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Disclaimer:
This report represents the views, expertise and opinions of the Urban Initiatives team
contracted to undertake the investigations. The report carries no endorsement from the
Victorian Government, nor does it represent the views and policy of the Government.
This document is not presented as any final representation of solutions, and it is
recognised that many of the recommendations put forward are subject further
investigations and negotiations between affected organisations.
The project has been undertaken on behalf of the numerous stakeholders who have
made a financial contribution to the project and this is a report to those stakeholders
about the project’s investigations. It is not a public report since the project did not
contain a public consultation component.
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Executive Summary
This study looks at just one component of the multi-dimensional concept of liveability. It
has sought to examine how improvements to the vegetated urban landscape can
deliver better liveability outcomes for communities in metropolitan Melbourne. Water is
seen as a key tool that can assist improvements to liveability. The study therefore draws
particular attention to infiltration and evapotranspiration as key points in the water cycle
where liveability has a clear association and intersection.
There are numerous definitions of ‘liveability’ used in practice. The Victorian
Competition and Efficiency Commission (VCEC, 2008) suggests that the term ‘reflects
the wellbeing of a community and represents the many characteristics that make a
location a place where people want to live now and in the future.’ This report adopts the
principles of the VCEC definition with specific focus on the level of community wellbeing
that is supported by the urban form, open space and vegetation.
The study area matches that of the three integrated water management (IWM)
investigations for the west, north and central areas of Melbourne being undertaken by
the Department of Environment, Land, Water and Planning. This report will assist and
advise each of those three studies about how liveability services might be improved.
The three IWM investigations will also add value to the findings of this report through
identification of alternative water sources and opportunities where IWM could assist in
making Melbourne’s suburbs more liveable.
The geographical area of primary interest is the growth areas on Melbourne’s western
and northern fringes. Here, there has been an emphasis on examining a range of
recent developments – from areas where the Metropolitan Planning Authority’s Precinct
Structure Plans have started to be implemented in new estates, through to a range of
recently completed developments where the products of new urban planning
approaches have been realised.
Observations from this cross-section of recent developments have informed the
consultant team’s views about the extent to which liveability is being successfully
delivered for these new communities. The consultant team approached its assessment
of these new developments keen to observe the following three items particularly:


urban form – layout and density of settlement, housing design, estate
presentation/greenness, urban heat potential or heat mitigation evident via
design; solar orientation and layout/design to optimise solar access; the role of
waterway corridors in urban design; the role of streetscapes and boulevards in
estate presentation;



streetscapes – road pavement width and on-street car parking, incidence of
crossovers, nature strip width and capacity to support large tree growth, nature
strip condition and surfacing, local soils, tree species selection, health of street
trees and innovation in vegetation used on nature strips;



open space – location within estate, design and use of vegetation especially
extent of tree cover and deliberate design for shading, design for shelter from
prevailing winds, usability of the space and extent of enclosure at a human scale,
the extent of open space along waterway corridors, the design of stormwater
treatment wetlands and the extent to which they added value to open space, the
extent to which minor drainage lines had been rehabilitated to become part of the
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liveability design of estates, condition of open space plantings and facilities, use
of irrigation and the contribution of open space to urban form, local character and
estate presentation.
These observations were made on the basis that water management is a key tool
through which liveability improvements are sought.
A secondary geographical area of interest for the report has been a selected sample of
suburbs from within more established areas. Eighteen suburbs from across the study
area were chosen on the basis of their high heat vulnerability. They represent a variety
of suburbs from older inner suburbs such as Prahran, Carlton and Footscray to suburbs
developed mainly after the Second World War such as Altona Meadows, St. Albans,
Fawkner and Thomastown.
In this instance, the extent of analysis was less intensive than that for the growth areas,
but still focussed on improvements that might be made to streetscapes and open space
to address improvements to the liveability services they provide, thereby helping reduce
heat vulnerability.
This report makes 64 recommendations to a range of organisations including water
retailers, councils and State government agencies. The recommendations cover
several topics related to water and the vegetated urban landscape such as soils, open
space planning, irrigation, street trees, water sensitive urban design and urban heat.
Key findings include the following:
(i) The declining private open space contribution to the vegetated urban
landscape - since 1990 across Australia, private open space, particularly backyards,
have diminished in size. They have almost entirely ceased to provide a space that
provides for large tree canopies to be established. A range of biodiversity,
environmental, social and recreational values have declined along with the size of the
suburban backyard.
From a water perspective, this decline in size has caused the loss of important pervious
areas for stormwater infiltration on private property. In some cases, today’s small lots
are delivering imperviousness rates of 90% - well in excess of the rates of 45-70%
observed in older suburbs. Such high rates of imperviousness have serious
implications for stream health, as in-stream ecosystems cannot sustain themselves in
the face of this increased incidence of disruptive stormwater inflows. Ephemeral
streams of peri-urban areas will be changed forever and their in-stream communities
dramatically altered and simplified without stormwater volume reductions for newly
urbanised areas.
(ii) Increased stormwater infiltration on-lot - the report recommends additional work
be undertaken to further test the feasibility of infiltration at the lot level, not only for
creating the conditions (via increased soil moisture) in which vegetation (especially
trees) might become a significant component of backyards, but to also assist
stormwater management. These include:


further design work to refine the concept of on-lot infiltration trenches;



assessment of the minimum area and lot size required to accommodate
infiltration trenches and have them operate without nuisance; and
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modelling of the potential stormwater reduction resulting from on lot via infiltration
trenches.

It should be noted that on-lot infiltration, allied with infiltration at other sites, will not fully
address management of stormwater volumes. Instead it is only intended to assist in
this regard. The primary driver of this proposal is for increasing soil moisture.
(iii) Adding stormwater infiltration to the functions of nature strips – nature strips
have potential to become sites for infiltration, to help supplement other open spaces
and retarding basins. Additional investigation as part of the above modelling work
should assess the extent to which nature strips could be usefully and feasibly employed
to reduce stormwater volumes, along with the key function of increasing soil moisture.
(iv) Increasing tree canopy cover – according to a national survey released last year,
of the 34 municipalities surveyed across Victoria for tree canopy cover, councils in the
study area occupied all of the bottom six places. In line with the City of Melbourne
target of 40% canopy cover by 2040 and its proposed rate of annual increase, the
report recommends that each council assess its capacity to lift their canopy cover by
0.75% per year. This has the capacity to help exceed the existing Greening the West
target of doubling canopy cover by 2050.
(v) Soil properties unhelpful to plant growth possibly exacerbated by recycled
water - investigations revealed that sub-soils in the west have high alkalinity, sodicity
and salinity levels. Application of recycled water to soils in this area could further
exacerbate such soil property issues because of the salt content in recycled water. The
addition of gypsum to recycled water could help to address this issue.
(vi) Making recycled and alternative water more attractive to users –water retailers
and councils are encouraged to hold discussions with a view to ensuring price is not an
impediment to uptake of recycled water for irrigation of public landscapes and that
similarly, domestic users are also encouraged via incentive programs to use recycled
water for garden irrigation.
(vii) Funding assistance for open space improvements –investigation of funding
sources that would assist water retention, infiltration and passive irrigation of vegetation,
as well as revegetation, open space (particularly passive open space) and streetscape
improvement works is recommended. The intent of such works would be to lift the
liveability quality of open space and streetscapes across both growth area and
established suburbs.
(viii) Passive open space and contact with nature - a lack of integration between
passive and active components of open space and an initial under-resourcing of
passive open space sites was found to be limiting the opportunities for users of these
spaces to experience the genuine contact with nature and its associated benefits. It is
recommended that strategic documents such as Open Space Strategies recognise the
importance of the concept of contact with nature and investigate how this can be
increasingly applied, especially for passive open space areas that tend to lack a diverse
and strong vegetative cover.
(ix) Urban heat mitigation including possible use of heat impact statements –
DELWP and councils are encouraged to investigate the inclusion of heat impact
statements within the Victorian Planning Provisions and council Planning Schemes,
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especially seeking application to new large commercial and industrial developments. It
is further recommended that councils investigate the preparation of such statements for
all capital works over $250,000.
This project has identified numerous opportunities for water-related interventions to
drive improved liveability outcomes for metropolitan Melbourne. It is recognised that
liveability is a highly complex issue, and that many more conversations and negotiations
between stakeholders will be required to move towards implementing the
recommendations. Nevertheless this comprehensive report provides a strong
foundation for these conversations and offers a clear direction for stakeholders to work
towards in providing water for liveability into the future.
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Glossary
ARI

Average recurrence interval. The expected time period between rainfall
events exceeding a particular amount. For example, the total rainfall
recorded in a 1 in 5 ARI event is expected to occur on average once every
five years.

Connectivity

Connectivity refers to the directness of links and the density of connections in
a transport network. As connectivity increases, travel distances decrease and
route options increase, allowing more direct travel between destinations,
creating a more accessible and resilient transport system.1

DCP

Development contribution payment. Payments or works-in-kind towards the
provision of infrastructure made by the proponent of a new development.

DELWP

Department of Environment, Land, Water and Planning (Victoria)

DSS

Developer services scheme. A Melbourne Water catchment-based drainage
strategy outlining the functional designs of relevant infrastructure required to
service urban growth, and a pricing arrangement detailing how Melbourne
Water will recoup infrastructure costs through financial contributions paid by
developers.

Encumbered
land

Land in the title of utilities and used primarily for their purposes, but which
could be co-located with open space to effectively add land to that open
space.

EVC

Ecological vegetation class. The standard unit for classifying vegetation types
in Victoria. EVCs are described through a combination of floristics, lifeforms
and ecological characteristics.

GAIC

Growth Area Infrastructure Contribution. Payments or works-in-kind towards
the provision of essential State infrastructure by the proponent of a new
development in Melbourne’s growth areas.

GI

Green Infrastructure. The network of designed and natural vegetation
dispersed throughout urban areas; including parks, recreation areas, remnant
vegetation, residential gardens, street trees, community gardens,
raingardens, green roofs and green walls/facades.

Green roofs and Vegetation planted within structures and containers either on roofs, or as part
green
of walls in order to assist with building insulation, heat mitigation and
facades/walls
reduction of stormwater runoff. Green facades are the result of the use of
vegetation planted in containers that trails and climbs on a metal or other
structure or façade attached to the outside of the building.
HIA

Housing Industry of Australia

HTC

Human Thermal Comfort. A person’s thermal balance with the surrounding
environment. While a subjective sensation, people’s perception of HTC is
influenced by four microclimate conditions: air temperature; relative humidity;
air movement; and mean radiant temperature (Coutts et al., 2013).

Imperviousness

Refers to hard surfaces like roofs and roads, which are impervious to water.
When suburbs become more dense and when the city expands into former
farmland, the land becomes more impervious. Because stormwater can no
longer soak into the soil, this leads to greater stormwater runoff volume,

1

http://www.healthyplaces.org.au/userfiles/file/Connectivity%20June09.pdf accessed February 2015.
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energy and pollutant loads, which is harmful to waterways and the bays.
Integrated water Brings together all parts of the water cycle to maximise social, environmental
management
and economic outcomes. By considering the whole water cycle when
(IWM)
planning and delivering services, we can achieve benefits that otherwise
would not be possible, including environmental, liveability, economic,
affordability and long-term resilience benefits.
Liveability

Reflects the wellbeing of a community and represents the many
characteristics that make a location a place where people want to live now
and in the future. This study is concerned with those aspects of liveability
concerned with the public landscape, the role of vegetation, the links
between these elements and the urban form and how integrated water
management can assist improvements.

MMBW

Melbourne and Metropolitan Board of Works

MPA

Metropolitan Planning Authority

NBN

National Broadband Network

NDA

Net developable area. NDA only averages about 67% of the gross area of
the land parcel. The NDA is arrived at by deducting the total area of land
required for larger infrastructure items such as arterial roads, railway lines,
stations including parking, marshalling yards, bridges and their approaches,
high voltage power lines, trunk gas mains and gateways, drainage reserves,
wetlands and retarding basins, telecommunication land requirements and
public open space which is calculated on the basis of 10% (passive 3-4%
and active 6-7%) of the NDA - not the gross area.

PCA

Property Council of Australia

PSP

Precinct structure plan. Master plans for new communities with between
10,000-30,000 residents. PSPs designate the layout of roads, shopping
centres, schools, parks, housing, employment and transport connections.
PSPs seek to balance issues of biodiversity, cultural heritage, infrastructure
provision and council charges.

RDC

Residential Development Council

UDIA

Urban Development Industry of Australia

UGI

Urban Green Infrastructure. This has been defined in a recent paper as: “the
network of natural and designed vegetation that provides a wide range of
environmental and quality of life benefits for urban communities. It includes
remnant vegetation, parks, gardens and golf course, urban agriculture, street
trees as well as newer vegetated technologies such as green roof and green
walls, biofilters and raingardens” (Coutts, et. al, 2013)

UHI

Urban Heat Island (and effect). Forms where built-up zones are warmer than
surrounding rural areas due to retained heat. Built surfaces that are dark or
have high thermal mass absorb heat from the sun and continue to radiate it
after sunset, raising air temperatures. During heat waves, the urban heat
island effect can have direct, harmful impacts on public health due to high
overnight temperatures especially. Urban heat islands can be mitigated in a
range of ways including by increasing tree canopy cover.

VCAT

Victorian Civil and Administrative Tribunal

VPP

Victoria Planning Provisions
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WSUD

Water sensitive urban design. An approach to urban design that seeks to
minimise the impact of stormwater runoff from development on natural
systems.

WWI

World War 1

WWII

World War 2
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SECTION 1. INTRODUCTION, BACKGROUND & STUDY
AREA CHARACTERISTICS
The Victorian Government’s Department of Environment, Land, Water and Planning
(DELWP) and specifically its Water and Catchments Group, commissioned the project.
Melbourne Water became a key lead partner and procured the engagement of the
consultant team. Councils and water retailers from across the study area supported the
project with financial contributions.

1.

PROJECT INTENT

The intent for the project was to undertake: “an investigation into contemporary urban
landscape planning, design and management and the relationship with and the extent
to which availability of fit-for-purpose (or potable) water may improve liveability
outcomes, especially those related to vegetation. The relationship between water and
liveability is therefore a primary focus and the project will advise about the relative
importance of water alongside other important factors such as urban design, soils,
species selection, or other key considerations….”A
The study is focused most particularly on the aspects of liveability to do with the
interaction between vegetation, the urban landscape and urban form. The constant
throughout, and the lens through which these liveability elements are viewed is water
and integrated water management. In this regard, the project was intended to advise
about the relative importance of water alongside other important factors such as urban
design, soils, species selection, or other key considerations the consultant identified as
important.
In examining the natural and constructed environmental elements of the urban
landscape and especially the vegetated urban landscape, particular attention has been
directed to its obvious elements – streetscapes and open space, with some attention
given to private open space, but more given to public open space.

2.

PROJECT RATIONALE & NEED FOR THE STUDY

This study addresses the need to present a more sophisticated position around water
and the urban landscape.
A much-quoted line that has recently applied to consideration of the water cycle has
been that more rain falls on Melbourne than its residents consume from the potable
water supply. While the statement itself is accurate, the assumptions that follow are
that this water is somehow readily accessible, able to be stored for use and, that this
abundant water can irrigate parks and gardens throughout the metropolis. Such
assumptions need to be tested and challenged if we are to develop a more useful
approach to water cycle management and liveability. The reality is that only a fraction
of the rainwater that falls on Melbourne and becomes stormwater can be affordably
harvested. So while more integrated water management may ultimately assist
increased irrigation and greenery for some areas in future, there will also be many
areas unable to be supplied such a service.
Therefore, while water continues to be relatively scarce due to financial and cost-benefit
constraints, management of the urban landscape will require prioritisation between
Page 13 of 327
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areas to receive irrigation and an astute understanding of the role of water in assisting
sound landscape management. It is the role of this study to develop this more
sophisticated understanding of the extent to which integrated water management can
benefit the vegetated urban landscape and help deliver liveability services.
In summary, the need for the study arose from the influence of the following factors:


increasing heat throughout and reduced rainfall across the study area, especially
in its western parts which are already in comparatively dry climatic conditions
with rainfall less than 500mm and high evaporation;



loss of private open space and with it the opportunity to provide tree canopy
cover in that segment of the urban landscape;



loss of soil moisture with urban development and its exacerbation by increasing
rates of imperviousness both from a broad trend to smaller lots allied with
increasingly large house footprints; and



existing low rates of canopy cover in many municipalities of the study area.

3.

PROJECT PURPOSE AND AUDIENCE

This report is put forward as a starting point in the process of understanding how
improved liveability outcomes might come about for Melbourne’s suburbs. It is primarily
a technical report of consultant findings which seeks to provoke conversation on a
range of complex issues related to liveability. It is important to note that many of the
issues and findings presented require further investigation and discussion with affected
parties.
Despite the broader complexity surrounding the report, the findings may also be utilised
in the short term to:


provide important input to the integrated water management investigations
currently underway for the central, west and north subregions of Melbourne. This
report will assist those investigations achieve a more defined position on
liveability; and



more broadly analyse how key component parts of liveability (open space,
streetscapes, tree canopy cover, retention of water in the landscape and urban
heat reduction), can influence the shape of new suburbs on Melbourne’s western
and northern fringe, as well as 18 heat-vulnerable suburbs from established
areas.

To fulfil this purpose the report has developed a range of recommendations directed to
councils, water corporations and other parts of government to help address issues
raised.
The audience for this report comprises councils, water corporations and other parts of
government.
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4.

GUIDING PRINCIPLES

The project brief included the following.
“It is assumed that urban environments will be more liveable and that residents (and
businesses) will continue to want to live (and work) in their locale if there:

2



are improvements in the quality of open space, streetscapes and connectivity
(especially for active transport modes like walking and cycling) over short and
long distances throughout the communities of the Melbourne urban area;



is adequately irrigated active open space to enable playing fields to be used
throughout summer even in periods of drought;



is appropriately irrigated passive open space to enable ongoing plant health and
vegetation cover facilitating use and enjoyment by the community;



are at least pockets of adequately irrigated open space throughout Melbourne’s
urban area offering a cooler refuge to residents during hot summer periods;



is increased retention of water in the landscape (either via water bodies or
increased soil moisture) that might offer some ability to cool the urban
environment;



are sufficient and healthy canopy trees within the urban environments of the
Melbourne area (encompassing both private and public open space, but
especially the latter) to contribute to shading as part of a broader effort to reduce
urban heat, as well as providing numerous amenity and habitat functions;



are local streetscapes designed to feature canopy-producing trees, (especially
where private open space might be constrained) and this can add to street
ambience and encourage active transport modes;



are collector and arterial roads with sufficient vegetation cover nearby that dust
and particulate matter can be intercepted and absorbed by the vegetation, such
that residents are better protected from the ill-effects of poor air quality; and



is retention of some of the unique character of Melbourne’s regions within future
urban landscapes and that the role of water supports the retention of that
character.2

Study Brief, p. 4
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These considerations have continued to provide guidance to the project. As the project
evolved, some additional principles were added as it became apparent that these were
applicable and could constitute additional guidance to the project. These included:


the water sensitive urban design (WSUD) principle of managing stormwater as
close to source as possible;



stormwater management proposals should help minimise competition with other
alternative water sources;



nature strips and the location of street trees within should:
o recognise that a primary function of nature strips is as a location for street
trees;
o enable the healthiest and largest appropriate tree to be established without
undue risk of interference with, or from, underground services and hence
possible tree damage or canopy loss;
o not be unduly compromised by property cross-overs causing nature strip
area to be lost, or by car parking causing soil compaction;
o enable passive irrigation from stormwater to assist tree growth.

5.

THE STUDY AREA

The study area matches that for the three metropolitan subregional integrated water
investigations – west, north and central. These collectively take in established areas,
growth areas and areas outside of the current growth boundary. For the purposes of
this study, there is little attention given to the latter areas as the focus for improved
liveability is deemed to be primarily within the growth areas and established suburbs.
The study area has two distinct parts – an urban growth area component; and an
established suburbs component.
A key area of investigation is the growth corridors within the municipalities of Wyndham,
Melton, Hume and Whittlesea.
A more minor element of the study is the examination of 18 of the most heat vulnerable
established suburbs from across the study area. The study looks at open space and
streetscapes in these suburbs and develops recommendations for improved liveability
addressing the way areas might be planned, designed and managed to achieve more
liveable suburbs.
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Figure 1: Study Area

Figure 2: Map of Growth Area
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Figure 3: Established Area & 18 Heat Vulnerable Suburbs (Adapted from Loughnan et.
al., 2013)

6.
6.1

STUDY METHODOLOGY
LIVEABILITY DEFINITIONS

While numerous definitions of liveability exist (see further Appendix 1), perhaps the
most widely recognised in a Victorian context is that formulated by the Victorian
Competition and Efficiency Commission (VCEC): "liveability reflects the wellbeing of a
community and represents the many characteristics that make a location a place where
people want to live now and in the future." (VCEC, 2008). The VCEC definition
indicates that the factors of liveability which people consider important would vary
depending upon their personal circumstances and lifecycle stage (VCEC, 2008).
West and Jones (2009) point out that the strength of this definition is its highlighting of
community wellbeing as a core component of liveability. The then Victorian
Government’s response to the VCEC inquiry noted that the concept of liveability has
relevance to all government portfolios (West and Jones, 2009).
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Whitzman et al. (2012) examined the international literature and proposed the following
definition:
“A liveable place is one that is safe, attractive, affordable and sustainable, where people
can live in a socially inclusive community with appropriate housing, and within walking,
cycling or rapid and reliable public transport distance to employment and education,
social and health services, healthy food, and good quality public open space.”
(Whitzman et al., 2012)
Whitzman’s definition is useful for this study because it specifically points out the
importance of the urban form and open space in liveability outcomes. Other aspects
are outside the scope of this study such as transport and employment. Urban form and
open space are both key factors to be considered in this investigation of liveability and
the vegetated urban landscape.
A report prepared for the Victorian Environmental Assessment Council (West and
Jones, 2009) specifically looked at the contribution of public land to Melbourne’s
liveability. It found that public land contributes to:


good physical health;



good mental health;



a community’s social capital;



a sense of pride and attachment to place;



dynamic, resilient local economies;



sustainable built and natural environments;



culturally rich and vibrant communities; and



democratic and engaged communities.

Of particular relevance to this study was the report’s finding that exposure to natural
environments such as vegetated parks has intrinsic health benefits for human life. It
found that natural environments elicit physiological responses affecting immunity and
cardiovascular function contributing to physical and mental wellbeing (West and Jones,
2009). Further, natural environments such as public parks offer restorative qualities
that contribute to mental wellbeing and cited authors such as Kaplan (1989), Ulrich
(1991) and Maller et al., (2008) in support of such a view. West and Jones contended
that: “public land resources are becoming the only natural environments available in
densely populated areas and therefore are vital contributors to mental wellbeing for
many communities” (West and Jones, 2009).
The definition of liveability used in this study is therefore closely aligned with the VCEC
definition provided above, but with specific focus on the level of community wellbeing
that is supported by the urban form, open space and vegetation.
6.2

THE STUDY’S PARTICULAR LIVEABILITY FOCUS

This study is particularly interested in those aspects of liveability to do with the natural
and constructed environment, the public and private landscape, the role of vegetation
and the links between these elements and the urban form. As such it forms just a small
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fraction of the broad sweep of issues and factors that comprise the total liveability
picture as defined for example by VCEC.
This study begins from a premise that there are inextricable links between urban form
and design and vegetation outcomes across the landscape. Because of this interrelationship, it may seem at times that the study has strayed from its origins in water, or
that in drawing links with the urban form it has ventured too far from its liveability
origins.
However, this latitude was necessary because an examination of these issues is
required to explore the full rationale for the water and vegetation-related liveability
outcomes that are now emerging in Melbourne’s new suburbs.
It is important to note that aspirations of improved liveability in metropolitan Melbourne
have been actively pursued since long before this study. The aspirational state of
liveability put forward in this study is echoed by numerous visions and strategies put
forward by other organisations such as Melbourne Water, MPA and many local councils
in metropolitan Melbourne.
The liveability criteria used to develop the aspirational state of liveability proposed in
this study were inspired by the objectives of a wide range of existing strategies relating
to the vegetated urban landscape. The aspirational state of liveability described here is
therefore an aggregation of multiple descriptions of what ideal liveability outcomes
would look like
6.3

ANALYSIS METHOD

While primary investigations (field visits to selected sites) and secondary investigations
(literature-based research) were both included, analysis across the study area varied
according to the two key study segments of growth and established suburbs.
The methodology for growth areas was more complex based on expert assessment
against liveability criteria and using a gap analysis of ‘Business As Usual’ against an
aspirational state for liveability. Assessment did not extend to economic analysis.
The liveability criteria used to develop the aspirational state for liveability were drawn
from an understanding of aspects of urban form that would be the most conducive to
liveability. These were derived from an understanding of:


integrated water management;



urban heat mitigation;



sustainable urban design and promotion of community health; and



natural resource conservation and a low or zero environmental footprint 3.

3

Note that the aspirational state of liveability proposed in this study does not consider the resourcing and
regulatory influences that could limit the practicality of achieving this vision. These influences are for
consideration in further work to implement the recommendations. The aspirational state of liveability
should be interpreted as an idealised reference point to measure current performance against.
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6.4

GROWTH AREAS - SELECTION OF SITES

The growth areas of the west and north presented numerous opportunities to select
sites for investigation. Sites chosen ranged from:


those where PSPs were in preparation;



sites where estates were still at an early stage of development; and



suburbs where estates were up to 10-15 years old.

This approach provided the best opportunity to examine a diversity of recent residential
developments and hopefully gain a sense of how certain liveability features have
developed over time.
Advice was taken from various parties, including local government, to establish a
reasonable cross-section of sites to inspect. Some sites had been well regarded for
estate presentation and liveability. Others were specifically included because
presentation considerations were not thought to be prominent. The sample was
therefore not entirely random; rather, it was deliberately constructed to assess a broad
range of issues and considerations.
Two days of field inspections for growth area suburbs were undertaken on 22 and 23
September 2014, with a greater number of sites being inspected in the west (see further
Appendix 15).
A photographic record of sites inspected was prepared and subsequent information was
sought from councils to further inform the consultant team’s observations and assist
investigation. Subsequent discussion also took place with the Metropolitan Planning
Authority (MPA) and in workshops with the consultant team. Additional research of
specialty areas by each of the team members was also conducted to develop positions.
6.5

GROWTH AREAS - ESTABLISHING AN ANALYTICAL FRAMEWORK

A central task for the growth areas was to attempt to determine the factors that are
positively or negatively influencing urban growth from a liveability perspective.
Consideration was particularly given to:
 urban form and design;
 trends in lot sizes and impacts on private open space;
 streetscapes, nature strips, street trees and design of road reserves;
 public open space and issues of integration with encumbered water corporation
land, especially floodplains, wetlands, retarding basins and other waterways and
drainage assets; and
 prospects for tree canopy cover and urban heat mitigation.
Underlying all of the above has been a need to address these matters with an eye to
the role of water and how it might assist liveability outcomes, whether it be via retention
in the landscape, more widespread use of efficient irrigation, infiltration of stormwater to
soils, or other Water Sensitive Urban Design (WSUD) measures.
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Alongside this, an analytical framework was used in the form of a structured expert ‘gap
analysis’.
This is illustrated in Figure 4 below. It entailed:


establishing criteria against which to assess how well the study area performed
in terms of liveability4;



assessing the current state against those criteria, incorporating research into the
regional character of the study area;



predicting how well the study area would perform against the criteria by 2050 if
the development industry, policy settings, climate and water availability continued
on the current trends and the drivers set out in Chapter 9 of this Section;



establishing what an ‘aspirational’ state for liveability would comprise of based on
idealised application of the liveability criteria; and



analysing the ‘gap’ to understand issues, constraints, opportunities, and develop
key findings and recommendations.

Figure 4: Liveability gap analysis framework.

4

Appendix 2 outlines the criteria used to assess liveability in more detail.
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6.5.1

Liveability Criteria

This study’s analytical framework was centred on qualitative expert analysis of growth
areas against liveability criteria. Fourteen criteria were established and are set out in
Appendix 2. They are intended to encapsulate an aspirational state of liveability
assumed to only be possible with a strong commitment to innovation and transformative
change.
6.5.2
6.5.2.1

Analytical Perspectives & Tasks
Perspectives

For growth areas, the fourteen liveability criteria were examined for Business As Usual
(BAU), for the aspirational liveability state, and for the gap analysis from the following
perspectives:


an urban design perspective;



a lot scale perspective;



a streetscape perspective;



an open space and associated land perspective;



a water perspective; and



an urban heat perspective.

6.5.2.2

Tasks – Subregional Landscape Character

The consultant team was required to determine:


whether it is possible to define a distinctive sub-regional landscape character for
each of the sub-regions and the extent to which this character is important for
councils and their communities, especially in a setting of increased urbanisation;



the extent to which urban landscapes and liveability aspirations could be shaped
around re-enforcing a local or sub-regional landscape character; and



the extent of compatibility between preservation of local or sub-regional character
and landscapes that could potentially be subject to some increased irrigation
regimes.

6.5.2.3

Tasks - Establishing a Forward Trajectory - Describing BAU & Aspirational

A key means by which growth areas were to be assessed was to examine the gaps that
exist between Business As Usual (BAU) and an aspirational state of liveability.
In this assessment, BAU was assumed to be the current state of liveability planning for
the PSPs of the study area. It was necessary to describe BAU based on the features of
these PSPs such that a benchmark could be established to contrast with the
aspirational state.
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For the sake of re-enforcing and illustrating the features of BAU it was necessary to
draw upon experience and examples from recently established suburbs within the four
growth area municipalities. Both good and poor examples (relative to the liveability
criteria) were drawn upon to illustrate what a certain approach to PSP planning might
generate in future. These good and bad examples illustrate where there might be
effective incorporation (or absence) of liveability elements, especially those related to
urban landscape planning, design and management. This was intended to generate
useful comparisons between BAU planning and an aspirational state of liveability.
These recent developments (5-10 years old) were intended to help illustrate a more
mature state of BAU, although there could be some aspects which might incorporate
elements of the aspirational state as well.
The following were taken into account when establishing the trajectory:


a broad outline of the state of the municipal landscape (including vegetation
types) across the four growth area councils and the extent to which their public
landscapes are making a contribution to liveability and its numerous dimensions;



investigation of soil types within the broad study area and consideration of the
extent to which soils are a critical factor and constraint on plant growth with the
objective of establishing better understanding of vegetation establishment;



investigation of rainfall and future rainfall scenarios under high, medium and low
impact climate change scenarios; and



overview consideration of the role of private open space and the extent to which
it is able to play a role in overall contemporary urban landscapes.

The establishment of an aspirational state drew upon the liveability criteria, research
and field visits and consultant expertise. The forward trajectory to 2050 was developed
drawing on projections of climate, development and population and useful comparisons
with recently established suburbs.
6.5.2.4

BAU & Aspirational - Gap Analysis

The next task was to compare BAU and the aspirational state, then to analyse
differences and where gaps lie.
6.5.2.5

Issues, Opportunities, Constraints and Resourcing Identification

Coherent issues arising from the gap analysis were then prepared to help take forward
assessment, especially through highlighting key needs and critical issues requiring
attention. Points of method included:


opportunities, constraints, levers and barrier identification that might assist
bridging the gap and plotting a way forward;



outline of the additional technical resources required by councils to achieve:
o a significant lift in vegetation cover and plant vigour (where required);
o urban heat mitigation;
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o vegetation-related liveability improvements for local communities; and
o the extent to which this might be manageable for councils.


identification of best practice landscape management methods and how they
might be applied to deliver the aspirational state;



identification of practical, cost-effective options and priorities that could be
generated to address bridging the gap;



assessment of how and to what extent the activities of water corporations and
local government acting in greater unison can assist achievement of these
liveability aspirations; and



testing of options with councils to assess their level of practicality and feasibility.

6.5.3

Summary of Analysis Method – Growth Areas

Figure 5 offers a summary of the analysis method and tasks for the growth areas.

Assess subregional character and current
state

Establish forward trajectory based on BAU
and other contextual/comparative factors

Establish aspirational state based on
liveability criteria

Gap analysis: Compare BAU to aspirational
state

Identify issues, opportunities and
constraints. Develop findings,
recommendations.
Figure 5: Evaluating liveability: overview of methodology for growth areas.

Section 2 of the report will provide a description of the tasks undertaken for growth
areas.
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6.6

ESTABLISHED SUBURBS - ANALYSIS METHOD

As established suburbs were not the main focus of the study, a simplified analysis was
applied. The analysis consisted of:


a series of site visits to selected streetscapes and public open space sites,



expert advice about issues and opportunities to improve site performance in
terms of the aspects of ‘liveability’ within the project scope, and



a particular focus on ways that urban heat may be mitigated.

6.6.1

Suburb Selection

To enable a manageable scope, the most heat-vulnerable established suburbs were
selected from within the study area. The suburbs chosen were those at the high end of
vulnerability, i.e., those that scored 9 -10 on the index.5
Vulnerability has been defined as the “propensity or predisposition to be adversely
affected”.6 In the context of climate change, vulnerability is “the degree to which a
system is susceptible to, and unable to cope with, adverse effects of climate change,
including climate variability and extremes”.7 Vulnerability is influenced by a combination
of environmental, economic and social factors, and is a function of the level of
exposure, sensitivity of the exposed population, and capacity to adapt.8
It has increasingly been recognised that heatwaves pose a risk to the health of
individuals and a surge in the demand for emergency services. A total of 374 excess
deaths were associated with Melbourne’s heatwave in January 2009, where excess
deaths are the number of deaths over what would normally be expected for the same
period. A further 167 excess deaths occurred during the 2014 heatwave (VAGO,
2014a).
The heat vulnerability index was developed to assist with emergency services
management in extreme heat events and to help identify groups most vulnerable to heat
related stress and where they are located within the metropolitan areas of Australia’s
capital cities. Figure 3 previously had clearly demonstrated that people living in
Melbourne’s western and inner-northern suburbs (much of the study area) are
particularly exposed to heat impacts.
The heat vulnerability index is a composite index of vulnerability that includes sociodemographic, health and environmental information. Through statistical analyses, risk
factors were identified that best predicted the spatial variation in emergency health
outcomes during extreme heat events. Across Australia, while risk factors varied
between cities, older people, people with a disability who require assistance, people
who speak a language other than English at home and people living in urban heat
islands were found to have a higher risk.
5

see Loughnan et. al., 2013
International Panel on Climate Change [IPCC], 2012 cited in Loughnan et. al., 2013
7
International Panel on Climate Change [IPCC], 2012 cited in Loughnan et. al., 2013
8
Australian Greenhouse Office, 2005 cited in in Loughnan et. al., 2013
6
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Daily temperatures (ºC) during extreme heat events in Melbourne, 2009 and 2014
2009

Max

Min

Mean

2014

Max

Min

Mean

26 Jan

25.5

14.4

21.1

12 Jan

22.8

16.5

19.0

27 Jan

36.4

16.6

27.6

13 Jan

31.1

15.2

24.7

28 Jan

43.4

18.8

34.6

14 Jan

42.8

18.2

35.7

29 Jan

44.3

25.7

35.0

15 Jan

41.7

28.6

34.4

30 Jan

45.1

25.7

33.8

16 Jan

43.9

27.0

34.8

31 Jan

30.5

22.5

25.4

17 Jan

43.9

25.6

32.7

1 Feb

33.8

20.3

27.3

18 Jan

24.0

21.4

20.1

Source: Victorian Auditor General’s Office using Bureau of Meteorology Melbourne
regional office weather station data.

While the index has a very immediate benefit in helping inform the way emergency
management can respond to climate change, it also provides government agencies,
non-government organisations and communities with the necessary information to
target existing developed areas in most need of help in developing resilience to known
environmental stressors such as heat events.
Of key relevance to this project, the index helps identify those parts of the established
suburbs within the study area that could most benefit from works to reduce heat, by
increasing water in the landscape, or by improving tree canopy cover.
Impact on public health and services – 2009 and 2014 heatwaves
Nature of Impact

2009
(26 January to 1
February)

2014
(12 – 18 January)

Excess deaths*

374

167

Heat-related emergency
department presentations

714

621

After-hour doctor
consultations

1,955

3,687

Ambulance dispatches
(metropolitan Melbourne)

7,035

8,359

*

Excess deaths are the number of deaths over what would normally be expected for the same period.

Source: Victorian Auditor-General’s office, using Department of Health information.

A particular consideration for existing suburbs is that people living in Melbourne’s inner
suburbs have a relatively high risk of sickness or death in heatwaves. Lack of tree cover
is one of the risk factors for heat-vulnerable suburbs, in part because tree cover can
provide shading and reduce urban heat. On an international scale, extreme heat events
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have been shown to cause high rates of morbidity and mortality in cities over the last
decade or more.9
6.6.2

Assessment Scope

The scope of work for these 18 suburbs was to:

7.



provide an overview of the urban form/design and vegetation characteristics and
the extent to which councils are managing streetscapes and urban environments
for liveability outcomes;



identify issues arising from the above overview for vegetation, water and urban
heat related aspects of liveability; and



identify opportunities for improvements across these category types.

THE WATER CYCLE & LIVEABILITY

The Water Cycle is critical to life and is driven by the source of all energy on earth – the
sun. The amount of water on earth is fixed and comes in three forms: as a gas (water
vapour) that rises from the earth as a result of evapotranspiration; as a liquid
(precipitation); and as a solid in the form ice and snow. Human existence is possible
because the earth is located an optimal distance from the sun to allow water to be
available in a liquid form to most of its inhabitants both for consumption and to permit
uptake by plants that provide humans with food sources in various forms.
The water cycle operates because the sun evaporates water from the earth’s oceans
and other water bodies. This water vapour is added to by evapotranspiration from the
land via plants transpiring and moisture being drawn out of the ground by the sun.
When clouds become dense enough and cool, precipitation follows and at elevation this
may fall as snow. Water then infiltrates the soil where it is either available for plants to
take up or moves through the soil to become groundwater that might eventually be
discharged to streams or remain in aquifers.
The vegetated urban landscape has an intersection with the water cycle at two key
points – infiltration and evapotranspiration.10 Without sufficient infiltration, there can be
little or no plant growth and urban environments will have less capacity to experience
the benefits of trees and other vegetation. This will particularly apply in lower rainfall
areas where evaporation is high. Similarly, the vegetated urban landscape can also be
a contributor to evapotranspiration and this can be a means by which urban
9

Norton et al., 2015. Examples cited include: Chicago (1995, 31% mortality increase); Paris (2003,
130% mortality increase); Moscow (2010, 60% mortality increase). “Many cities expect catastrophic
extreme heat events (EHEs) more often as the frequency, intensity and duration of EHEs are projected to
increase with climate change.” (ibid., p. 1).
10
Evapotranspiration is the term for water that evaporates from over land, i.e. from the transpiration of
plants and evaporation from soil and water bodies. Evaporation occurs when liquid water is converted to
water vapour and hence removed from a surface, such as a lake, soil or wet vegetation. Transpiration
occurs when water in plant tissues is lost to the atmosphere, predominantly through the small opening in
the leaves of plants called stomata. About 15% of the water vapor in the air comes from
evapotranspiration and 85% comes from water evaporating from the oceans.
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environments are cooled, especially if there is sufficient shade. The less
evapotranspiration, the less habitable and hospitable are urban environments and
especially those with Mediterranean climates, such as Melbourne.
In the first instance though, urbanisation, through the creation of numerous impervious
surfaces, interferes with the water cycle by reducing both infiltration and
evapotranspiration. This is not necessarily critical for the overall water cycle, which is
mainly driven by evaporation from the oceans that comprise 97% of the earth’s water
and the majority (71%) of the earth’s surface. Nevertheless, urbanisation should seek
to redress these impacts.

Source: Owens, M. (United States Geological Survey), 2006

The two most obvious ways in which this redress can be achieved in urban
environments is via seeking to infiltrate, at all available opportunities, a higher
proportion of stormwater generated by imperviousness, as well as generally keeping
soils adequately moist via passive and active irrigation to assist evapotranspiration.11
11

On a more global scale, it has been thought that climate change will increase rainfall with wetter parts
of the world receiving more rainfall and drier parts less, but with more rainfall overall. It would then follow
that global evapotranspiration would increase. However, there is now some evidence that this might not
be so with global annual evapotranspiration increasing on average by 7.1 ± 1.0 millimetres per year per
decade from 1982 to 1997 (Jung et.al., 2010). However, after that, coincident with the last major El Niño
event in 1998, global evapotranspiration increases seems to have ceased until 2008. This change was
driven primarily by moisture limitation in the Southern Hemisphere, particularly Africa and Australia. In
these regions, satellite observations indicated that soil moisture decreased from 1998 to 2008 and could
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The fact that urbanisation dramatically impacts the natural hydrologic cycle has been
well recognised for a considerable time (Leopold 1968, Condina 1994, Hazelton et al.
2001, Barr 2008). With urbanisation and changes to the landscape, a majority of
impervious surfaces are produced, resulting in a massive shift in the proportion of water
running off to drains and receiving waterways. The higher the percentage of impervious
area, the higher the proportion of water exported away and the less water available for
infiltration and evaporation. There are multiple impacts from this shift in the natural
hydrological balance and these include:





increased peak runoff flow rate and reduced times of concentration;
increased shear forces in streams that impact channel morphology, habitat and
in-stream ecology;
increased transport of pollutants to receiving waters impacting on the trophic
levels and ecology; and
reduced microbial activity in soils necessary for healthy soil and litter breakdown.

The altered water balance is exacerbated in flatter low rainfall areas as there is already
an under-provision of deep soil moisture and/or leaching that results in low leaching of
calcium carbonate through the soil profile, thus maintaining adverse soils characteristic
for vegetation growth.
It is anticipated that more integrated management of urban water should be able to
contribute to this repair of the water cycle with stormwater and recycled water
particularly, both potentially making contributions to infiltration and evapotranspiration.
Integrated water management therefore has close links to imperviousness and the
nature of the urban form. Any changes to the urban form that affect rates of
imperviousness will in turn impact infiltration and evapotranspiration with consequences
for the vegetated urban landscape and the liveability services it can provide.

explain the recent decline in the global land-evapotranspiration trend (Jung et.al., 2010). Jung et. al.
(2010) suggest that whether the changing behaviour of evapotranspiration is representative of natural
climate variability, or reflects a more permanent reorganization of the land water cycle, remains an open
question for earth system science.
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8.

ORGANISATIONAL RESPONSIBILITIES
“Melbourne’s public land network has metropolitan wide significance
and is a resource that governments can utilise to create a liveable
city……..
If we accept that public land contributes to liveability, a failure to secure an
adequate supply of public land means that governments and community
members have reduced capacity to affect liveability for current and future
generations. Equally, where the land is, what happens on the land and how
it’s managed makes a difference to liveability outcomes.”
The Contribution of Public Land to Melbourne’s Liveability, Report
prepared by McCaughey Centre, University of Melbourne, for the
Victorian Environmental Assessment Council, 2009.

8.1

THE ROLE OF THE URBAN WATER INDUSTRY IN CONTRIBUTING TO
LIVEABILITY

The contribution of water to liveability is broader than the need for: clean, safe and
secure drinking water; a system to remove and treat sewage; and protection from
floods. Our cities and communities rely on an environment that sustains and nurtures
healthy communities with enjoyable urban settings for recreation.
The water industry plays a vital role in meeting community needs for secure and
sustainable water systems. Water services have a high degree of connection to the
attributes of liveability at a variety of scales (Water Services Association of Australia
[WSAA], 2014).
A number of organisations are directly involved in the provision of water and sewage
services at either the retail or wholesale level (Table 1). There are also agencies with
specific roles in drainage, waterway health and flood management. Water management
in the metropolitan region is provided by the following agencies.
While the above primary functions in planning for servicing are well understood, many
of the organisations also contribute to the management of lands and natural resource
assets, some of which can have recreational and connectivity attributes valued by the
community.
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Agency

DRAINAGE,
WATERWAY
HEALTH AND
FLOOD
MANAGEMENT

POTABLE
WATER &
SEWERAGE

Role

Function

Melbourne Water

Wholesale or bulk potable water supply and bulk sewage
transport and treatment.

Yarra Valley, City
West and South East
Water

Providers of retail water supply and sewage services to
properties in the west/central, north/north east and south east
of Melbourne

Western Water

Provider of potable water and retail sewage collection
services to the outer western suburbs

Melbourne Water

Waterway, waterway health and flood management across
12
the entire Port Phillip and Western Port catchment , plus
surface water diversions in the Yarra catchments

Southern Rural Water

Manages the groundwater and irrigation systems across the
entire Port Phillip and Western Port region and stream
diversions outside the Yarra Catchment

Municipalities

Manages local stormwater collection from properties and
streets
Table 1 - Water agency roles in the Melbourne metropolitan area

Melbourne Water owns or manages many pipeline reserves, rehabilitated drains,
floodways, waterways, wetland systems, floodplains and retarding basins. These are
often accessible to, and enjoyed by the community for passive recreational use.
Further opportunities for multiple use of land are being considered to benefit the
community.
8.2

THE ROLE OF PARKS VICTORIA

Parks Victoria is responsible for large areas of land, often with high natural values,
throughout the study area. Craigieburn Grasslands, Cooper Street Grasslands,
Greenvale Reservoir, Woodlands Historic Park, Brimbank Park, Albert Park Lake,
Organ Pipes and Werribee Park are some of the larger parks in the study area. Parks
Victoria will also be responsible for managing some large areas that have been set
aside for conservation in the growth areas, such as the future Kororoit Regional Park.
8.3

THE ROLE OF LOCAL GOVERNMENT

The Local Government Act directs that councils will perform functions and exercise
powers for the peace, order and good governance of the municipality. While the Act
states that the primary objective of a council is to “achieve the best outcomes for the
local community”, in doing so councils must have regard to promoting “the social,
economic and environmental viability and sustainability” of the municipality and
improving “the overall quality of life of people in the local community”.
Councils are managers of much of the open space throughout the study area. This land
may be either conferred upon council through:
1. the land development process.


Typically the open space is identified by the MPA through a PSP process; or

12

Melbourne Water manages waterways in accord with its Healthy Waterways and Stormwater
Strategies (see further Appendix 3).
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Open Space is transferred to Council through a subdivision approval; or

2. results from land purchase.
Councils carry out their management role for open space via preparation of strategic
planning documents such as Open Space Strategies and Street Tree Strategies, or
through a variety of operational activities to ensure sound day-to-day management of
these assets.
Councils are also the managers of the local drainage system that mostly discharges to
Melbourne Water’s regional drains and waterways. Councils are therefore a key player
in stormwater management.
8.4

MPA & METROPOLITAN OPEN SPACE STRATEGY

Plan Melbourne is the Victorian Government’s long term plan for the Melbourne
Metropolitan Area. It provides a broad framework for housing the population, ensuring
opportunities for job creation and enhancing the city’s liveability. The Plan is being
reviewed but it is expected that its basic directions will be maintained.
Plan Melbourne requires the MPA to prepare a Metropolitan Open Space Strategy.
This action recognises the need for a clear strategic direction for open space provision
to be set at the metropolitan scale. This Metropolitan Open Space Strategy will
encourage better design of new open space, use of existing open space and explore
opportunities to increase linkages of open space systems across municipal and other
boundaries.13
8.5

THE ROLE OF MPA VIA PRECINCT STRUCTURE PLANS & GUIDELINES

In growth areas, council’s role as an open space manager stems initially from planning
undertaken for Precinct Structure Plans. Guidelines issued by the GAA (now MPA), are
relevant in this regard (see GAA, now MPA revised 2013).
The Guidelines have seven objectives (see Appendix 4). The first of these objectives is
“to establish a sense of place and community.” It is further indicated that a focus on
community activity can be created where public spaces are well designed and people
have access to a variety of open spaces. Distinct natural and cultural features and new
urban form are also seen as building a strong local character for new developments.
Part Two of the Guidelines contain guidance regarding the preparation of PSPs and the
initial steps in that process. This section emphasises protection of the unique character
and identity of each new area and the need to establish a vision that takes that into
account. According to the Guidelines: “…..This avoids new residential areas appearing
as bland and monotonous.” (Guidelines, Part Two, p. 6).

13

http://www.mpa.vic.gov.au/openspace accessed 4 February 2015
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The Guidelines set out some broad standards that the planned urban structure should
respond to. Two standards are of relevance here:


Standard 4: A network of open space is provided across the precinct that
connects to regional open space networks. See Clause 56.05-2.



Standard 5: The location and scale of open space responds to existing drainage
channels, landforms, biodiversity areas and cultural heritage values. See Clause
56.05-1.

The Guidelines go on to set out various key elements of design for which there are
further standards. Under design element five (open space and natural systems); a
number of standards are proposed for PSPs to respond to. These detail standards
associated with:


local parks being within 400m safe walking distance of at least 95% of all
dwellings;



active open space within one kilometre of 95% of all dwellings;



linear parks and trails within one kilometre of 95% of all dwellings; and



approximately 10% of the net developable land in residential areas being public
open space, with 6% active open space. The standards note that in attempting
to meet these allocations, encumbered land should be used productively for
open space and that integration and sharing of space with publicly accessible
encumbered land should be maximised.

Standard 5 also notes that active open space should be located with access to, or
making provision for a recycled or other sustainable water supply. It is further noted
that active open space should be linked to pedestrian and cycle paths.
Standard 7 indicates that the public open space network should be combined with
techniques for managing urban run-off and biodiversity.
The MPA’s actions on biodiversity conservation issues in new developments are driven
by the Biodiversity Conservation Strategy (BCS) released by the Department of
Environment and Primary Industries (now DELWP) in 2013. The BCS was developed
through detailed analysis of the requirements to protect biodiversity of both state and
national significance14 in Melbourne’s growth areas. The BCS determines the extent of
native habitat that must be set aside to balance the preservation of significant native
species with ongoing urban development.

14

As guided by the Environmental Protection and Biodiversity Conservation Act (1999)
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9.

COUNCIL PLANS & POLICIES

9.1

OPEN SPACE STRATEGIES (OSSS)

Parks have been identified as important public places which encourage social interaction
and physical activity with clear and vital health implications (Kuo et al. 1998). Parks have
also been identified as valuable settings which protect and sustain essential biologically
diverse ecosystems (Maller, 2006). Research suggests that the quantity and type of
vegetation; the presence of interesting and meandering pathways; quiet areas for sitting
and reading; recreational amenities; adequate information and signage; and perceived
levels of safety are important factors to keep in mind during the planning and building of
parks (Cooper-Marcus et al. 20002 cited in Frumkin 2003). Consideration of the findings
of this research should therefore be given during the planning and designing process of
such spaces in the future.
The conviction that contact with nature – for example through viewing landscapes that
contain vegetation, water and other natural features – ameliorates stress and benefits
humans in general, including patients in healthcare settings, is evident as far back as the
earliest documented histories of China, Greece and Persia (Velarde et al. 2007 p. 49).
The earliest hospitals in Europe were situated in monasteries which typically included
cloistered gardens, providing “relief to the ill” (Velarde et al. 2007 p. 200). However,
approaches to health have become increasingly technical since that time, leading to a
decline in recognition of nature’s healing role (Velarde et al. 2007).15

The following Open Space Strategies from the study area were examined.16
Council

Year of Preparation

Melton

Draft November 2013

Brimbank

2008 Policy document is most recent

Wyndham

2004 - revised plan commenced 2011, but not yet completed

Maribyrnong

Draft May 2014

Moonee Valley

2009

Melbourne

June 2012

Moreland

2012

Darebin

2008

Hume

Undated, presumably 2010

OSSs invariably set out a council’s priorities for development of open space and provide
a sense of where parts of the municipality either lack open space, or where the
standard of open space needs to be lifted. They often divide the municipality into
15

Beyond Blue to Green: The benefits of contact with nature for mental health and well-being, Townsend
and Weerasuriya, 2010.
16
There were six Councils within the broad study area that were located at its margins and especially due
to time constraints, their open space planning documents were not examined. Those Councils were: Port
Phillip, Stonnington, Moorabool, Macedon Ranges, Mitchell and Banyule. The following Councils had
open space documents in preparation: Hobsons Bay; Whittlesea; and Yarra. Documentation from these
Council was also not examined, apart from the previous Hobsons Bay document from 2005.
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precincts so that particular focus can be provided for each of these. One example is the
Maribyrnong OSS and its detailed analysis of open space within the precincts of the
municipality. The Darebin OSS has a similarly detailed analysis by precinct including an
assessment of quality, although criteria were not stated.
In the first instance though, it seems that some open space planning documents and
OSSs have been vehicles for Council to take stock of their open space and assess their
values and condition in a fairly fearless manner. One example is the Wyndham OSS
from 2004 and its comment that:
Many local and neighbourhood parks in older suburbs would benefit from more
extensive tree planting. These parks are generally not well planted and as a result,
provide poor shade and appear barren. They often detract from, rather than
contribute to, the overall amenity of the surrounding urban area…
The analysis of existing parks revealed that open spaces within Werribee and
Hoppers Crossing had low levels of landscape amenity.…… These parks are also
not attractive in the neighbourhood setting, and in some instances, detracted from
the aesthetic quality of the surrounding neighbourhood. 17

In the case of Brimbank, the development of its Open Space and Playground Policy and
Plan spurred a much greater emphasis on improvement of open space quality, perhaps
arising from an assessment that while there is an adequate amount of open space in
most existing urban areas, “much of the open space is barren, unattractive and
undeveloped and as a result, provides low levels of amenity for residents.”18
Brimbank’s website now reveals that: “under our Creating Better Parks Strategy, we’ve
spent more than $17 million over the past six years upgrading nearly 80 parks and
constructing over 15 kilometres of shared trails.”19 Brimbank has also instigated a
program to plant 10,000 trees per year in 10 parks for the next 10 years, and has
received State and Federal funding to undertake the first two years of these works.
Therefore, it needs to be borne in mind that the preparation of Council open space
planning documents can have numerous positive effects and that many beneficial
improvements to open space are occurring across the study area as a result.
However, most Open Space Strategies across the study area do not include clearly
articulated objectives for open space. Instead, objectives are often found within guiding
principles. Common themes across these principles or objectives include the following
that particularly relate to this study:


Accessibility – this usually comprises an aim or objective to ensure access to
open space within reasonable proximity to homes, as well as ensuring people
with a range of abilities have the opportunity to access open space.



Diversity of recreational opportunity – most Open Space Strategies make a
commitment to ensure open space provides a diverse range of recreational
opportunities across active and passive recreational pursuits. This commitment

17

Wyndham Open Space Strategy, 2004, pp.19, 32
Brimbank Council, 2008
19
http://www.brimbank.vic.gov.au/LEISURE/Parks last accessed 12 November 2014
18
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can also be applied to the creation of a range of open space types reflecting the
varied social and environmental character of the municipality.


High standards and improvement to quality – these can vary from a more
modest objective of seeking to enhance the open space network to achieve a
range of social and environmental aspirations, to committing to high standards
for presentation of open space (City of Darebin, 2008). Others articulate a
principle around improving the quality of open space to provide spaces where
people might feel comfortable meeting (City of Moonee Valley, 2009). Moreland
takes a slightly different perspective reflecting a municipality undergoing
extensive infill development when it states that it will seek to “maintain and
improve open space to manage the increasing demand for open space from
population growth, increasing housing densities, building heights and the loss of
private open space.”20



Protection of values – many Open Space Strategies (Moreland, Moonee Valley,
Hume, Darebin, and Maribyrnong) outline principles around the need to “protect
and improve historical and contemporary indigenous and non-indigenous cultural
values.”21



Protection of remnant vegetation and habitat – reference to seeking
protection of these values is also apparent in a number of Strategies (Moonee
Valley and Moreland especially, Hume perhaps more indirectly). The Moreland
Strategy was directly supportive of use of indigenous plant species in stating that
they would be used “as a priority unless there is an established park landscape
character, a functional need or specific design feature that requires another
species.”22 Maribyrnong’s Draft Strategy seeks to simply strengthen biodiversity.
The Darebin document focuses particularly on creek corridors where it states that
“rehabilitation of creek corridors will ensure that environmental values are
preserved for future generations.”23



Health and wellbeing – the Maribyrnong and Moonee Valley Strategies were
the most unequivocal in their support for this concept. Moonee Valley stated that
it was an objective to “improve the diversity of informal and organised
recreational activities in open space to encourage the community to participate in
activities that promote health and wellbeing.”24

Overall, while councils are doing much to lift the quality of their open space, many are
starting from a very low base of tree canopy cover and a legacy of many underdeveloped parks with modest vegetation cover.
However, the extent to which many are aspiring to provide contact with nature as part of
their services is unclear and usually unstated. Increasingly, this capacity for contact
with nature is seen as critical for the health and well-being of the community.
20

City of Moreland, 2012
City of Moonee Valley, 2009
22
City of Moreland, Open Space Strategy, p. 18
23
City of Darebin, 2008
24
City of Moonee Valley, Open Space Strategy, p. 1
21
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Vegetation is a key tool that parks managers possess to be able to create highly
beneficial and even restorative environments (Kaplan and Kaplan 1989 cited in Maller
et al. 2008) for open space users. While some Strategies have hinted at the importance
of the contact with nature concept (e.g. Hobsons Bay, Melton and Moreland), if parks
are to increasingly serve the social and psychological needs of the community, these
qualities that vegetation offers must be more clearly articulated, valued and deliberately
implemented. It is a significant gap that this element of park management remains
under-stated and is not articulated more widely in relevant documents such as Open
Space Strategies.
There is a substantial body of research that shows the value of contact with nature,
including easily accessible green space in urban areas (Townsend and Weerasuriya,
2010). For example, Townsend (2014, p.4) argues that:
Four elements have been identified as important in this process:

 ‘Soft fascination’ (or involuntary effortless attention) which is typically associated
with features of natural environments such as the movement of leaves enables
human attention to be held effortlessly, thus providing the opportunity to think
about other things;

 ‘Sense of being away’ – in natural environments, humans have been shown to
gain distance from routine activities and thoughts and thus to experience an
escape from the pressures of daily life;

 ‘Extent’ (sense of being part of a larger whole) – especially in large natural
spaces, the extent of the natural environment offers a scope in which one’s own
concerns may ‘diminish’ in size or importance;

 ‘Compatibility’ – the inherent affinity humans have for nature, identified by Wilson
(1984) in his biophilia hypothesis, means that accessing large natural spaces
satisfies innate needs and inclinations.”25

There is an opportunity for councils via Open Space Strategies and similar planning
documents, to further increase the extent to which passive open space particularly is
providing a ‘contact with nature’ service.
In terms of services delivered by open space, the City of Maribyrnong Draft Open
Space Strategy outlines values, as opposed to services. These include being a place to
relax and unwind, a location for children to play, of escape from traffic noise and
movement and a break from built form and as a source for health and wellbeing.
25

Further, Townsend (2014) cites various authors who have found a positive link between exposure to
quality open space and a number of social benefits. These came in the form of:
 positive interactions between neighbourhood residents (Cohen et al. 2008); and
 life satisfaction (Sugiyama et al. 2009).
Townsend (2014) also indicated that research by Jorgensen et al. (2002) had found that quality green
space was a major determinant of park use. Townsend (2014) further cited (Gill et al. 2009) in arguing
that the importance to visitors of preserving large urban green spaces as relatively intact natural
landscapes had tended to be overlooked. Moreover, Arnberger and Eder (2012), in a study in Vienna,
Austria, had found that in relation to quality of open space that: “the quality of the experience is affected
or influenced by the quality of the setting.” (cited in Townsend 2014).
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The Hume Open Space Strategy sees the benefits – and therefore perhaps the services
– provided by open space as mostly directed to recreation. Unsurprisingly, the
overwhelming emphasis of the Strategy’s identification of benefits is on provision of
recreation to support community health.
Other Open Space Strategies are surprisingly silent on the services delivered by open
space. The strategies invariably categorise open space into a number of types. These
carry descriptions such as: parkland; formal parkland; conservation parkland; linkage;
sporting and others. From there, open space hierarchies are often created to indicate
neighbourhood, district, regional and state parks in order to assign importance,
associated maintenance regimes and perhaps distinguish between different open space
managers in council. The categories carry typical descriptions of the type of open
space and therefore offer an indication of the service this open space is likely to
provide. However, a precise specification of the service expected from these assets
seems to be left unstated. The reasons for this are unclear, but could be an assumption
that the service expected from these assets is readily presumed from the described
function.
Few open space strategies describe the vegetation composition, treatment or
vegetation expectations of these parks. This is despite many councils now having
extensive inventories of street trees and other trees. Moreover, the service to be
delivered is further diminished by the omission of the role and importance of vegetation
and its positioning as a critical function in forming the service to be delivered. In these
circumstances where a fundamental asset service is not described, it is not surprising
that the role and importance of open space as a provider of particular services can also
be left unstated. This seems to leave a host of links to community health and a raft of
psycho-social services that open space can provide outside the consideration of
councils and their open space management areas. This is at odds with a contemporary
understanding of the importance of open space within the liveability spectrum, yet it
may partly explain why passive open space particularly can become a poor relation of
Council’s asset management processes.
9.2

OPEN SPACE ASSET MANAGEMENT PLANS

A small number of Open Space Asset Management Plans have been prepared across
Melbourne and none by the four growth councils. However, an examination of any Open
Space Asset Management Plan (OSAMP) prepared by councils in the Melbourne
Metropolitan area, or in other states, reveals that vegetation - perhaps the most prolific
element of open space - is outside of the consideration of these plans.
OSAMPs take into account a range of assets located within open space including
roads, fences, lighting, car parks, court surfaces and a host of other hard assets.
However, when it comes to vegetation, these living assets are either considered
relatively unimportant, or too difficult to deal with, possibly because their value can
appreciate over time instead of depreciating as per other hard assets.
Consequently there are no levels of service defined for vegetation or for the open space
itself, but merely for its hard asset components. The net result is that, through its
exclusion, vegetation is marginalised in this important exercise of assessing the life
cycle of council’s open space assets. The case for a supporting budget for vegetation
management is thereby weakened as there is no consideration of life-cycle costs for
Page 39 of 327

LIVEABILITY AND THE VEGETATED URBAN LANDSCAPE

these assets. Some councils have even relayed a view from their accounting
departments that vegetation cannot be considered to be an asset. ‘Accounting rules’
can therefore disqualify vegetation from inclusion within asset management systems.26
English points out that the inclusion of open space assets within a Council’s asset
management system not only improves decision making but can result in the adoption
of sustainable budget planning with appropriate asset valuations informing financial
planning for maintenance and renewal of assets in a sustainable manner (English,
2014).
The trend of the last decade or more for councils to prepare asset management plans
has been re-enforced by the passing of the Local Government (Planning and Reporting)
Regulations (2014) (Victorian Government, 2014a). This specifies that Asset
Management Plans, defined as “plans that set out the asset maintenance and renewal
needs for key infrastructure asset classes for at least the next 10 years”, be prepared by
councils and form part of the suite of 24 items required for Council to report on in
Annual Reports.
This has been further re-enforced by the recent report from the Victorian AuditorGeneral on Asset Management and Maintenance by councils (VAGO, 2014b). The
Auditor-General stated that there is “a pressing need for councils to address growing
asset renewal gaps.27 Councils are generally budgeting less than is required to renew
their assets and consequently the funding needed for asset renewal continues to grow
each year. Without appropriate and concerted corrective action, the provision of council
services to communities is likely to be put at risk. While this may require some hard
financial decisions and trade-offs, failure to address this problem now will only lead to
more difficult decisions in the future.”
The VAGO report indicated that councils should produce quality asset management
plans that are: linked to servicing levels; facilitate regular and accurate monitoring,
evaluation and reporting; and, guide asset renewal (VAGO, 2014b).
The report acknowledged that while improvements had been made to asset
management planning, councils still needed to enhance the quality of asset
management plans and obtain council support for them. Plans also needed to better
link council service levels and standards and use the plans to drive their asset
management practices.
26

Researchers such as English (2014) have recognised this situation where few Councils include open
space assets within their asset management systems. The explanation provided is that engineers who
manage asset management systems struggle with the less tangible values of trees, garden beds and
landscaping improvements. They further struggle with classification of these assets and the concept of
vegetation appreciating in value. Interviews conducted by English (2014) with the City of Greater
Dandenong, Wyndham and Hume revealed that despite some Councils trialing the inclusion of open
space assets in their asset management systems, they were later removed because: “they created too
many empty or inconsistent categories (Interviews 9;10), distorted the asset valuations and council
balance sheet and finances (Interviews 6;11) or were removed because of the issuance of departmental
guidance (Interview 7).
27
The asset ‘renewal gap’ refers to the difference between the funding that councils need to renew their
existing assets and the money they actually allocate to this purpose. Since 1998, asset renewal gaps
have almost doubled. The audited councils are generally budgeting less than is required to renew their
assets and the funding needed for asset renewal continues to grow each year.
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Of relevance to open space assets, the VAGO report indicated that all audited councils
acknowledged that establishing service standards, and linking service delivery to asset
requirements, are priorities in developing ‘second generation’ asset management
plans.B
9.3

STREETSCAPE STRATEGIES

Streetscape objectives are similar in growth areas and established areas. Most councils
prepare streetscape strategies to articulate their approach to street tree management.
These strategies vary considerably, but often set out a description of objectives for
street trees, the street tree stock, age and health, particular issues encountered with
some species, managing aged trees and preferred contemporary species to be used.
The project examined the following Council street tree strategies or policies28:
Council

Year of preparation

Melton – Landscape Guidelines

2010

Brimbank – Street Tree Policy

2010

Maribyrnong – Street Planting Strategy

2013

Moonee Valley - Tree Management Strategy

2013

Moreland - Street Landscape Strategy

2012

Darebin – Greenstreets Streetscape Strategy

2013

Whittlesea - Street Tree Management Masterplan

2000

Although more than a decade old now, the Whittlesea Street Tree Management
Masterplan29 is a detailed examination of street trees within all the municipality’s
precincts. It also develops a number of protocols or rules for street tree planting to guide
future implementation of street tree works. It further lists preferred street trees under
three categories according to the extent of suitability in Whittlesea. The document also
has some interesting observations about the scale of various streetscapes and the need
for selection of street trees to be mindful of scale issues and especially the need to fill it
to a greater extent where tree planting on private open space might be absent.
While the Masterplan acknowledged that street tree planting in newer areas was better
planned, the following was a general observation across the municipality at that time:30
In general, street tree planting was observed as being inadequate. Many streets
lacked cover while elsewhere it was poorly scaled in the context of street widths
and housing set-back. Plantings in some areas, established at the time of housing

28

Some Councils in the study area do not have Street Tree Strategies or similar. Melton has Landscape
Guidelines directed to providing advice to the development sector and Hobsons Bay has a similar
document. Melbourne has an Urban Forest Strategy. In the case of Yarra and Hume, their documents
were not examined here because they are now dated. Six Councils located at the study area margins
were not examined: Port Phillip, Stonnington, Moorabool, Macedon Ranges, Mitchell and Banyule.
29
John Patrick Pty. Ltd, 2000
30
John Patrick Pty. Ltd., 2000, Executive Summary
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construction after the second World War are now mature and a replacement
programme will be required in the next decade.

Brimbank’s Street Tree Policy31 is a much briefer document that sets out the value of
street trees and the various guidelines and actions that Council will employ in its
management of street trees. The Policy reveals that: “as of January 2010, Brimbank
has approximately 89,000 registered street trees which represents approximately 60%
of available planting locations within the City’s streets. The City aspires to achieving
95% street tree stocking by 2030 through tree planting and appropriate management,
creating an urban forest oasis in the western suburbs where residents and visitors will
want to live and work.”32 The document does not contain a recommended species list.
The Moonee Valley Tree Management Strategy,33 while also not containing a
recommended species list, still contains useful information about the value of trees, tree
management and the different contexts in which street trees will be used in Moonee
Valley.
Darebin’s Greenstreets Streetscape Strategy34 likewise does not have a species list, but
instead emphasises the right tree for the right location. The document lists 21 different
factors that could be considered when selecting a suitable street tree – from longevity
and life cycle of tree, through neighbourhood character and soil conditions, to mature
height. The Strategy explains a detailed process for consideration of tree removal.
By contrast and more like the Whittlesea Masterplan, Moreland’s Street Landscape
Strategy35 contains an extensive list of small, medium and large trees suitable for
streets in Moreland. The Strategy has extensive advice about the planting and
management of street trees and their location in various road reserve environments,
including plans of typical layouts within appendices that provide a ‘how to’ manual. The
Strategy also includes a simple decision making matrix for managing trees during
climate change. The Strategy has an overall approach of seeking to plant the right tree
for the right location and as such a range of species could potentially be used from
locally indigenous to other natives and exotics.36 The Strategy provides recognition that
the 1997 Strategy’s commitment to a strong focus on use of indigenous species had
encountered some problems with lack of suitability of some species. The current
document committed Moreland to an objective of planting 5,000 trees annually.
The Maribyrnong Street Planting Strategy37 divides the municipality into five character
areas from industrial along its western and eastern borders to the south of the
municipality, to a post 1940s neighbourhood in the central part of the city. A ten-year
program is set out based on streets with the highest vacancy rates for street trees. The
Strategy contains a high level of detail including species to be planted in every street
over the next 10 years and the proposed year of planting. The document also contains
a preferred species list, as well as a non-preferred list.
31

Brimbank City Council, 2010
Brimbank City Council, 2010
33
Moonee Valley City Council, 2013
34
City of Darebin, 2013
35
Moreland City Council, 2012
36
Moreland City Council, 2012, p. 9
37
Maribyrnong City Council, 2013
32
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Wyndham has a Street Tree Strategy, but it was under review at the time of writing this
report.
Amongst objectives which can be set out for streetscapes and street trees to perform
are the following:


provision of tree canopy cover and shade in new suburbs where trees could
either be lacking, especially on private open space, or at an early stage of
development;



improvement of pedestrian and urban amenity values, especially those directed
to human benefits such as air purification and dust trapping, carbon
sequestration, protection from UV rays, mitigation of heat and wind impacts,
aesthetic appeal affecting perceived quality of life and property values;



helping complement the scale and character of the street and helping define and
provide pleasant visual linkage between parts of the municipality;



making a contribution to a sense of place for the community;



contributing to traffic calming from physical and psychological narrowing of the
road causing slowing of traffic speeds;



contributing to stormwater management via on-street WSUD facilities and
passive irrigation of medians and nature strips;



reducing road infrastructure maintenance through shading of road surfaces thus
lowering temperature fluctuations and damage and increasing the useful life of
an asphalt pavement by at least 30% (Moore 2009);



giving a sense of safety to pedestrians when trees and vegetation are planted
between the road and the pedestrian environment; and



improvement to biodiversity values.

Street tree canopies perform a variety of functions and this should recognised and a
street tree plan developed accordingly with canopy cover targets based on various road
configurations e.g. low traffic volume roads compared to high traffic volume arterial
roads with greater pollution loads.
In conclusion, a number of the strategies comprehensively articulate the benefits of
street trees. The Darebin Streetscape Strategy for example, lists over twenty benefits
that streetscape are thought to supply to the residents of Darebin. These range from
improving air quality, to increasing walkability of streets by providing shelter and shade,
to protection from wind and storm events and providing summer cooling lowering
energy needs. Other benefits that could equally be interpreted as services include:
reducing UV exposure and urban heat island effect; sequestering carbon dioxide; and
shaping neighbourhood character (City of Darebin, Greenstreets Strategy, 2012, p. 12).
The City of Maribyrnong Street Planting Strategy also indicates that a full street tree
canopy performs an important service altering a driver’s perception of the roadway, thus
helping reduce excessive speed. The strategy further points out that street trees “bring
a range of colours, textures, scents, patterns and sounds into the urban environment.
They also depict seasonal and weather changes, adding ephemeral qualities to the
urban landscape.” (City of Maribyrnong, 2013, p. 8).
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9.4

URBAN FOREST STRATEGIES

The project examined the following urban forest strategies38:
Council

Year of Preparation

Melbourne

2013

Port Phillip

2010

Darebin

2013

The City of Melbourne Urban Forest Strategy is a comprehensively researched strategy
that is the culmination of many years of interest in these issues by Council. The
intended outcome of the Strategy is: “to create resilient landscapes, community health
and wellbeing and a liveable, sustainable city. Central to this is the vision to make our
great city greener – to create a city within a forest rather than a forest within a city.”39
The Strategy was developed partly because of the ageing tree stock in Melbourne and
the impacts on tree health resulting from the severe Millennium drought of 1997-2010.
Modelling undertaken for the Strategy demonstrated that within the next ten years, 23%
of the City of Melbourne’s current tree population would be at the end of their useful
lives and within twenty years this figure will have reached 39%.40
Five key challenges were identified for Melbourne’s urban forest:


an ageing tree population;



diminishing water availability where the climate continues to dry



climate change



urban heat island effect; and



the increase in urban intensification.

The document proposes six corresponding strategies with attached targets. Those
targets are:


increasing the public realm canopy cover from 22% at present to 40% by 2040;



altering the diversity of species used to no more than 5% of any tree species, no
more than 10% of any genus and no more than 20% of any one family;



improving to 90% the number of all trees in a healthy condition by 2040;



improving soil moisture to levels to levels which can be maintained to support
healthy growth;



improving urban ecology to a point where protected and enhance biodiversity
contributes to a healthy ecosystem; and

38

Web-based research revealed that only these three Councils have prepared Urban Forest Strategies,
although a number of others have such documents in preparation.
39
City of Melbourne, 2013, p. 5
40
City of Melbourne, 2013
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improving the community’s understanding of the importance of the urban forest to
increase their connection with it and engage them in the process of its evolution.

The Strategy further identifies seven priority implementation actions to take the Strategy
forward including developing boulevard master plans and implementing urban forest
diversity guidelines.
While the Strategy is directed to the public realm, private open space is not entirely
ignored. It is recognised that the private realm occupies 68% of the area of the
municipality and can therefore contribute significantly to the urban forest. At present
canopy cover in the private realm is thought to be only about 3%.
Port Phillip’s Strategy, Greening Port Phillip: An Urban Forest Approach41 also
contained a commitment to increase the canopy cover, but a target figure was not
stated. The Strategy was perhaps closer to a Street Tree Strategy, as its focus
appeared to be very much on the street tree population.
The Strategy reported on the life expectancy of Port Phillip’s trees, noting that the
majority (59%) were in the 20-50 year category. Only four streets (0.5%) had trees that
were overly-mature and entering a decline phase.
The City of Darebin’s Urban Forest Strategy has a stated aim of: “increase[ing]
liveability and provid[ing] a greater ‘connection to nature’ in the City of Darebin.”42
Research for the Strategy put the tree canopy cover across Darebin at 9.8% - 13.8% on
public land and 7.6% on private land (Ibid, p. 8). The Strategy developed a target of
increasing canopy cover on public land by at least 25% in 15 years.43 This would
presumably lift the canopy cover in Darebin to 12.25% by 2028 – some distance short
of Melbourne’s 40% by 2040.
The report stated that while exact species diversity was not known, the tree canopy
cover comprises a mix of natives and exotics including large numbers of Melaleuca,
water gums, Melia, Pyrus and plane trees. Exact information on age distribution was
also not known.
Five key challenges were identified:
 lack of detailed data on the existing tree population;


climate change;



risk management and reducing infrastructure conflict;



formative pruning; and



electric line clearance.

The Strategy noted in relation to climate change that:
Research on the global distribution of cultivated plants suggests that temperature is an
important factor in determining where species are grown. Broad-leaved, deciduous species,
41

City of Port Phillip, 2010
City of Darebin, 2013b
43
City of Darebin, 2013b, p. 23
42
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commonly planted as street trees in south-eastern Australia, such as elms (Ulmus spp.),
planes (Platanus spp.) and Pin Oak (Quercus palustris), are also commonly grown in cities
cooler than Melbourne (Kendal 2012). These species may be at the upper edge of their
temperature envelope in Melbourne and are likely to perform poorer in conditions of
increased temperatures predicted with future climate change. To maintain a successful
Urban Forest, it will be important to monitor the performance of trees species and trial a
range of new trees, particularly species from warmer and drier climates. 44

The Darebin Strategy also contained some useful information about infrastructure
conflict.45 It further indicated general below ground space requirements for trees
adapted from Gilman, 1997. This showed that a large tree of greater than 12 metres at
maturity with a canopy spread of 10 metres would require a planting strip width of
greater than 2.5 metres and a distance from tree trunk to any pavement or wall of 1.5
metres. The total planting area should be greater than 18.5 square metres.46
Urban Forest Strategies appear to be a useful tool with obvious applicability to inner
urban councils with a well-established tree canopy cover (i.e. forest), even if that cover
is more sparse than desirable. It is recognised that Urban Forest Strategies are
directed to the future and the creation and sustaining of an improved tree cover.
However, in the case of growth councils with very low canopy coverage and a low
percentage of old mature trees in parks or streetscapes; the Urban Forest Strategy title
has much less immediate and obvious applicability. For these councils vegetation
issues are broader than a limited tree canopy cover and include a critical absence of
middle layer vegetation as well. Therefore, for growth councils and even some middle
ring councils, risk attaches to the development of strategies that could become, or be
interpreted as, pre-occupied with tree canopy cover. Hence strategic vegetation
improvement plans might be a more appropriate title for the needs of these
municipalities. While it could possibly be accommodated within Urban Forest
Strategies, it would be the role of such plans to ensure vegetation is well-targeted, with
appropriate vegetation layers employed according to particular needs in particular open
space or streetscape situations.
9.4.1

Canopy Cover Targets

Canopy coverage targets or percentage increases to existing coverage, while providing
an aspirational goal to strive for, can also be a subject of contention. In the first place,
targets need to be derived from a scientific base and one founded on good data. The
setting of targets for increased canopy cover is therefore highly dependent upon the
planning and data management capacities of councils.
To reasonably predict whether the tree canopy coverage is trending to an increase or
decrease, the current extent of coverage and species needs to be known, along with
the age classes of trees. In a Council with many planted young trees, simply allowing
trees to mature may result in achievement of the desired canopy coverage target.
44

City of Darebin, 2013b. It should also be noted that the negative views about Quercus from this source
are not supported by the consultant team. There is strong evidence that Quercus palustris and indeed
almost all Quercus species have performed very well in Melbourne and elsewhere in relatively dry
climates (B. Kenyon, pers. comm.).
45
City of Darebin, 2013b, section 7.3.2
46
City of Darebin, 2013b, p. 18
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Across a large municipality this understanding can only be derived from a sound and
up-to-date inventory with adequate condition data on every tree.
Other data may also be important to inform a position on targets such as:


an inventory of current planting conditions;



the trend of the trees currently planted;



number of trees removed each year;



number of trees planted each year and/or number of trees reaching 5 years of
age;



predicted growth rate and canopy size at 10, 20, 50 years of age.

The compilation of this data would allow the canopy coverage to be more accurately
predicted and permit adaptation of operations to achieve the desired target. In most of
the established suburbs, much of the tree canopy is old, especially in streets, and
probably starting to decline. In these instances, councils need to be very careful to
ensure a large portion of street tree canopy cover is not lost at one time. To ensure
constant canopy coverage, some street tree removal may even need to be brought
forward to stagger replacement in individual streets. Without this detailed planning and
preparedness to make sacrifices in the interests of managing the canopy, attempts to
retain canopy coverage at all costs can result in a massive loss in one event and a bare
streetscape.
An example of a target that has been set following detailed urban forest analysis is the
City of Melbourne. They have a target to increase canopy coverage to 40% by 2040.
This target has been well researched and follows an in depth analysis of the urban
forest inventory, heat mapping, LiDAR and UV mapping to identify canopies and room
for improvement. This also takes into account the current age of trees, rate of planting
and rate of removal to determine what is required to meet the target.
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9.5

GREENING THE WEST STRATEGY

Greening the West is a strategic plan for Melbourne’s west that seeks to improve
vegetation cover to enable sustainable, liveable and healthy communities. City West
Water has led the initiative in partnership with local government and various
government department and agencies, the Urban Development Institute of Australia
and key community groups. The purpose of the strategic plan is to provide advice and
guidance to municipalities to help translate the vision of Greening the West into onground projects.
Greening the West has a focus on advocacy, communication and education. The
strategic plan seeks to gain community support and attract funding for greening
initiatives. Since its formation in 2011, the Greening the West forum has proved to be a
useful vehicle for exchange of information and ideas between municipalities about their
greening programs. It is also a useful linking device for City West Water back into its
community and its municipalities.
The goals and targets from the strategic plan are outlined below:
Goals

Targets

1. Maximise urban greening

 Double tree canopy cover in the west by 2050
 Green space to be increased by 25% by 2030
 Ensure quality and well-designed green open space for
all communities
 All residents to have access to quality green space
within 400-500 metres from their home
 Enhance the range of facilities to maximise use and
participation
 Improve tree canopy cover to promote connectivity
between urban places
 Improve the health indicators of the west

2. Improve quality and functionality
of green space
3. Increase the use and interaction
of residents in green space

4. Improve the health and social
wellbeing of residents
5. Showcase the economic and
intrinsic value of urban green space
6. Improve environmental quality
7. Advocate green spaces to all
levels of government and key
stakeholders
8. Maximise sustainable water
supplies to establish and maintain
green spaces

 Create a business case for each green space project
 Create benchmark standards for stormwater quality, air
quality, natural habitats and heat stress
 Annually showcase five Greening the West projects
 Increase engagement and investment from
stakeholders to maximise greening outcomes
 Each Council to establish a tree protection overlay
 Identify opportunities for alternative irrigation of green
space
 25% increase in supply of alternative water for green
space by 2030

A primary focus of the strategic plan is not just to enable regional projects that increase
vegetation cover, but to thereby encourage public use of open space given its positive
health implications. According to Department of Health and Human Services, as cited
in the Greening the West strategy, the western suburbs of Melbourne are significantly
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disadvantaged in terms of community health outcomes compared with other parts of
Melbourne.
A number of health statistics reveal that physical inactivity is a major concern within six
key municipalities of the Greening the West area (Brimbank, Hobsons Bay,
Maribyrnong, Melton, Moonee Valley and Wyndham). Brimbank rated number one in
the state for fair or poor self-reported health and sixth for people not meeting physical
activity guidelines. Melton was number one in the State for people with Type 2 diabetes
and sixth for fair or poor self-reported health. Wyndham ranked fourth across the State
for people not eating recommended amounts of fruit and vegetables, while Melton was
ranked ninth (Department of Health Victoria, 2013 cited in Greening the West, 2013, p.
9).
As noted in the Greening the West strategic plan, there has been considerable debate
in recent times about the underlying causes of chronic health problems such as heart
disease, diabetes, asthma, obesity and depression. It has been suggested that the
causes of these health problems are associated with low density residential suburbs
separated from work, shops, community and recreation facilities. This has resulted in
increased private car use reducing opportunities for walking and cycling.
It is further suggested that increased levels of childhood obesity may result from the
increasing trend towards more sedentary recreation pursuits. Activities such as
computer gaming, web browsing and digital communication activities that consume
considerable time and result in less time for outdoor play and activity.
A correlation between physical exercise such as walking or cycling, and contact with
nature, is becoming more apparent with recent research indicating that availability of
parks and high quality public open space is associated with increased levels of walking.
The strategy plan seeks to address that by making open space more attractive to
encourage physical activity.
Mental health was also a further area of investigation for Greening the West and again
two of its municipalities ranked in the top ten within Victoria for people reporting high to
very high psychological distress. The plan reported that a recent Western Australian
study had reported that people living near moderate or high quality public open space
were “twice as likely to report low psychological distress as people in neighbourhoods
containing only low-quality public open space. Indeed….the quantity of public open
space appears to be more important than the quality of public open space (Francis et
al., 2012 cited in Greening the West, 2013).
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10. BACKGROUND: SOME PRE-REQUISITES FOR MORE LIVEABLE
URBAN ENVIRONMENTS
10.1

PRE-REQUISITES ESPECIALLY APPLICABLE TO GROWTH AREAS

10.1.1 The Role of a Landscape/Liveability Driven Planning Model
Initially, the planning of land proposed for urban development should commence with a
detailed analysis of existing natural attributes with a view to design being sympathetic
to, and based around, these characteristics. In this manner urban development can
blend into the natural setting and seek to use the advantages it brings, rather than
ignoring the landscape’s attributes and instead imposing built features on the
landscape.47 Such an approach would deliberately seek to identify and enhance what
are sometimes subtle aspects of the landscape. Initial analysis would include a detailed
assessment of the land form and slope, valley lines and remnant vegetation. Remnant
trees would be assessed for their height, trunk diameter, canopy spread, condition,
species, protection status and habitat value. Other layers of vegetation should also be
similarly documented.
From this analysis a landscape planning model could be prepared to incorporate the
elements of the natural features assessment with a view to development of a
masterplan. In this manner, from the outset, the landscape would be the primary
contributor to urban design rather than new infrastructure determining the layout of the
end product.
There have been a number of fine examples of the application of this principle in
Melbourne. One within the study area is at Laurimar at Doreen (see Appendix 17).
10.1.2 The Role of Natural Features
High level planning of growth areas needs to fully take into account the terrain, and in
particular, drainage lines and waterways. In addition, areas of high biodiversity
significance with habitats of the Golden Sun Moth (Synemon plana), Growling Grass
Frog (Litoria raniformis) or Kangaroo Grass (Themeda triandra) dominated grasslands
should be set aside as per the requirements of the Biodiversity Conservation Strategy.
The large proposed western grasslands reserve to the west of the new Outer
Metropolitan Ring transport corridor near Werribee will be an important contribution to
such initiatives aimed at protecting nationally significant flora and fauna species from
urban development.
Other than protection of flora and fauna in reserves, the subtle landscape
characteristics of rises and features can be overlooked or removed as part of the
development process. In the northern part of the study area, significant features such
as River Red Gum woodlands can become the subject of Planning Scheme protection
as they have in the City of Whittlesea. However, the landscape of the west does not
have as many similar features.

47

This approach draws in some small part from that of Robin Boyd, possibly Australia’s most influential
architect. See for example, The Australian Ugliness (Boyd, 1960).
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Therefore, if design for a more liveable urban form is to become central to the task of
urban design, advantage needs to be taken of every natural attribute. For example,
minor drainage lines should be seen as opportunities to construct rehabilitated streams
that could form critical components of the new urban landscape. This has been
successfully achieved at the Regency Rise estate in Hillside. Similarly, every remnant
tree should be seen as a potential future area of open space where advantage can be
taken of this existing asset to build up a natural environment around which a more
liveable suburb can develop. An example observed during site visits was at the Aspire
estate in Plumpton. Other examples are at Mernda Villages and Laurimar.
The PSP process requires that background investigations of the natural conditions are
undertaken and the findings of these studies are to be carried forward into design.
Guidance on how this is to be achieved and a checklist for ensuring that it occurs in a
comprehensive way would be beneficial. This would bolster opportunities to respond
meaningfully to all natural attributes of the land in the design response.
If such an approach is not adopted, stormwater treatment wetlands could remain as the
only relatively natural landscape feature in what are otherwise areas, especially in the
west, without an abundance of natural attributes. However, a lack of sympathetic
treatment of these assets can also diminish their role. An example observed in West
Craigieburn demonstrated a waterway reserve and its on-stream treatment ponds
unduly constrained by walling and abutting roads on either side. In this setting, the
wetland was unable to transition sympathetically into its urban surrounds being cut off at
its limits by the adjacent hard form of suburbia. The landscape effect was to have the
stream and wetlands appear strangled and confined to almost a canal between roads
on either side, rather than a more expansive, less harshly defined open space spine
through the development.
By contrast, more extensive parkland associated with the retarding basin/wetland on
Malcolm Creek, Craigieburn upstream of Windrock Avenue, demonstrated how the
addition of complementary open space adjacent to wetlands helps take full advantage
of these constructed landscape features. The opportunity for greater contact with
nature and the psycho-social benefits it delivers are also much more possible in these
circumstances.
Feedback obtained from councils suggests an explanation of why some opportunities
for more integrated landscape design are missed. The issue may lie with the large
number of small land parcels developed by less prominent developers, where perhaps
presentation of the estate or development of neighbourhoods is not central to their
thinking. Large developers tend to want to protect their reputation and ensure future
buyers will continue to be attracted to their product either in later stages of the estate, or
in new developments.
It is also worth noting that the PSP process does not seem to address the need to have
a finer level of master planning across the various land holdings to ensure consistency
of style and accommodation of a more responsive approach to working with natural
features.
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10.1.3 The Role of Higher Densities at Town Centres
This objective has been at the core of most modern estate planning and indeed in the
preparation of PSPs. An example, although perhaps not an optimal one, is the Caroline
Springs project where medium and high density development is clustered around the
Town Centre coupled with Lake Caroline and nearby Kororoit Creek.
10.1.4 The Role of Connectivity & Active Transport
The PSP Planning Guidelines have seven objectives. Objective 1 is: “to establish a
sense of place and community.” (MPA, 2013). Under that objective it is further stated
that: “We can create a strong local identity with a focus on community activity if:
neighbourhoods are safe and compact, making it easy to walk or cycle to shops, local
jobs, schools, community facilities and public transport stops.” (MPA, 2013).
The Guidelines also set out certain standards to which Precinct Structure Plans should
respond. Standard 13 is relevant here. It states: “Dedicated off-street shared
pedestrian and cycle paths are established through open space areas. Where relatively
high levels of pedestrians and cyclists are expected, segregated paths exist.” (MPA,
2013).C
An important component of this idea is supporting opportunities for active transport
(walking and cycling) as a means of improving health and well-being, as well as
reducing travel costs, congestion and vehicle emissions (Inbakaran and McKenzie,
2013).
10.1.5 The Role of Wetlands for Stormwater Treatment
There are many fine examples where the provision of wetlands and/or rehabilitated
waterways in growth areas provides for not only stormwater treatment, but high quality
landscapes and water features with strong liveability values. The Lakes at South
Morang and Laurimar at Doreen are recent examples in the north. The Boardwalk in
Point Cook, Edgewater at Sanctuary Lakes, Cairnlea at Deer Park, Watervale and
Tenterfield in Taylors Hill and Rose Grange in Tarneit offer examples in the west.
These assets provide a welcome natural aspect to the landscape that can benefit
passive recreation provision and amenity inviting the community to become more
physically active.
These features can also provide a setting adding significant value to a town centre
through the provision of a focal point in the landscape. More dense development in
town centres can be made possible compared with a context where there is no such
visually attractive feature.
Developments at Point Cook and Doreen have these features, but have not fully taken
advantage of them with only some medium density development adjacent to wetlands in
the town centre. Additionally, at Point Cook, the shopping complex turns its back on
what is a flourishing and diverse wetland deserving of being a site addressed at an
appropriate distance by restaurants, coffee shops and community service facilities
(libraries, child care centres etc.).
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Amongst a large variety of possible stormwater treatment measures, wetlands have
proven the most enduring technique. The design of these is usually sound, but
occasionally problems arise from inadequate benching for certain species that prevent
the best possible range of wetland plants being established. Allowing excessive open
water bodies can also lead to problems with blue-green algal outbreaks in warmer
weather. Sediment clean-out of ponds at the head of wetlands is a continuing
maintenance issue with disposal of contaminated sediment often expensive.
In more recent years many other methods have been employed to treat stormwater.
These range from small on-street raingardens servicing small catchments to larger
bioretention systems, as well as vegetated swales, tree pits and other devices. Many of
these assets when transferred to councils are subject to indifferent performance
monitoring and all councils struggle to assemble renewal budgets for these assets.
This raises the possibility of a significant break-down in stormwater treatment if these
assets eventually go into significant decline and cease to achieve their targeted
pollutant removal.
There can be little doubt that over the last two decades, stormwater treatment wetlands
have been one of the liveability success stories of growth area development. It will be
important to retain this critical role for waterways and wetlands and increasingly ensure
they play a part in increased densification of town centres in new developments.
10.1.6 The Role of Ponds & Other Water Features
The imperative to reduce and remove the vastly increased volumes of stormwater
arising from urbanisation so streams can be protected requires that all opportunities to
store stormwater in the landscape be considered. While this implies increased land
take, it is also possible that an increased number of water bodies could offer
opportunities for increased returns to developers from more water-front lots, or medium
density housing opportunities. This opportunity may not be realistic in the lowest rainfall
(i.e. below 500mm) segments of the study area.
Post-1998, due to issues of sustainability and long-term eutrophication management,
the provision of ponds and lakes in preference to more densely vegetated wetlands
declined. While recreational lakes in the urban environment can be an attractive
feature, Melbourne Water generally declines to accept management of these as they
are outside Melbourne Water’s core business. A number of lakes such as Mill Parks
Lakes and Sanctuary Lakes, created in the 1990s, are continuing to be a management
concern, with blue green algal outbreaks and generally high intervention requirements
to maintain them in reasonable condition.
Melbourne Water has a strong preference for treatment systems with sediment ponds
and wetlands off stream with high flow bypasses, even though this is not always the
case in development areas. A desire for wetlands to be covered with tall plants for up
to 80% of their area is also perhaps contrary to the presentation of water bodies that are
more visually appealing. Considerable discussion is still being held on what is a
preferred format.
Overall, waterway and drainage infrastructure in the form of retarding basins,
rehabilitated streams and various stormwater treatment assets play a significant role in
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the shaping of a new urban landscape. Their sheer size in the landscape means that
they often rival unencumbered open space as a central feature of the environment.
10.1.7 The Role of Waterway Corridors
Waterway corridors offer some of the best opportunities within growth area suburbs for
high quality open space that reinforces local character. Design of these spaces needs
to be visionary and take account of WSUD and flood constraints and opportunities while
also maximising the potential for community use.
Master planning of waterway reserves requires a broad vision that considers a variety of
factors from across agencies, an extended time to meet changing community needs
and funding for implementation and maintenance. Long term planning for the
development of vegetation and path systems that encourage greater use of these park
spaces is a primary issue.
In some situations a significant change in hydrology necessitates the modification of the
existing channel form to provide for transmission of larger or flood flows. Deeper inverts
may also need to be provided to accommodate lateral drainage systems from flat
terrain. In these circumstances a minor rehabilitated channel with pool and run form
and more extensive floodplain can be an ideal approach.48
In some cases design constraints will require a low flow pipeline with a grassed
floodway over the top. Even this form can be vegetated and provide useful corridors for
amenity purposes and with the right treatments, can produce acceptable outcomes.
However, problems more often arise where former rural, shallow and broad valley
floors, without an apparent natural channel, are modified to a deeper channelised form.
Observations of this practice show that some outcomes are less than satisfactory, with
channels cut into high clay content and high pH soils that are unable to support bank
revegetation successfully. In these cases, an alternative design response to reduce the
degree of cut into the landscape would be more appropriate. The outcomes are likely to
be more expensive for the developers as invariably the catchments joining laterally are
less than 60ha and are outside a Melbourne Water Developer Services Scheme (DSS).
Such assets are problematic and need more attention from both councils and
Melbourne Water to arrive at a better long term and sustainable outcome that provides
better liveability values.
While Melbourne Water’s DSS system has been shown to deliver quality waterway and
wetland assets that have significantly added to the liveability of Melbourne’s new
suburbs over the last 20 years, there remains the potential for a different style of works
that can add higher amenity and liveability values. While the DSS process does seek to
preserve these natural assets, the importance of retaining them should be reinforced. In
particular, there is a need to carefully consider how natural valley lines, floodways and
overland flow paths are treated in the development process. From a liveability
perspective, open waterway systems are preferable to piped systems with grassed
floodways.
48

This can sometimes be constrained by high land cost based on the best possible use valuation for any
additional land take.
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There is generally strong support for councils to establish management agreements and
install recreational infrastructure such as paths along waterway corridors. In more
recent times Melbourne Water has developed guidelines to assist their construction.
Information from Melbourne Water suggests they are no longer able to buy land at rural
or undeveloped rates. This results in acquisitions being made merely of the 100 year
floodplain and precludes land purchases that may allow better liveability outcomes.
Further, developers usually seek to minimise reservation widths to enable net
developable land to be maximised.
However, where councils have obtained use and management agreements over the
Melbourne Water assets and developers have contributed to the early establishment of
vegetation and recreation infrastructure, results can be of a high quality. The success
of this approach stems from good collaboration between councils, Melbourne Water and
the developer at the town planning or development approval stages.
Most waterway and floodway assets are Municipal and Drainage reserves, with title
residing with council but agreement that Melbourne Water maintain the wetted
perimeter for those which have catchments greater than 60 ha. All other areas are the
responsibility of councils to maintain.
Generally, main stem waterways in new developing areas have been retained in their
natural form and there is no reason why this should not continue.
10.1.8 The Role of Streetscape Design
Councils and Service Authorities are generally concerned with the prospect of root
damage to roads and other infrastructure by the planting of large trees in road reserves.
To achieve liveability goals, it is important that further planting space is provided within
the road reserve to reduce the risk of root damage. This can be achieved by requiring
wider nature strips on each side of all access and distributor streets. Boulevards along
dual carriageway streets for collector and arterial roads would be assumed to possess
this opportunity.
The contrast between a fixed percentage of Net Developable Area for allocation of open
space and the more flexible approach extended to streetscapes and nature strips is
worth comment. While it is important to retain flexibility to recognise variability across
numerous streetscape types, this does tend to underline some lack of planning
emphasis on the importance of streetscapes when their role is critical in heat mitigation
– probably more so than open space.
10.2

PRE-REQUISITES APPLICABLE TO BOTH GROWTH & ESTABLISHED
AREAS

The following pre-requisites are applicable across both growth and established areas.
10.2.1 The Role of Objectives for the Urban Landscape
A primary objective for tree planting in streetscapes and open space should always be
to establish the largest possible tree, ideally with a spreading canopy, for a given
location, especially where it will be a single specimen tree. By planting the largest
species suitable for the site; the benefits are maximised for the longest period of time
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with the same or similar costs to those associated with a smaller species (Hitchmough,
1994). Site constraints will always need to be taken into account including underground
services.
New suburbs, with a lack of overhead power lines or other aerial space constraints in
streets, provide the opportunity for large trees. However, in practise, small to medium
trees sometimes with limited canopy, maturing to less than 12m high, are often planted.
This is sometimes based on incorrect perceptions of risk49 and damage. There is a
concern that a large tree on a nature strip will cause damage to the newly constructed
dwellings and that the tree will pose an unacceptable risk of failure in the future.
Appropriate building and footing design should take into account the expectation that
street trees will be planted and mature to substantial sizes. In this regard, some
footings may require additional strengthening depending on soil types.
10.2.1.1 Streetscapes

To optimise the liveability benefits of streetscapes and street trees, the following
objectives are proposed for the study area:


provision of a tree canopy cover and shade in new suburbs where trees could
either be lacking, especially on private open space, or at an early stage of
development;



improvement of pedestrian and urban amenity values, especially those directed
to human benefits such as air purification and dust trapping, carbon
sequestration, protection from UV rays, mitigation of heat and wind impacts,
aesthetic appeal affecting perceived quality of life and property values;



provision of a pleasant visual linkage between parts of the municipality and
helping define and complement the scale and character of the street;



contribution to a sense of place for the community;



contribution to traffic calming from physical and psychological narrowing of the
road causing slowing of traffic speeds;



contribution to stormwater management via on-street WSUD facilities and
passive irrigation of medians and nature strips;



reduction of road infrastructure maintenance through shading of road surfaces
thus lowering temperature fluctuations and damage and increasing the useful life
of an asphalt pavement by at least 30% (Moore 2009);



provision of a sense of safety to pedestrians when trees and vegetation are
planted between the road and the pedestrian environment; and



improvement to biodiversity values.

49

In terms of risk and safety, the overall risk of being seriously injured or killed by falling trees and
branches is very low. While accurate data is difficult to determine in this regard, the British Health and
Safety Executive suggests approximately 5 people per year are killed in the UK from falling trees. This
equates to a risk of approximately 1 in 10,000,000 and is considered ‘Broadly Tolerable’ (HSE 2013).
This is in comparison to an annual risk of being killed in a car accident of approximately 1 in 20,000
(1,193 deaths in 2013 and a population of approximately 23,000,000) (DIRD 2014).
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10.2.1.2 Parks/open space

The extent to which council Open Space Strategies set out objectives for open space is
often unclear. The following objectives are suggested as applying to open space in
both growth and established areas. Open space should provide:


recreational activities of various types to meet the needs of the community and
its diverse age and ability needs;



activities that encourage physical activity to help address declining levels of
community health, especially in outer urban areas where there is evidence of
poorer levels of community health;



a recognisable quality able to attract and sustain use and enjoyment over time
with high standards of siting, design and landscaping for all new open space
areas and sporting facilities;



attractive environments that offer visual amenity and buffers between potentially
incompatible activities;



vegetated environments that enable users to access a different experience from
that of their urban surrounds and enable contact with nature to provide
restorative qualities;



ease of access and connection to other open space;



protection of site conservation and heritage values while performing a role in
local biodiversity and connection with flora and fauna habitats and corridors.

10.2.2 The Role of Tree Canopy Cover Targets
While canopy coverage targets can form useful aspirational goals, implementation and
achievement can be more challenging. Forward projecting metrics may provide some
better data and direction for the tree manager, including:
 an accurate record or inventory of current condition;
 species, age and trend of the trees currently planted;
 number of trees removed each year;
 number of trees planted each year and number of trees reaching 5 years of age;
and
 predicted growth rate and canopy size at 10, 20, 50 years’ time.
Utilising this data will allow the development of targets that can be realistically achieved.
The data can also be used to provide accurate budget estimates to achieve desired
canopy coverage. Further, the compilation of this data would allow the canopy
coverage to be predicted ahead of time and permit modifications to operations to
achieve a desired target. An example of where a target has been set following detailed
urban forest analysis and planning is the City of Melbourne.
In most of the 18 established suburbs, much of the tree canopy is old, especially in
streets, and probably starting to decline. These councils need to be very careful to
ensure a large portion of street tree canopy cover is not lost at one time. In order to
ensure constant canopy coverage, it may even be that street tree removal needs to be
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brought forward so that juveniles can be planted at the same time as vacant space is
identified and available. Without this detailed planning and preparedness to make
some sacrifices in the interests of managing the canopy, attempts to retain canopy
coverage at all costs, can result in a massive loss in one event and a bare streetscape.
By contrast, strategic removal and replanting can help to ensure sound variability in
canopy age and increased longevity of the coverage.
Achieving a high level of canopy coverage particularly in the growth areas, should be
seen as a priority. With lower rainfall will come lower net evapotranspiration from the
trees and subsequently less evaporative cooling. That said the shading effect should
not be underestimated. With a large spread of canopy cover, the ground, houses and
infrastructure can all be kept cooler. This can only be achieved with good species
selection based on sound horticultural and environmental input, including sustaining
irrigation.
In the growth areas current canopy coverage is well below 10% for three of the four
growth councils (Jacobs et al. 2014). For those councils that have complete street and
park tree inventories, there are high vacancy rates within streets and parks. Despite the
difficulties implied, the three councils should ideally be aspiring to a canopy cover target
of at least 20% by 2050.
More information relating to the appropriate species to plant for broad canopy cover can
be found in Section 3, 2.3.
10.2.3 The Role of Urban Heat Mitigation50
In recent years there has been a significant growth in awareness of urban heat and the
UHI effect of built form and hard surfaces. Urbanisation causes the replacement of
natural surfaces and vegetation with numerous hard surfaces that absorb solar radiation
during the day and release it at night thereby keeping urban areas warmer than nearby
rural areas (Norton et al., 2015). It is these higher night time temperatures that cause
inability to recover from day time heat stress in urban populations (Clarke and Bach,
1971 cited in Norton, 2015).
In growth areas smaller lot sizes and increased density can mean that roofs become
like a single heat absorption zone, especially with a high percentage of black or dark
roofs. By contrast, reflective or high albedo roofs stay cooler and do not transfer heat
into the house and contribute less to the surrounding urban heat impact. Small lots
result in close proximity of neighbouring walls and trap pockets of hot air that can be
added to by air conditioning systems dumping additional heat.
Adaptation techniques for urban heat such as increasing tree canopy can be utilised
with good effect. The built form accounts for an increase of about 1 oC surface
50

Within the study area, Wyndham has participated in a study on urban heat with the City of Greater
Geelong. It concluded that in addition to illness and death associated with urban heat, it can also:
“compound issues of social isolation by reducing comfort levels in outdoor areas and meeting places. It
may also result in increased living costs associated with air conditioning and transport. Resulting flow on
effects can include increased demand for medical care and emergency services, resulting in resource
strains for local government, hospitals and emergency services” (City of Greater Geelong and Wyndham
City Council 2013).
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temperature, which equates to 10% tree canopy, therefore canopy cover must be
greater than 10% to create a benefit in lowering surface temperature (Coutts and Harris,
2013 cited in Norton et al., 2015). At the moment many growth area municipalities in
the study area have a canopy cover well below 10% (Jacob et al. 2014 and see further
Appendix 10).
Incorporating local pocket parks into the urban fabric can be a further useful mitigation
measure, with irrigated vegetation and the use of WSUD elements capable of cooling
the nearby residential areas. Especially where open water is utilised together with
shading trees, local parks can provide a cool island effect.
In the face of increasing temperatures, it is important that heatwave plans are
developed and essential that night time temperatures are monitored and reduced
through adaptation measures. Such plans should be developed around the vulnerable
demographics of the growth areas.
10.2.4 Water & The Role of Irrigation
The contribution that vegetation can make to the liveability of any area is primarily
dependent on maintaining healthy and functional plants. Water supplementary to
rainfall may or may not be required and this will be largely dependent upon the choice
of species. However, because all anthropomorphic landscapes are constructed and not
natural, in many cases and especially in drier western areas, even with use of plants
adapted to local conditions, or with origins in similar climatic conditions, the likelihood is
that some supplementary irrigation will be required over the life of the plants.
The availability of irrigation water from a reliable supply and at an affordable price
therefore could be considered something of a pre-requisite for liveability. The
fundamental value of irrigation51 is that species that provide valuable ecosystem
services, but are perhaps not entirely climatically suited to the region, can be
successfully grown, provided the soil and other factors are supportive. During times of
drought irrigation is also very important in keeping plants alive.
The infiltration rate of irrigation water in soils, especially heavy clay soils that may be
sodic, can often be greatly increased by amending them with gypsum. Ten-fold
increases in infiltration rates have been observed by using gypsum on cracking clays by
CSIRO scientists. This is outlined in Appendix 7.
Some high value prominent streetscapes, e.g. retail and commercial, may have species
not locally suited and so irrigation will be required to ensure the trees provide the
desired functions and ideally continue to provide heavy shade during the hottest parts of
51

Water currently used for irrigation accounts for the vast majority (typically in excess of 70%) of outside
water use by Councils. This represents a significant cost to Council, commonly in excess of $300,000 a
year, if potable supplies are used. This cost will increase as the cost of potable water is expected to
increase in the future. The increasing cost of water is an important financial consideration for Councils
and during this study Councils have made strong representations about the price of water and the
disincentive applying to use of recycled water where the cost differential with potable is minimal. While
the price of water is a critical determinant in the ability of Councils to undertake additional irrigation,
numerous other costs are also present. These include the capital cost of irrigation set up, some labour
component to manage additional irrigation and a variety of operational costs associated with additional
vegetation management brought on by healthier and more vigorous growth as a result of irrigation.
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the year. The heat modification benefits of trees are strongly linked to the canopy area.
Irrigation can be used to achieve accelerated tree growth to provide increased shading
and cooling benefits via earlier development of the canopy.
Irrigation has the potential to increase the appeal or attractiveness and usability of
passive parkland areas that may normally not be irrigated. Incorporating possibly small
areas that remain green during summer, are attractive for residents to visit and use for
passive recreation activities and social interaction and is important for the wellbeing of
communities. The establishment of irrigated areas that provide cooling zones, achieved
through maintaining high rates of evapotranspiration that cool the air of the space and
the surrounds, can be employed at strategic locations - but need sufficient water to
attain the desired outcome.
It is important that the irrigation of public landscapes be integrated/incorporated into a
sound planning process so that both the desired outcomes of the space are provided
and the water resources are used effectively and efficiently. Irrigation applied in any
public landscape where the objectives for that landscape are undefined, unclear or
confused is likely to be wasteful. The extent to which public space irrigation is employed
in new suburbs is a key planning and resource issue. Irrigation infrastructure is
relatively high cost and the ongoing cost of water is also a significant factor.
Plant species selection and landscape design can be used to achieve high efficiency of
water use and reduce the need for irrigation. Landscape plantings that are locally
suited and drought tolerant may complement irrigated areas. This landscape mix can
provide the community with open spaces that are functional and also reflect the
character of the area.
In growth areas, the climate and soil conditions of the west and north present
challenges in terms of meeting high plant water demands, effectiveness of application
and high efficiency of water use. The relatively modest rainfall and high summer
evaporation rate require water to be applied to meet the deficiency between the
vegetation water demand and available rainfall.
The low infiltration rate of the native soils can also result in ineffective irrigation
application through ponding and runoff. This soil characteristic also impacts on the
capability to achieve effective deeper watering.
Treed landscapes offering protection to establishing vegetation is a further important
pre-requisite. At many of the turf and landscape sites being established in growth areas
especially, this is often absent. Wind not only increases the demand for water by the
vegetation but also interferes with the effective surface application of irrigation water via
sprinklers.
Active recreation areas in new suburbs can be quickly established and maintained for
ongoing use with the assistance of irrigation. These playing fields contribute to the
wellbeing of the community and especially those who participate in active recreation.
In the majority of the growth areas it is understood that recycled water will be available
and will be a key source of water for open space irrigation. Integrated supplies,
incorporating stormwater and recycled water, to provide security of supply, might also
be anticipated.
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The quality (chemical properties) of the recycled water needs to be thoroughly
assessed when using this water for irrigation. Use of recycled water on the soils in the
growth areas requires management practices that consider the water-soil interaction
and the sustainability of the landscape plantings.
In established areas, vegetated landscapes were developed often with little
consideration to maintaining soil moisture. The City of Melbourne in a recent study
identified that decline to morbidly low levels of soil moisture was a major issue affecting
its parklands and tree health.52
Healthy tree growth is a fundamental pre-requisite for liveability. In the first instance, it
should be noted that urbanisation generally impacts dramatically on the natural
hydrology through the increase in imperviousness, with resultant significant changes to
the relative amounts of water evaporated and infiltrated to the soil mass. This becomes
particularly evident when trees decline after extended periods of reduced rainfall. The
City of Melbourne report identified that soil moisture levels still remain depressed after
the millennium drought despite some years of good rainfall thereafter. 53
The growth and survival of a tree is dependent on the total soil volume occupied by
active feeder roots.54 Water reserves are determined by two factors: the volume of soil
available for water storage; and the properties of the soil in relation to water. Soil
volume needs to be provided or made available for the fully developed tree, not just for
a young tree. Irrigation is essential for street tree establishment at the time of planting
and in the first two years at least, yet benefits to be gained from irrigation of trees,
usually takes some time to deliver in full.
Inadequate tree soil volumes would appear to be common in the growth areas. Soil
compaction around trees, as a result of construction equipment, vehicle traffic and
pedestrians appears to be common. This limits water infiltration and also impedes root
expansion.
All trees also benefit through passive irrigation. Utilising local rainwater and stormwater
will improve the growth and health of trees.55 This strategy has potentially large

52

City of Melbourne 2012
City of Melbourne 2012
54
Tree survival and growth is strongly dependent on the development of extensive and active root
systems. In highly urbanised environments there are often situations where there are significant physical
space constraints that impact on the health and resilience of the trees. Restricted space can limit access
to soil moisture and so reduce the resilience of trees. This can occur in nature strips especially where
surface widths can be constrained by competing demands for land and by multiple services that need to
be contained below ground. Depending upon the individual site and tree species, as a generalisation, it
appears that soil volumes in the range 30-45 cubic metres are required for the growing of large trees.
Also see: http://www.deeproot.com/blog/blog-entries/soil-volume-minimums-organized-by-stateprovince
and http://www.deeproot.com/blog/blog-entries/the-high-cost-of-urban-monocultures
55
There have been numerous initiatives to increase the use of alternative sources for irrigation in recent
years. Councils have been assisted in the construction of stormwater harvesting and irrigation reuse
schemes through capital grants from the federal and the state government. Without these grants it is
unlikely that many of the projects would have proceeded. This study has also suggested that especially
in the west where contact between water and saline layers in the local soils could render recycled water
potentially less suitable, harvesting from streets may become a useful and practical alternative. The
report’s investigations have revealed that opportunities exist in favourable circumstances to harvest from
53
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benefits in growth areas where encouraging canopy and vegetation cover are especially
important.
While the price of recycled water and associated costs of its deployment are currently
considered barriers to more extensive use of this water for irrigation, the value of
healthy green space is expected to increasingly appreciate and this may lead to greater
use of recycled water for irrigation.
If the new residents of the growth areas are to enjoy reasonable levels of liveability in
their increasingly dry environment, well-planned and efficient irrigation will be an
important factor in supporting increased vegetation and tree canopy cover. The
increased incidence of summer heat and potentially increased mortality may well make
this a social imperative.
10.2.4.1 Irrigation Management Expertise

The management of soil moisture to maintain healthy vegetation, including trees,
requires an understanding of: the water demands of the plant, the soil/water interaction;
local climate; and performance of the irrigation system.
Based on the number of trees in the growth areas that have not reached potential, it
would appear that a greater understanding of both the trees and water management
would contribute to an increased success rate, as long as other key issues such as
sodicity can be addressed.
To achieve high efficiency of water use of irrigated sites, an understanding of irrigation
system performance and site conditions requires special skills (Connellan, 2013). As a
general rule the field of urban water management is becoming more technical and
complex, particularly with regard to alternative water sources, where an understanding
of water chemistry and soil/water interactions are required.
Capacity building for those involved in open space and urban water management and
especially maintenance can facilitate high water use efficiency and the ability to
maintain sustainable green spaces.

street catchments to underground tanks in local parks to ensure water is available for park and street tree
watering especially during drier months.
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11.

STUDY AREA CHARACTERISTICS - PHYSICAL ATTRIBUTES &
CLIMATE

While the study area has numerous characteristics ranging from the social to economic
and physical, it is the latter that forms the focus of this chapter. However, it is
acknowledged that the social attributes of the study area are important and to that end
information regarding population trends, community health and the impacts of
increasing heat are included as Appendix 5.
11.1

GEOMORPHOLOGY

At different moments in geological history, basalt lavas issued from a number of
volcanic vents recognisable today as low rounded hills, across the west of Melbourne
towards Werribee and north towards Seymour. The lavas filled the low lying portions of
the landscape so that only those portions of the underlying geology that today are at the
surface belong to older geological formations. These include the Silurian and Devonian
sedimentary rocks and the smaller outcrop areas of granites (Croker, 1984).
The great majority of the growth areas to the west and north of Melbourne have
developed from the weathering of these basalt lava flows. The lava flowed out
unevenly over a period of at least 4.6 million years (Croker, 1984), so that parts of this
volcanic plain have been exposed to rock weathering for the whole of this period while
other parts of a successively younger age are less weathered. The older weathered
surfaces have deep soils with little rock outcrop and few boulders or stones in the soil
profile. The more recent flows tend to have soils with much outcrop and many basalt
floaters. The most recent flows exist as rises and ridges of rock with very little soil
between them.
In some places more recent flows buried older flows. Lava flows also filled depressions
and blocked existing valleys and stream channels, thereby altering the natural drainage
of the terrain. Therefore the age of soil formations and the character of soils differ
across the basalt plains. In short, a number of quite distinct landscapes occur that
provide very different challenges for land development and for liveability.
11.2

GEOLOGY

By far the greater parts of the growth areas are situated on Quaternary basalt lava
flows. However, within the growth corridors smaller areas of alluvial plains, sedimentary
rocks and granite can be found.
Basalt rocks consist of aluminium silicate minerals of microscopic crystalline structure
and do not, or only minimally, contain quartz. When exposed at the surface the basalt
is affected by slightly acidic water of rainfall and any biosphere organisms that may
colonise the surface. These also deliver weak acids from exudates and from
decomposing dead organic matter. The water, weak acids and exudates attack the
minerals of the basalt that slowly break down to form secondary minerals, while the
most soluble products are carried away to the groundwater, or to local streams with
runoff.
All aluminium silicate minerals in basalt ultimately break down to form clay minerals.
Clay particles are by definition all soil particles with a diameter of less than 0.002 mm.
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The absence in basalt of extremely stable and resistant minerals, such as quartz of
large crystal size, means the resulting soils are lacking a sand fraction, with sand being
all particles with diameters between 0.05 and 2 mm.
The basalts of the growth areas underwent their weathering and the formation of clay
under low rainfall and high evaporation conditions with minimal leaching by percolating
rainwater. The resulting clay minerals belong to the so-called montmorillonite group
and swell and shrink excessively with changes in their moisture content. As well, other
somewhat less soluble weathering products like calcium carbonate (lime), calcium
sulphate (gypsum) or magnesium carbonate have accumulated in the lower portions of
the soil profile. Salts coming in with rainfall, mainly sodium chloride (sea salt), has been
incompletely removed by leaching (or the lack thereof) and renders the subsoils saline
to differing degrees.
Extensive alluvial plains and alluvial fans occur between Toolern Vale and Melton and
between Melton South and Exford. The topography consists of undulating and gently
undulating surfaces covered with deep duplex soils, generally having mottled yellow
brown clay subsoils. The alluvial soils have been mapped (Melbourne and Metropolitan
Board of Works, 1985) as having a basaltic origin and being indistinguishable from the
reddish brown and brown clay profiles elsewhere that are clearly underlain by basalt
bedrock. However, here in these alluvial plains they are generally free of rock and
stones.
Based on their location it is likely that these soils were formed by the deposition of
basaltic clay soil that washed off soils that developed in situ on higher lying areas by the
weathering of the basalt parent rock.
The subsoils share the same unfavourable chemical and physical properties as the soils
more generally on the basalt plains.
Soils that have formed from the weathering of Ordovician and Silurian-Devonian
siltstones, clay stones and sandstones occur in two areas:


north and north-west of Sunbury; and



along an elongated area flanking the basalt plain between Kalkallo and
Beveridge in the west.

The topography consists of undulating to hilly crests and dissected surfaces, local rock
outcrop and generally shallow soils, commonly less than 0.6 m deep. The sedimentary
rocks consist of consolidated sediments like sandstone, siltstone and mudstone that
already possess a wide range of particle sizes. The soils that form by their weathering
will inherit these particle sizes and generally will not be excessively heavy textured.
Gradational and duplex soils with light grey to grey-brown silty loam to silty clay over
yellow mottled medium to heavy clay are typical. It is important to note that these soils
are extremely dispersive and erodible. They are also naturally low in plant nutrients and
likely to be highly sodic in their subsoils.
Small areas where granitic rock is elevated above the surrounding basalt flows occur
west of Somerton and at Oaklands. The topography consists of moderately undulating
and undulating terrain with local rocky hills and granite rock outcrop. Granites are
coarse textured crystalline rocks containing aluminium silicate minerals as well as
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significant proportions of quartz, which is a mineral that cannot weather further.
Therefore the soil on granite will normally have significant levels of sand and coarse silt,
especially in the subsurface and topsoil. The least steep areas within this geology tend
to have duplex grey-yellow sandy clay over yellow red mottled medium clay subsoils.
Somewhat steeper parts tend to have shallow clayey sand profiles over bedrock at 0.6
m. The steepest areas are recognisable by significant rock outcrop and boulders
interspersed with pockets of granitic sand. The soils are also highly erodible.
11.3

TOPOGRAPHY

The northern growth areas are generally comprised of low gradient plains with the
occasional volcanic cones and edge foothills. The plains are broken up by outcrops of
stony rises some having prominent relief. There are numerous incised creeks and
drainage corridors, with undulation occurring throughout this flat landscape. While
longitudinal valley slopes are low, the cross-valley slopes have more elevation due to
the various old volcanic flows. Most of the streams are small and generally have
defined channels. They possess low branching rates with lateral flows connecting
through local perched ephemeral swamps or “cups”.
The western growth areas are characterised by low gradient basalt plains with very
modest relief. Again stony outcrops are noticed but more as local scatters rather than
prominent relief. A few volcanic cones dot the landscape with Mt Cottrell visible from
long distances but others are less prominent. The main streams tend to be incised into
the plains and there are few defined channels laterally. Some large sub catchments
have broad valleys with little or no defined channels. These are generally elevated
except where they grade to discharge to the deeper main channels. Some perched
ephemeral wetlands can be found in the landscape but not as frequently as the northern
areas. This is due to a range of factors including the lower runoff yields, low surface
gradients, erosion resistant soils, and vegetative cover such as well rooted grasslands
(Goudie 2013, Grant 1972).
11.4

SOILS

The typical kind of soil found at any location within the basalt plains, is predominantly
made up of clay. However, within this category there are significant differences of
practical importance.
In the vicinity of the volcanic vents the “palette” of soils in the landscape reflects the
nature of materials that were explosively ejected such as scoria, volcanic bombs and
volcanic ash that landed on the flanks or in nearby downwind areas. These areas have
an undulating to hilly topography.
On the plains, where the natural conditions promoted relatively effective internal
drainage, the weathering of the rock produced reddish brown clay soil profiles. Where
internal drainage was limited the soil profiles tended to become dark grey brown or
black. Black cracking clays often continue to occur where internal drainage is
imperfect. Where groundwater is at the surface, swamps with black or dark grey clay
soils have formed.
The climate across the basalt plains also varies from west to east and north, with the
west having always been much drier and hotter than the east and north. Thus the
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basaltic soils between Broadmeadows and Wallan tend to have deeper and more
organic topsoils than those between Tullamarine and Werribee.
The older soil profiles often have a distinctly lighter textured surface layer (A-horizon)
abruptly overlying a mottled clay subsoil. Such profiles are called texture-contrast or
Duplex soils. These older profiles also have been more affected by salts arriving with
rainwater from the nearby sea, in the case of the more western parts of the study area.
Due to the low rainfall of the western parts of the basalt plains, the lower portions of the
soil profile tend to have accumulated the most soluble materials which are released
from the rock upon weathering. These relatively soluble compounds, such as lime
(calcium carbonate) or sulphate soils (for example gypsum, calcium sulphate) have
lodged in the profile below, at say, 0.5 m, where they precipitated out as solid phase
compounds. Therefore, with depth in the profile, the soils tend to become more saline,
more sodic and have a very high pH.
Clays with high pH and high sodicity are hostile environments for most plants. They
also tend to be highly dispersive, meaning that upon contact with water the clay
particles separate from one another and form a suspension in the water. The water
then becomes extremely muddy and opaque. Runoff with dispersed clay fouls streams
and prevents sunlight from reaching aquatic vegetation. Where the runoff covers
adjacent soil areas, it clogs the natural pores, reduces water infiltration and aeration of
the underlying soil, and forms a crust upon drying that disperses again with the next
rainfall.
High sodicity is frequently accompanied by elevated exchangeable magnesium and a
deficiency of exchangeable calcium rendering the clay soil extremely dispersive and
unstable. It is these subsoils with their elevated pH, salinity, and sodicity that are likely
to be brought to the surface during the development process.56 Further, the application
to these soils of recycled water with relatively high levels of salt and sodium poses a
possible problem for future growth of plants. This is likely to be most severely
experienced on residential house lots where no soil conditioning (i.e., no gypsum
application) has taken place and therefore leaching is unlikely.
In the more northern and eastern parts of the study area, the laboratory data reveals
that the basaltic clay soils from Woodstock, Wollert and Mill Park and those from the
Shire of Whittlesea near Diamond Creek stand out as a group with lower pH, salinities
and lower exchangeable sodium percentages compared with those from the Western
Plains. It is very likely that this is a direct effect of the rainfall gradient. The western
plains are drier and hotter and the soils have undergone much less leaching, causing
liberated salts and salts arriving with rains to remain in the subsoil. Problems can arise
for plant growth if these subsoils are brought to the surface as part of land shaping for
the preparation of new estates prior to land sales.
The percentage of exchangeable magnesium in the western plains basalt subsoils is
also much higher than it is in the northern and eastern areas. This means they will be
extremely prone to dispersion and erosion.

56

The chemical properties of the basalt-derived soils merit a special discussion and this is contained in
Appendix 6.
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In areas designated for vegetation re-establishment it is advisable that representative
soil samples are analysed by laboratories specialised in horticultural soil analyses and
that the soil’s “gypsum requirement” be determined so that remediation can be
supported. For further details about soil remediation with gypsum, see Appendix 7.
11.5

CLIMATE AND NATURAL HYDROLOGY

There are three major zones within the study area. These are the Northern Basaltic
Plains, the Central or inner suburbs and the broad Western Basaltic Plains. While all
reside in the Bureau of Meteorology’s Cool Temperate Zone, they each have slightly
different climatic characteristics. There is a gradient in rainfall from west to east, with
lower rainfall in the west. It is also important to note that the climate across the study
area is highly variable and short term trends may have significant impacts on water
availability.
11.5.1 Northern Basaltic Plains
The Northern Basaltic Plains are characterised by rainfall in the region of 600 – 750
mm/annum and 90th percentile rain being in the region of 880 mm/year, with the higher
rainfalls being around the highlands to the east and north. Average monthly rainfall is
fairly evenly spread across the year except for a low point in February. The late spring
and summer is characterised by a period of convectional storms that can have high
intensities. Rainfall across the year has a winter excess over evaporation during the
period of reduced day length. Pan Evaporation is in the range of 1146 to 1493 mm/year
with peaks in December through to February with a daily peak of evapotranspiration at
about 12mm/day.
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Figure 4 - Typical Rainfall and Evaporation Northern Plains
(Craigieburn /Yan Yean BOM data sourced 23/10/14)

As a result of this climate profile, along with the nature of soils and vegetation, runoff is
generally confined to late autumn through to early spring. However, substantial runoff is
not likely on rural or undeveloped lands, with only a low percentage (in the region of 10-
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15%) of event rainfall being discharged. This is due to the excess of evaporation over
rainfall and losses to infiltration.
Winter winds tend to be an almost even mix of southerly and northerly over the cooler
months of the year (Bureau of Meteorology [BoM] 2014 data). The impact of drying
winds from central Australia occur typically from late spring through to early autumn with
the dominant northerly winds being hot and dry with often high wind speeds prior to
frontal changes. These can quickly dry surface soils and generate characteristic
cracking in the reactive basalt clays.
11.5.2 Western Basaltic Plains
The Western Basaltic Plains are characterised by average rainfall of 430 – 600
mm/annum and 90th percentile rainfall of 681 mm/year, with higher rainfall closer to
Melbourne. Average monthly rainfall is fairly evenly spread across the year, with the
minimums occurring in February and March and historically slightly wetter periods
during September, October and November. Occurrences of substantial dry spells over
the January – February period are noted in the records, along with occasional impacts
of summer convectional storms.
The climate across the year is characterised by an excess of evaporation over rainfall
for most of the year. Pan Evaporation is in the range of 1280 mm/year with peaks in
December through to February with a daily peak of evapotranspiration of up to
14mm/day. As a result of this climate profile, along with the nature of soils and
vegetation cover, runoff is generally confined to the winter through to early spring
periods. However, substantial runoff is not likely on rural or undeveloped lands, with
only a low percentage of event rainfall being discharged (in the region of <10%).
Temperature ranges are from mean maximums in summer of 25.6ºC through to 13.4ºC
in winter. The hot winds of summer are predominantly northerly or north westerly, but
cooling afternoon winds from Port Phillip Bay can also occur in still periods.
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Figure 5 - Typical Rainfall and Evaporation Western Plains
(from BOM data sourced 23/10/14)

11.5.3 Central Basaltic Plains
The Central Basaltic Plains around the older inner suburbs are characterised by broadly
similar climatic conditions with rainfall in the region of 640 – 700mm per annum and
evaporation around 1020mm/year. The 90th percentile rainfall is around 970mm/year.
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Mean rainfall tends to be slightly higher in the late winter and spring months and
corresponds to a classical seasonal winter low in evaporation. Evaporation is in excess
of rainfall for the majority of the period of late spring through to the end of autumn.
Temperatures are normally hottest across summer and early autumn. The mean
maximum temperature has a high in January at 25.9oC and a highest recorded
temperature of 46.4oC (Black Saturday 2009).
The central region is impacted by strong, hot northerly and north-westerly winds in
summer and autumn months, with post-frontal winds mostly being south westerly.
Areas nearer Port Phillip Bay may be subject to onshore winds and sea breezes.
The hydrology of the area is impacted by the relatively high impervious area ratio as a
result of post-European land development. Permeability is generally very low in older,
more densely developed inner suburbs. High coefficients of runoff are coincident with
the high impervious fractions of these areas, with lower infiltration of moisture to soils.
11.5.4 Rainfall, Evaporation & Moisture Shortfall

Figure 6 - Rainfall distribution across the study area – Source: modified after Melbourne
Water 2012

A significant rainfall gradient exists from west to east over the study area. Evaporation
across the study area varies depending on latitude and also local factors such mountain
ranges. The western plains are more exposed and have a high differential in rainfall to
evaporation, with Werribee having average annual rainfall of 542.3 mm/annum and an
average evaporation of 1584.3mm/year, as measured at Laverton. This gives an
annual deficit of 1042mm/year, with all months exceeding rainfall.
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This explains why streams are ephemeral and small in size with few lateral branches.
Around Werribee and down to Lara, there are also areas in the Brisbane Ranges rain
shadow. Melton has slightly lower rainfalls at an average of 486.9mm/year and an
evaporation of 1710mm/year as per Melbourne Airport, whilst Sunbury has slightly
higher average rainfall at 586.9 mm/year and evaporation (at Melbourne Airport) of
1710mm/year (BOM, data supplied 2014). Both sites again show a substantial excess
of evaporation over rainfall across all months of the year.
The Northern Growth corridor has slightly lower evaporation depending on the
measurement station. Long-term evaporation data is not available except at Greenvale
and Yan Yean. However, the rainfall and evaporation at Greenvale is similar in pattern
with an average of 635mm/year rainfall and an evaporation of 1493mm/year, again with
a majority of months where evaporation exceeds rainfall. This would also fairly closely
apply to the Craigieburn and Kalkallo areas. The net evaporative potential across the
year is therefore 875.8mm and, like the west, explains why streams tend to be either
ephemeral or have short seasonal flows.
The situation further north at Wallan seems to be affected by the Great Dividing Range
and evaporation may be less. The only station that is available with enough data is at
Yan Yean where evaporation is 1146.8mm/year with some recent data for the Wallan
(Kilmore Gap) for 2012 showing a comparable figure of 1141.6mm/year (BOM data
sourced 2014). Wallan has an average rainfall of 679mm/year giving an approximate
deficit of 467mm/year of rainfall over evaporation. However, there are three months
(May- July) when rainfall generally exceeds evaporation, a period when stream flows
may be generated.
11.5.5 Climate Trends & Implications
Climate change is a matter of significant relevance to the study area with potentially
serious impacts on liveability. A key early investigation was the Melbourne Water
Climate Change Study, a collaborative project between Melbourne Water and CSIRO
(Howe et al, 2005). It found that the potential for dramatic changes in the climate
characteristics for the Port Phillip region. In particular, despite modelling uncertainties,
the study concluded that climate change projection trends could include:




increased average and summer temperatures with potential average annual
temperature increases projected to range from 0.3 to 1.0 °C in 2020, and 0.6 to 2.5
°C in 2050;
reduced rainfall with models suggesting annual average precipitation
changes of -5 to 0% in 2020, and -13 to +1% in 2050; and
more extreme events with more hot days, more dry days and increased
rainfall intensity during storm events.

The 2005 CSIRO-Melbourne Water study has been mostly confirmed by later research.
The Climate Change in Australia Technical Report of 2007 indicated that the average
number of days per year above 35o C would rise from the current average of nine days
(based on 1971-2000 averages) to 26 days in 2070 under a high emissions scenario
(CSIRO and Bureau of Meteorology, 2007).
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A study by Bond University (Climate Change Resilience of Melbourne, Wales et al.
2012) identified four potential extreme climate change outcomes in metropolitan
Melbourne based on a risk analysis. These include:
 drought and reduced rainfall;
 extreme temperature rise;
 intense rainfall; and
 sea level rise.
The sea level rise impact is perhaps not directly concerning to this study for growth
centres mainly some distance away from the coast, but the other three impacts are of
major concern.
The report also found that there will be less water infiltration from stormwater and less
water for vegetation since “lower rainfall and drought will reduce runoff into Melbourne’s
water catchments” (Wales et al. 2012). The reduction in water availability for vegetation
growth could also reduce the potential for vegetative shading effects to lower
temperatures in the surrounding environment. There are some worrying statistical
predictions of the changing climate for reduced rainfall and drought: “a decline in
number of annual rainy days (>1mm) of 6% by 2030 and 10-19% by 2070, and
reduction in average stream flow of 3-11% by 2020 and 7-35% by 2070” (Wales et al.
2012).
One of the most recent works on climate change for Australia was a collection of
articles edited by Christoff (2014). The book deliberately seeks to answer questions
arising from the potential for 40 C global warming. One essay (Whetton et al. 2014)
outlines climate projections under this warming regime for eight selected sites across
Australia including the Melbourne area. The following table shows the projections for
Melbourne:
Attribute

Change at +40 C Global Warming

Annual temperature change

2.8 to 4.4 C warmer

Annual precipitation change

-35% to 0%

Annual pan evaporation (PE) change

+3% to +22%

Current climate

20.0 C, 610mm, year round

Mid case scenario and analogue

23.6 C, 510mm (Wyalong, NSW)

Hottest, driest scenario and analogue

24.4 C, 420mm (Leeton, NSW)

Least hot, wettest scenario and analogue

22.8 C, 610mm (Cowra, NSW)

Climate projections for Melbourne area under 40 C Global Warming57

The projected rise in the metropolitan temperatures is due to two major factors: more
heatwaves and the Urban Heat Island (UHI) effect. It is anticipated that warming
associated with the UHI effect will continue to intensify by about one degree per
decade, over and above that caused by global warming (Voogt 2002 cited in
Bosomworth et al., 2013).
57

Adapted from Whetton, et al. 2014 in Four Degrees of Global Warming: Australia in a hot world, P.
Christoff (ed.)

Page 71 of 327

LIVEABILITY AND THE VEGETATED URBAN LANDSCAPE

The prediction of significant increases in average annual temperature will have dramatic
effects on the growth areas, creating conditions that encourage more use of air
conditioning, therefore more energy consumption. This increase in temperature,
combined with an increase in annual days of above 35 oC will have an impact on
lifestyle, including less outdoor activity because it is uncomfortably hot.
The UHI effect is increased by two elements: the first is the high concentration of
buildings and other built environment features, such as non-reflective road and paved
surfaces that heat up during the daytime and release heat during the night. Increased
suburban density will contribute to this. The second element is from the heat released
from industrial activity and vehicle use, as well as heat released from domestic air
conditioning.
The study areas will experience an increase in rainfall intensity, especially magnitude
and frequency. These heavier events will occur particularly in the summer and autumn
months. This will have an impact on the existing stormwater and WSUD infrastructure.
The infiltration rate of the soils may also be exceeded and loss of potential groundwater
recharge may be affected.
The combined effect of these three major climate change impacts will have a knock-on
effect for the vegetated landscape. Many of existing and endemic plant communities
will be placed under extreme pressure, if not failure, without careful management and
planning. This will put local government under pressure to maintain open space and
the public realm more intensively to ensure a liveable urban environment. This is likely
to require greater resourcing, including capital.
The 2014 State of the Climate report indicates that the southeast of Australia has
experienced a 15 per cent decline in late autumn and early winter rainfall since 1970.
There has been a 25 per cent reduction in average rainfall across April and May
(CSIRO and Bureau of Meteorology, 2014).
If such trends become increasingly apparent, it will have significant consequences for
liveability in the study area. There will be reduced soil moisture, reduced mean annual
runoff plus drier conditions overall with increased evaporation and increased episodic
flood events.

12.
12.1

STUDY AREA CHARACTERISTICS - WATER
POTABLE WATER

Potable water supply is available to all urban developments through the retail suppliers
for the study area including Yarra Valley Water (YVW), City West Water (CWW), South
East Water (SEW) and Western Water (WW). The majority of the wholesale or bulk
water is sourced from Melbourne Water’s closed catchments. The water quality of this
supply is generally very good. Supply for the Sunbury township derives from Rosslyn
Reservoir, as well as a series of other reservoirs around Mount Macedon. This supply
has been augmented with water from Melbourne Water’s wholesale supplies in recent
drought years. There has been some public disquiet about the quality of water from
Rosslyn Reservoir.
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Melbourne’s overall position to continue to supply adequate potable water from the
catchments was put in the spotlight through the millennium drought when storage levels
reached a low of 25.8% in June 2009. Two years earlier the Victorian Government, in
response to similarly low water levels, had decided to construct the Wonthaggi
Desalination Plant. Since that time and on the back of the strong La Niña period
through the middle of 2010 and into 2011, water storages have returned to reasonable
levels (in excess of 65% for most of that time) and water is yet to be ordered from the
150GL capacity Desalination Plant.
The more recent emphasis on integrated water management has sought to explore and
develop additional alternative and fit-for-purpose sources of water to help supplement,
extend and protect the precious potable water supply.
The price of water will continue to be a significant issue for councils in their
management of the public landscape, even if many are committed to reduction targets.
In particular, the price of recycled water has been raised as a significant impediment to
additional irrigation of open space, where the differential with potable water is
marginal.58
It would appear that a number of councils are wrestling with competing pressures to
reduce potable water use on open space as a sound and sustainable resource
conservation measure, yet also attempting to return the public landscape to a healthy
condition following the Millennium drought and in the interests of providing a cooler
urban environment for the community.
12.2

SEWERAGE AND RECYCLED WATER

All premises in the study area are supplied with reticulated sewerage. Most sewage is
treated at Melbourne Water’s Western Treatment Plant. For those areas around
Sunbury and Melton, treated water discharges from local treatment plants to nearby
waterways. These discharges have significantly reduced in recent times due to reuse
schemes. Similarly, in the northern part of the study area, local treatment plants exist at
Wallan, Craigieburn and Aurora. The latter two plants are interlinked for optimal
enhancement of processing and availability of Class A water. A large user of this water
is the Craigieburn Golf Course. The Craigieburn plant otherwise has an EPA licence for
discharge to Merri Creek. The Wallan Treatment plant has 100% reuse of treated
effluent for land irrigation and is in the process of being augmented with the building of
a Class A treatment plant to enable reticulation back into the residential subdivisions via
a third pipe system.
Water retailers across the study area are generally proposing the supply of Class A
water for all new subdivisions. The intention is that Class A recycled water will be used
for non-potable uses in the household as well as for outside uses. Class A recycled
water is being produced at Werribee Treatment Plant (CWW), Altona Treatment Plant
(CWW), Surbiton Park Recycled Water Plant (WW), Sunbury Treatment Plant (WW),
58

It has been suggested that water retailers could examine the potential to increase charges for
sewerage disposal as a means of retaining their revenue base, thus enabling customers such as councils
to have lower recycled water prices. This would recognise that the matter is primarily a disposal issue
and that the imperative to dispose in an environmentally acceptable manner is becoming increasingly
important with discharge to streams less likely in the future.
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Craigieburn Treatment Plant (YVW), Wallan Treatment Plant (YVW) and Aurora
Treatment Plant (YVW).
There is some variation in the quality of the Class A water depending upon the type of
primary and secondary treatment systems used. None of the local plants in the study
area currently employ Reverse Osmosis (RO) as a treatment mechanism to lower salt
content and in particular the sodium content in recycled water.
This may present problems for irrigation of areas with high clay content soils (and high
sodium content) where leaching is restricted. Remediation may therefore be necessary
with addition of gypsum to the recycled water as a possible solution.
Further discussion of issues associated with irrigation of soils from the western part of
the study area in particular that possess elevated pH, sodicity and salinity is discussed
in Appendix 8.
12.3

RAINWATER

Installation of rainwater tanks has been encouraged under the now 6 Star Standard for
new buildings. All new homes, home renovations, alterations and additions need to
comply with the 6 Star Standard in the National Construction Code. The 6 Star
Standard applies to the thermal performance of a home, renovation or addition and
includes the installation of either a solar hot water system or a rainwater tank for toilet
flushing (see: .http://www.vba.vic.gov.au/consumer-resources/other/6-star-standard# .
Last accessed December 8, 2014).
The adoption of rainfall (roofwater) precinct harvesting and capture schemes similar to
that at Wannon Water’s Russells Creek project in Warrnambool (Wannon Water 2010),
has not attracted wide support from the metropolitan water retailers. This is despite
such an approach offsetting the need to source water from the forested catchments
rather than seeking to exploit a locally derived water source. This lack of support may
in part be due to the need to have separate harvesting systems, collection storages,
water quality treatment and treated water storages that would enable the water to be
injected into the potable water supply system. It may also have something to do with
water retailers having a keener interest in management of wastewater and hence a
primary interest in recycled water instead of stormwater for which they have less direct
interest and responsibility. The interest of water retailers has so far been with proposals
for treatment of stormwater to potable (e.g. the Kalkallo pilot plant), even though
removal of pollutants has significant issues and cost.
To meet some anticipated lift in standards required under the revised Best Practice
Environmental Management (BPEM) standards for urban stormwater, it is possible a
range of rainfall capture and infiltration mechanisms, including on each lot, will need to
be examined. Insufficient capacity exists within public spaces to achieve stormwater
retention levels likely to be required.
12.4

STORMWATER

Changes in runoff volumes arising from urbanisation cause major impacts on stream
ecosystems and overall stream health (see for example Walsh et al. 2005). Many of the
streams of the study area are already disturbed by changes arising from post European
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settlement, but some such as upper Kororoit Creek, Merri Creek, upper Darebin Creek
and Emu Creek warrant protective actions. It is broadly recommended in the literature
that stormwater flows be disconnected from streams by maximising infiltration and
reuse (Walsh et al. 2005, Walsh and Kunapo, 2009).
Despite its identification a decade ago as a means to manage stormwater (see for
example WSUD Engineering Procedures: Stormwater [Melbourne Water, 2005]),
infiltration to soils is often overlooked and under-utilised. However, its positive impacts
on soil moisture to support plant growth and hence liveability have brought it to the
attention of this study.59
Passive stormwater irrigation of parks and street median and nature strips has also
surprisingly not been employed to any significant extent. Inexpensive, small harvesting
systems for irrigation in shoulder periods have also not been employed. These could
assist with irrigation of pocket parks especially, provided sufficient catchment areas are
available to give the yields necessary.
Large carpark areas such as those in shopping centres and train stations generate
large volumes of stormwater runoff. These carparks offer a significant opportunity to
introduce interventions such as porous paving and raingardens to minimise the runoff
generated. Drainage designs can also incorporate passive irrigation of trees that in turn
provide shade and cooling benefits.
The most widely applied stormwater reduction project type has been stormwater
harvesting for playing field irrigation. Federal Government grants especially, have
allowed councils and water corporations to construct a number of large projects. One
recently constructed project is on Laverton Creek, but many others have been built in
Brimbank and elsewhere.
Stormwater capture, treatment and reuse has some significant issues around storage.
The size of storages invariably needs to be large to provide required amounts of water
in drier periods when irrigation demand is at a peak. In addition, open storages have to
be lined and are subject to evaporation. Such schemes can also be costly.
Another option is to capture stormwater and treat it for reuse in the potable system. A
project is being developed by Yarra Valley Water at Kalkallo with treated stormwater to
be initially supplied to an industrial estate. This approach is unlikely to have wide
adoption due to the high cost.
A further option for stormwater is to employ its freshwater properties to assist with
further reduction of salt levels in recycled water. Within the study area an opportunity
exists to employ this approach via use of stormwater from industrial catchments such as
Laverton Creek. Stormwater from this source could be transported via the former
Metropolitan Outfall Sewer (MOS) to the salt reduction plant at WTP to help shandy
water from the plant before supply to new developments.

59

See further Appendix 9, as well as many later parts of this report.
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12.5

OTHER WATER SOURCES

Consumption of groundwater for urban uses across the study area is limited due to the
low availability of high quality and high yield aquifers. The northern plains have
fractured basalts overlying sedimentary material with no defined aquifer systems that
could produce high yields. Any small areas of groundwater generally have high salt
levels. The few bores that have been installed by farmers have been used to
supplement stock watering.
The main groundwater resources available in the study region include the deep
Werribee Aquifer and the shallow Deut Gam Aquifer that underlies the alluvium of the
Werribee Delta (Southern Rural Water 2014). The Cut Paw Paw system is a further low
yield and saline aquifer that lies under the Cheetham Creek and nearby coastal zone.
The salinities of the aquifers make their direct use for irrigation problematic with high
salinities and sodium chloride content (Leonard 2006). A number of aquifer storage and
recovery (ASR) projects are under investigation. These include one by City West Water
as part of the its Werribee precinct treated effluent reuse scheme that seeks to mix
Class A reuse water with treated stormwater using the Werribee Aquifer as a storage
and recovery facility.
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13.
13.1

STUDY AREA CHARACTERISTICS – LANDSCAPE CHARACTER &
VEGETATION
LANDSCAPE CHARACTER

For most of the study area the terrain is relatively flat except for occasional old volcano
cones. Its terrain is derived from its geological history and especially the impact of the
Tertiary and Quaternary period lava flows. These created the plains around the base
Silurian sedimentary geology of the adjoining ranges and hills.
The retention of high value character elements, such as stony knolls, large, old River
Red Gums and incised small streams with rocky bluffs and associated riparian
vegetation, is critical for the local landscape character. The landscape character of the
study area is subtle and can be lost or hidden by urban development.
The Subregional Landscape zones have been broken into the following areas:

Figure 6: Sub-regional Landscape Character Zones

13.1.1 Northern Basaltic Plains
The Wallan urban break and Mt Frazer are the regional gateways between central
Victoria and Melbourne. Water flows down the small ephemeral streams of the upper
Merri Creek catchment across a broad flat valley flanked by sedimentary hills and
plateaus. Stony knolls and rises are scattered across the plain. Prominent red volcanic
cones at Mt. Frazer and Bald Hill provide internal vistas, while the Great Dividing Range
to the north and smaller Silurian ranges to the east enclose the valley.
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Streams coming from the north intersect with fractured basalt and shallow groundwater
south of Donnybrook Road. Ephemeral streams gradually turn permanent around this
point. Some streams are associated with wider floodplain benches, while other streams
start to incise in the southern portion of this area. Broad valleys are common in smaller
catchments due to resistive soils and lower mean annual rainfall (600-700mm)
compared with areas further north and east.
The cracking deeper brown duplex soils and clays support ecological communities such
as Stony Knoll Shrubland, Grey Clay Drainage-line Aggregate, Plains Grassland and
Grassy Eucalypt Woodland. Remnant stands of River Red Gums and Herb-rich Grassy
Woodlands are protected along stream corridors.
13.1.2 Western Basaltic Plains
This area is extensive extending from Footscray and Williamstown out to Sunbury,
Melton and beyond. The Western Basalt Plain is located on extensive volcanic basalt
with low rolling plains emanating from eruption points (e.g. Mt. Atkinson and Mt.
Cottrell). The plain is visually enclosed by distant views of the You Yangs and Brisbane
Ranges to the west and the Great Dividing Range to the north and north-east.
Elevation gradually drops from the foothills of the Great Divide around Melton to the
coastal plains around Werribee, with waterways flowing from the north-west to the
south-east. While internally drained swamps (cups) and a lower number of stream
channels are a common characteristic, larger catchment streams have generated
incised channels (e.g. Werribee River and Laverton, Skeleton and Kororoit Creeks).
These streams all have high connectivity to shallow saline groundwater.
Plain Grasslands once dominated the western plains, supported by the younger
volcanics (quaternary) and more alkaline red cracking clay soils. Woodlands on the
plains are few and scattered (e.g. Eynesbury). Otherwise, more wooded areas usually
occur in riparian areas along incised stream valleys and associated alluvial benches.
Native plant communities have adapted to the low rainfall (approx. 435-600mm per
annum), a high evapotranspiration rate and exposure to hot northerly winds and cold
south-westerly winds. Today, these ecosystems are represented in occasional flora
and fauna reserves where habitats for threatened species such as Golden Sun Moth,
Growling Grass Frog and Spiny Rice Flower persist.
13.1.3 Central Basalt Plains
This area, generally taken to be the plains to the south of the current Metropolitan Ring
Road, is dominated by the basaltic flows from the various eruption points to the north
that ceased at the Yarra River. The basalt flows skirted the Silurian hills through the
area. The terrain is more dissected with more deeply incised streams – Merri and
Darebin Creeks are the two most prominent.
The 1750 Ecological Vegetation Class (EVC) was dominated by Plains Grassy
Woodland but with herb rich woodlands and lowland forest on the Silurian rises.
Riparian scrub exists along the major waterways. Rainfall is 600-700mm.
This area has been progressively urbanised south to north starting from the time of
Melbourne’s settlement by Europeans when the first of Melbourne’s suburbs spread to
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the north at Fitzroy and Collingwood. The post WWII period and the advent of carbased suburbia saw the area mostly settled up to the 1960s.
13.1.4 Werribee Alluvial Delta
The Werribee Alluvial delta is a very flat plain grading to the east with no elevated
features and little topographical variation except for the incised Werribee River. The
alluvial material was derived from eroding red clay soils upstream and flood deposits
over the millennia. The Werribee River has a number of flood distributary systems over
its delta including Lollipop Creek.
Rainfall is low (430 – 500 mm approx.) and is associated with very high
evapotranspiration.
The 1750 EVC shows mainly grasslands with Riparian Scrub along the major incised
streams, with some saline swamps and shallow streams (e.g. Lollipop Creek).
Farming activity post-settlement dramatically altered the area. Werribee started as a
rural settlement on the fringes of Melbourne. It has expanded significantly towards
Hoppers Crossing – a suburb developed from the early 1970s. Distinctive landscape
features include the coastal fringe to Port Phillip Bay and the Werribee River.
13.1.5 Coastal Lowlands
The area was historically covered by inter-dunal swamp systems with rushlands and
coastal scrub. The coastal plain extends from Williamstown along the coast and inland
along each waterway including Skeleton Creek. It has flat terrain with remnant coastal
scrub and saline wetlands and a prominent step to the basaltic plains.
This area has low rainfall (in the region of 500mm/year) and is subject to groundwater
upwell in areas. The area is characterised by poor soil structure with sandy calcareous
material.
Urban development within this area is limited because a good proportion of the coastal
edge is low-lying and not able to be developed.
13.2

VEGETATION COVER - ECOLOGICAL VEGETATION CLASSES (EVCs)

Pre-European settlement, Plains Grassland was the largest vegetation community and
occurred through most of the western growth areas, while Plains Grassy Woodland
covered the majority of the growth areas of the north. Both of these communities are
now severely depleted with some threatened by additional urbanisation in growth areas.
Remnants of Plains Woodland occur in the Melton to Exford area.
13.2.1 Northern Subregion
Prior to European settlement, the vegetation around Kinglake National Park to the
foothills near the township of Whittlesea was dominated by Herb-rich Foothill Forest,
Riparian Forest and Lowland Forest. Major tree species in this area included:
Eucalyptus obliqua (Messmate); E. viminalis (Manna Gum); and E. ovata (Swamp
Gum).
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While there are patches of relatively intact vegetation in localised areas, it has mostly
been impacted by European settlement in some way.
Further south and still in the very north-east of the study area, the vegetation was
dominated by Grassy Dry Forest, Valley Grassy Forest, Heathy Dry Forest, Shrubby
Dry and Shrubby Foothill Forests. Tree species included: Eucalyptus goniocalyx
(Bundy –Long-leafed box); E. macrorhyncha (Red stringybark); E. dives (Broad-leaved
peppermint); E. radiata (Narrow-leaved peppermint); E. tricarpa (Red Ironbark); E.
baxteri (Brown Stringybark); E. polyanthemos (Red Box); E. rubida (Candlebark); and
E. obliqua (Messmate).
Most of the vegetation in these EVCs has been heavily impacted or removed by
European settlement.
A little further west through nearly all of Whittlesea, the southern areas of Mitchell Shire
and the eastern areas of Hume City Council the vegetation is predominantly Plains
Grassy Woodland with smaller areas of Hills Herb-rich Woodland. Dominant tree
species include: Eucalyptus camaldulensis (River Red Gum); E. melliodora (Yellow
Box); and E. microcarpa (Grey Box). This area has been extensively cleared and
grazed post European settlement.
The area between Whittlesea, Wallan and Mickleham contains some areas of Plains
Grassy Wetland. These areas are heavily depleted and compromised. Tree species
include: E. ovata (Swamp Gum); and E. camaldulensis (River Red Gum). In the
western part of this northern subregion and exclusively with the Hume municipality, the
vegetation is Plains Grassland, Riverine Plains Grassy Woodland, Creekline Grassy
Woodland and Riparian Woodland. Dominant tree species include: E. camaldulensis
(River Red Gum); E. melliodora (Yellow Box); E. microcarpa (Grey Box); E. leucoxylon
(Yellow Gum); and Allocasuarina luehmannii (Buloke). This area has also been
extensively cleared and grazed post European settlement.
13.2.2 Western Subregion
The Western subregion begins south-west of Sunbury and extends to Werribee. From
Bacchus Marsh through to its northern edge vegetation has significant variation. This is
due to the escarpment and foothill nature of the land. Some of the more dominant
EVCs are: Box Ironbark Forest; Scoria Cone Woodland; Herb-rich Foothill Forest;
Shrubby Dry and Shrubby Foothill Forest; Heathy Dry Forest; and Grassy Forest.
The larger part of this subregion extends from Bacchus Marsh south to Werribee. It is
dominated by Plains Grassland, Plains Grassy Woodland and Plains Grassland on
heavier soils. The vegetation classes are often treeless (or with very sparse tree cover)
and contain extensive herb species. Isolated patches of Plains Grassy Wetland, Plains
Sedgy Wetland, Floodplain Riparian Woodland and Lignum Swamp are also present.
Dominant tree species include: E. microcarpa (Grey Box); Allocasuarina luehmannii
(Buloke); E. melliodora (Yellow Box); E. leucoxylon (Yellow Gum); E. ovata (Swamp
Gum); and E. camaldulensis (River Red Gum). This area has been extensively cleared
and grazed post European settlement. Development pressures throughout this area
are high with many new residential allotments being planned and constructed.
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Throughout the coastal fringe of Altona, Altona Meadows, Point Cook and Werribee
South there are large sections of Coastal Saltmarsh dominated by medium-sized
shrubs and herbs, but with some small shrubs and herbs. Due to their low-lying
position in the landscape and their classification as Wetlands of International
significance, a number of wetlands and coastal saltmarsh areas are still relatively intact.
13.2.3 Central Subregion
Prior to European settlement the central subregion was completely dominated by Plains
Grassy Woodland with linear sections of Floodplain Riparian Woodland and isolated
patches of Swampy Woodland. Dominant tree species through this area were: E.
melliodora (Yellow Box); E. microcarpa (Grey Box); E. leucoxylon (Yellow Gum);
Allocasuarina luehmannii (Buloke); E. camaldulensis (River Red Gum); and E. ovata
(Swamp Gum).
Throughout the tidal areas of the Yarra River there were Damp Sands Herb-rich
Woodlands, isolated Coastal Saltmarsh and some Grassy Woodlands. This area has
been completely developed and is now heavily urbanised. Isolated, remnant trees
persist in parkland, road reserves and on rare occasions, on private property.
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14.

TODAY’S URBAN LANDSCAPE, URBAN FORM & ITS MANAGEMENT

Today’s landscape is unrecognisably modified compared with pre-European settlement
times.60 Contemporary vegetation cover is the product of numerous disturbance
processes that have taken place since European settlement. In the early years of
European settlement, the plains to the west of Melbourne offered ideal grazing lands for
European settlers and were rapidly and thoroughly stocked with sheep from the mid1830s. The flora and soils were significantly altered within a short period, as they had
not previously been exposed to intensive grazing or trampling by hooved animals. The
first detailed botanical investigation of the western plains flora was by Sutton in 1916.
Its decline even then was apparent when he stated that….”it has been put so thoroughly
to pastoral and agricultural uses that hardly any part now remains in its virgin state.”
(cited in Stuwe, 1986).
Pasture plants and weeds adapted to agricultural disturbance were introduced and
quickly began replacing native plant species. Another round of more intense
disturbance occurred following the Second World War when the use of superphosphate and sown clovers and grasses increased. Soldier settlements also divided
up previously larger lots and intensified agricultural activity, further degrading native
vegetation (Stuwe, 1986).
Original vegetation cover on Melbourne’s fringes is now a collection of small fragments
of indigenous vegetation alongside large tracts of agricultural pastures, cropping and
land in varying condition, some with numerous weed species. The Plains Grassy
Woodland common to the northern growth areas, and perhaps especially the northern
part of the Darebin Creek catchment, still has many old remnant River Red Gums
reminding us of its former character. The understorey though has been almost entirely
replaced with pasture species.
The key waterways across the study area also have some semblance of their original
vegetation communities – be it escarpment shrubland, floodplain woodland or creekline
woodland. The condition of these vegetation communities also varies significantly, with
many highly degraded sections due to pressures over many decades such as grazing
and invasive species.

60

Various authors have written about the changes to the Melbourne landscape since European
settlement. Amongst them is Flannery (2002) who describes the Melbourne found by Batman as a
“paradise”, capable of being characterised as “a sort of temperate Kakadu” with wetlands “the focus of
life” (Flannery, 2002, pp. 8 and 23). He cites the writing of George Gordon McCrae, who, recounting in
1912 observations from his childhood (as an eight year old) in 1841, records the landscape to the
immediate west of Melbourne in the vicinity of what was then known as the Blue Lake. This lake
occurred to the west and north of today’s Southern Cross Station, but was filled by the soil from the
levelling of Batman’s Hill to construct the station and rail yards. McCrae described Blue Lake as:
“intensely blue, nearly oval and full of the clearest salt water; but this by no means deep. Fringed gaily all
round by mesembryanthemum (pig face) in full bloom, it seemed in the broad sunshine as though girdled
about with a belt of magenta fire……while the whole air was heavy with the mingled odours of the golden
myrnong flowers and purple-fringe lilies, or ratafias. Curlews, ibises and blue cranes were there in
numbers… black swans occasionally visited in, as also flocks of wild ducks.” (Flannery, 2002, p. 8 and
originally sourced from ‘Some Recollections of Melbourne in the “Forties”’, Victorian Historical Magazine,
No. 7, 1912).
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The City of Whittlesea’s River Red Gum Protection Policy (section 22.10, Whittlesea
Planning Scheme) has seen many large River Red Gums preserved within
developments. The west has not been as fortunate in having such obvious signs of the
original vegetation and grassland species have not enjoyed the same levels of
protection. While the Biodiversity Conservation Strategy guides which areas of land are
to be set aside for conserving habitat for significant native species, the fragmentation of
these habitats caused by surrounding urban development can still place strain on the
species remaining within them. Without careful management, these conservation areas
can degrade rapidly.
When suburban development began to gather momentum through the 1880s and 1890s
with the expansion of the rail network - often spurred by politicians involved in land
speculation (see Cannon 1972 cited in Gleeson and Beza, 2014) - Melbourne’s north
and west were not initially favoured for urban development due to the high incidence of
basalt rock close to the surface, making earthworks difficult. However, alluvial flats
were favoured for intense agriculture at places such as Werribee and Bacchus Marsh.
In terms of impacts on the landscape, there is little doubt that land development of
previously agricultural or more natural landscapes has a profound visual impact. The
development process for new estates involves removal of ground layer (and most other)
vegetation for site preparation and estate layout. Once completed, new vegetation is
installed, yet the extent of tree cover re-established can be uncertain. Especially in
terrain that has often been an open flat grassy landscape without much tree cover, any
buildings are unsurprisingly, out of character.
Therefore suburban development in its current form with roads, light poles and mass
housing that varies little from place to place in Australia is starkly inconsistent with a
previous, and especially original, landscape form. New internal views of spaces
between buildings within streets and open spaces inevitably replace open more natural
and longer views. In the early years of new suburbs the ubiquitous fabric of urban
infrastructure and project homes dominate. As suburbs establish, private gardens
(where space is available), street trees and parks can soften the setting and add some
local character. Public and commercial buildings can also make a contribution, even if
the architecture is more often highly formulaic and repetitive across new developments.
Hence the presentation of streetscapes, the mix of building types and well vegetated
parklands, plus wetlands and retained waterways represent significant opportunities to
create diversity, interest and a sense of place across the study area.
The inclusion of different vegetation thematics for a range of street sizes and parklands
assists in presenting a local character. Unfortunately, the manner in which
development occurs runs counter to obtaining a consistent treatment of these elements
with the variety of developers, either small or large, having different approaches. The
best outcome is often obtained where there is a single large developer covering a wider
area, enabling the development of a coordinated masterplan that integrates all the local
natural elements and enhances them through a sensitive and accommodating design
process. Examples of developments by Places Victoria and sites developed by larger
developers with a strong interest in estate presentation have enabled local character
and local landscape integrity to be reinforced or created.
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Retention of landscape character is therefore important for providing diversity between
estates and subregions and can make living in an area more attractive. People coming
to live in an area are likely to have a stronger affinity for that location if it has a
distinguishable and recognisable character.
Protecting and reinforcing native vegetation, drainage reserves, creeks and rivers offers
the best chance of preserving a semblance of the natural landscape within the
otherwise profound changes wrought by urbanisation. These new landscapes are
inevitably very different from previous or natural systems they have replaced, yet they
can be developed to provide biodiversity and amenity benefits provided there is
adequate space, good design implementation and sound long term management.
Remnant areas of natural systems can be protected and even restored within the
landscape and new landscapes developed within open space, streets and private
gardens. Strategic State and Federal Government initiatives, such as the upcoming
state-wide Biodiversity Strategy being developed by DELWP, respond to the critical
need to protect remnant vegetation communities and restore high potential sites for
future conservation areas.
High quality design of public and commercial buildings and their settings - influenced by
strong, directive guidelines - are also critical to the way new local urban character is
established.
14.1

OPEN SPACE, WATER-RELATED OPEN SPACE, STREETSCAPES & THEIR
MANAGEMENT

14.1.1 Open Space
Public open space comprises parks, gardens, waterways, street trees, playgrounds and
other areas of open space on public land, such as school grounds, cemeteries, railway
allotments and golf courses (VEAC 2011).
As a result of planning for open space provision, the outer western and northern
suburbs tend to have higher per capita open space than the older inner suburbs.
Through Precinct Structure Plans (PSPs), new growth areas are planned with a 10%
allocation of Net Developable Land for active and passive open space.
Open space within established suburbs was first developed by councils as suburbs
were planned, or subsequently through opportunistic acquisitions. Historically, many
parks and sporting reserves were often not well planned or designed and there are still
some that have not been developed to their fullest potential. This is partly due to the
soils and climate, but is also partly attributable to the generally lower socio economic
status of the study area and more limited rate bases of its municipalities.
As a broad generalisation, about which more detail will be provided later, open space in
growth areas tends to be combination of:


highly developed playing fields with turf cover of an almost elite level; and



passive open space much less well-resourced, with invariably no irrigation and a
modest turf cover. Tree growth can also be variable as in some cases trees
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clearly appear to be struggling, yet in other cases trees appear to be healthy,
albeit at a relatively early stage of maturity.

Figure 7: Open Space in the study area (Modified from VEAC 2012, Wyndham City
Council 2014)

The clear exceptions to the above generalisations are passive parks where centuries
old Red Gums persist. These parks begin to become evident in the City of Hume and
are even more widespread in Whittlesea at estates such as Mernda Villages, Lyndarum
and Laurimar. Here, these trees alone create the park atmosphere.
Across established suburbs, unfortunately almost no parks were observed that had
remnant trees. Here, passive open space suffered many of the same issues – most
were not irrigated and turf cover especially in summer, and particularly during dry spells,
was poor. A surprisingly high number lacked consistent vegetation cover of trees and
perhaps especially shrubs that might enclose the park from its urban surrounds and
generate an experience for users distinctly different from the rest of suburbia.
These issues are by no means new to council open space planners and parks
managers who well recognise these shortcomings, but are constrained by lack of
funding.
14.1.2 Open Space Along Waterway Corridors
Although there are pockets of habitat to be protected for species such as Growling
Grass Frog with Upper Merri Creek and Emu Creek having high natural values in some
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parts, overall, within the growth municipalities of the study area, waterways are often
highly disturbed with limited natural values. The lifting of amenity provision and values
therefore often becomes a key objective.
The management of streams needs to be a combination of actions to protect existing
values while also ensuring opportunities for ongoing rehabilitation effort. This includes
being proactive during the land development process to achieve rehabilitation of stream
segments undergoing urbanisation.
Given the degree of disturbance over the majority of streams and stream corridors, the
ability to attain significant improvements in amenity is dependent largely on funding
availability. Significant gains in amenity improvement are also likely to take time or be
limited in scale. This can be exacerbated where Melbourne Water gives priority to
protection and rehabilitation of higher value waterways in upper catchments, as well as
dealing with its own constrained budgets.
Waterway corridors in established urban areas provide highly valued connective open
space. This is especially so through parts of the study area with poor open space
provision. Despite disturbance and infrastructure intrusion (high voltage powerlines and
freeways), waterway corridors have provided an opportunity for the construction of
many trail systems. Trails initially received funding from the Federal Bicentennial
Program (1985-88) and are now almost entirely under local government management.
Vegetation rehabilitation has been a feature along many waterway corridors for
decades with cooperative programs between councils and community groups and
support from agency grants such as the Melbourne Water’s Corridors of Green
program.
In the north the main streams of the Darebin, Merri and Moonee Ponds Creeks and in
the west Kororoit, Skeleton, Toolern and Arnolds Creeks, along with Werribee River,
tend to be deeply incised into the landscape. The incised nature of the waterways has
resulted in limited development on the banks. Waterway corridors therefore generally
have wide reservations enabling transmission of 100 year Average Recurrence Interval
(ARI) flows, without flooding of properties.
Over the last 25 years, waterway corridors have continued to be protected and
rehabilitated by Melbourne Water through the development process, requiring that the
land adjacent to streams be set aside as municipal and drainage reserves.
Revegetation programs and provision of paths and community facilities have mostly
been undertaken from rate revenue and not from developer contributions - unless the
particular developer wishes to enhance the waterway for estate presentation purposes.
Due to the lack of funds and strong competition for recurrent resources for high value
natural stream systems, the rate of enhancement of waterways in developing areas is
usually slower than the rate of land development.
In some areas, larger local parks abut the waterways adding value to the precinct.
Overall, waterways across the study area, although encumbered by a primary drainage
and floodway function, provide critical passive open space areas and landscape values
that add to liveability.

Page 86 of 327

LIVEABILITY AND THE VEGETATED URBAN LANDSCAPE

14.1.3 Open Space Associated With Wetlands
In 1996 Melbourne Water established a water quality management program and
developer requirements to protect waterways and Port Phillip Bay. From this time,
water quality treatment systems started to be installed across Melbourne. These
included sediment traps and wetland systems initially, but were followed by more near
source and smaller Water Sensitive Urban Design (WSUD) assets from 2001 as part of
a response to the Urban Stormwater Best Practice Environmental Management
Guidelines (Victorian Stormwater Committee 1999).
Across Melbourne Water’s area of responsibility there are now over 350 constructed
wetlands - some installed on the outfalls of drainage systems serving developing areas,
as well as some retrofitted on existing systems. Those observed throughout the study
area (described in Section1, 10.1.5) were generally Melbourne Water assets.
Although there was an initial reluctance by the development industry to embrace the
need for water quality facilities, the increased value to subdivisions from the presence of
ponded water bodies with aquatic vegetation and open woodland surrounds, was
quickly understood.
In dry climate areas north and west of Melbourne, wetlands provide significant zones of
coolness and pleasant surrounds for residents to enjoy. Many councils have sought to
extend the beneficial use of the wetland areas through provision of recreational
infrastructure such as paths and seats and in some cases additional planting. However,
this enhancement to wetland surrounds is perhaps not as extensive as it could
potentially be.
Overall, wetlands and associated drainage assets invariably provide immense liveability
values to neighbourhoods.
14.1.4 Streetscapes
Streets and their landscapes represent a large proportion of the developed land of
urban areas. Most streets are cut into the landscape to enable fall from the adjacent
allotments and also to serve as overland flow paths for storm flows above the 1 in 5
year ARI event. They provide a continuous network across the landscape and are a
primary contributor to urban character. They can also potentially enhance property
values and, as a consequence, rate income for local government.
In the case of new growth areas, street trees are planted in accordance with a council
approved landscape plan and maintained for around two years by the developer before
hand-over to council.
In both new and established areas, local streetscapes form an important part of the
urban environment. However, the current standards for street design (see Growth
Areas Authority 2011) show the limitations placed on the road reserve due to the need
to accommodate services primarily in the nature strip.
However, perhaps an even more critical consideration in many new suburbs is the
narrowing of road pavement areas and the limitations this places upon on-street
parking. Generally local street reservations can be down to 16m. overall, with a
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pavement width of 6-7m and verges of 4.25m on each side. Verges will often have
footpaths on each side of 1.5m in width leaving a nature strip width of 2.75m. The
effect of these narrow road pavements is that cars cannot be parked on the road
pavement as parking on both sides would not permit the passage of cars in either
direction along the middle of the road pavement. Consequently, there is either full or
partial parking of cars on the verge areas. In many instances these verge areas are
themselves paved over in some fashion turning what might otherwise be a nature strip
into a parking bay.
The results for vegetation growth are highly detrimental. Soil compaction causes
stunted and poor tree growth, establishment of nature strip grass is either impossible
(due to replacement with a harder surface for parking), or made extremely difficult due
to traversing cars. The occurrence of trees along the street is also more sporadic due
to the extent of area given over to parking. In addition, more runoff is generated from
these less pervious surfaces. Overall, the potential for street trees to create shade and
amenity is severely compromised. In many of these streets, trees may only occur at
approximately 30 metre or wider intervals, so establishment of a consistent and
continuous canopy to shade the road becomes highly unlikely.
Excessively narrow nature strips also increase the likelihood that tree roots may cause
heaving of footpaths, with an increased incidence of injury claims against councils. One
solution is to plant smaller trees with less extensive root systems, but this can deny
shade being provided from a more extensive canopy. Use of structural soils can also
assist management of tree roots, but has significantly higher costs.
Councils usually plant and manage street trees. Many councils are becoming more
sophisticated with record keeping and maintenance of street trees due partly to the
increasing risk management responsibilities (C. Ryder, pers. comm.). Councils typically
have street tree master plans and existing tree health and maintenance databases to
help them plan and prioritise work on street trees.
Yet the ability of a council to actively target streets with limited tree canopy cover or, on
the other hand, with a high percentage of senescing trees, is largely limited by the skill
of the officers in planning appropriate works, and/or the quality of data they have to
make the decisions. Without a detailed analysis of the urban forest comprising some
form of inventory, targeted street renewals and identification of areas in need of staged
replacement planting is reliant on officer knowledge and less formal systems. This can
impede a council’s ability to carry out effective establishment management where
locations or the extent of planting are not recorded.
The planning and recording of information about trees throughout the municipality is
vital for their management and to be able to respond to the various requests for
information where increasing demands are placed upon the public landscape.
While many councils have adopted an urban forest strategy or street tree strategy, a
more systematic implementation of recommendations and a targeted, coordinated
approach to tree planting across the municipality may still be missing. Current practice
still tends to be dominated by ad-hoc planting to meet resident requests and is
dependent upon availability of nursery stock. Coordinated effort to renew targeted
streets may be employed in some municipalities, but this is likely to represent a small
portion of overall tree planting.
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The following three key considerations are vitally important factors in achieving a full
canopy for the urban forest across growth and established areas:


species;



planting density; and



stock selection

The largest tree for the site and its constraints should always be the primary
consideration. Achievement of a desired canopy will never result from opting for
smaller species such as Lagerstroemia indica (Crepe Myrtle) when a larger tree could
have been used in the available space.
Across Melbourne and its subregions there is now a lengthy history of tree planting and
it is well known what species will perform well and where. In established suburbs, it is
site constraints of the streetscape, rather than species selection, that is a limiting factor.
With increasing pressures at and below ground level, as well as the presence of
overhead powerlines and vehicle clearances, the shape of a tree canopy can be
completely modified and contrived due to these constraints.
After species selection, tree planting and establishment remains critical. Central to
establishment is the funding model. Councils are often willing to provide money to plant
trees, yet less willing to pay for establishment. The issue appears to be failure to
sufficiently capitalise establishment. Trees require five years for irrigation, mulch,
staking, weeding, formative pruning and removal of stakes. In addition, trees less than
five years old are often remain sensitive to drought and other environmental factors and
are also still susceptible to vandalism. After approximately five years, the trees are
usually large enough to withstand environmental extremes and some degree of
vandalism. The programming and budgeting for tree planting should therefore be
revised to capitalise a five year establishment period.
14.1.5 Land Along Major Road Corridors
The majority of main collector roads and arterial roads and freeways are owned and
managed by Vic Roads. Councils generally manage road systems up to the local
collector status with these having fairly confined footprint areas with little room for large
areas of vegetation. For freeways, road safety design requirements include a 9m
clearance from the edge of pavement to any tree or obstacle. This means that there
are significant grassed verges on these major assets.
Notwithstanding this, major roads generally have very wide reservations to allow for
potential future expansion, outside the immediate transport needs. In rural areas these
verges are generally left unenhanced, but for the more recent projects in urban areas,
such as the Craigieburn Bypass, the reservation included paths and significant
revegetation. That particular project also included significant investment in water
sensitive road design.
Inner suburbs especially in the west have long had significant air pollution issues from
major roads and heavy vehicle traffic. This has the potential to impact the health of
residents. The need to reduce the impacts of pollution (i.e. PM2.5 microns) is a key
step in reducing potential health problems. One means to achieve this is to include
wide abutting tree reservations using leaf system interception for the airborne
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particulates generated from vehicle exhausts (Californian Environment Protection
Agency 2012).
14.2

CURRENT TREE CANOPY COVER & HUMAN THERMAL COMFORT

With increasing urbanisation, public open space areas are increasingly expected to
provide environmental and social benefits.
A recent study Benchmarking Australia’s Urban Tree Canopy (Jacobs et al., 2014)
found that 19 municipalities in the Melbourne metropolitan area were shown to have
tree cover of less than 20%, of which seven have a tree cover less than 10%.61
To the west of Melbourne particularly, the canopy coverage is generally very low. For
example, Melton and Hume have less than 10% tree cover and have grass and bare
ground cover of over 77% (Jacobs et al., 2014). This indicates that there are large
areas of heat absorbing ground with the ability to release this thermal energy at night,
increasing the Urban Heat Island (UHI) effect. This also creates areas of higher
temperature increasing the urban heat, thus increasing the Human Thermal Comfort
(HTC) to an uncomfortable level for outdoor human activity. The two most important
environmental factors in determining Human Thermal Comfort (HTC) in urban areas are
exposure to mean radiant temperatures and ventilation. Therefore providing shaded
areas with adequate airflow is important in maintaining thermal comfort (Loughnan,
Coutts, Tapper, Beringer, 2012).
The above data (Jacobs et al., 2014) identifies opportunities for increased tree planting
and irrigation in these large areas of grass and bare ground cover (cleared road sides,
industrial estates, lawns, pastures, and sites cleared for development and sporting
grounds). This has the potential to increase the amount of shade thereby lowering the
temperature considerably and increasing evapotranspiration.
Due to significant components of the urban landscape being industrial and commercial
land, engaging the private sector to become an integral player in lowering overall
temperatures and UHI effect, will have widespread environmental and economic
benefits.
14.3

IRRIGATION AND PROTECTION OF LOCAL LANDSCAPE CHARACTER

The use of irrigation to create green, lush spaces could potentially threaten the local
landscape character through the creation of a form that distinctly contrasts, and is even
at odds with, the local natural landscape.
The selection of species, trees in particular, in the irrigated areas, is a critical issue.
The introduction of non-indigenous species that would potentially dominate the local
area because irrigation provides more favourable soil moisture conditions compared to
rainfall only sites, could change the visual character and amenity of the local landscape.

61

For further details of tree canopy cover for municipalities in the study area see Appendix 10 for pie
charts.
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However, if spaces are designed to be sympathetic to local features, then irrigation can
become a vehicle for enhancement. In fact, irrigation has the potential to enhance local
character through the provision of water to maintain planted local vegetation that could
otherwise be stressed and/or threatened, by a lack of soil moisture. Similarly, natural
vegetation in park settings could also be supported by irrigation in exceptionally dry
seasons in order to maintain the performance of the park for public use and enjoyment.
Irrigation may be a threat in areas where recycled water is used for irrigation should that
water have properties harmful to plant growth such as high sodium levels, or in addition,
be applied to soils that are highly sodic or saline. There is also a risk to the local
environment if the irrigated site is not managed well and the application of chemicals
and fertilizers drain to local waterways or to groundwater.
The majority of currently irrigated sites are levelled surfaces developed as playing
fields, with intensive use at various times. These sites usually undergo extensive
preparation with installation of a sandy substrate and drainage to facilitate turf growth.
It is important that the spaces used for general passive recreation, including walking
and picnicking, are constructed so that they retain as far as possible, the natural
landform of the local area.
High usage rates of irrigated spaces by people and vehicles can create stresses for the
adjoining natural landscapes. Designing for transition or protection zones, between
irrigated and natural landscapes will reduce the risk to the natural landscape.
Interaction with the natural environment can be enhanced through irrigation. In addition
to maintaining natural vegetation in a healthy condition, the spaces for people to visit
and use can be maintained in an attractive, usable and safe condition through the
employment of irrigation. Any potential threat to landscape character can be minimised
through sympathetic and well-informed design and planning, along with the adoption of
best practice water management for irrigated spaces.
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SECTION 2.
1.

GROWTH AREAS

EXPLANATION OF TERMS: DENSITY, YIELD, LOT AREA

Throughout the growth areas yields for detached housing have been mandated at not
less than 15 lots per hectare of net developable area (NDA)62. Medium density such as
townhouses is set at between 17 – 30 dwellings per net developable hectare. For high
density development such as apartments, the standard is 40 dwellings per net
developable hectare. In many other countries densities are considerably higher and it is
appropriate that Melbourne should strive to increase the overall density of residential
development, while also improving the liveability of new suburbs.
Each PSP will vary in the land-take required to satisfy the above, but whatever the NDA
is, it has to not only accommodate the housing but the roads to service the subdivision
and the public open space, with most subdivision services being accommodated within
the road reserves and easements. In growth areas the approximate average residential
detached housing allotment is currently about 400m 2.
The encumbered land is effectively the balance of land not part of the NDA
(approximately 33%) and includes waterways and water treatment processes such as
gross pollutant traps, wetlands and retarding basins. These lands can often effectively
become passive open space areas, such that the passive open space land (3-4% of
NDA) can be extended. Such an approach is viewed positively by the development
industry as additional passive open space can enhance estate liveability and potentially
help cool neighbouring homes. This can, in turn, add significant value to land sales.

2.

THE PLANNING CONTEXT - PRECINCT STRUCTURE PLANS (PSPs)

The purpose of this section is to explore the purpose of PSPs and review a number of
specific plans for the growth areas such that a greater understanding is reached of their
ability to provide for, and achieve, sound liveability outcomes for the vegetated urban
environment.
The Planning and Environment Act 1987 (Vic) sets the legal framework for the planning
system in Victoria.
The Victoria Planning Provisions (VPP) contains a comprehensive set of planning
provisions for Victoria. The planning authority (usually the local council) must provide
the local planning policy content, including a Municipal Strategic Statement, and select
the appropriate zones and overlays from the VPP, for inclusion in their planning
scheme. The VPP also has references to a number of incorporated documents. Some

62

NDA only averages about 67% of the gross area of the land parcel. The NDA is arrived at by deducting
the total area of land required for larger infrastructure items such as arterial roads, railway lines, stations
including parking, marshalling yards, bridges and their approaches, high voltage power lines, trunk gas
mains and gateways, drainage reserves, wetlands and retarding basins, telecommunication land
requirements and public open space which is calculated on the basis of 10% (passive 3-4% and active 67%) of the NDA - not the gross area.
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parts of the VPP, such as state policies, are included in every planning scheme. 63
Appendix 13 contains further details.
2.1

PSPs - PURPOSE, FUNCTIONS & EFFECTS

PSPs are a vehicle through which the Metropolitan Planning Authority (MPA) can
implement the initiatives and vision of the Victorian Government’s metropolitan planning
strategy, Plan Melbourne (Victorian Government 2014b).
PSPs are intended to guide the comprehensive design of new communities of up to
30,000 people, knowing that these communities will develop over several years. PSPs
are prepared in accordance with Victorian government guidelines maintained by the
MPA. The PSPs implement the broader Growth Corridor Plans that define Melbourne’s
urban growth areas.
PSPs are the result of numerous background studies which investigate the range of
options for the most effective planning outcomes for each precinct. These background
documents include Existing Features Analysis; Hydrological and Geotechnical Studies;
and Drainage Strategies. The final PSP describes the optimal solutions for planning and
servicing the precinct based on consideration of the background documents.
The Minister for Planning finalises the approval of PSPs, whereby they become
incorporated as a schedule to local planning schemes. PSPs therefore have statutory
force and set out: requirements which must be adhered to in the development of the
land; and conditions which must be included in permits issued within the precinct.
The functions of PSPs are to:


lay out roads, housing and employment areas, shopping centres, schools, parks,
transport hubs and connections, infrastructure provision and priorities and solve
issues of biodiversity, cultural heritage and development contribution payments
(DCPs);



provide a blueprint for development and investment over many years;



give recognition to issues such as climate change, reduction of carbon
emissions, rising costs and rising travel-to-work distance and costs;



provide a balance between complex policy requirements and affordable
development and in so doing unlock land and create supply; and



facilitate a planned outcome for the growth areas of Melbourne to develop in an
orderly manner towards a future population of approximately 7.7 million by 2051.

The effects of PSPs are:
 to facilitate a fully integrated land use and transport plan for Melbourne;

63

DTPLI, 2014, About planning in Victoria. http://www.dtpli.vic.gov.au/planning/about-planning/a-guide-tothe-planning-system accessed February 2015.
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 to ensure that economic needs and productivity are central to planning strategy
and decisions;
 to provide good access to employment zones and maximise the use of existing
and future infrastructure;
 provision of a permanent urban growth boundary and to support simultaneous
growth in regional cities;
 to facilitate reform of the planning system to be the most efficient in Australia; and
 to have MPA’s implementation of PSPs create a pipeline of private and public
investment.
2.2

PSP GUIDELINES (Revised 2013)

The MPA provides PSP Guidelines in order to assist the preparation of PSPs and
ensure that each PSP investigates and addresses key planning issues for development
of urban growth areas. The Guidelines are published on the MPA web site.64
The Guidelines provide land use and design outcomes to be achieved. They guide the
planning and design of: residential neighbourhoods; employment locations; transport
networks; open space and conservation areas; and town centres and community
facilities. The Guidelines provide the design brief for the development of new urban
areas with design elements translated into individual PSPs at which point local
characteristics are taken into account. The current guidelines were published in 2013
and PSPs prepared before that time would have responded to different criteria.
The following is an overview of the key elements of a PSP under the current Guidelines:


Image and character - there is a focus on integrating natural characteristics and
heritage into the PSP design, creating a local identity and sense of
place/liveability, and providing a higher density and land use mix at the centre
with transitions away from the centre.



Housing – an average of at least 15 dwellings per Net Developable Hectare
should be planned for, with a mix of housing densities, types and styles.



Employment and town centres – the goal is to achieve diverse, local
employment and town centres with access to public transport, opportunities for
home based businesses, and provision of open space and community facilities.



Community facilities – there should be access to community facilities within
town centres, with open space on the periphery.



Open space and natural systems – a hierarchy of parks is to be planned with
active and passive open space, with creation of trail links and vegetation
corridors. Areas to be set aside for conservation of native species of state and
national significance are directed by the Biodiversity Conservation Strategy
(BCS). Approximately 10% of net developable area is to become public open

64

http://www.mpa.vic.gov.au/planning-activities/greenfields-planning/precinct-structure-planningguidelines.
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space, of which 6% is active open space, and 4% passive open space, and 2%
of net developable area as passive open space in major employment areas.
Encumbered land is to be co-located/shared with open space and be multipurpose, and combined with management of urban run-off.


Integrated water cycle management – water sensitive urban design is to be
used for waterway protection, with provision for flood capacity and conveyance
and ability for stormwater harvesting to be provided for use within the
development. Plans should incorporate existing and natural systems in the
design (note: The Best Practice Environmental Management objectives for
stormwater quality are referenced in clause 56.07-4 of the Victoria Planning
Provisions).



Transport and movement – a system of arterial and local roads is to be
provided, with footpaths on both sides of the street, along with provision of
transport alternatives such as a network of cycling and walking paths.



Utilities and energy – the provision of services is required to the lot boundary.

The early stage of the PSP includes preparation of background reports, including three
reports that are likely to be relevant to integrating liveability objectives into a PSP:


hydrology (existing drainage and groundwater conditions including salinity and
flood risk areas, riparian buffers and existing and proposed drainage channels);



land capability and geomorphology (topography and land stability); and



landscape and visual setting (features, quality, character, views and vistas).

The MPA now expects that in the early planning stage, an integrated water cycle
assessment will also be prepared to investigate potential options to better manage the
water cycle and achieve increased re-use especially of stormwater (but also of recycled
water), and the land required to achieve this.
The final PSP is required to have an accompanying Precinct Infrastructure Plan that
sets out how infrastructure and services will be delivered.
As with all planning in Victoria, conflicts between competing objectives are to be
resolved in ways that favour net community benefit and sustainable development.
Once a PSP is in place, the next stage of development is the subdivision plan covering
part of the PSP area. Each subdivision plan typically provides housing for around 5,000
people. The development enabled by subdivision must comply with the PSP.
2.3

PSP PRACTICE NOTES

More detailed guidance has been published for the following topics:


Biodiversity



Engagement



Heritage
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Our Roads: Connecting People



Integrated Water Management



Guide to Social Planning

2.4

PSP GUIDELINES AND PRACTICE NOTES: POSSIBLE IMPROVEMENTS

A number of areas for improvement have been identified with the Guidelines and
Practice Notes:


Soils – a land capability report may not necessarily consider in sufficient detail:
the particular properties of local soils and their capacity to provide adequate
percolation; soil moisture deficiencies and how to address; soil conditioning and
the ability of soils to support vegetation growth; and key limiting factors such as
low permeability, salinity, sodicity and pH (especially pertinent to western growth
areas).



Retention of natural hydrological characteristics – while the hydrology report
may investigate loss of groundwater recharge capacity as a result of
urbanisation, this is not specified as a requirement. Historically, groundwater
flows have been critical to how some streams in the study area perform. In
addition, key species such as Growling Grass Frog are dependent upon saline
groundwater intrusion areas to complete their breeding cycle with shallow saline
groundwater protecting them from predating bacteria. There may be numerous
other ecosystem services provided by groundwater that are not yet known.



Micro-climate – there is no specific requirement for consideration of
microclimate and heat mitigation. Nor are there clear mechanisms in the PSP
development process to ensure that urban heat issues are specifically
addressed.65



Canopy street tree planting in streets for shade and cooling – while the
landscape and visual settings report may address this to some extent, provision
of conditions that will optimise healthy and sustainable tree growth is not
paramount in road reserve design. No specific design guidance and
performance specification is provided for avenue planting species for major
roads.

Other gaps of planning in relation to growth areas, especially around reduction of
stormwater volumes transported to streams, is awaiting a revision of the Best Practice
Guidelines and therefore cannot be attributed to the PSP Guidelines or Practice Notes.

65

It is noted that the PSP Guidelines recommend that PSP design should be responsive to Climate
Change issues including increased temperatures(e.g. Vol. 1 Objective 6 and Vol. 2 Elements 3 and 5),
however these statements only indirectly refer to urban heat related issues in PSP design.
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2.5

REVIEW OF SELECTED PSPs

The selected PSPs (see below), represent two newer PSPs prepared under the current
guidelines and two older PSPs.
PSP Area

Riverdale 2013

In Planning

PSP
Complete &
with
Planning
Permit

Development
Underway



Craigieburn R2 – upper Aitken
Creek 2013 includes Aston
Estate



Black Forest Road South 2010





Melton North 2010





Some key points found by the review work and common to most of the PSPs were:


Small lots have a low capability to establish on-site soil moisture maintenance
through infiltration due to lack of permeability. Small lots have been shown to
have little or no capacity for tree establishment given likely building footprints.



Nature strip widths are, in the case of standard cross-sections, unlikely to permit
the largest tree to be grown to provide canopy cover.



Issues associated with rainfall, soils and salinity are likely to limit the
achievement of PSP liveability objectives including possible provision of mature
canopy trees and natural landscape design to complement ecological areas.



A positive aspect is that waterways and water bodies will be addressed by
development. In addition, road frontages and active frontages are encouraged
around open space. Buildings are not to back onto open space or present blank
walls. Fencing if required should be low scale. These are positive steps for the
interface between private development and open space.



Recycled water is often to be supplied, although there appears be little or no
recognition that this may exacerbate sodicity and salinity issues in the west.



While landscaping and water sensitive urban design are both required in town
centres, opportunities for micro-climate mitigation are not made explicit.

Further details of the reviews can be found at Appendix 14.
Conclusions from the review of the selected PSPs are as follows:


Individual PSPs generally contain some admirable liveability objectives, but the
breadth of liveability elements is not always recognised and addressed in the
PSP implementation plans, nor well-articulated.



Notably absent are strategies to deal with increased volumes of stormwater runoff as well as changes to the hydrological regimes and soil moisture conditions
that will occur when large expanses of impervious surfaces are constructed, thus
limiting natural infiltration and long term soil moisture levels.
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Illustrated implementation plans demonstrate spatial implementation only, that is,
they do not address the underlying conditions needed to bring the plans to
fruition. This is especially true where soils, hydrology and even space are
limiting factors.



The PSP process does not appear to test whether the liveability elements can be
delivered under a BAU scenario, or whether different implementation approaches
are needed in some circumstances and what these should be.



Overall, the lack of testing of PSP liveability concepts in situ means that the onground implementation experience is the point at which problems become
clearer and solutions need to be found - if they exist at a reasonable cost and are
acceptable to the council and the developer.



There is much repetition and similarity amongst the PSPs. There are
opportunities for a more tailored approach to PSP preparation based on the initial
assessments of: land capability; hydrology; climate; and landscape.
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3.

BACKGROUND: URBANISATION IN MELBOURNE – HISTORY &
CURRENT FORM

“As Australia became a nation of city dwellers, it also became a nation of
suburbanites. The physical characteristic of the Australian suburb was
typically a detached house standing on its own lot with a yard to front and
rear. The footprint of the house took up a third or less of the lot. This
facilitated the provision of large backyards of 150 m2 to 400 m2 that could
usually accommodate gardens, large trees and sheds. Such backyards could
accommodate a wide range of human activities. In addition to gardening to
raise plants for decorative purposes, they could be used for growing fruit and
vegetables and keeping pets. They could accommodate swimming pools and
barbeque areas. They provided space for sitting out in the warm climate, for
parties, for family gatherings and allowed children - especially very young
children – to play freely but safely with a minimum of supervision. However,
the function of the backyard was not confined to the activities within it. It also
provided a pleasant outlook from within the house, especially for the principal
living rooms. It was integral, therefore, to the design of the dwelling as a
whole.” (Hall, 2010 p. 147.)

3.1

HISTORY

Some authors trace the Australian suburban form back to Governor Arthur Phillip and
his drawing up of the first town plan for Sydney in 1789. In the plan he required that the
streets:
“be laid out in such a manner as to afford free circulation of air, and when the houses
are built….the land will be granted with a clause that will ever prevent more than one
house being built on the allotment, which will be sixty feet in the front and one hundred
and fifty feet in depth. (cited in Hall, 2010).
A year after John Batman landed on the Yarra River to found a village, John Claudius
Louden, a Scottish-born landscape architect published The Suburban Gardener and
Villa Companion. According to Davison this “became the bible for thousands of wouldbe suburbanites seeking refuge from the stench, squalor and disease of Great Britain's
industrial cities.” (Davison, 2008).
These sentiments were critical to how Melbourne’s new migrants perceived their city.
There was to be an emphasis on the spread of homes and gardens rather than a dense
network of terraces that had characterised the European industrial city (Hall 2010).
Thus, as early as the 1840s the more wealthy merchants and professionals were
forming suburban estates within a carriage ride of the city. These were located at St.
Kilda and Brighton and along the Yarra River at Hawthorn and Heidelberg in what were
aristocratic suburbs with houses often in a steep-pitched Gothic style favoured by the
likes of Louden.D They were set on large allotments with cottage gardens, long winding
drives and views of the countryside (ibid). The working class suburbs of Collingwood
and Richmond were a distinct contrast, with some describing them as shantytowns
rather than suburbs.

Page 99 of 327

LIVEABILITY AND THE VEGETATED URBAN LANDSCAPE

The gold rush of the 1850s coincided with the arrival of new transport technologies in
the form of railways. These were mostly privately owned to begin with, but after
government acquisition of a number of these railways, the 1880s brought a significant
expansion in the network to the point where it was often built in advance of suburbia
(ibid).E By 1890, the climax of Melbourne’s land boom, the city was one of the most
suburbanised in the world. Tenements and apartments were rare, as detached housing
become the norm. Electrification of train and tram services from 1918 provided a new
boost to suburbia. The suburbs that grew fastest were those that had the highest rate
of increase in public transport use such as Essendon, Coburg, Glen Iris and Malvern.
However, the Depression, Second World War and post-war austerity all slowed
suburban growth (ibid). Before the next round of suburban growth began though,
Melbourne experienced a significant lift in construction of flats and tenements,
especially in suburbs such as South Yarra, Prahran and St. Kilda.
However, a combination of the lifting of post-war austerity (especially petrol rationing)
and the introduction of affordable cars such as the locally made Holden, caused a
resurgence of suburban development.F The private motor car became the single most
powerful transforming agent of Melbourne’s suburbia through the 1950 and 1960s to the
extent that by 1974 more than 60% of Melbournians drove their car to work – up from
15% in 1945.
According to Davison (2008): “The motor car also changed the shape of the suburbs, as
residents sought shelter from traffic in courts and cul-de-sacs, and the rectilinear grid
gave way to meandering drives, without dividing fences or footpaths. The garage, once
a fugitive structure at the rear, gradually drew alongside and merged with the house
itself, later sometimes even taking pride of place in front. A new form of architecture,
the drive-in, appeared in the form of motels, cinemas, banks and the ubiquitous regional
shopping centre or mall, of which Myer's Chadstone (1960) was the prototype.” (ibid)
This was the era of the 'double-fronted brick veneer' which had succeeded the
California bungalow and the Federation cottage before.
The usually considerable private open space on lots also went through various changes
in line with shifts in infrastructure provision and changing lifestyles. The typical
backyard of the 1930 was more of a working backyard. Seddon (1997) describes it as
containing “a woodheap, a crude incinerator, a dunny against the back shed (with the
dunny pan collected from the back lane), a wash house with a copper, a clothes line,
water tank and obligatory lemon tree….Some people had vegetable gardens and a
compost heap to match.” (cited in Hall, 2010). By the 1940s there were the first signs of
change to a more domestic yard. The clothes line was replaced by the Hills hoist from
1945, the wash house moved inside and the water tank disappeared. The growing of
vegetables also began to wane as incomes increased and living conditions improved.
The late twentieth century garden and backyard, according to Hall (2010), has shifted
the notion of the backyard yet again. It increasingly came to be described as an
outdoor living area, rather than a backyard, with a focus on recreation, adult-dominated
family use and for display to one’s peers (Hall, 2010).
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3.2

CURRENT URBAN FORM

Today’s residential estates are typically delivered by a private developer who
subdivides a large lot into a series of smaller lots with provision of services, roads and
public open space within regulated standards. It is questionable whether this process
can be described as urban design because of the regulated nature of the process of
subdivision. The freedom of individuals to develop their own sites within the constraints
of building codes generally determines the character and qualities of the suburb without
much conscious consideration of design at any level.
PSPs recently developed by MPA have an average density of 15 residences per
hectare and this has been a standard minimum density for housing over the last
decade. Fully detached houses on a range of lot sizes remains the dominant housing
form within growth areas as indicated in the graph from Plan Melbourne below.

Figure 8: Types of Housing Built Across Melbourne 2004-12, Source: Plan Melbourne, p.
64.

Recent developments have seen a proportion of lots delivered below 300m2, often in
quite tight street reservations. The house of choice on these lots seems to be large
single storey project homes with minimal setbacks from all boundaries.
PSPs provide for some greater density, 25 dwellings per ha (called medium density),
and 35 dwellings per ha (called high density) around Major and Local Town Centres. It
is suggested that a greater proportion of land is allocated to well-designed higher
density and mixed use buildings to reduce the incidence of very small residential lots.
This is because detached housing, even on small lots, is very consumptive of
residential land which ultimately is counter-productive to the efficient growth of
Melbourne and the continual improvement of the City’s liveability. However, the problem
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of marketability of high density or mixed use development styles in growth areas is
recognised and will be difficult to shift.
One of the participating councils noted that as the MPA does not including staging
plans, and are reluctant to include density plans in PSPs, can result in the market
determining where increased densities will be located - often away from services.
Developers have also been known to lobby for areas close to town centres to be
reverted to conventional density living to achieve short term outcomes, rather than
considering long term density objectives.
Whilst MPA and Councils do not and should not dictate staging of development, the
development industry is very savvy in this respect. It understands that town centres
cannot survive without custom and, as such, town centre development is dependent on
population growth and services, including transport, schooling, health, employment
opportunities and so on. Some good examples of town centres can be found in the
western growth areas at Caroline Springs, Point Cook and Wyndham Vale. The
Regional Rail Link is now completed and providing connection through various existing
town centres (Wyndham Vale and Tarneit). The Regional Rail Link will also connect to
future town centres, although many of the stations will not be built until town centres
and PSP areas have developed sufficiently.
There is significant awareness within the development industry that residential densities
must be increased. The development industry is also aware that in early stages of
development, higher densities of great than 40 dwellings per net developable hectare
will not be saleable. It is common to support detached housing and lot sales
interspersed with medium density development, thereby enabling densities of 17-30
dwellings per net developable hectare, mostly in built form such as townhouses. This
strategy provides early sales, especially in locations near the future town centres,
employment areas, parks and transport.
3.2.1

The Market Place for Growth Area Housing

The peak land sales and prices for land in the Melbourne growth areas occurred in late
2010/early 2011 and since there has been a decline in both. Table 3 compares the
current growth forecasts per annum, affordability and median land price per lot for the
Shire of Melton, City of Wyndham, City of Hume, Shire of Mitchell and City of
Whittlesea.
The three principal indicators of priority for purchasing land across all of Melbourne’s
growth areas in 2013 were location (28%), affordability (17%) and natural resources
(13%). The next two indicators were size of allotment and proximity to schools, shops,
retail districts, public transport, relatives and community facilities.66 Proximity to
workplace was not considered a major influence in site selection with only 17% viewing
it as very important. This is not entirely surprising as car ownership is higher than the
established suburbs and until more local employment and/or public transport, rail in
particular, is established in the growth areas, then the car will continue to provide the
principal means for journeys to work. One survey reported that the car was used as the
only form of transport to work by an average of 83% of the primary income earners
66

Oliver Hume Research 2013
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across a sample of new estate purchasers in four Melbourne growth area councils. It
was also reported that 68% of these households had two cars and 11% three cars.67
Further data from a 2013 survey can be found in Appendix 12.
Table 3: Growth forecasts for Melton, Wyndham, Hume, Mitchell and Whittlesea.68
Melton

Wyndham

Hume

Mitchell

Whittlesea

Median Land Price/ Lot
from 2013

$162,750

$224,250

$214,500

$154,500

$190,000

Growth Forecast

2,080
dwellings/
year

3,460
dwellings/
year

285
dwellings/
year

880
dwellings/
year

2,690
dwellings/
year

Percent population
growth (12 months to
June 2012)

4.7% p.a.

7.5% p.a.

2.1% p.a.

3.2% p.a.

5.4% p.a.

Approximate growth
persons/week

100

240

71

22

165

67
68

Shin and Inbakaran 2010 based on Oliver Hume survey data
Oliver Hume Research 2013
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4.

BACKGROUND: A DEVELOPMENT PERSPECTIVE

4.1

THE CONTEMPORARY IMPORTANCE OF THE DEVELOPMENT SECTOR IN
MELBOURNE

Both the building and development sectors of the land and housing industry are the
principal players in the ultimate delivery of residential land allotments and housing
accommodation for the growth areas. They play a major role in the prosperity of
Victoria by their contribution to employment and taxes to the State Government by
virtue of payroll taxes, GST (albeit indirectly via the Federal Government) and Stamp
Duty on purchase of land or house and land if purchased together under one contract.
Consequently, it is imperative that the industries and their respective suppliers of
professional services, goods and labour continue to grow in terms of quality and
financial strength.
It is equally important that the industry seek ongoing improvements to liveability
outcomes for growth areas so that Melbourne can continue to be considered amongst
the most liveable cities of the world. The analysis below summarises some of the
considerations of the development industry regarding liveability outcomes.
4.2

THE BUILDING & DEVELOPMENT PROCESS - CONCERNS OF PEAK
INDUSTRY BODIES

Regulatory pressures are usually the biggest single point of contention to the
development industry. This is largely associated with the planning system, for which
councils are usually the planning authority in the first instance. Delays incurred through
the planning process place pressure on developers by adding significant holding costs.
Delays increase if a planning matter requires a VCAT hearing.
Gurran, Ruming and Randolph (undated) asserted that the main development industry
players, which include the Residential Development Council (RDC), the Urban
Development Industry of Australia (UDIA), the Property Council of Australia (PCA) and
the Housing Industry of Australia (HIA), are concerned with:69


perceived restriction in release of new greenfield land in Metro areas and
consequent inflationary costs. According to the UDIA, this cost adds about
$7,000 per lot;70



delays and uncertainty in processing of rezoning and subdivision applications.
According to the RDC, this cost adds about $30,000 per lot;71



increasing complexity of planning requirements including compliance with
environmental and building requirements. This cost alone adds about 10% of the
cost to a new home; and



the cost of infrastructure contributions. This cost adds between $5,000 and
$40,000 per lot in time taken to receive development approval which when

69

UDIA 2007
UDIA 2007
71
RDC 2007
70
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compounded with holding costs associated with delays might amount to
$100,000 per lot.
The establishment of the MPA and its responsibility to develop PSPs for the growth
areas has significantly reduced delays through the planning process. Previous
processes had been lengthy and added significant costs that were ultimately passed on
to the purchaser, thereby affecting affordability.
While the land development and housing industries are profit driven, it is by no means
the only motivating influence. In fact, often more seasoned developers take great pride
in excelling with their products. This is borne out when results are published from
Excellence Award events for both the land and home building industries. Developers
continually strive to enhance projects, taking on the positive effects that waterways,
wetlands, WSUD measures, public open space and large canopy trees can contribute
to sales and profitability. It is important to ensure that all stakeholders in the growth
areas and land and housing industries are fully engaged and committed to continuing
improvement in each of their representative professions and responsibilities such that
growth areas can become a desirable choice for living for future residents.

5.

COSTS, AFFORDABILITY & SMALLER LOT SIZES

5.1

DEVELOPMENT COST INCREASES & KNOCK-ON EFFECTS FOR
AFFORDABILITY

House and land affordability has been a key imperative for successive Victorian
Governments. However, costs continue to climb and these come from a number of
sources, for example:


the Growth Area Infrastructure Contributions (GAIC) – this is designed to assist
large ticket items such as major transport infrastructure; and



Development Contribution Plans (DCP) – this goes to funding the
interconnecting services and roads between and within PSP areas.

In addition, the cost of local access and distributor roads and services to each estate
continue to rise resulting in the price of land lots being 8 to 10 times what they were for
larger lot areas (>650m2) 25 years ago.
To counter a reduction of affordability caused by the passing on of these costs, there
has been a decrease in detached housing lot areas with the average area now about
400m2 but a number as low as 250m2 or less. This has taken place because the greater
number of lots yielded from a given area, the cheaper per lot it is to produce as there is
not much additional cost for the principal services such as roads, drainage, electricity,
sewer, telecommunications, potable and recycled water. While this assists affordability,
it can reduce liveability, especially for lots of generally less than 450 square metres
where the house size remains comparatively large at 250 square metres and above.
The increase in house footprints and floor sizes has been widely documented.
Goodman et al. (2010) indicated the increase in floor size of houses based on data from
2008. The research revealed the steady increase in floor sizes in the 200-250 square
metre range from 1990. Amongst floor sizes more than 250 square metres, there was a
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similarly noticeable rise from 1990 to 2002, before a steep increase from 2002 to 2005
prior to some tapering.
5.2

THE TREND TO SMALLER LOTS, ITS IMPACTS & THE SMALL LOT
HOUSING CODE

Urbanisation is a significant contributor to increased imperviousness (Goonetilleke et.
al. 2004, Carle et. al. 2005).
Walsh et. al. (2005) cites the following impacts of urbanisation on streams:


a flashier hydrograph (higher peak flows, lower dry flows, rapid flow response to
rainfall events);



elevated concentrations of nutrients and contaminants;



altered channel morphology; and



reduced biotic richness, with increased dominance of tolerant species.

While urbanisation of itself is the main contributor to increased imperviousness, the type
of urban development, the extent of its density and therefore the extent of
imperviousness can all exacerbate the impacts of stormwater runoff.
Assuming that stormwater volumes are not addressed to an extent that would see
capture of the vast majority of runoff, the increasing trend to smaller lots is just one
factor in this exacerbation of stormwater runoff impacts. Yet so too can medium density
and other types of housing equally be contributors.
5.2.1

Trend to Smaller Lots

The increasing use of small lots is a phenomenon of fairly recent years (since 1990)
and supposedly helps address developer margins and affordability for consumers.72
While many lots have shrunk down to a size not previously commonplace, house sizes
have not necessarily contracted with them. It is well documented that Australian house
sizes are amongst the biggest by international comparisons (Hall, 2010).
This dual phenomena of shrinking lot sizes with growth in house footprint, has been well
documented by authors including Hall (2010) who has highlighted the various social and
biodiversity downsides of small lots and loss of backyards.
In considering the loss of backyards, Hall (2010) suggests that the benefits of
backyards fall into two categories: the benefits conveyed to the wider community; and
those associated with the enjoyment of private open space by residents. Hall’s

72

The notion of affordability is contentious. Spiller and Rawnsley (2012) have argued that Melbourne “is
afflicted with relentless pressure for low-density housing expansion into districts which are increasingly
distant from the main concentrations of employment. This pressure is fuelled by a compelling bipartisan
agenda to improve housing affordability for ordinary households. Regrettably, trying to solve the
affordability problem by cutting up more land on the urban fringe may be like trying to fix a flagging
economy by printing more money. Ultimately, this approach may devalue the whole metropolis and
compromise its capacity for sustainable prosperity.” (Spiller and Rawnsley, 2012 in Tomlinson, R. (ed.)
Australia’s Unintended Cities, CSIRO Publishing, p. 151).
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comments are directed to backyard private open space almost entirely. Amongst the
benefits for the wider community are:


aggregated backyards help create an area that is landscape dominated bringing
with it ecological, climatic and aesthetic advantages to the community as a
whole, i.e. backyards interface with each other along property boundaries to
create contiguous planted areas;



aesthetic value from fully grown trees providing enclosure of space –
supplemented by grass shrubs and flowers this can create the garden suburb;



microclimate – trees and other soft landscaping create a favourable
microclimate with their transpiration creating a cooling effect, while large trees
also create shade benefiting humans and keeping buildings from absorbing
heat;



biodiversity – connected backyards with soft landscaping can host extensive
biodiversity. The Australian literature has indicated that backyards are important
for the conservation of bird species in Hobart and Adelaide; and



sequestration of carbon dioxide and other pollutants from the atmosphere – in
the Melbourne context this has been shown in the study by Coutts et al. (2007).

Furthermore, Hall (2010) notes that the benefits to the individual household can include:


light and air – these include views from inside the house to a vegetated
backyard. Vegetation around the house can also provide a cooler microclimate;



an outdoor room – being at the back of the house provides security, privacy and
a quiet ambience that a front yard cannot;



children’s play – the backyard provides a secure space capable of being
supervised from inside the house. This encourages physical activity;



gardening – this healthy and creative hobby contributes to mental as well as
physical health; and



garaging of cars – this reduces the impact of cars on the street scene and
overcomes the internal garage that can reduce light entering the house.

One benefit that spans both the household and the wider community is to do with
stormwater management. While Hall (2010) mainly attributes the benefits in this regard
to the wider community and the need for less stormwater infrastructure, benefits are
also available to households through soil moisture from stormwater potentially
supporting vegetation and especially tree growth. This involves pervious surfaces,
including that provided by the soils of the backyard (and obviously the less compacted
the better), delivering a service as a soak for stormwater that helps reduce discharge.
The natural heavy clays of the study area would not immediately assist in this regard.
There will be further discussion of these issues in later parts of the report, including the
proposal for on-lot infiltration trenches.
Stormwater management at the lot level can also be aided by the role of vegetation and
its interception of rainfall and this applies especially to large canopy trees. While
canopy size is important, there are many other variables that determine the extent of
interception including tree growth cycle (deciduous or evergreen), foliage size and
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texture, tree habit/form and local climate including prevailing winds. Hence, there can
be wide variation in interception (see: Xiao, McPherson and Shakur, 2007; McPherson
et al. 2005; and Seitz and Escobedo, reviewed 2014).
In summary, from a liveability perspective, the increasing incidence of reduced lot size
has the following two key consequences.


reduction in the opportunity for private open space to contribute to the urban tree
canopy cover and perform a shading function for homes; and



diminution of the possibility of soil infiltration, as there is effectively no location on
the lot where infiltration could be performed effectively without the potential for
risk to slab foundations from variable wetting. These limited areas of private
open space also mean, from a liveability perspective, there is no point in
attempting infiltration, because little or no vegetation could be grown to take up
the moisture infiltrated and therefore no advantages could accrue. Should
infiltration remain an objective, the only advantage that could potentially still be
accessed would be moisture transfer to the nature strip to support street tree
growth. This by itself is probably an insufficient benefit as it could only deal with
just a fraction of the lot generated stormwater.

5.2.2

Advent of Small Lots Covered by Small Lot Housing Code

While the overall trend of housing lots over the past 25 years has been one of shrinking
sizes (Hall, 2010), the advent to very small lots of 300 square metres or less has been a
more recent occurrence.
The Small Lot Housing Code was introduced in 2011. The Code sets minimum
standards for single houses on lots of less than 300 square metres. It applies in areas
covered by Precinct Structure Plans. Of interest are standards that allow site coverage
and imperviousness of 90% of a property lot. The contemporary guide for lots above
300 square metres is a maximum imperviousness of 80% with a maximum house
footprint of 60% of the lot.G
While small lots; large building footprints; and consequent high imperviousness; are far
from ideal for both stormwater management and liveability, solutions are not
straightforward.
Any moves to ensure very small lots perhaps do not occupy a larger percentage of the
market and that backyards resume a role as a source of vegetation growth and urban
biodiversity, confronts the challenge of ensuring density objectives are met. While this
project has suggested that additional and better designed medium density housing
could assist in this regard – aided by retention of water in the landscape and associated
quality vegetation cover - the greatest current constraint on increased medium density
in growth areas remains marketability.
Interviews conducted by Goodman et al. (2010) confirmed this notion. One developer
quoted by Goodman (2010, p. 60) stated:73
73

However, Goodman also believes those in the planning profession understand the need for a greater
range of housing, and in particular for a greater number of smaller options: As one planner explained “16
per cent of our households are one-person and 26 per cent two-person, and those two figures are both
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“There’s no point, for example, going to the outer corridor in a greenfield area and
saying, gee, I’m going to build a four-storey apartment block and sell someone a
single-bedroom apartments there, and it’ll cost them just as much as they can go
and buy a block of land and put a four-bedroom home on it and still have a nice big
backyard, It does not work. No one will buy that, because they won’t see the value
proposition.”

In addition, there is little evidence that medium density housing in growth areas has, as
a particular sector, managed stormwater any more effectively than the contribution
made by very small lots. Hence, any proposal to increase the share of medium density
housing to address issues caused by possible variation of small lot sizes should not
ignore its potential complexity. Appendix 16 contains further detail on the topic of lot
sizes and site coverage in growth areas.

climbing as you would expect, yet we are delivering something like 80 per cent detached houses’. His
explanation for this was that… ‘It’s tried, true, tested ... They [the developers] know they can sell the
product quickly, with a minimum of fuss, and turn it over. Whereas if they put a medium density terrace on
the market it’s going to take a bit more work, a bit more convincing. Goodman et al. 2010, p. 60.
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6.
6.1

THE URBAN LANDSCAPE IN GROWTH AREAS
THE VEGETATED LANDSCAPE & TREES - HISTORIC PERSPECTIVE

The nature of the Melbourne Landscape at the time of European settlement has
previously been discussed in Section 1, Chapter 11. In terms specifically of tree cover,
historically, especially the more western parts of the study area would have had a
sparse cover: “there were obviously very few areas of timber on the basalt plains prior
to settlement, a fact that must have influenced the decision to concentrate settlement
east of the Maribyrnong River” (McDougall, 1987).
Stuwe noted that early surveyors’ plans and notes of early European explorers and
settlers “show that large areas of the basalt plains were virtually devoid of trees and
shrubs.” (Stuwe, 1986, p. 6).
Stuwe (1986) argued that a number of factors acting in combination were possibly
responsible for this absence of woody plants. These included:
 heavy clay soils prevented moisture infiltration denying moisture to more deeply
rooted plants;
 presence of basalt rock near the surface and thus shallow soils;
 water stress intensified by competition from grassland cover which grows mainly
in warmer months;
 clay soils crack deeply in dry weather rupturing tree roots;
 waterlogging of heavy soils in winter and spring intensified by the generally flat
terrain;
 frequent natural fires and those lit by Aboriginal people carrying out firestick or
mosaic burning would have been antagonistic to woody plants and favoured
grasses.
The exact extent to which the western basalt plains were treeless is difficult to
determine with accuracy as clearing in the early years of European settlement may
have reduced tree and tall shrub cover to a point where it was largely lost. Subsequent
surveys may therefore not have been able to accurately record tree numbers. Certainly
Banksia marginata was virtually completed removed and Allocasuarinas and Acacias
would have also been depleted in the very early years of European settlement (Stuwe,
1987).
Exceptions to this treeless character of the plains would have included riparian
corridors, larger wetlands and swamps, the alluvial flats of rivers and creeks and
occasional patches of Grey Box woodland that dotted the landscape – Eynesbury is one
prominent remaining example. Amongst the tree population, River Red Gums
(Eucalyptus camaldulensis) were prominent in generally wetter environments and their
incidence increases with higher rainfall to the east of the study area.
Conditions for growing trees therefore remain difficult today, especially in the lower
rainfall parts of the study area. In these circumstances retention of existing trees is
important of itself and for the heritage protection it provides, especially where trees such
as River Red Gums could be many centuries old.
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6.2

THE VEGETATED URBAN LANDSCAPE - CURRENT SITUATION

Distinct differences are apparent between the vegetated urban landscapes of Wyndham
and Melton on the one hand and Hume and Whittlesea on the other. These differences
are mainly climate and rainfall related.
6.2.1

Public Open Space

Growth area councils place a high value on the role that open space plays in providing
recreation services to its communities. As a measure of that importance, most growth
area councils are inclined to a view that the allocation of 10% of net developable land
as open space is insufficient to meet actual needs as they have intense pressure placed
upon them for additional areas, especially for active recreation. These councils often
argue that demographics should play a major role in the determining the quantum of
open space rather than the standard 10% of net developable land. These councils also
cited the importance of well-considered allocation of open space by the MPA during
PSP development to ensure that there is a strong foundation for good quality public
open space from the very start of the development.
A key value of open space in new suburbs is in creating a sense of place and an ability
for new residents to identify with an area. Residents living near a thriving wetland or a
remnant woodland, derive enjoyment from that environment and its natural and scenic
values. From this a sense of community identity can evolve and a certain pride and
attachment to an area can develop. These are all positives for communities and
benefits that more liveable environments can promote.
A further key value is the psychological benefit of open space in providing contact with
nature (see previously Section 1, 9.1). This experience should be capable of being
transformative.74 Despite being difficult to assess due to lack of maturity, too few parks
in new urban settings seem to be designed to achieve this purpose.
Further, if public open space is now being required to play a larger role in providing
some of the functions previously provided by the backyard, there is little evidence that it
is being planned with this in mind. Pocket parks, for example, do not appear to be
assigned any greater role in servicing the open space needs of growth areas in a
manner that might deliberately seek to compensate for loss of private open space.
Open space in growth areas is very much a product of the rainfall gradient across the
study area. Historic low rainfall has meant that the west is less well endowed with
remnant tree cover and the numerous old River Red Gums that now create such a
feature for new suburbs at Mernda and Doreen and to a lesser extent at Craigieburn are
almost entirely absent in the west. These trees are of inestimable value to these new
suburbs and their presence in local open space creates an almost instant park
atmosphere. However, with such significant assets comes a more onerous
management responsibility. The health of these old trees needs to be closely
monitored to ensure the disturbance of urbanisation and changes to natural hydrology
do not shorten their lives. The volume of water required to sustain these trees where
natural hydrology has been significantly altered can be considerable. In some cases,
74

Kaplan and Kaplan 1989 cited in Maller et al. 2008
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passive irrigation with road runoff has been designed to assist the moisture needs of
these trees.
Yet perhaps the most striking observation from the growth areas is the high quality turf
cover of numerous new playing fields that have been installed and are supported by
recycled water. By contrast and perhaps equally striking, was the apparent low level of
resources directed to passive open space. These areas obviously receive much less
initial investment and have a generally poor turf cover. Almost invariably without
irrigation, the turf cover here is often patchy and in the more western parts of the study
area populated by various prohibited weeds (e.g. Galenia (Galenia pubescens),
Serrated Tussock (Nassella trichotoma) and Chilean Needle Grass (Nassella
neesiana)). The environment of these parks is sub-optimal and presumably not as
councils would wish them to be. Based merely on observations gained from this study
over spring and summer, public use rates for these parks appear low – and at the very
time of the year when the opposite could be expected. Further east in Hume and
Whittlesea, higher rainfall is able to sustain a more consistent turf cover across summer
when user demand is at its highest, although irrigation is equally rare.
The inevitable impact of poor turf cover, often allied with poor plant growth in open
space more generally, is reduced public use due to perceptions of such environments
being unattractive.
6.2.2

Private Open Space

As was noted previously, private open space is now a minimal contributor to the
vegetated urban landscape and the loss of this important component seems to be
largely unaccounted for. Backyards have become relegated to being an outdoor
extension of lounge rooms and entertainment areas. Space for planting is reduced to
small areas and as a consequence artificial grass is often used instead of lawn, despite
the high temperatures it records in full sun.75 Private open space at the front of
properties can also be treated in a minimalist fashion with low maintenance pebbled
areas and minimal or no planting.
In the context of the ongoing demise of private open space, the expectation that
contemporary public open space can play an even greater role in open space provision
has been remarked upon by a number of commentators.76 It has been argued that
public open space can never compensate for loss of private open space because it is
the seclusion, privacy and enclosure of the backyard that are amongst some its most
significant qualities and simply cannot be duplicated in public open space.77 The lost
biodiversity benefits also would be difficult to offset, as it is the continuity between
connected vegetated and treed backyards that forms another important function of
backyards of a size able to support tree growth. This could only be partially
compensated by wider nature strips, larger street trees and a greater incidence of
pocket parks. Moore (2009) has put forward a similar view that loss of trees on private
open space is unlikely to be compensated for by public planting.
75

0

Some researchers have put the heat generated by artificial grass at 35-60 C more than real turf
(Claudio, 2008 and McNitt et al., 2007 cited in Coutts et al. 2013), quite apart from its inability to permit
infiltration or allow soil microorganisms to function.
76
Hall 2010
77
Hall 2010
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6.2.3

Waterway Corridor Open Space

The more significant waterways (e.g. Werribee River, Toolern Creek, Kororoit Creek,
Jacksons Creek and Merri Creek) and their corridors provide important landscape
features for the growth areas. Generally, the main waterway corridors and their
associated floodplains are well protected with appropriate reserve widths.
Although not always consistently revegetated and sometimes with too little regard for
long-term plant sustainability or habitat needs, many waterway corridors have enjoyed
extensive planting - often with a tree cover that would perhaps have exceeded the
numbers of the original vegetation communities.
In some areas stream corridors are being extended to afford protection to high value
species such as Growling Grass Frog and their habitat.
In the west, the quantum of drainage lines and streams that can be rehabilitated is less,
as historic lower rainfall levels reduced their incidence. This has in turn reduced
opportunities for these natural features to assist in local landscape character protection
and enhancement.
The experience of the last decade is that development is not entirely a negative for
stream corridors. While there is no doubt that urbanisation and connected stormwater
flows negatively impact stream ecology, there are many cases where there has been
significant improvement to the quality and appearance of terrestrial areas associated
with the stream corridor. This has often come about with greater rapidity due to
development than would have otherwise been the case. One such example is Kororoit
Creek at Caroline Springs, another is Skeleton Creek downstream of Sayers Road and
a further stand out example is Malcolm Creek at Craigieburn.
In the first two cases, these previously degraded rural stream corridors have had large
amounts of funding directed to their rehabilitation with generally beneficial outcomes,
especially for vegetation improvement and amenity. In the case of Malcolm Creek the
old River Red Gums along the stream corridor have had significant value added from
sympathetic off-line stormwater treatment cells that have enhanced the habitat and
landscape values of the corridor.
6.2.4

Streetscapes

In circumstances of low rainfall (and with the prospect of increasing dryness), high
levels of evapotranspiration and often limiting soil conditions, species selection
becomes even more crucial. In many situations, species selection is heavily influenced
by the estate developer, with perhaps lack of consideration of the long-term
performance of selected species.
Site visits to the west of Melbourne revealed plantings of Watergum (Tristaniopsis
laurina) and Bull Bay Magnolia (Magnolia grandiflora) in streetscapes. These species
will clearly be unsustainable in the low rainfall environment of Melbourne’s west without
an additional water source.
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Species selection is often the role of the landscape architect, and although guided to
some extent by council plant lists, can fail to consider (or understand) the surrounding
climatic and edaphic factors. With continued growth into areas west and north of
Melbourne, the tree species palette has become substantially smaller.
Tree establishment is also constrained in the growth areas due to narrow streets
causing parking on nature strips, as outlined previously. The housing construction
stage is an additional period where trees are under threat from damage where nature
strips are not fenced.78
The skill involved in planting trees is rarely acknowledged and often overlooked in
documentation of specifications. Relatively minor issues like planting too deep,
covering the top of the root ball with soil and auguring the planting hole all affect tree
health.
Similarly, stock selection is critical. While competitive tendering for plant supply has
improved the quality of stock, in many cases, the cheapest price wins at the expense of
quality plants. Tree stock with root deformities are still a major problem despite
improvements in growing systems, direct seeding and adoption of new technologies
such as Rocket Pot®.
Major issues arise if trees:





are too tall and have too large a canopy for the root system;
are too tall for the trunk calliper and require excessive staking;
have poor foliage density, colour and/or have a pest/disease problem; and
have J roots, kinked roots or circling roots.

Further work is required at a council level to develop a guideline for acceptance of stock
from suppliers. The current Australian Standard AS 2303-2015: Tree Stock for
Landscape Use could be utilised to help improve the quality of stock planted.
In many instances, the developer installs trees and maintains for 1-2 years prior to hand
over to council. Where developer handover is effective and efficient, the trees are more
likely to enjoy active management by council and a higher rate of establishment can be
expected. Less efficient systems can cause losses where trees go unwatered and
unmanaged.
Occasionally, street trees are identified as a contributor to the cracking of household
concrete slabs. While this is often exaggerated, there is nonetheless the need for all
dwellings to be designed with an assumption that there will be trees planted within the
vicinity of the building and that slabs should be strengthened accordingly to withstand
root heave.

78

Often house construction significantly damages the grass verge, even though it is technically outside
of the development footprint. Movement of trade vehicles and delivery of materials, particularly in winter,
causes significant damage and compaction to an already artificially constructed profile. Compaction of
the soil profile is regarded by Hitchmough (1994) as one of the most hostile phenomena associated with
vegetation establishment.
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6.3

IRRIGATION

Irrigation is used extensively in the growth areas to maintain essential green active
open space. The main types of irrigated spaces are sports grounds and high value
streetscapes, especially at estate entry points while land sales are still underway.
There is also irrigation of individual trees and some public gardens watering, again
associated with entry points or other key locations. Much of this can be discontinued
after developers have completed selling the estate.
Reducing dependence on potable water supplies for irrigation is a core objective for
councils in the growth areas. Alternatives water sources are actively being sought for
irrigated sites.
The main water source for irrigated open space, both public and private, is currently
mains potable supplies. Councils have adopted policies seeking to reduce the
dependence on potable water and seeking alternative water sources for irrigated open
spaces (City of Whittlesea, 2012 and Hume City Council, 2014). The underlying
population growth of these areas will require increased volumes of irrigation water.
The adoption of alternative water supplies in growth areas is well illustrated in City of
Hume, where the volume of water provided by existing alternative water schemes is
presented in Table 4.
Table 4. Existing alternative water schemes (Reference: Integrated Water
Management Plan, Hume City Council, 2014)
Water source

Type of irrigated
turf

Average Annual
Usage (ML)

Recycled – Class A

Ovals (2)

20

Recycled – Class B

Ovals (9)

45

Recycled – Class B

Golf courses (2)

250

Stormwater

Ovals (2)

10

Stormwater/Potable

Ovals (2)

7

Groundwater

Ovals (2)

7

Total

339 ML

Lower quality recycled wastewater (e.g. Class B) is used in more controlled and
restricted spaces such as golf courses rather than on public sports grounds. Alternative
sources are being progressively adopted. These include recycled wastewater,
stormwater, rainwater and bore water.
Recycled wastewater is currently being used to maintain sports grounds and landscape
areas. The nature of the soils in the growth areas, low permeability and soil chemistry
(cracking clay soils, sodic and saline), require careful consideration as to where and
how recycled water is used. Low permeability of the soils reduces opportunity for
leaching of salts from the soil profile. The addition of gypsum can overcome some of
these issues but to date its application to treated wastewater has not been taken up by
water retailers.
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Numerous stormwater harvesting projects have recently been implemented in the
growth areas and these will become more important in the future (Hume City Council,
2014). Recycled water is providing security of supply, during periods of drought and
low rainfall, when integrated with climate sensitive stormwater harvesting systems.
Maximising infiltration within the vicinity of trees and diverting local rainwater and
stormwater (roadways and footpaths) to tree pits is employed only on a limited scale at
the moment.79 To gain the benefits of passive irrigation tree sites need soil water
reservoirs that can store water and allow for later use. There is significant potential to
increase the passive irrigation of trees in the growth areas using stormwater.
6.3.1

Irrigation of Sports Grounds

Sporting activities and sports clubs are valuable contributors to the wellbeing and health
of these communities. However, demand for sports grounds is high and increasing.80
The inadequacy of sports facilities is outlined in Melton Open Space Strategy (City of
Melton, 2010). It was also noted in these survey results that the majority of sports
grounds are irrigated with potable mains supply and present a potential security of
supply risk (Parks Base, 2014).
Current best practice irrigation of sports grounds requires that only the playing area be
watered, typically with part-circle sprinklers positioned along the boundary (Connellan
2013 & IPOS, 2008).
Sports grounds in the west are typically constructed using imported soils such as sandy
loams. These soils provide properties that are more conducive for growing grass than
the heavier native soils. However, the water storage capacity of the overlying soil can
be low due to relatively shallow depth and the moderate water holding capacity of the
top soil layers. This situation requires frequent irrigation to maintain reasonable turf
growth and condition.
The adoption of warm season grasses well suited to sports surfaces, like kikuyu and
couch, has provided a significant improvement in water use efficiency and reduced the
total water consumption per site. Grassed and treed areas beyond the playing surface
could potentially be irrigated to provide greater amenity through maintenance of
grassed areas and healthy trees.

79

The integration of green infrastructure into roadways, together with stormwater management, is well
illustrated in a street upgrade in Tandurren Way, Broadmeadows, City of Hume. The installation includes
200 trees and 250 square metres of rain gardens. Roadway redesign that allows stormwater to drain to
the centre median, together with 200 square metres of permeable paving, retain rainfall within the
landscape and provide significant greening and cooling benefits.
80
The main issues identified in a national survey of sports grounds managers, in which western Councils
participated, were: insufficient number of fields to meet demands; providing quality surfaces given
increased use; and meeting unrealistic expectations. (Parks Base, 2014).
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6.3.2

Parklands

As a general rule, parklands or passive recreation areas are not irrigated during the
summer months in the growth areas due to the cost of water. This approach by councils
limits the benefits that can be gained from these spaces.81
Some tree species in passive recreation areas would benefit through supplementary
watering to maintain the trees in a healthy condition and to avoid extreme stress. The
use of parklands in summer is constrained by the decline in quality (visual amenity and
usability) of these spaces during this time. Councils also sometimes limit the areas that
can be irrigated by mandating use of non-potable water within parks under WSUD
guidelines (City of Whittlesea 2011).
6.3.3

Trees and Streetscapes

Maintaining trees, streetscapes and open space in a healthy condition is a challenge in
the western and, to a lesser extent, northern parts of the study area. Understanding the
water demands of trees and the required soil volumes to support tree growth is
essential in the management of trees in the growth areas.
There are many examples of situations where trees do not appear to have adequate
soil volumes to support active growth and full development. The evidence that nature
strip widths do not accommodate canopy trees is in the species palettes of street trees
currently being planted compared with those that have been planted in the past. The
palette has moved from one of promoting large canopy trees such as Platanus or
Corymbia, to small urban trees such as Lagerstroemia or Tristaniopis.
In addition, summer weather conditions result, at times, in high evaporative demands
with low rainfall. Combined with winds accelerating drying of the foliage and the soil,
additional water is often needed to maintain trees in a healthy condition. Increasing the
available root space for street trees will dramatically increase the potential for street
trees to reach full development and provide effective shade and visual amenity benefits.
Lack of passive or active irrigation for trees is considered a key factor in the overall
under performance of trees. The hand watering of trees for the first two years is a
common tree establishment practice, although successful establishment should be the
determinant of the regime, not a fixed time period. Achieving the full potential of planted
trees is an issue for the growth areas as full canopy development is important where
canopy cover is so low to start with. High rates of tree mortality and the lack of
development are limiting the benefits that can be provided by trees. Accessing street
runoff to ensure water supply from an extended area to every street tree is a means to
mitigate this. Trees can be placed in depressed areas behind the kerb and deigned to
take and store a minimum of 5mm of runoff from the immediate street, drive and nature
strip catchment.

81

A review of irrigating neighbourhood parks, including benefits, in Adelaide is presented in Connellan
(2012).
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6.4

SITES INSPECTED

A number of sites were inspected as part of fieldwork for this project. Along with the
criteria set out in Appendix 2, new suburbs were inspected with the following in mind:


urban form – layout and density of settlement, housing design, estate
presentation/greenness, urban heat potential or heat mitigation evident via
design; solar orientation and layout/design to optimise solar access; the role of
waterway corridors in urban design; the role of streetscapes and boulevards in
estate presentation;



streetscapes – road pavement width, space for and design of on-street car
parking, nature strip width and extent of use for car parking, nature strip condition
and surfacing, local soils, area available for street trees, species selection,
planting situation/implementation, health of street trees, incidence of crossovers
and impacts for street tree cover, innovation in vegetation use on nature strips;



open space – location within estate, design and use of vegetation especially
extent of tree cover and deliberate design for shading, design for shelter from
prevailing winds, usability of the space and extent of enclosure at a human scale,
the extent of open space along waterway corridors and how the two were able to
work synergistically, the design of stormwater treatment wetlands and the extent
to which they added value to open space, the extent to which minor drainage
lines had been rehabilitated to become part of the liveability design of the estate,
condition of open space plantings and facilities, use of irrigation, the contribution
of open space to urban form and estate presentation.

Appendix 15 lists open space and streetscapes viewed and a detailed assessment of
urban form/design of one particular estate is presented at Appendix 16.
6.4.1

Key Observation from Field Inspections: Open Space

The following summarise the key observations from open space sites inspected.


Very high quality turf cover for all playing fields – some (e.g. Woodland
Waters Recreation Reserve) had surfaces close to those provided for elite level
professional sport. This was the result of high levels of initial capital investment
by developers and councils to lay a sand base and irrigation and high quality turf
cover. This seems to be the universal benchmark for contemporary playing
fields and from a perspective of player safety may be quite justifiable.



Passive open space by contrast, received what appeared to be much lower
levels of investment. The contrast in investment levels between passive open
spaces that adjoined the above high quality playing fields was often stark.



Passive open space was invariably not irrigated. A consistent turf cover was
lacking and in the west prohibited weed species made up a high percentage of
the ground layer. In a number of cases, tree species in these parks often
appeared to be struggling with the prevailing difficult conditions (exposure to hot
winds, lack of soil moisture, on some occasions absence of mulch etc.).
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Accommodation and integration of passive recreation within open space
primarily dedicated to active recreation was often ineffective. Where
walking trails were provided around the perimeter of ovals or through the
reserve, tree planting to provide shade for walkers was often inadequate or nonexistent.



Wetlands often provided a high quality addition to open space and a
valuable semi-natural setting for nearby commercial and residential areas. A
number of estates had on-line or on-stream wetlands for stormwater treatment.
Purely from a visual perspective these had a function in the landscape almost
identical to wetlands. Yet these wetlands and on-line treatments functioned most
effectively when open space was located adjacent so that the wetlands could
become a feature within the open space. By contrast, one example was noted
where little if any open space was co-located with the on-line treatment cells. It
gave the appearance of being cramped and functioned more as a canal feature,
rather than an open space feature.



Opportunities for ‘contact with nature’ in passive open space areas was
infrequent at best across most municipalities and was only found at parks in the
City of Whittlesea where remnant River Red Gums delivered the park setting and
enabled a sense of contact with nature. Many other parks may provide
opportunities for contact with nature, but these were not directly inspected.



The contrast between the quality of open space in Whittlesea especially
and that in the two western municipalities was revealing. In many ways this
is purely an artefact of the rainfall gradient across Melbourne, rather than a
comment on open space management by any council. Historically high rainfall
has bestowed upon Whittlesea an enormous advantage in the form of a remnant
tree population of mostly River Red Gums. In turn, Whittlesea has been wise
enough to introduce planning controls to protect these assets. The result has
been that parks in, for example, Mernda Villages, appear to be more or less
instantly created by the presence of two or three of these centuries old trees.
However, the reservation of approximately 80Ha of important native grasslands
in the West is significant and appropriate. It also highlights the importance of
councils in the West carefully designing well-treed urban environments in the
absence of a naturally treed landscape to start with.

6.4.2

Key Observation from Field Inspections: Streetscapes

A random selection of streetscapes were inspected – many in the course of visiting
selected new estates and navigating through them.
The following summarises some key observations from streetscapes.


The width of road reserves of local streets was invariably narrow at around
16 metres (3 metres for footpaths, 6 metres for nature strips and a road
pavement of around 7 metres). This is broadly in line with the most recent PSPs
developed by MPA. The advantages cited for this type of design are that
vehicles are slowed because cars cannot pass where there is on-street parking
and that this results in a safer street environment. On-street parking frequently
occurs, but often with detrimental consequences for street trees.
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Numerous instances were observed where nature strips became either
formal or informal car parking bays to the detriment of street trees. In the
formal case, nature strips were reduced to almost nothing and street trees were
planted in very limited soil volumes in what became virtual outstand areas near
property boundaries. An example is Brownlow Drive in Point Cook.82 In
situations where nature strips became informal car parking bays, remaining
street trees suffered due to soil compaction. In a small number of cases street
trees appeared to have been removed to facilitate parking. This was all due to
narrow road pavements with one highly desirable objective (traffic calming)
trumping an equally important objective of streetscape amenity and healthy
street trees (and nature strips) capable of delivering urban cooling.
Frequent crossovers caused loss of available space for street trees and
nature strips.



Surfacing of nature strips where turf was not used was often in materials
that were heat retaining such as pebbles of various types and colours. On the
small number of occasions where this surfacing formally extended across the
footpath zone, these treatments were probably somewhat impractical for those
pushing a pram, or shopping trolley. There were a very small number of nature
strips given over to planting of local species such as Inland Pigface (Carpobrotus
modestus) and Creeping Boobialla (Myoporum parvifolium).



Street trees observed were mostly in good health, although some
instances were observed of inappropriate species for the climate or
conditions and these were clearly struggling to survive (e.g. Water Gum
(Tristaniopsis laurina) used in centre median planting in Melton South).



The range of species used in the lower rainfall areas of the west seemed to
be less and Corymbia maculata was widely used.



New areas in Hume (Highlands) and Whittlesea (Mernda) had numerous
excellent examples of well-presented streets with single species of healthy
street trees and a diversity of trees used across estates. The number of
streets in the west where this was the case appeared to be less, suggesting
rainfall (and possibly soils) were key factors.



Streetscapes in growth areas had a major advantage over established
areas due to the absence of overhead powerlines. This offers these areas a
major opportunity for good streetscape amenity and sound growth of large
canopy trees.83



Mulch material used especially in centre medians was variable with many
instances of the use of a low porosity gravel. This was especially the case
where fines made up a large component of the material. Even in spring, some
new trees were dying in this material due to moisture deprivation.

Additional information is available at Appendix 16.
82

See: https://www.google.com.au/maps/@37.88927,144.718963,3a,75y,336.27h,79.91t/data=!3m4!1e1!3m2!1sVmD6wBvlQjnEqg1RnSf6jA!2e0
83
Underground services may result in congestion of the soil profile thus limiting soli volume available for
tree growth. However no detailed excavations of the soil profile were undertaken in this study so this
issue can only be inferred from anecdotal accounts.
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7.
7.1

ANALYSIS OF GROWTH AREAS
THE BUSINESS AS USUAL (BAU) STATE

The purpose of this section is to project the BAU state for liveability.
A key characteristic of the current drivers of development is the one-size-fits-all
approach and an inability to appropriately recognise regional and site differences and
employ different responses based on those differences. For example, earlier parts of
this report indicated the significant differences between the west and the north in terms
of rainfall and soils. The total magnitude of differences is that a similar approach will
not succeed across these regions. The urban landscape will require different
responses in terms of soil conditioning, species selection and irrigation requirements.
BAU is essentially an ongoing repetition of approaches from the past that, under the
circumstances of the past, are proven. These approaches have a comparatively narrow
view of community benefit. BAU therefore has a temporally static approach and for
example, cannot factor in hotter and drier conditions associated with climate change.
Instead it sees current conditions as largely unchanging.
BAU for new development in growth areas has the following liveability related
characteristics.
7.1.1

Urban Design Perspective

Limited integrated planning and liveability-focussed design. A BAU approach
would give limited consideration to groundwater and waterway health impacts from
increased imperviousness brought on by urbanisation and shrinking lot sizes.
Limited diversity of housing types. Single lot, single storey housing is the
predominant style under BAU, even though communities have a need for a diversity of
housing types especially as people move through different life stages. Medium density
tends to be confined to limited areas around town centres and major transport nodes,
with occasional medium density areas adjacent to open space and waterway, or other
natural features.
Reduced size of single lots. Increasingly BAU is seeing lot sizes reduced in response
to growing cost pressures from service provision, along with a desire for increased
affordability. Small lot sizes limit the ability to install vegetation, and especially trees,
within the private open space.
7.1.2

Lot Scale Perspective

Limited private open space with numerous knock-on effects. BAU accommodates
the trend to reduced lot sizes. Previously, lots tended to be above 550 square metres.
Depending on the individual estate, a median lot size today is likely to be around 440
square metres.84 The opportunity for large (or any) tree planting reduces as lots sizes
become smaller and is especially the case with small lots below 300 square metres. In
this case, little or no incentive exists to maintain a garden because the available area is
so reduced. If the backyard is only 12 square metres (currently permissible under the
84

Oliver Hume, 2014.
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Small Lot Housing Code), households may not even own a lawn mower. This can
translate into difficulty managing streetscapes if residents lack the equipment to mow
nature strips.
Lack of shading with no trees planted in private open space. This runs parallel with
inefficient solar design of most project homes with usually dark roofs, limited roof
cavities and high dependence on summer internal space cooling - often from waterconsuming evaporative coolers or high energy use air conditioners.
High building footprint coverage and imperviousness. This is due mostly to large
houses being on generally small lots. In extreme circumstances such as under the
Small Lot Housing Code, the percentage imperviousness is permitted to be 90%. This
far exceeds that from lots in established suburbs, which vary from around 40% upwards
to generally no more than 75%. This also has considerable implications for soil moisture
maintenance and groundwater recharge.
On-site stormwater retention at lot scale only provided where household chooses
a tank in preference to solar hot water under 6 star requirements (about 30% of cases).
However, new housing has such limited space for tanks that often only 2 kl tanks are
chosen. This means that potential yield from the roof is much greater than tank
capacity. As a result, tanks often overflow repeatedly in an average rainfall year, limiting
stormwater volume reduction and potable replacement objectives. The lack of
householder capacity to maintain tanks is also poorly considered under BAU.H
7.1.3

Streetscape Perspective

Nature strip widths (often 2.75 to 3.2 m. as shown in recent PSPs, but occasionally
less) do not enable large tree growth in a supportive environment. A large tree has the
best opportunity to grow and develop a useful canopy where it has a wider nature strip
so it can optimise gaining moisture and nutrients from a larger soil volume. Narrower
nature strips and the proliferation of underground services means trees have
inadequate space for root development clear of pipes and cables. Should pipes require
repair or replacement, disturbance of roots can readily occur. Trees are often lost at this
time.
Parking on nature strips brought about as a result of narrow road pavement widths
not permitting safe on-street parking. This causes soil compaction on verges, which are
transformed from nature strips into car parking bays often devoid of vegetation.
No fencing or controls during house construction phase, with soil compaction
caused by storage of materials and access by heavy and trade vehicles resulting in tree
damage and/or poor tree development.
Irrigation of street trees for two years is the standard practised by most councils
under BAU. However, under increasingly dry conditions irrigation may need to be
extended. Many councils under BAU have had limited convenient access to alternative,
reasonably priced water where restrictions on potable water use have reduced their
ability to irrigate.
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Unwillingness of councils to continue developers’ streetscape and open space
irrigation regimes. Some developers have a strong interest in estate presentation
under BAU and employ irrigation liberally to achieve that end. However, once
developers depart, most councils are unwilling to meet the cost of such irrigation
regimes due to the price of water, even where recycled water is supplied, as its price is
currently only slightly less than potable water. Councils do not have standards requiring
irrigated nature strips, so there is no expectation or rationale that such a service will
continue to be provided once councils take over management.
Lack of innovation in nature strip design. Even though nature strips can often be
poorly maintained and have a poor grass cover, the same model of grass understorey
with a single tree is expected and employed. There are also all too few examples of
innovative groundcover species being employed such as inland pigface (Carpobrotus
modestus) which is occasionally employed with positive effect on nature strips in the
west.
Bringing infertile sub-soils to the surface in road formation and estate service
provision. A BAU state invariably gives little attention to soil properties. In the west in
particular, cutting into the landscape to provide for services and road formation can
expose sub-soils with alkalinity, sodicity and salinity issues not conducive to plant
growth. Therefore nature strips and private open space may have poor soil properties
unable to support healthy tree or vegetation growth.
7.1.4

Open Space and Associated Land Perspective

Melbourne Water assets (especially wetlands) usually have a limited beneficial
interface with associated terrestrial areas. Often wetland and/or retarding basin
planting ends with limited sympathetic transition into a terrestrial zone with little, if any,
tree cover to offer bird perching sites, shading of the wetland fringes, or of nearby
recreational users (walkers, cyclists). Trails around wetlands are usually not considered
as part of original planning of the wetland - unless a developer’s landscape architect
has been involved - and thereafter can be slow to be provided. Melbourne Water
supplies a base level of planting around these assets. However, it does not see it as its
responsibility to provide planting beyond the limits of the wetted perimeter of the
wetland, which is primarily considered to have a stormwater treatment function. The
wetland’s wider landscape functions are considered incidental. The same applies in the
case of retarding basins.
Equally, councils have not always taken the opportunity to significantly add value to
wetlands and retarding basins by undertaking complementary terrestrial planting on
land they either own or are licensed from Melbourne Water to use for recreation
purposes. The same applies to trails, with siloed organisational approaches limiting the
community benefit that can be derived from these assets.
Encumbered water corporation land not always deliberately located adjacent to
open space. While there can be a neat and beneficial coincidence between the location
of open space and adjacent floodplains, other water corporation land required either for
local treatment plants, pump stations, holding tanks, etc. may not (often for good
reasons) be located adjacent to open space, or be able to. This reduces the potential
for encumbered land to effectively extend open space.
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Design of open space is variable with active open space insufficiently providing
for coincidental and integrated passive open space use. Under BAU, integration of
passive use within active recreation sites is not sufficiently considered. Planting of trees
around playing fields tends to not be deliberately planned and limits opportunities for
use by the largest recreational user group – walkers.
Protection from elements not well-considered. Under BAU, the need to protect open
space users from wind, rain and summer sun is not well planned for. This reduces the
attraction of open space especially in winter months.
Quantity of open space in preference to quality. Under BAU, provision of open
space tends to be more about the quantum of open space and less about quality.
However, quality and the capacity to provide contact with nature is important to deliver a
range of psycho-social benefits for the community. This is rarely considered under BAU
planning for open space.
7.1.5

Water Perspective

Current Best Practice Environmental Management (BPEM) guidelines for
stormwater quality are employed under BAU with stormwater treated to the standard of
80% reduction in the mean annual load for total suspended solids, 45% reduction in
nitrogen and 45% reduction in phosphorus.
Stormwater treatment is managed either with a combination of wetland and
biofiltration, or systems that are mainly one or the other. However, different councils
have different preferences and Melbourne Water also often seeks a mixed approach.
BAU does not seem to account for the additional liveability values of water retention in
the landscape via wetlands.
Treatment system management. Where this falls to councils, capacity to manage
stormwater treatment assets is variable. Almost without exception there is a lack of
long-term planning for effective asset management. Monitoring of performance of
assets also tends to be inadequate.
Stormwater quantity component of BPEM rarely applied. Under BAU local
waterways predictably become degraded as a result of increased runoff generated from
urbanisation. There is also little consistent and systematic re-use of stormwater,
although councils, with assistance from water corporations, may occasionally invest in
stormwater harvesting to irrigate open space. This amount of re-use amounts to a mere
fraction of the stormwater volume generated from development under BAU. Critically,
there is no consideration of the need to maximise infiltration to offset loss to soil
moisture, to help recharge groundwater and to retain water in the landscape.
Infiltration and small event flow control opportunities in retarding basins not
employed. The use of Melbourne Water retarding basins as sites where soil infiltration
and small event flow control (1.6 year ARI flows back to natural) could occur is not
examined under BAU.
Third pipe usually mandated. Water retailer preference for mandating third pipe
(treated wastewater reuse) can create competition with stormwater harvesting and
reuse and has tended to relegate management of stormwater to a lesser position.

Page 124 of 327

LIVEABILITY AND THE VEGETATED URBAN LANDSCAPE

Few water bodies other than wetlands in landscapes, as responsible agencies
find them difficult to manage. Lakes are not sought-after assets by either Melbourne
Water or councils. Melbourne Water is only too aware that lakes often generate bluegreen algal problems in summer, and councils are generally uncomfortable with lakes as they are with management of any water body. Sustaining lakes in areas of low
rainfall is almost impossible. This makes water retention in the landscape, other than
for wetlands, difficult, even if the land-take issue and cost could be addressed.
Piping of minor streams and valley lines. A common element of BAU is failure to
take advantage of the opportunity presented by drainage or valley lines to build an
open-space structure associated with rehabilitated minor streams within the
landscape.85
Passive irrigation and simple sediment trapping not employed. With the exception
of isolated trials of new WSUD approaches, BAU does not involve either the deliberate
design of passive irrigation of streetscapes via kerb inlets and the like, or attempts to
construct simple sediment trapping devices that would contribute to sediment
management and offer councils a low cost method to do so. Under BAU, on-street
treatments have tended to be either raingardens (numerous examples in City of
Whittlesea) or nothing.86
Commercial and industrial precincts with limited WSUD or storm flow reduction or
infiltration. Although these areas present some significant opportunities for harvesting
and retention of stormwater, under BAU this opportunity is rarely exploited.
7.1.6

Urban Heat Perspective

Limited emphasis on the importance of shade to manage urban heat. Under BAU,
urban cooling does not tend to be planned for in growth areas, with little or no deliberate
mitigation of heat generating surfaces such as road pavements or large asphalt
surfaced car parks.
Water bodies in the landscape not used as a beneficial feature. Under BAU, land
uses such as shopping centres, community facilities, are not planned to take optimal
advantage from nearby wetlands or other water bodies by addressing them.
Absence of green facades and roofs as a heat mitigation tool. BAU places little or
no emphasis on this component of green infrastructure to mitigate urban heat.
Vast majority of residential homes in new suburbs have dark roofs and small roof
cavities. Under BAU, dark roofs are deemed fashionable and are widely deployed,
despite their capacity to add significantly to internal house temperatures on hot days.
Asphalt pavements not treated with reflective surfaces. Under BAU, standard
asphalt streets have high heat retaining properties, but alternatives are not examined.

85

This is sometimes constrained by a need to provide a lower drainage invert that dictates the provision
of piped systems or deeper channels.
86
Swales have also been subject to very limited success with residents too often failing to understand
their function and filling them in (due to steepness caused by insufficient width) or using them for car
parking. Almost no growth councils now approve swales.
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7.2

ASPIRATIONAL STATE

The purpose of this section is to define a vision or aspirational state for new
development with liveability objectives at its core.
7.2.1

Urban Design Perspective

More considered, integrated and detailed planning and design effort, focussed
centrally around liveability, and taking into account local character and
constraints. This planning effort would more consistently and successfully engage with
developers, councils, water corporations and others. It would have as its centrepiece
achievement of sound liveability outcomes with a focus on the quality of streetscapes
and open space, retention and enhancement of existing landscape features and their
capacity to reflect a local or regional character in order to communicate a sense of
place. Provision for greater connectivity and encouragement of active transport modes
would also result from this planning effort. The outcome would be stronger guidance for
developers, and especially smaller developers, who might otherwise have had limited
interest or broader knowledge regarding liveability and water-related issues.
Diversity of housing types suiting many age groups and enabling easy transition (i.e.
without changing suburbs), between housing types as people age and their housing
needs change, thus preserving neighbourhood social networks and social fabric. Water
(especially stormwater management and retention of water in the landscape) and
vegetation assist the presentation and marketability of different housing types through
providing naturalised settings they can leverage off. However, the role of water and
vegetation goes much further than mere assistance with marketability. They are also
key tools in mitigating the extent to which urbanisation and imperviousness interfere
with the water cycle. In an aspirational state, vegetation and water in the landscape
help repair the water cycle, through a focus on ensuring adequate rates of infiltration
and improvements to evapotranspiration. Urbanisation therefore does not negatively
impact on the water cycle.
Vibrant town centres with medium and even high-density developments (8-10
storeys) a feature and incorporating train stations (preferably) with coordinated,
connecting bus services. Overall density of development would be retained and even
enhanced, with medium and high-density development at 35-45 dwellings per hectare
thereby enabling easier provision of major community services due to these numbers.
Stormwater from this denser development would be well managed with significant
amounts of re-use. The public realm of town centres would preference pedestrians and
cyclists over cars in terms of safety, space and convenience. Shared use paths would
be attractive and designed as a priority element of the transport system for the town
centre. Shops, employment and services would be within easy walking distance for
town centre residents. Medium and high-density developments would be constructed to
a high standard capable of attracting long-term owner-occupiers, as well as tenants,
and seeking to create a sense of community within the development.
Town centres would take full advantage of adjoining open space and street spaces
would have active frontages engaged with their surrounds. An integral element of the
quality of these developments would be their high quality, diverse gardens and private
open space providing people contact with nature at their doorstep. Many large trees
would help soften the built form. Green facades and green roofs would be widely
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employed with green west-facing facades in particular providing an important function to
help shield buildings from summer heat.
A water body (usually a wetland) would be a key feature of the setting of town centres.
It would have vegetation that is attractive, provide habitat and ecosystem functions,
ensure appropriate and sustainable stormwater treatment, be capable of effectively
providing a vegetated link from the aquatic margins to terrestrial areas and offer shade
to walkers and other users. The cooling function of the water body would be a key
attribute benefiting the town centre. These new town centres would ideally be
developed from a full urban design master plan covering both public and private realms.
7.2.2

Lot Scale Perspective

Minimum single lot sizes that permit adequate private open space. Single lots
under an aspirational state would have a mandated minimum lot size, along with a
maximum building footprint and a maximum permitted percentage imperviousness to
facilitate improved stormwater management. Such lot sizes would lend themselves to
the possibility of garden establishment and permit planting of trees at the front and rear
of the property offering amenity, a more aesthetically pleasing landscape, a softening of
the built environment and shade to some windows and parts of the roof. An aspirational
state would see the quality of housing on these minimum-sized lots substantially
improved, through site-specific consideration of house site coverage, orientation and
landscaping, using sustainability and housing performance standards. Mandating
slightly larger sizes for small lots could be done without unduly compromising
densification, especially where there is more extensive application and further
intensification of medium and high-density housing at town centres.
Lower rates of imperviousness at lot and development scale. Intensification of
development at town centres may have little impact on imperviousness overall and in
any case, imperviousness could be mitigated by stormwater harvesting and additional
porous paving.
Increased potential for soil infiltration. A feature of the aspirational state would be
the change to the legal point of discharge for stormwater. This would initially be via an
infiltration trench rather than a pipe to the street kerb and channel. This would become
more viable under the aspirational state with larger small lots sizes and lower permitted
imperviousness. In addition, an incentive program could be introduced to encourage
households to establish vegetation including trees. Vegetation would help take up
infiltrated soil moisture and evapotranspiration would assist cooling.
Supply of alternative water more viable. Properties of a larger minimum size would
also make supply of alternative water (recycled or other) more viable, given the
increased likelihood of outdoor irrigation. The objective under an aspirational state
would be for recycled water (subject to suitably low sodium content) to complement
stormwater in topping up soil moisture over dry summer periods when infiltration is
limited due to low rainfall. The reduced price of recycled water under an aspirational
state encourages its use.
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7.2.3

Streetscape Perspective

Wider nature strip widths for all streets would be a key feature of the aspirational
state. Wider nature strips would provide greater soil volume for tree root growth and
increase impervious surfaces. These wider nature strips would be able to support larger
trees with a shade canopy and permit infiltration of stormwater from kerb and channel
inlets. Wider planted nature strips, which effectively extend private open space, may
also encourage residents to maintain nature strips to a greater degree and irrigate them
with recycled water during dry summer periods, thereby providing a further use for this
water.
Innovation in nature strip design encouraged by greater width. An aspirational
state that includes wider nature strips with an infiltration zone would encourage a
number of more innovative approaches to their design with the opportunity for
innovative ground cover species87 that could remove the need for ongoing grass cutting
and provide a more attractive streetscape. Incentive programs for householders could
be developed to encourage such innovation.
Property stormwater infiltration to nature strips. Subject to appropriate modelling,
roof stormwater from rainfall event overflows would be permitted to flow to infiltration
trenches installed in nature strips. Nature strips would also receive runoff from
driveways, footpaths and from kerb inlets due to their slight depression. The extent of
depression would not be pronounced due to its width. Design of stormwater infiltration
could allow manual irrigation of street trees to be reduced, and possibly eliminated,
depending on seasonal conditions. Permeable street parking bays would also help
contribute to soil moisture for street trees and further reduce transported stormwater.
Sound street tree species selection, stock and planting techniques. All of these
elements have been noted as having some deficiencies under BAU and would be
addressed under an aspirational state. Species selection will be heavily influenced by
soil volume availability and likely changes to climate and perhaps especially the
increased incidence of very hot days. Further research would allow a greater number of
appropriately adapted species to be used. Research is required to select, trial and
implement the use of a greater number of species within the urban environment. The
further development and observance of Australian Standards, for tree stock selection
and planting techniques, would also enhance the quality and degree of successful
canopy establishment.
More seamless transition in streetscape management from developers to
councils. Under an aspirational state, streetscapes would not be subject to any
noticeable change in management regimes at the time of transition to councils. Initially
and prior to handover, developers would maintain trees to a high level so that they meet
tree assessment requirements as set by councils in relevant policy and documentation.
After handover, irrigation regimes employed on major road verges would be continued
as the price of water available for these purposes would not cause a significant penalty
87

e.g. Inland Pigface (Carpobrotus modestus), Creeping Boobialla (Myoporum parvifolium), Black-Anther
Lily (Dianella admixta), Tufted Bluebell (Wahlenbergia communis), Spiny Bushpea (Eutaxia microphylla
var. microphylla) and many other species suited to damper conditions where infiltration is provided (e.g.
Knobby Club-Rush (Ficina nodosa), Cut-Leafed Daisy (Brachyscome multifida), Basalt Daisy
(Brachyscome basaltica var gracilis), Slender Speedwell (Veronica gracilis).
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to councils. All street trees would be entered or updated on council’s database inventory
at the time of handover.
Careful examination of regional differences. Under an aspirational state significant
climate, terrain and soil chemistry differences across and between regions would be
properly considered. This would especially apply to soils and rainfall in the construction
and implementation of streetscapes, with soil tests being required to help determine
species selection for street trees.88
Avoidance of sub-soil mixing in high clay or alkaline soils, especially in drier
areas. An aspirational state would either see estate formwork carefully segment soils
on site89, to avoid mixing of limestone rich or saline sub-soils rendering tops soils
unsuitable for plant growth, or a more systematic application of gypsum to soils to
address a number of issues including sodicity. The aspirational state recognises this is
especially important for nature strips and private open space on the lot.
7.2.4

Open Space and Associated Land Perspective

Effective integration of Melbourne Water assets (especially wetlands) with
associated terrestrial areas and open space. Under an aspirational state, wetland
plantings transition sympathetically into a terrestrial zone and/or open space via
provision of complementary planting of trees and shrubs offering a variety of habitat
niches including water bird perching sites, shading of the wetland fringes, or of nearby
recreational users (walkers, cyclists). Facilities and trails around wetlands are planned
as part of urban design and councils and Melbourne Water work cooperatively to
optimise community, biodiversity and liveability benefits at these sites.
Opportunities deliberately sought to co-locate encumbered water corporation
land with passive open space. Under an aspirational state, water corporations and
councils seek every opportunity to locate assets in a manner that can complement and
add to council open space in order to optimise community benefit. This permits some
increased flexibility around discussion of potential complementary low risk uses
enhancing unencumbered open space allocations.
Design of active open space fully integrated with its surrounds and providing
opportunities for passive use. An aspirational state achieves optimal use from
available open space with surrounds of sports fields dedicated to passive recreation. It
extends opportunities for walking in recognition that it is the largest recreational use of
open space. Planting of trees around playing fields is a central element of their design,
framing the sports fields, shading areas for spectators and creating more attractive
environments for walkers.

88

Moreland is one council is the study area that has produced a species list of recommended street trees
from small through to large trees (see: http://www.moreland.vic.gov.au/parking-roads-andtransport/roads-and-footpaths/street-trees.html last accessed 15 November, 2014). While every council
arborist would have a more preferred list of species they would work from, in an aspirational state that
information would be more widely available.
89
To achieve soil segregation, a Materials Tracking Management Plan would be prepared and become
the responsibility of the site superintendent. Extensive soil monitoring would be undertaken after the
construction phase to determine success with segmenting soils and to ensure soils in areas of private
and public open space are fit to sustain vegetation long-term.
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Quality of open space a key driver. Quality of open space, its resilience (especially in
response to climate change) and provision of contact with nature are all key to how
passive open space is planned in an aspirational state. Enhanced biodiversity functions
would also be likely to result from a greater emphasis on provision of contact with
nature. In this aspirational state it is widely recognised that open space with these
attributes delivers multiple psycho-social benefits for the community. This has become
a major driver for higher quality open space.
Protection from weather enables and encourages year-round use of open space.
Because promotion of health and physical activity is central to liveability under an
aspirational state, the design of open space fully considers the need for protection of
users from wind, rain and summer sun. This often has the added benefit of providing
passive open space that is comprehensible to humans and in which they feel an
appropriate level of enclosure (Speck, 2012)90.
7.2.5

Water Perspective

Revised Best Practice Environmental Management (BPEM) for stormwater quality.
Under an aspirational state stormwater is treated to achieve the new BPEM that lifts
standards for total suspended solids, nitrogen and phosphorus removal.
Stormwater treatment under an aspirational state is seen in parallel with achievement
of liveability and urban cooling objectives. Accordingly, wetlands are a first preference,
although biofiltration is employed at constrained sites.
Treatment system management. Under an aspirational state councils are well
equipped to manage a variety of stormwater treatment assets. Councils understand life
cycle costs and are well placed to manage assets they are responsible for.
Third pipe complements stormwater management. Under an aspirational state, the
previous competition between stormwater re-use and recycled water has been resolved
with recycled water complementing and supporting stormwater management in
recognition that the latter is a more insidious and detrimental problem for the
environment and liveability. Garden irrigation comes from recycled water over summer
months when stormwater infiltration diminishes. Recycled water is also valued for
active open space irrigation due to its reliability. All playing fields are irrigated to keep
them playable at all times and selected passive open space sites are also irrigated in
summer to offer cool zones during heat waves.

90

Speck points out the following in relation to how humans enjoy open spaces:
Most of us enjoy open spaces, long views, and the great outdoors. But we also enjoy – and need – a
sense of enclosure to feel comfortable as pedestrians. Evolutionary psychologists tell us how all animals
seek two things: prospect and refuge. The first allows you to see your prey and predators. The second
allows you to know that your flanks are protected from attack…….
For Homo sapiens, the need for prospect and refuge may have an even more specific source. The
ecologist E. P. Odum argued that it was not grassland or forest that provided the ideal early habitat for
humans, but rather the boundary between the two, the ‘forest edge,’ where both distant views and
physical enclosure were present. (Speck, 2012, p. 213).
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Councils can afford to irrigate passive open space more extensively as the price of
recycled water is minimal under an aspirational state. This is partly due to water
corporations taking a view that, especially in a context of their support for liveability, it is
preferable to re-use the water than dispose of it to a metropolitan treatment plant such
as WTP or to the Bay.
Stormwater quantity controls rigorously applied and accepted under new BPEM
standards. Central to improved understanding delivered in an aspirational state, is
widespread agreement about stormwater quantity management. This has become a
key component of liveability considerations. In the aspirational state, the new BPEM
has institutionalised the acceptance of this imperative. Stormwater quantity
management now begins at the lot where roof runoff is directed to infiltration trenches in
the larger gardens of new lots. Infiltration would initially be designed to cater for all roofgenerated stormwater up to 5mm rainfall events - the largest component of all rainfall
events in Melbourne. This results in all rainfall events up to 5mm being directed to the
improvement of garden or nature strip soil moisture to support vegetation.91 During dry
summer months recycled water is used to maintain soil moisture, subject to water
quality improvements. Numerous additional efforts in streetscapes, open space and
elsewhere would also be directed to soil infiltration in a concerted attempt to keep
stormwater out of streams and help with improved soil moisture.
One of the more attractive elements of these solutions would be the fairly low-tech
nature of these measures meaning maintenance levels could be minimal.
Retarding basins employed for infiltration and small event flow control. Under an
aspirational state, Melbourne Water retarding basin sites would be used for soil
infiltration and small event flow control (1.6 year ARI flows back to natural). This would
assist with ‘loss’ of stormwater and add to soil moisture retention for cooling through
additional zones being added to retarding basins downstream of wetland cells.92
Water bodies a more common feature of landscapes with management issues
and responsibilities resolved. Under an aspirational state, water bodies in the
landscape have become more common and are valued for their cooling capacities. The
capacity for more intense development of medium and high density sites has helped
address the land take issues that arise from additional retention of water in the
landscape, over and above that required for stormwater treatment. Commercial and
medium and high-density development has been located around these water bodies as
developers can achieve high returns. Water bodies are invariably managed as
wetlands to assist their management and have limited areas of open water to avoid
blue-green algal outbreaks. Due to these types of water bodies now being preferred,
the number of lakes with extensive areas of open water is significantly reduced in an
aspirational state. The management of the water bodies is well understood and
responsibilities between Council and Melbourne Water have been resolved. Recycled
91

Rainfall events over 5mm that then result in stormwater leaving the lot would be relatively small in
number. This is based on the evidence that are 139 rainfall event days on average for the Melbourne
Regional office of the BoM, yet only 40-50 days of those days have rainfall above 5mm across the broad
study area. Parts of the west have fewer rainfall days, eg. Melton had 119 rainfall days over the period
mid November 2013 to mid November 2014.
92
This may have downsides due to additional land take. Design issues and threats to the structural
integrity of retarding basin walls from increased soil moisture would also need to be managed.
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water helps with top up of water levels when dry conditions are experienced, thus
displaying a further area where the two work in a complementary fashion.
Minor streams and valley lines an essential building block of liveability. In the
aspirational state, developers and urban designers seize upon any natural feature to
begin the process of building a liveability framework for new developments. Minor valley
lines are employed to ensure that local streams are rehabilitated and become a key
element of the open space network and green/blue spines through the suburb. Where
depth of invert to provide an outfall is not an issue, under an aspirational state, piping is
avoided at all costs and in turn helps manage stormwater and protect receiving
waterways. Where deeper inverts are required, floodways with minor open water
channel features are preferred.
Significantly increased passive irrigation and simple sediment trapping.
Streetscapes in an aspirational state are always designed to maximise passive irrigation
via kerb inlets. Greater design attention has also been given to avoiding the blocking of
inlets with leaf litter and sediment. Councils also employ a greater number of open, at
surface vegetated sediment traps as these can be readily cleaned and are relatively low
maintenance compared with raingardens. Sediment traps are placed in streets or open
space sites where stormwater can be readily intercepted and where there is a
downstream asset to help protect.
Commercial and industrial precincts targeted for improved stormwater and water
management. Under an aspirational state, commercial and industrial precincts would
be specifically targeted for improved water performance. On-site detention and
harvesting for re-use would be the subject of discussions with water corporations prior
to planning approval to ensure limited discharge to streams with a whole of precinct
approach taken especially where industrial was the sole land use over a large area.
Alternatively, green roofs may play a significant role in retention through major
reductions in roof runoff. 93
7.2.6

Urban Heat Perspective

Water bodies in the landscape optimised. All wetlands and other water bodies in the
landscape are used to full advantage to offer attractive views in town centres and to
help soften the built form. Shopping centres, community hubs, cafes, libraries and the
like all seek out opportunities to address these water features. Urban form is designed
around these features rather than water bodies having to fit within the urban form.
Sympathetic design also helps direct air flow across these water bodies. Trees are
planted in concert with wetland systems to give the landscape a more natural feel.
93

Research conducted since 2006 by the University of Auckland and Landcare Research at Manaaki
Whenua shows that an extensive, thin profile green roof can retain up to 80% of precipitation. See:
Fassman-Beck, E and Simcock, R 2013. Hydrology and Water Quality of Living Roofs in Auckland,
Novatech. and Fassman-Beck, E, Voyde, E, Simcock, R and Hong, YS, 4 Living roofs in 3 locations:
Does configuration affect runoff mitigation? Journal of Hydrology 490 (2013) 11-20. Also: Growing Green
Guide: A guide to green roofs, walls and facades in Melbourne and Victoria, Australia. Department of
Environment and Primary Industry, February 2014. Also Walmart in the US have published studies
showing green roofs are more energy efficient and require lower maintenance than white roofs (G.
Hopkins, pers. comm.)
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Shade recognised as critical to management of urban heat. In the aspirational state
liveability assumes a primary role in the design of new suburbs and is a key focus for
planners and designers. Building materials and land surfacing are critically assessed to
optimise reflectivity and reduce heat retention. The role and location of trees is critical in
providing shade to hard surfaces and for evapotranspiration, but so is street and
building design in town centres to optimise summer shade and allow pockets of cool air.
Green facades and roofs used more frequently as a heat mitigation tool. Under the
aspirational state, green facades and roofs are relatively common and are seen as a
key means of shading larger buildings. All west-facing medium and high-density
developments are required to use green facades to mitigate afternoon summer sun.
Similarly, commercial and industrial precincts with large heat-retaining external surfaces
are required to provide a heat impact statement as part of their planning permit
application and to mitigate with green facades where deemed necessary.
Green roofs and facades integrated to reduce energy costs. Especially in medium
and high-density residential areas, green facades and roofs and are used to reduce
heat retention and transfer into the building, thereby reducing energy costs.
Reflective or light coloured roofs for low density residential. In an aspirational state
the use of cool roofs in low density residential zones provide many benefits.
Reflective pavement treatments. The addition of a reflective surface reduces heat
island impacts from streetscapes.
7.3

GAP ANALYSIS

The following are considered to form the gaps between BAU and aspirational when
examining liveability related characteristics.
7.3.1

Urban Design Perspective

Absence of certain aspects of detailed, integrated planning and design effort
focused centrally around liveability and taking advantage of natural and
constructed features around which a more liveable urban form can be built.
Although improving over time, the timeframes in which PSPs have been prepared since
their inception does not appear to permit the type of considered, finer scale planning
important for the development of more liveable suburbs. Liveability considerations
appear to be lower down the order of key considerations when planning for new
suburbs. Streetscapes, for example, still appear to be given too little regard for their
importance in the vegetated urban landscape.
In addition, stormwater treatment wetlands, which are often a critical landscape feature
of new suburbs, are often not brought into the planning of urban centres as a focus
around which activity and liveability can be built. High use commercial and community
service buildings are not necessarily planned to address these water features. Thus the
gap is insufficient focus on the natural or constructed features of the local environment
and the desire to build a suburb outward from those features. Messages about the
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centrality of liveability are currently absent in relevant documents such as the
Engineering Design and Construction Manual.94
Insufficient use of vegetation and water retained in the landscape to help market
housing types (i.e. medium density) thought to be more difficult to sell in growth
areas.
Firstly, it should be noted that there are some question marks over the preference for
detached housing. Research undertaken by the Grattan Institute in 2011 sought to
explore homebuyers’ preferred dwelling type and location with real-life budget
constraints across both Sydney and Melbourne. The data shows that contrary to
popular belief, not all Australians want to live in detached housing as 60% of those
surveyed in Sydney preferred other types of housing and similarly 52% in Melbourne.
This tends to show that the type of housing people actually want is much more varied
than these cities are currently providing. “A significant proportion of people want to live
in a semi-detached home or an apartment in locations that are close to family and
friends, to shops and to transport options.” (Kelly, 2015, p. 82). Further, only 12% of
Melbournians, given the full range of choices within their budget constraint, preferred a
family-size detached house on the city fringe. Yet detached houses represented more
than two-thirds of homes built in Melbourne in the decade to 2010, with most of these
houses built on the fringe. Detached houses also dominate Australia’s accumulated
housing stock.95
The important qualifier here is not just housing type, but location. In established
suburbs with good access to jobs - where it would seem people would prefer to live and
preferably in some type of medium density housing - constraints on building this more
diverse housing stock, takes a variety of forms. These include a comparatively lengthy
approval processes and the potential for objection and planning appeals.I
In growth areas, despite marketability being the issue with increased variation from the
norm of single storey detached housing, there is some anecdotal and research
evidence demonstrating that water and vegetation can assist.
The anecdotal evidence comes from observation of medium density housing at
Woodland Waters, Mernda Villages and Riverdale in Mernda. Here, there appeared to
be a healthy proportion of medium density housing, invariably located addressing parks,
wetlands or waterways so residents could perhaps be compensated for an absence of
private open space. In slightly older locations such as Woodland Waters, where
rehabilitated waterways with their associated vegetation had the advantage of time to
mature, trees had grown to help screen multi-storey units that were now no longer
obtrusive. In other locations, medium density units overlooked small parks with old
River Red Gums creating a valuable outlook for residents.
Recent research by Planet Ark perhaps adds some weight to these anecdotal
observations. Some 56% of its survey respondents reported that having views of
nature such as a park, bushland or paddocks was important to them in considering
94

GAA, 2011
This mix has changed little over recent decades: in 1976, detached housing comprised 78% of
Australia’s housing stock; in 2011 the share was 74% (Kelly, 2015).
95
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nature at home. Further, some 78% would prefer to live in a home with many natural
elements such as trees, plants and a garden, over one that does not. In terms of
willingness to pay, the survey found that, assuming a house price of $500,000,
respondents would be willing to pay an additional $35,000 for that same house to be in
a green, leafy neighbourhood.96
7.3.2

Lot Scale Perspective

Lot sizes increasingly unable to facilitate on-site rainwater retention and
management of stormwater, or sufficient private open space for tree growth. The
trend under BAU is towards smaller lot sizes generally, along with an increasing
segment of lots of 300 square metres or less, although these very small lots are still a
fraction of the market. Affordability concerns are a key driver for these very small lots.
An aspirational state involves lot sizes capable of accommodating an increased
percentage of private open space as well as reduced imperviousness.
A reversal of this trend would help close the gap between BAU and aspirational97 and
create the circumstances for better liveability outcomes through: improved management
of stormwater on-lot; and sufficient private open space to permit tree planting for house
shading. Larger lots also provide additional benefits including increased viability of
recycled water, as stormwater could be taken out of competition with recycled water
should stormwater be directed primarily to infiltration.
Alternatively, the small lot code could be adapted to include provision for ground water
recharge and vegetation to help modify micro-climates. Such an adjustment could
consider introducing clauses related to landscape, ground water recharge and
orientation for climate and privacy on all lots. However any adjustment would also need
to include reference to regional soil conditions as these vary across Melbourne’s growth
areas.
7.3.3

Streetscape Perspective

Inadequate nature strip widths. One way to partly compensate for reduced lot sizes
and reduced private tree cover is to ensure nature strips are more able to support large
tree growth. This has two key aspects.
Firstly, nature strips, no matter what their width, need to have appropriate protection
from vehicles such that trees have the opportunity to grow. Field observations revealed
that numerous recently developed suburbs have many nature strips given over to car
parking because narrow road pavement widths prevent safe on-road parking. Roll-over
kerbs also facilitate either full or partial parking on verges. The result is soil compaction
that stunts tree growth due to oxygen and moisture depletion from surfaces becoming
virtually impervious.

96

Planet Ark, Valuing Trees: What is Nature Worth? 2014, p. 21.
As two storey homes add significant cost, although this provides more optimal use of space and is an
obvious solution to shrinking lot sizes, it has not been included in the assessment, as a higher cost
product was not seen as a sound aspirational objective. Any requirement for two storey housing would
erode the affordability offered by small lots.
97
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The aspirational state seeks to return verges to performing a primary function as an
area for vegetation growth and healthy tree establishment.98
While the contemporary fashion of garaging cars at the front of the property is a
fundamental cause of loss of nature strip area99, another key factor inhibiting nature
strip availability is the extent and number of crossovers. This is caused by a number of
factors with small lots and narrow frontages being a leading cause. Semi-detached
houses in a mirrored duplex style also often have joined driveways and therefore no
nature strip at property boundaries. The net result of a high incidence of crossovers is a
reduced street tree canopy with trees becoming more spread out, perhaps at intervals
of 30 metres along the streetscape. This is well in excess of what might be desirable
for trees to perform a shading function, especially for the road surface.
Medium density housing usually does not permit garages accessed from the front of the
property due to this issue of high numbers of crossovers. Instead rear laneways are
provided for what is known as rear loading. Often this creates its own stormwater
management issues with rear lanes, sometimes with widths of 8 metres or more, adding
to what is already high imperviousness from the medium density development. Other
observed cases of medium density housing without a rear laneway per se, in any case
had almost the entire area at the rear of units paved, with minimal landscaping and
pervious areas.
Secondly, nature strips need to be of a width capable of supporting tree growth and in a
manner that reduces impacts on, or interference from, utility services under the nature
strip.
Nature strips can also perform a stormwater management function, with stormwater
able to be directed to nature strips via kerb inlets for infiltration. Both of these functions
will require nature strips wider than is currently the case.100 The gap that needs to be
closed therefore is to obtain a wider minimum nature strip width that will allow a
healthier, larger tree, as well as stormwater infiltration.
Inadequate protection of nature strips during development/construction and lack
of reach of bonding systems. BAU sees no protection offered to nature strips during
the period when house construction is underway. This results in compacted soil and
physical damage to trees. An aspirational state where nature strips are fenced during
construction to protect soils and trees is one that needs to be increasingly implemented.
98

The gap is not one that can be addressed by penalties for parking on nature strips as this would be
impractical for households that are almost entirely car-dependent, have multiple vehicles and the need for
at least short-term street parking for their own use or for visitors. Hence wider streets accommodating
the expanse of four vehicles across with clearances, thereby permitting parking exclusively on the road
pavement, would be an important first step to ensuring street tree cover can be optimised and the gap to
aspirational can be closed. Concerns about speeding vehicles on wider streets could be readily
addressed by deployment of speed humps. The depressing of nature strips and construction of kerb
inlets (perhaps even raised) would also discourage verge parking.
99
With slightly larger lots of around 11-12 metres, front garaging is not an insurmountable issue.
100
The width of nature strips varies significantly across recent developments, but many are around 3
metres. The most recent PSPs seem to generally recommend widths of 2.75 or 3.2 metres depending on
the type of street. This is not considered sufficient. Especially if a new and additional stormwater
management function is to be performed on nature strips, it logically follows that more space will be
required.
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The gap then is the inadequate bonding of builders for damage to nature strips during
the construction process.
Increased soil testing of nature strips to ensure adequate growing medium. BAU
sees no testing of soils in nature strips during the land development phase with an
assumption that soils will be appropriate for growing of nature strip trees and turf.
Aspirational would see avoidance of sub-soil exposure and mixing with high clay or
alkaline soils, especially in drier areas, due to the need to avoid incorporation of
limestone rich or saline sub-soils rendering tops soils even more alkaline. The gap
therefore is the absence of soil testing of nature strips to ensure an adequate growing
medium. This possibly stems from some failure, especially on the part of developers, to
understand local soil properties except for foundation parameters.
7.3.4

Open Space and Associated Land Perspective

Increased integrated planning of open space. The gap between BAU and the
aspirational state is a lack of deliberate integrated planning of open space where:


waterways, drainage reserves and wetlands transition more readily into open
space;



passive open space becomes a more integral component of all open space
planning with active open space areas dedicating space outside of playing fields
for passive use, especially walking within shaded areas; and



there is a more seamless transition between encumbered water corporation and
other land and unencumbered open space.

Increased inclusion of contact with nature in the design of open space. BAU sees
too little attention given to the detail of open space to ensure passive parkland
especially, promotes an essentially different experience from its urban surrounds and
enables contact with nature. Contact with nature should be a central objective of
passive open space to ensure the community can enjoy the various psycho-social
benefits it brings.
Increased quality of open space and weather protection to promote and
encourage more widespread use of open space. BAU sees open space designed
with too little regard for prevailing weather conditions and hence insufficient shelter to
encourage year round use. An aspirational state would see far higher levels of physical
activity in the community, because people are attracted to the use of open space, due
to it being usable almost all the time.
7.3.5

Water Perspective

Insufficient tried and proven mechanisms to mitigate changes in the natural
hydrology, promote rainfall infiltration to soil and reduce stormwater discharges.
BAU gives little attention to stormwater volumes in line with existing practice under
current BPEM standards. An aspirational state would seek to achieve a far greater
focus on this, including: renewed emphasis on volume management to protect streams;
water retention in catchments for re-use; lifting of soil moisture to enable improved tree
growth; groundwater recharge; and cooling urban environments via storage in the
landscape and in the soil. On-lot infiltration would be one mechanism, along with
Page 137 of 327

LIVEABILITY AND THE VEGETATED URBAN LANDSCAPE

harvesting in parkland, passive irrigation in streetscapes and dedicated infiltration zones
at retarding basins and elsewhere.
Both for nature strips and on-lot infiltration, it is proposed that additional land take be
balanced by increasing the density of the medium and high-density components of
development. These currently occur as dispersed developments scattered throughout
estates, or near town centres. In both cases, the presence of water and vegetation can
assist their marketability should this be a concern with their increased deployment.
Examples where this has occurred in the study area can be found at Woodland Waters
in Mernda where numerous medium density dwellings are located fronting wellvegetated constructed streams that have extensive ponded water as part of on-line
stormwater treatment.
However, a key question mark that remains is the increased imperviousness this type of
development would bring. At present, some of these developments have rates of
imperviousness possibly in excess of that of small lots (90%). This needs to be
addressed should there be an increase in this component of development caused by a
desire for increased infiltration beginning with single lots. Without it, there would appear
to be little point in seeking infiltration on single lots, as the solution of one problem
would be merely replaced by creation of another. This tends to highlight the interconnected nature of the urban fabric. Unravelling some threads at one end of the cloth
can result in flaws appearing at the other. Hence the need for any proposed changes to
be preceded by thorough investigation. This aside, improved design of the medium and
high-density components of development can bring a number of benefits including
increased life and activity around town centres.
Failure to consider minor streams and valley lines as a building block for
liveability. Under BAU minor drainage lines can often be piped as they are not
considered a feature worthy of preservation. The aspirational state by contrast sees
such features as a significant opportunity around which a feature can be formed that
enhances the liveability of a new estate. Developments in the west particularly lack
features that liveability can be built upon. Every advantage needs to be taken of these
opportunities if more liveable urban environments are to be created. This parallels
points above regarding urban design.
Increased attention given to potable water replacement from large commercial
and industrial precincts. Under BAU, growth area precincts with large roof areas
require no dedicated planning approach in order to manage their large rainwater and
stormwater volumes. Water retailers also rarely deliberately engage these users to
exploit opportunities for potable water replacement. The exception is the Yarra Valley
Water trial plant at Kalkallo designed to achieve stormwater treatment for potable reuse. By contrast, under an aspirational state, the problem and the opportunity
presented by these precincts would be exploited for potable replacement via rainwater
harvesting schemes that return water to the potable system with potentially reduced
treatment requirements. Commercial precincts are also subject to insufficient controls
to ensure WSUD approaches such as porous paving in car parks, rainwater re-use and
infiltration.
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7.3.6

Urban Heat Perspective

Increased consideration of shade provision as critical to management of urban
heat and too few controls. Under BAU shade has been given little or no attention in
how new suburbs are planned and built. Under an aspirational state, building materials
and road and land surfacing would be critically assessed to optimise reflectivity and
reduce heat retention. The role of trees would also be critical, along with street and
building design in town centres to optimise summer shade and allow pockets of cool air.
A closing of the gap would therefore see increased consideration of urban heat impacts
during the planning phase perhaps via heat impact and mitigation statements and
generally increased controls over the type of building materials that can be employed.
Green facades would become increasingly important to shade external west-facing
walls.
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8.

ISSUES SUMMARY

In summary, the key issues revealed from consideration of project research and the gap
analysis for growth areas are as follows.


Stormwater management and especially the issue of what to do with the
massive volumes of stormwater generated by urbanisation remains a critical
issue for urban planning and the protection of streams potentially impacted by
urban development.



Climate projections for the study area reveal that urbanisation, especially in the
west, will be conducted in increasingly dry conditions. This makes the imperative
to use stormwater for infiltration all the more important in order to be able to
support vegetation through increased soil moisture.



The trend to small lot sizes allied with large house footprint has caused a
significant reduction in backyard size and loss of the contribution backyards
previously made to the vegetated urban landscape. This amounts to new
suburbs in effect being deprived of a significant component of the vegetated
urban landscape with a consequent loss of biodiversity and cooling attributes that
trees in backyards might have otherwise provided. This trend also diminishes
the opportunity for utilising the lot as the initial stage of a stormwater
management train.



Small lots sizes covered by the Small Lot Housing Code are insufficient to
enable stormwater infiltration and supporting moisture for plant growth.



Nature strips widths should be increased so that they can take on the
additional function of stormwater infiltration. This would also better enable the
growth of large trees capable of producing shade-generating canopies.
Inadequate tree soil volumes would appear to currently be fairly common.
Passive irrigation of nature strip plantings has not also been employed
sufficiently. The enabling of this is another reason why nature strip widths will
need to increase.



The planning of urban development needs to take more advantage of the
natural components of the landscape. Rehabilitated areas such as wetlands are
also not centrally positioned within town centres.



Passive open space in growth areas suffers from under-investment by
comparison with playing fields which are of high quality and supported by
recycled water. Passive open space is usually without irrigation, often has poor
turf cover making it unattractive for use during summer and can lack quality and
a capacity for contact with nature.



Green facades and roofs can be deployed more widely to assist with heat
mitigation.



Lifting the percentage canopy cover across almost all municipalities in the
study area will be critical to the management of urban heat in an increasingly hot
climate.



Town centres in growth areas lack the vibrancy that should be expected of
these settings mainly due to lack of population density. There appears to be
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capacity to significantly improve how higher density housing is undertaken in
town centres.


9.

The properties of soils in the west with high alkalinity, sodicity and salinity are
a potentially significant issue should the salt content of recycled water possibly
exacerbate these issues.

OPPORTUNITIES SUMMARY

This report highlights that there are new approaches to urban development and
liveability that can, with appropriate will and flexibility, be adopted for the benefit of new
residents of growth areas. The most fundamental opportunity is that associated with a
commitment to innovation and putting aside models and methods unlikely to support
sound liveability outcomes in the future.
With this in mind and for the moment putting to one side the obvious opportunities that
have already been canvassed (e.g. possible increase in some lot sizes, on-lot
stormwater infiltration to support vegetation, nature strip able to permit stormwater
infiltration, additional irrigation etc.), the following are some higher level opportunities
revealed from consideration of project research and the gap analysis for growth areas.
These are:


the central positioning of the water-related aspects of liveability as the primary
driver of estate planning and even PSPs;



allied to this central positioning of liveability would be the opportunity for an
increased number of government agencies and departments to adopt liveability
as a key organisational objective and to work together to deliver liveability
outcomes via their works and grants/rebates programs;



adopting climate change as an opportunity rather than a threat and employing it
to drive change and early adaptation enabling greater resilience when impacts
become more profound.

In conclusion though, it does need to be re-iterated that perhaps the most significant of
the report’s opportunities is that of seeking to manage stormwater at source via on-lot
infiltration trenches supported by infiltration at other locations such as nature strips,
open space and retarding basins. This innovative concept seeks to link low cost WSUD
with increased soil moisture, increased tree canopy cover on private open space and
therefore improved liveability. However, the concept has not been developed beyond a
preliminary stage as part of this report. Further work needs to be undertaken to more
thoroughly investigate the feasibility of the concept.

10. CONSTRAINTS SUMMARY
In summary, the key constraints revealed from consideration of project research and the
gap analysis for growth areas are:


climate, soils and inherent land capability - especially in the case of the
western parts of the study area. Fundamental constraining factors are:
o growth areas of the west have a severe rainfall deficit over evaporation,
plus exposure to very hot winds over summer;
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o high shrink swell soil characteristics, high clay content and high pH, sodic
and saline subsoils. This makes the establishment of key liveability traits
such as extensive tree coverage difficult. Without significant remediation
and supply of freshwater for landscape irrigation, the task of providing
liveability settings for future residents, especially in light of increasing
dryness with climate change will be challenging.


the affordability imperative - developers now seem eager to reduce lot sizes to
help buyers find homes within their budget, while also assisting developer
margins. A number of other factors are also involved in the trend to small lots,
including reduced time to manage a garden due to longer working hours 101 and
increasing participation in more organised forms of recreation rather than the
impromptu recreation that once occurred in backyards. In some instances
smaller lots are portrayed as an inevitable trend unlikely to be turned back102.
Therefore the extent to which a stormwater driven approach to lot sizing can be
effective remains a key question and the impetus of market trends to smaller lots
could be a significant potential constraint.103



capacity to offset increased single lot sizes for detached housing with
increased scope and intensification of medium density - the report’s
proposal to further investigate the need for increased minimum lot sizes for soil
infiltration is based on an assumption that any reduction of yield for detached
housing can be offset by increased medium density housing primarily around
activity centres, but also possibly fronting open space and wetlands.
While this can be readily planned for104 with densities well in advance of 15
dwellings per hectare (more in the range of 40-50) theoretically possible,
especially where major public transport is available, a major constraint is market
demand for medium density housing in outer suburbs. This is due to the fact that
the same factors attracting buyers to inner urban medium density may not exist
in outer suburbs and this has been remarked upon previously. While good
design and management of building stock can help, this will persist as a
constraint if developers are not willing to invest due to doubts about
marketability.
Even so, increasing density via more medium and higher density housing is not
without its own constraints. Those around increased imperviousness have also
previously been discussed.
Without appropriate guidance and the application of credible standards,
encouragement of additional medium density housing could remain a significant

101

This is the essence of Tony Hall’s argument – see Hall (2010) The Life and Death of the Australian
Backyard, CSIRO Publishing.
102
http://www.news.com.au/finance/real-estate/great-aussie-dream-downsizes-as-house-block-areashalved/story-e6frfmd0-1226086345678 Last accessed 2 November, 2014.
103
Already the suggestion is that any attempts to reverse reductions in lot sizes could be met with a
chorus from developers and consumers that the marketplace is being deprived of opportunities to allow
first home-buyers to enter the market – even though the facts are that first home buyers are now a
minority of home buyers after upgraders.
104
See for example: http://sjb.efront-flare.com.au/docs/shall-we-dense_policy-potentials.pdf Last
accessed, 2 November 2014.
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constraint and potentially turn out to be something of a negative for liveability and
the urban environment.

11. CONCLUSIONS
In summary, the following conclusions can be drawn from the above gap analysis and
assessment of issues, opportunities and constraints.


Solutions to improved liveability for growth areas are in part dependent
upon adoption of a water derived liveability perspective as central to the
functions of a range of government agencies with planning and service delivery
roles. Water corporations are well placed to play a leadership role in this regard.
Part of this leadership could involve the setting up of incentive programs for a
range of potential users of water who have a role in management of the
vegetated urban landscape. This could include encouragement of households to
increase vegetation cover on private open space thereby taking up infiltrated
stormwater (with support from recycled water) thereby playing their part in
completing the water cycle.



Growth areas, especially in the west, have diminished liveability prospects
should it not become a more central concern of planners and estate designers.
This is primarily because climate change will render urban environments much
drier and deplete the vegetated urban landscape where irrigation is either not
part of initial estate investment, or councils are not able to afford the cost of
water, due to its price as well as associated operational costs. In these
circumstances it will be critical for councils and water corporations (especially
retailers) to work together to find viable solutions to the provision of alternative
water at an attractive price along with its compatible application to soils that may
already be unhelpful to plant growth. Councils will need to place a higher priority
on investment to set up irrigation systems where alternative water can be
supplied. State Government may also have a role to play to encourage and
induce the various parties to ensure sound liveability outcomes can be provided
for Melbourne’s growth communities.



Passive open space requires a lift in initial investment to ensure it achieves
the same high quality of service provision as playing fields. This will be
necessary if the psycho-social benefits and services passive open space can
deliver are assured and that large user groups such as walkers are better
catered for.



Stream health will continue to decline in the face of urbanisation should the
current standard approach of stormwater transport to streams from numerous
impervious surfaces, without significant reductions in volume, continue. Instead,
the WSUD principle of seeking to manage stormwater near and at source should
be much more widely applied through increased infiltration at all available
opportunities – on the lot, in nature strips, open space and at retarding basins.
However, to enable this, lot sizes need to enable and facilitate construction of
infiltration trenches to take roof runoff. Similarly, nature strips, if they are to
accommodate a new and additional function in the form of infiltration, will need to
be wider.
Increasing density of housing can be conducive to improved liveability
outcomes, although stronger guidance needs to be provided for developers
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of medium and greater density to ensure stormwater is managed without
detriment to streams.

12. RESOURCING
As indicated above, addressing the issues raised in this report will require some
increase in resourcing of management of the vegetated urban landscape.
For example, additional resources may need to be found for:
 Households:
o to educate and encourage use of vegetation to take up moisture infiltrated via onlot stormwater infiltration trenches.


Councils:
o to increase investment in irrigation of passive open space to make these
environments more attractive and achieve increased use.
o to require developers to demonstrate that adequate soil volume, condition and
protection from damage is provided for the long term health of trees. Adequate
soil volume could be achieved by widening nature strips or other means such as
reallocating services.



Developers:
o to construct nature strips that are wider and designed to permit stormwater
infiltration either from kerb inlets and/or from private lots. Particular attention
should be given to minimum sized local streets where there is inadequate space
for development of good sized street trees due to competition for services,
parking and crossovers.
o to ensure that local soils are suitable for plant growth both on the lot and nature
strip and that the application of recycled water will not cause detriment.



Water Retailers:
o to ensure supply of recycled water does not exacerbate properties in local soils
that are unhelpful to plant growth.

12.1

The Environmental Contribution Levy

As this project was not required to evaluate the economic or cost-benefit implications of
its findings investigation of resourcing issues has been limited. However some
examination of the Environmental Contribution Levy (ECL) has been undertaken.
The ECL was established in 2004 as a key initiative from the Our Water Our Future
water reform agenda that set out to support sustainable management of Victoria’s water
resources. The ECL was designed to fund water reform initiatives to:
•

promote the sustainable management of water; or

•

address adverse water-related environmental impacts.

Amendments to the Water Industry Act 1994 enabled the ECL to be collected from
water businesses based on an amount equivalent to 5 per cent of revenue for urban
water businesses and 2 per cent of revenue for rural water businesses for a four-year
period. Water businesses pass on the cost of the ECL to water consumers through
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water bills. Between 2004–05 and 2015–16 it is expected that almost $1 billion will have
been collected from the ECL over its three tranches (VAGO, 2014c).
There may be potential for ECL funding to be accessed for the objective of improving
liveability in growth areas, especially where this related to improved stormwater
outcomes.
It should be noted that the Victorian Auditor General recently prepared a report into the
Administration and Effectiveness of the Environmental Contribution Levy (VAGO,
2014c). Amongst a number of findings, the report found that: ‘increasingly, ECL funds
are used to support a broad range of activities, rather than being directed to specific
water-related initiatives that more directly align with the purposes of the levy.’ (p. 5).
Therefore, a strong water-based case would need to be put in order to gain ECL
funding for liveability initiatives.

Page 145 of 327

LIVEABILITY AND THE VEGETATED URBAN LANDSCAPE

13. RECOMMENDATIONS
The following recommendations are proposed for growth areas. Footnotes indicate the
location(s) in report where each recommendation originates. Note that this study has
had very limited scope to analyse the influence of existing regulatory frameworks and
resourcing requirements on the ability for these recommendations to be completed.
Some recommendations may be subject to a highly complex set of circumstances that
will pose challenges to their implementation. Therefore the potential impact of each
recommendation should be tempered with consideration of the associated resourcing
and regulatory issues.
13.1

SOILS105

Recommendation 1: Directed to: Councils, developers & land managers
That land managers in the study area:
(a) elevate consideration of the area’s highly complex soil types, its rockiness and
topography in studies such as Land Capability reports in order to more effectively plan
for improved liveability outcomes;
(b) engage high-level accredited soil science experts to develop soil improvement and
soil management protocols;
(c) employ Engineering Codes for new developments that contain clear reference to the
area’s soils.
Recommendation 2: Directed to: Water Retailers
That in relation to Class A recycled water, water retailers:
(a) monitor and report the chemical composition of the Class A treated water for its
Sodium Absorption ratio (SAR), Total Dissolved salts (TDS), Chloride (Cl-) and
alkalinity, as well as nutrient levels.
(b) irrigation methods and application rates of Class A water for planted vegetation be
based on the best estimates of evapotranspiration as well as on ensuring the leaching
of salts that will be present in treated wastewater. The required leaching fraction can be
calculated according to the normal methods used in irrigation.

105

For Recommendations 1-7 inclusive, see Section 1, Chapter 11 and especially 11.4 for detail that has
resulted in these recommendations. See also Appendix 6 and Appendix 7.
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Recommendation 3: Directed to: Developers & their contractors, Councils
That all development operations activities recognise that:
subsoils in the west in particular, are generally unfavourable to plant growth and
consequently the shallow natural topsoils are the only materials suitable for most
vegetation. Therefore:
- all excavated topsoil material should be stockpiled for re-installation;
- excavations should not cut down excessively into the subsoil;
- all topsoil from natural drainage lines should be saved as it is the only material with
high organic matter levels;
- excavated subsoil, high in clay, pH, and salts should not be spread on future areas of
plant growth; and
- future nature strips and garden areas of private lots may need to be conditioned with
additives such as gypsum to achieve soils suitable for healthy plant growth and that
councils should investigate achieving this via permit conditions requiring tests
demonstrating soil suitability.
Recommendation 4: Directed to: Metropolitan Water Retailers
That water retailers investigate the adding of gypsum to:


recycled water to assist with leaching of salts and other detrimental properties from
recycled water; and



private lots and on nature strips where recycled water is available and a request is
made by the householder.

Recommendation 5: Directed to: Metropolitan Water Retailers
That water retailers continue to undertake monitoring to assess impacts of the supply of
recycled water on the soils of the study area.
Recommendation 6: Directed to: Southern Rural Water & Metropolitan Water
Retailers
That water retailers investigate introduction of a number of fixed monitoring locations in
new developments to monitor:
(a) vertical movements of the groundwater table;
(b) chloride concentration in the irrigated soil,
(c) changes in pH and sodicity (Exchangeable Sodium Percentage, ESP).
Note: Soil chemical analysis of irrigated areas should always be done in a small, limited area at
surface level (0-10 cm), and subsurface level (40-50 cm). Soil sampling should be carried out
always at the beginning of the irrigation season to check on chloride levels. If the irrigation
applications are inadequate, over time the chloride levels in the soil will rise. Therefore it is
useful to have a base level determination at the start of irrigation of the new development.
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Recommendation 7: Directed to: Southern Rural Water (SRW)
That SRW investigate the amount of groundwater recharge due to irrigation (via town
water and treated Class A water) of planted areas in newly developed suburbs, as well
as the change in the nature of the evaporative surfaces.
13.2

TREE MANAGEMENT: DOCUMENTATION & GUIDELINES106

Recommendation 8: Directed to: Growth Area Councils
That growth area councils, should none exist, develop:
(a) a publically available municipal or suburb specific tree species list to guide
appropriate selection within new estates, particularly those with challenging climatic or
edaphic conditions;
(b) best practice management guidelines for plant selection, tree planting and
maintenance to act as a guide for developer compliance; and
(c) a plant appraisal guideline providing staff with the tools to assess trees for health
and compliance prior to acceptance from suppliers.
13.3

TREE MANAGEMENT: CANOPY COVER TARGETS

Recommendation 9: Directed to: Growth Area Councils
That growth area councils:
(a) continue to support the Greening the West target of each municipality doubling tree
canopy cover by 2050;
(b) assess their capacity to lift tree canopy cover by 0.75% per year;107
(c) if absent, develop a strategic vegetation improvement plan to:
- guide increases in tree canopy cover; ensure tree planting has sound aims and clear
purposes with shading for human comfort a key objective; develop a prioritised program
between sites for vegetation improvement employing the principle that streetscapes,
back yards and front yards, and then parkland in that order offer the best opportunity for
heat mitigation; and assist improvement to other key vegetation layers as well as trees,
especially in passive open space;
(d) in line with best practice, achieve a 95% street tree stocking rate by 2025 and
consistently maintain such rates thereafter.

106

For Recommendations 8-11 inclusive, see Section 1, 9.5 and 14.2; and Section 2, 6.2.4, 6.3.3, and
7.3.3. See also Appendix 10.
107
This target is compatible with the Greening the West target of each municipality doubling tree canopy
cover by 2050, although the rate of improvement here is much faster. Hence, the recommendation is
qualified by a requirement that each council make an assessment of its capacity to meet such a target.
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13.4

TREE MANAGEMENT: BUDGETING

Recommendation 10: Directed to: Growth Area Councils
That growth area councils:
(a) investigate the incorporation of the first five years of establishment costs for trees
within initial capital outlays to help ensure trees survive past building stage;
(b) adopt whole of life cycle asset management methods for trees to allow budgets to
be determined for their life in a similar way to how other assets are treated.
13.5

TREE MANAGEMENT: SKILLS & TRAINING

Recommendation 11: Directed to: Growth Area Councils
That growth area councils:
(a) seek education programs from relevant education providers to provide training
specifically aiming at municipal arboriculture/urban forestry or other appropriately
qualified staff;
(b) analyse within relevant work teams the skills necessary for required tasks to identify
where further training is required.
13.6

VEGETATION & IRRIGATION

Recommendation 12: Directed to: Growth Area Councils108
That growth area councils:
(a) adopt appropriate species selection as a primary tool in landscape development and
composition, with choice of species determined firstly by their ability to survive within
the natural rainfall of the area;
(b) analyse, via strategic assessment, the high value passive open space sites to
receive irrigation during dry periods to permit: tree health; maintenance of other
vegetation layers; consistent use rates by the public; and cool oases within the urban
environment to mitigate heat;
(c) make provisions to supply water for irrigation to protect and maintain vegetation
assets during hot and dry summer periods; and
(c) where WSUD approaches are employed to provide passive irrigation of trees,
ensure design does not have unnecessary complexity and that understanding of the
technology is known and can be appropriately managed.

108

For Recommendation 12 see Section 2, 6.3.
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13.8

TREES & BUILDING SLABS

Recommendation 13: Directed to: DELWP, MPA & Victorian Building Authority
(VBA) 109
That DELWP, MPA & VBA:
Investigate possible changes to building policy and requirements that address the need
for all dwellings to be designed with provision for trees to be planted within the vicinity of
buildings; and that slabs should be strengthened accordingly to withstand root heave.
13.9

STREETSCAPE DESIGN

Recommendation 14: Directed to: Growth Area Councils110
That growth area councils:
(a) develop streetscape designs (when not set by the PSP) and planting plans with key
input from arborists or appropriately qualified staff;
(b) ensure the largest possible tree is planted into streetscapes at the highest viable
density.
13.10 NATURE STRIPS
Recommendation 15: Directed to: MPA & Growth Area Councils (as applicable) 111
That MPA & growth area councils:
(a) support the principle that the widest possible nature strip should be provided for the
largest possible tree (see further Rec. 27).
(b) seek increased deployment of passive irrigation via kerb inlets to supplement water
for growing street trees (see also Rec. 27).
13.11 NATURE STRIP PROTECTION
Recommendation 16: Directed to: Growth Area Councils112
That growth area councils:
(a) require erection of fences around natures strips to prevent vehicle access during the
period of house construction;
(b) investigate bonding requirements for builders to cover damage to a nature strip
exclusion fence and monitor compliance in order to substantially reduce the potential for
soil compaction.

109

For Recommendation 13 see Section 2,
For Recommendation 14 see Section 1,
111
For Recommendation 15 see Section 1,
and Appendix 16.
112
For Recommendation 16 see Section 2,
110

5.2 and 6.2.4.
10.2.1.
9.3, 10.1.8, 10.2.4; and Section 2, 6.3, 6.4.2, 7.1.3, 7.2.3, 8
7.3.3.
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13.12 IRRIGATION: PLANNING
Recommendation 17: Directed to: Growth Area Councils113
That growth area councils:
Consider factors including the following in the planning and prioritising of new areas of
irrigation:
- objectives for the open space and any known services it is required to deliver;
- desired user experience;
- vegetation water demands;
- current local and likely future climate conditions;
- site soil moisture conditions;
- benefits for urban cooling; and
- current and expected future use patterns (active and passive).
13.13 IRRIGATION: OPERATIONAL ITEMS
Recommendation 18: Directed to: Growth Area Councils114
That growth area councils:
(a) manage irrigated turf areas to maintain nominated surface performance standards,
such as those outlined in Irrigated Public Open Space (IPOS) Code of Practice,
published by SAWater, acknowledging that high performance standards will require
larger volumes of irrigation water;
(b) ensure irrigation is carried out efficiently according to industry best practice with
regular performance evaluation (refer to Functional Open Space Best Practice
Guidelines, City West Water, for irrigated sites);
(c) continue to carefully monitor and assess the need for irrigation of public spaces to
provide increased greening, cooling and other liveability benefits to the community
versus the cost of water; and
(d) assess established trees for soil moisture needs and implement appropriate
response measures such as mulching, irrigation to restore required moisture levels and
ongoing irrigation (e.g. drip irrigation) where required. Proactive watering of trees, such
as soil water banking, should also be considered where resourcing and funding permits.

113
114

For Recommendation 17 see Section 2, 6.2.
For Recommendation 18 see Section 2, 6.3.
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13.15 IRRIGATION: SUPPLY OF ALTERNATIVE WATER SOURCES
Recommendation 19: Directed to: Growth Area Councils & Water Retailers (as
applicable) 115
That growth area councils and water retailers:
(a) continue dialogue to plan and achieve supply of alternative water to as much of the
study area as is cost-effective so that the public landscape can benefit and potable use
for open space irrigation can be further reduced;
(b) discuss steps to achieve a price of alternative water that could make its use more
attractive;
(c) attempt to locate green spaces requiring large irrigation volumes, such as sports
grounds, next to or within ready access to planned recycled water mains; and
(d) where circumstances are favourable, investigate opportunities for small-scale
stormwater harvesting for pocket parks via underground tanks adjacent to street
stormwater pits, with simple filtration and solar pumps to provide watering for trees.
13.16 ENCUMBERED UTILITY LAND
Recommendation 20: Directed to: MPA, Water Corporations & other public land
managers116
That MPA, Water Corporations & other public land managers:
(a) ensure encumbered water reserves are capable of being used for community benefit
and are made available for licenced use taking into account the risk profiles;
(b) ensure appropriate licensing of land to councils where it is used for an open space
or recreational purpose e.g. shared path. This especially applies to minimal width
floodways or waterways due to risk issues where licensing is a means to ensure
controls over access to risk situations;
(c) seek the co-location of encumbered waterway/drainage assets with unencumbered
open space to extend and enhance passive recreation opportunities.
13.17 WATERWAY PROTECTION
Recommendation 21: Directed to: Melbourne Water & DELWP117
That Melbourne Water & DELWP:
Seek additional reductions of stormwater flowing to streams in order to protect channel
form, in-stream ecology and generally retain existing streams in near natural condition.
Especially apply this approach to high value streams so that the impact of 1.6 year
Average Recurrence Interval (ARI) flows can be reduced back to natural levels as a
minimum and to higher levels of Mean Annual Runoff in high value stream systems.

115

For Recommendation 19 see Section 2, 6.3 and 11.
For Recommendation 20 see Section 1, 8.5; and Section 2, 2.2, 7.1.4, 7.2.4, and 7.3.4
117
For Recommendation 21 see Section 1, 10.1.7 and 14.1.2; and Section 2, 6.2.3.
116
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13.18 DRAINAGE LINE, STREAM CHANNEL & LANDSCAPE FORM PROTECTION
Recommendation 22: Directed to: Melbourne Water, MPA & Growth Area
Councils118
That Melbourne Water, MPA & growth area councils:
(a) retain valley lines in the planning of new developments so they form an asset
capable of adding to the liveability of the neighbourhood;
(b) ensure DSSs express a clear preference for retention and rehabilitation of stream
systems over piping and that drainage lines are reconfigured into vegetated open
streams;
(c) allow for pool and run form with revegetated verges rather than armoured channels
with narrow base channels, especially for streams in new industrial areas;
(d) ensure all urban waterways and floodways have a vegetation cover in accordance
with river health requirements or within the limits of hydraulic design parameters and
risk management considerations; and
(e) give consideration to improved vegetation cover (grassing and trees) along Overland
Flow Paths especially where there is a lack of off-street connectivity through suburbs.
13.19 WETLANDS AS PREFERRED STORMWATER TREATMENT METHOD
Recommendation 23: Directed to: Melbourne Water & Growth Area Councils119
That Melbourne Water & growth area councils:
Provide appropriate consideration to wetlands alongside distributed treatment systems
due to their significant liveability advantages, while retaining the flexibility to adopt both
according to circumstances120.
13.20 WATER BODIES IN THE LANDSCAPE
Recommendation 24: Directed to: Melbourne Water, MPA & Growth Area
Councils121
That Melbourne Water & growth area councils:
Seek increased use of wetlands for water retention in the landscape rather than lakes,
due to the advantages of wetlands over difficult-to-manage lake systems.

118

For Recommendation 22 see Section 1, 10.1.7 and 14.1.2; and Section 2, 6.2.3.
For Recommendation 23 see Section 1, 10.1.2, 10.1.5, 10.1.6, and 14.1.3; and Section 2, 6.4.2 and
7.1.4.
120
This does not preclude elements of a distributed approach as such: end of street sediment bays prior
to side entry pits to assist with sediment reduction - especially where there are distributed systems; or
small water quality treatment assets (and/or vegetated infiltration areas) along waterway reserves to
permit treatment in the reserve rather than back in the catchment via biofiltration or other assets
problematic to councils.
121
For Recommendation 24 see Section 2, 5.2.2, 7.2.1 and 7.2.5.
119
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13.21 RETARDING BASINS AS CONTRIBUTORS TO LIVEABILITY122
Recommendation 25: Directed to: Growth Area Councils
That growth area councils:
Seek additional resources from developers, or from internal sources, to enhance the
freeboard and verge zones of retarding basins and wetland systems where they are
either the licensed user of this land by Melbourne Water, or hold title to the land.
Recommendation 26: Directed to: Melbourne Water
That Melbourne Water:
Where the above circumstances cannot apply, seek increased tree and shrub
vegetation around the verges of retarding basins and wetland systems to add liveability
values and especially shading.
13.22 STORMWATER INFILTRATION: ON-LOT, NATURE STRIPS, RETARDING
BASINS & ADDITIONAL LOCATIONS123
Recommendation 27: Directed to: DELWP, Melbourne Water, MPA & Growth Area
Councils
That DELWP, Melbourne Water, MPA & growth area councils undertake additional
investigation and modelling to:
(a) confirm and quantify benefits of on-lot stormwater infiltration via infiltration trenches
to: help recharge soil moisture; help manage stormwater volumes; and support
vegetation growth on private open space;
(b) further refine the design of infiltration trenches to enable them to be effectively
deployed.
In addition:
(c) confirm and quantify benefits of infiltration into wider nature strips from stormwater
discharged from the front of the property to a nature strip infiltration trench thereby:
helping improve nature strip soil moisture for street trees; and helping further reduce
stormwater volumes;
(d) investigate and design installation of kerb inlets to nature strips with increased side
entry pit spacing from 1 per 90m to 1 per 120m; sloping nature strips to a maximum
depth of 100 mm below kerb tray to aid infiltration of footpath runoff; and requiring
porous paving of on-street car parking bays to further permit stormwater infiltration for
street tree moisture.

122
123

For Recommendation 25-6 inclusive, see Section 2, 7.1.4, 7.2.5, 9 and 11.
For Recommendation 27-31 inclusive, see Section 2, 7.2.3, 7.3.3, 8, and 9; and Appendix 9.
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Recommendation 28: Directed to: Melbourne Water
That Melbourne Water:
As part of above investigation, examine inclusion of porous floor areas in Retarding
Basins with 1.5 year ARI chokes as part of staged outlet response to aid flow control
and maximise infiltration.
Recommendation 29: Directed to: Growth Area Councils
That growth area councils:
As part of above investigation, consider how all major parkland reserves could have a
minimum connected catchment area for harvesting of stormwater into adsorption trench
systems (or storages).
Recommendation 30: Directed to: DELWP
That DELWP:
Promote recharge of soils via further development of techniques to increase moisture
levels across both private and public lands.
Recommendation 31: Directed to: Growth Area Councils
That growth area councils:
Investigate steps to provide porous pavements for new large car park surfaces in the
development of new commercial properties. Such investigations should pay particular
attention to the challenges to porous pavements posed by highly expansive basaltic
clay soils that occur in parts of the study area.
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13.24 STORMWATER INFILTRATION: URBAN FORM IMPLICATIONS124
Recommendation 32: Directed to: DELWP (lead), MPA & Growth Area Councils
That DELWP, Melbourne Water, MPA & growth area councils:
(a) as a further and integral component of the above investigation (Rec. 27), examine
the implications of on-lot and nature strip infiltration for the urban form and especially
land-take from: potentially larger minimum lot sizes125 that permit infiltration trenches
with appropriate offsets from house foundations; nature strip widths126 able to include
an infiltration zone that is gently sloped; kerb inlets that are practical, effective and help
prevent car parking on nature strips; and appropriate road pavement widths 127 that can
accommodate on-street (i.e. on-pavement) parking to keep cars off nature strips.
(b) should there be any threat to achievement of 15 lots per hectare as a result of the
land-take implications arising from the infiltration proposals, examine options to address
this, including: increased density and coverage of the dispersed medium density
components of development and how vegetation, water and good design might assist in
this regard making this form of development more attractive; and intensification of
development at town centres via increased medium and high-density development that
makes town centres more vibrant and attractive.
(c) ensure the above investigations also examine rates of imperviousness associated
with increased medium density and how stormwater volumes from these developments
can be dealt with so that any increase in the coverage of medium density is compatible
with sound stormwater management.

124

For Recommendation 32, see Section 1, 10.1.3, 10.2.4, 14.1.4; and Section 2, 5.2.2, 6.3.3, 6.4.2,
7.1.3, 7.2.1, 7.2.3, 7.2.5, 7.3.1, 7.3.3, 7.3.5, 8, 9, 10; and Appendix 9 and Appendix 16.
125
The consultant team has given some preliminary consideration to the matter of a more appropriate
small lot size and the following is offered as a contribution to the more rigorous examination
recommended here. The team has suggested that a minimum lot size of 450 square metres could be an
appropriate size to accommodate its objectives of seeking lots able to infiltrate stormwater and encourage
space for vegetation to help take up the infiltrated stormwater. Further, 55% building footprint coverage
(based on a 250 sq. m. house footprint) has been suggested, along with imperviousness of no more than
70%. These suggested dimensions are not taken further in this report in recognition that the project has
not had the capacity to research this matter any further and that a separate, additional study is required to
more thoroughly examine the issue. Research institutions could be useful partners for undertaking such
studies.
126
The consultant team has also suggested that a nature strip width of 4.5m for all streets would be
required to permit an infiltration bay to be established and for a large tree to have appropriate sub-surface
clearance from services.
127
The consultant team suggestion is that a 10 metre wide road pavement width would be required to
enable residents to safely and confidently park on-street. Kerb design will also be critical to
discouragement of nature strip parking. Raised kerbs as well as kerb inlets are anticipated to assist in
this regard.
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13.25 FUNDING
Recommendation 33: Directed to: DELWP, MPA128
That DELWP & MPA:
Investigate establishment of a fund that would assist water retention, infiltration and
passive irrigation of vegetation, as well as revegetation (including planning and
evaluation tools), open space (particularly passive open space) and streetscape
improvement works to lift their quality across growth area suburbs (see also
recommendation 54).
Recommendation 34: Directed to: Metropolitan Water Retailers129
That water retailers:
Investigate establishment of an education and incentive program for areas supplied with
recycled water to encourage increased vegetation cover and especially planting of trees
on private open space.
Recommendation 35: Directed to: Melbourne Water130
That Melbourne Water:
Seek to extend or adjust grants programs to increasingly support local scale works that
aid retention of water in the landscape, enhance infiltration to soils and passive watering
of trees and vegetation

13.26 URBAN DESIGN: PROMOTING LIVEABILITY, MAJOR & LOCAL TOWN
CENTRES, URBAN DESIGN GUIDELINES, ACTIVE TRANSPORT
Recommendation 36: Directed to: MPA, DELWP131
That MPA & DELWP:
(a) ensure the various arms of government involved in growth area planning and service
delivery understand the dimensions and importance of liveability and increasingly seek
to conduct planning with that as a primary objective.
(b) promote the importance of liveability to developers and seek cooperative
demonstration projects to achieve exemplary on-ground projects.

128

For Recommendation 33, see Section 2, 12.
For Recommendation 34, see Section 2, 11.
130
For Recommendation 35, see Section 2, 9 and 12.
131
For Recommendation 36, see Section 2, 4, 6.1, 6.2 and 9.
129
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Recommendation 37: Directed to: MPA & Growth Area Councils132
That MPA & growth area councils:
Provide continuing attention to how water and vegetation can assist with marketing of
all development and especially medium and high density housing.
Recommendation 38: Directed to: MPA133
That MPA:
Investigate the development of detailed site-specific urban design guidelines for public
and private development of select Major Centres and a typical Local Centre (and their
external spaces), as a basis for private sector response, with a view to increasing
housing density and making these centres more vibrant. This may require a change in
the way higher densities are planned and developed, e.g. master planning of larger
blocks at a precinct scale, not building by building.
Recommendation 39: Directed to: MPA134
That MPA:
Investigate, in cooperation with councils, the provision of active transport routes
beginning from PSP planning and that these are able to provide for the needs of future
residents on completion of each development area. Greater emphasis is needed on
integrating movement for cyclists and pedestrians. Integration of shared zones is
essential in high density areas.
13.27 OPEN SPACE: REGIONAL
Recommendation 40: Directed to: MPA and Parks Victoria135
That MPA & Parks Victoria:
Seek to reconfirm future major regional parks for the northern and western growth areas
via the new Metropolitan Open Space Strategy as directed by Plan Melbourne.
13.28 OPEN SPACE: LOCAL
Recommendation 41: Directed to: Growth Area Councils136
That growth area councils:
Ensure sound integration (e.g. with perimeter walking tracks around ovals shaded by
large trees) between active and passive open space within the one site so that large
user groups such as walkers are encouraged to share the use of these important
assets, thereby ensuring a greater return on the investment.

132

For Recommendation 37, see Section 2, 3.2, 5.2.2, 7.2.1, 7.3.1, 7.3.5 and 10.
For Recommendation 38, see Section 2, 7.2, 8 and Appendix 16.
134
For Recommendation 39, see Section 1, 4, 10.1.4; and Section 2, 7.2.1.
135
For Recommendation 40, see Section 1, 8.4 and 14.1.
136
For Recommendation 41, see Section 2, 6.2, 6.4.2, 7.1.4 and 8.
133
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Recommendation 42: Directed to: Growth Area Councils137
That growth area councils:
Ensure strategic documents such as Open Space Strategies consider the importance of
the concept of contact with nature and investigate how this can be increasingly applied,
especially for passive open space areas that lack a diverse and strong vegetative cover.
13.29 URBAN HEAT MITIGATION
Recommendation 43: Directed to: MPA & Growth Area Councils138
That MPA & growth area councils:
Via PSPs and other mechanisms, provide increased recognition of the role played by
small pocket parks in distributing cooling through urban areas, especially where
irrigation or retained water can be provided in those landscapes.
Recommendation 44: Directed to: Growth Area Councils139
That growth area councils:
With research organisations, investigate the provision of monitoring stations throughout
all landscape types and built form precincts (streetscapes, shopping centres,
commercial zones etc.) to monitor the roll out of improved liveability and its effects on
temperature and therefore the urban heat island (UHI) effect.
Recommendation 45: Directed to: DELWP140
That DELWP:
(a) Seek changes to the Victorian Planning Provisions (VPP) to include requirements
for:
- paving surfaces to be permeable or reflective (high albedo) to reduce heat absorption
and re-emitting at night;
- planting of one large shade tree (with appropriate soil volume) in carparks for every
four car spaces;
- living architecture, especially green facades, within the built form; and
- heat impact statements as part of the planning permit approval process for all new
large commercial and industrial developments.
(b) Develop a set of guidelines or proforma for liveability and heat impact statements for
all council capital works in excess of $250,000 in order to produce a more resilient
natural and constructed landscape.

137

For Recommendation 42, see Section 1,
For Recommendation 43, see Section 1,
139
For Recommendation 44, see Section 1,
140
For Recommendation 45, see Section 1,
7.3.6
138

9.1.
8.5, 10.2.3, and Section 2, 2, 7.1.6, 7.2.6 and 7.3.6.
14.2.
6.6.1, 10.2.3, 11.5.5, 14.2; and Section 2, 2, 7.1.6, 7.2.6 and
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Recommendation 46: Directed to: Growth Area Councils141
That growth area councils:
As part of heatwave planning, ensure Council buildings can be provided as places of
refuge from extreme heat and that locations are well known to the vulnerable.

141

For Recommendation 46, see Section 1, 10.2.3.
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SECTION 3.
1.

ESTABLISHED SUBURBS

HISTORY

From the earliest years of European settlement of Melbourne there was concern that
land should be set aside for recreation to avoid its disappearance under the city’s rapid
expansion. From 1839 the Port Phillip Gazette repeatedly drew attention to the need
for formally proclaimed recreation space. Just a few years later in 1842, the newly
formed City of Melbourne wrote to Charles La Trobe, Superintendent of the Port Phillip
District, with the following view:142
It is of vital importance to the health of the inhabitants that there should be parks
within a distance of the town where they could conveniently take recreation therein
after their daily labour … experience in the mother country proves that where such
public places of resort are in the vicinity of large towns, the effect produced on the
minds of all classes is of the most gratifying character; in such places of public
resort the kindliest feelings of human nature are cherished, there the employer
sees his faithful servant discharging the higher duties of a Burgess, as a Husband,
and as a Father.

It would seem that any fears the Council may have had that La Trobe might be slow to
act on such advice was misplaced. La Trobe had, almost from the time of his arrival,
begun setting aside lands from sale that he described as being for ‘the public advantage
and recreation’.143 Not all land set aside was to be for recreation as, in La Trobe’s view,
it could contain a variety of public buildings and uses. Nonetheless, inner Melbourne’s
current parks and gardens derive from this land set aside by La Trobe, even if in their
early years, prior to development as gardens, they were highly degraded by land
clearing, goat grazing and dumping of rubbish and waste.144
One early example of La Trobe’s desire to see Melbourne become a city of parks was
his negotiation with Governor Gipps in Sydney in 1844-45, to have a large area of land
north of the city reserved. This resulted in 4 square miles (1036 hectares) being set
aside for public purposes, which was to include the site of Royal Park, Princes Park, the
University of Melbourne and the Melbourne General Cemetery. Numerous other land
uses have since been added including hospitals, with some land excised later for
housing and other uses in West, North and South Parkville.
On the day of his departure in 1854, La Trobe, then Lieutenant-Governor of Victoria,
rode to the area he had reserved ten years earlier and indicated to the surveyor-general
exactly where he wanted the boundaries of Royal Park (then of 295 Hectares) and
Princes Park. La Trobe's contribution to the provision of open space in Melbourne was
therefore of great importance.145
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By the mid-1850s Melbourne had an inner ring of reserved parkland close to the centre
of the city, including Flagstaff Gardens, Carlton Gardens, Fitzroy Gardens and the
Treasury Reserve, as well as an outer ring of parks further from the city. The outer
parks included Royal Park and Princes Park to the north of the city, the Richmond
Police Paddock (Yarra Park), Studley Park and the Survey Paddock (Burnley Park) to
the east, and Fawkner Park and South Melbourne Park (Albert Park) in the south. The
reservation of public parkland surrounding Melbourne had been critical in La Trobe's
vision for Melbourne as a city of great beauty and function.
However, before the end of the 19th century, most land in Melbourne’s inner and
middle-ring suburbs had transferred to private ownership, and with a few exceptions,
pressure to provide additional recreation space could only be satisfied by purchasing
private property. In 1885 Prahran Council declared a public holiday to celebrate the
dedication of Victoria Gardens, Toorak Park and Greville Street Gardens, the council
having bought the land for the substantial sum of £12, 500. Many more councils also
bought land to form parks and gardens.146
The relationship between open space and water also became evident from fairly early
times of European settlement. Construction of the Yan Yean reservoir provided
Melbourne with a relatively reliable water supply in 1857. This was important for the
establishment of ornamental gardens. Notable examples were Williamstown Botanic
Gardens, St Kilda Botanical Gardens, and South Melbourne's St Vincent Gardens. By
the end of the 19th century most suburbs contained public parks and gardens.147
The period between the two world wars saw many municipal gardens at their peak.
Those established or extended during that time included Footscray Park, Hedgeley
Dene Gardens in Malvern and Landcox Park in Brighton.
In 1929, the Metropolitan Town Planning Commission undertook a major examination of
public open space in Melbourne. The Commission reported that there were insufficient
parks, and that new parks were not being systematically created to meet the needs of
the expanding metropolis. It further recommended minimum guidelines for provision of
recreation space, and published a plan for a system of parks along Melbourne’s major
waterways. The vision was not implemented at the time, due to the Great Depression
and the Second World War.148
Following World War II, gardens were simplified to contain costs. Paths and flowerbeds
were grassed over, and labour-intensive herbaceous perennials such as
chrysanthemums and dahlias were replaced with flowering shrubs. Simultaneously,
money was spent on improving the parks. New ovals were formed, old ones upgraded
and basketball courts, dressing pavilions, swimming pools and other sports facilities
built.149
In 1971 the Melbourne and Metropolitan Board of Works (MMBW) reinvigorated the
Metropolitan Town Planning Commission’s 1929 vision. Their corridor wedge plan set
the scene for future metropolitan growth by providing for green wedges between growth
146
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corridors and reserved land for parkland along river corridors. Over the next 20 years
the MMBW acquired large areas of land and commenced the establishment of many of
the metropolitan parks along the major river corridors, including Yarra Valley,
Dandenong Valley and Maribyrnong Metropolitan Parks.150
A new Metropolitan Open Space Plan was published in 1988, with a focus on
conservation, provision and distribution of public open space. The plan committed to the
development of a linear network of public open space along the major river systems and
Port Phillip Bay foreshore.151
As well as contributing to planning for regional open space, almost all municipalities
have prepared municipal open space strategies. However, these plans have been
developed without the benefit of a Melbourne-wide strategic open space framework,
and in the absence of metropolitan-wide policies and guidelines for the provision of
open space opportunities.
The Metropolitan Planning Authority is currently undertaking development of a new
Metropolitan Open Space Strategy. The Strategy is anticipated to encourage better
design and use of existing open space and explore opportunities to increase linkages of
open space systems across municipal and other boundaries.

2.

OVERVIEW OF OPEN SPACE & STREETSCAPES

As was set out in the methodology in Section 1, the analysis required for established
suburbs was less intensive than that for the growth areas. Following a brief overview of
open space and streetscapes, issues and opportunities will be examined prior to
development of some conclusions. Details of sites inspected can be found at Appendix
18.
2.1

OPEN SPACE

Chapter 11 in Section 1 offered some introductory remarks in overviewing open space
across established suburbs. The comparatively under-developed state of a number of
passive parks was commented upon. The majority of these passive parks are mown
lawn with some large trees, which perhaps makes them arboreta, rather than gardens.
The absence of high quality lower and middle storey vegetation that can screen out the
urban surrounds is an attribute common to a large percentage of these parks. This
screening function helps develop a sense of separation from the surrounding urban
environment and enables a higher quality of user experience.
Amongst possible reasons lower and middle storey vegetation is lacking are:

150
151



a desire for better sightlines for security;



limited budgets for installation and maintenance; and



lack of staff skill and education on how best to manage more complex
landscapes.

VEAC, 2010
VEAC, 2010

Page 163 of 327

LIVEABILITY AND THE VEGETATED URBAN LANDSCAPE

Security perceptions have perhaps not always been well balanced with the need to
create well-designed and well-planted parks. The Safer Design Guidelines (DSE, 2005)
seek to strike a sound balance between safety and design in the recognition that both
can be achieved in the public landscape. However, if safety has become a critical
factor in how parks in the study area have been designed and managed, this overemphasis has been at the expense of other functions that open space increasingly
needs to perform. One of those key functions is around the role that vegetation can
play in creating a park atmosphere and a distinctly different and restorative experience
for users. Use of middle and understorey vegetation layers are critical in this regard.
The most prominent example to support this position was found at Victoria Gardens in
Prahran (see further Appendix 18) and the contrast it forms with numerous other parks
across the 18 established suburbs in the north and west was revealing.
The advantages that this park had over many others was the deliberate way it sought to
achieve separation from its urban surrounds. This had not been done, or was yet to be
achieved at a host of other sites (e.g. Glenmaggie Reserve, International Gardens, Ash
Reserve, Jones Park, Clarinda Park, Cranwell Reserve, Comben Reserve, Shaw
Reserve, Penders Park and Davis Reserve). In the case of some such as Glenmaggie
Reserve and International Gardens, this is due in large part to lack of maturity of
plantings and a strict comparison is therefore unfair.
Victoria Park in Thomastown was another fine example of this time a smaller park
where, with completely different species (indigenous as opposed to exotic), the same
approach had been taken in attempting to lightly screen adjacent fences to create this
separation between the park and its urban surrounds.
The important point here is that it is this separation of park users from their urban
surrounds that creates the opportunity for the restorative experiences that come with
contact with nature. It is these circumstances that bring into play the psycho-social
benefits of open space which is now increasingly spoken of in the international literature
(see Maller et al. 2008 and Townsend and Weerasuriya 2010) and which was
discussed earlier in Section 1,9.1).
However, with enhanced management and a broader range of species in the middle
storey comes a requirement for substantial plant knowledge in identification and
management of these plants. The horticultural sector is often lacking in education and
with the contracting out of much of councils’ parks based operations, the budget to
employ highly skilled horticulturists can be lacking. The end result can be that all plants
are managed similarly, often resulting is sub-optimal performance of the shrub and
ground layer.
A further common characteristic of passive open space in established suburbs was its
lack of integration with active open space where the two functions existed alongside
each other. Balmoral Park in Derrimut was instructive in this regard. Here integration
of passive with active recreation areas had been achieved to a large degree and rarely
observed elsewhere across the established suburbs. Balmoral Park has several
kilometres of concrete paths around the perimeter of the playing fields and throughout
the remainder of the passive open space to the east. It serves as a good example of
what could be applied at reserves elsewhere such as Dole and Donath Reserves,
Cotchin Reserve, Shaw Reserve, Comben Reserve and Main Street Reserve. This
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would add a further dimension to the open space services these reserves supply and
help accommodate the largest recreational user group – walkers.
Irrigated sports grounds, and green spaces in general, are extremely important in all
established areas. These facilities are usually intensively used and are considered to
provide multiple health, social and environmental benefits.
Whilst passive parkland areas have not commonly been irrigated during or following the
millennium drought, there is now increased interest in maintaining these spaces in a
healthy condition over the summer months, to provide accessible and attractive spaces
for the community.
There is also more extensive watering of street and parkland trees to ensure that tree
condition is maintained. However, passive irrigation of street trees is limited. In some
situations, where street redesign is undertaken or WSUD systems installed, this
situation is being addressed.
In established areas much of the existing irrigation infrastructure is over 20 years old.
In addition, anecdotal evidence would suggest that there is limited performance
evaluation of the irrigation of open space. Conducting uniformity testing of sprinkler
application and determination of irrigation water use efficiencies is not being carried out
to any large extent. This is a significant shortcoming in achieving best practice water
management in established areas.J
Heavy soils and exposed windy sites also contribute to the challenges of achieving high
irrigation efficiencies.
2.2

WATERWAY CORRIDOR OPEN SPACE

Waterways provide natural connective corridors through the suburbs of the established
area. Their value became more evident and accepted from around the mid-1980s at
which time the then MMBW started undertaking waterway corridor planning exercises.
Shortly after, the Bicentennial Program forged many trails along metropolitan waterway
corridors.
Rehabilitation of urban waterways was strongly pushed after the formation of Melbourne
Water in 1992 with many large stabilisation and revegetation projects being undertaken
in collaboration with councils and community groups. The result is that many of
waterways have become highly valued as critical open space and trail corridors,
enhancing liveability in suburbs that were not provided with large regional parks.
Through various organisational changes in the water sector through the 1990s, the
former Parks and Waterways Fund that had provided grants to councils and others to
assist with open space and waterway corridor improvements eventually ceased to exist.
There has been no equivalent fund since. The need for a similar fund has become
evident during work to prepare this report. Without it, the rate of current investment will
not offer residents of established suburbs the services that will be needed in
Melbourne’s hotter and drier climate of the future.
Melbourne Water has undertaken a number of Waterways Strategies to guide
investment in waterway rehabilitation. The Healthy Waterways Strategy for the streams
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of the Port Phillip and Westernport district focuses on a range of natural values, but also
on amenity as an important value to be managed.
As the balance of investment in the Healthy Waterways Strategy is toward actions that
support key values, significant activity will be directed to the high value and less
disturbed streams in the Port Phillip and Westernport district. Urban waterways are to
receive investment for amenity, flows, water quality, vegetation and stream bed and
bank stability, but probably at a reduced level. However, these corridors continue to
play a vital role in the provision of open space and increased funding will be needed to
continue to rehabilitate these corridors if they are to contribute to the future liveability of
established areas.
Councils abutting waterways also contribute to maintenance of the waterway corridors
through trail maintenance and parkland vegetation management.
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2.4

STREETSCAPES

Amongst the literature on services supplied by both open space and streetscapes are a
number of articles on the numerous services and benefits provided by street trees (e.g.
Moore (2009)).
Across the entire study area it is difficult to generalise about street trees as the species,
age and condition is extremely variable within suburbs, within precincts and even within
streets. Species perhaps more widely used within the study area are shown below.
Common street trees in established suburbs.
Species

Common Name

Acer* – (various cultivars inc. buergeranium, campestre, rubrum, Maple
saccharum, x freemanii and monspessulanum)

Agonis flexuosa*
Angophora costata

Willow myrtle
Smooth-barked apple
myrtle
Callistemon (various sp. inc. viminalis, citrinus and hybrids)
Bottlebrush
Corymbia maculata
Spotted gum
Corymbia eximia
Yellow bloodwood
Corymbia ficifolia
Flowering gum
Eucalyptus sideroxylon
Ironbark
Eucalyptus mannifera
Brittle gum
Eucalyptus leucoxylon
Yellow gum
Gleditsia triacanthos
Honey locust
Lophostemon confertus*
Queensland brush box
Melaleuca styphellioides
Prickly paperbark
Melaleuca linariifolia
Snow in Summer
Melia azedarach
White cedar
Platanus x acerifolia*
London plane
Platanus orientalis*
Plane
Prunus x blireana*
Plum
Pyrus calleryana
Callery pear
Tristaniopsis laurina*
Water gum
Quercus palustris*
Pin oak
Ulmus parvifolia
Chinese elm
Ulmus procera*
English elm
Zelkova serrata*
Zelkova
* indicates species under threat in proposed climate change conditions.

Amongst various generalisations that can be made are the following:


Within the study area, the more inner suburbs have a greater number of Plane
trees (Platanus x acerifolia) and many of these are aged. They can occur in
Prahran, Carlton, Northcote, East Brunswick, Footscray and Moonee Ponds.
Within these suburbs there are many fine collections of these trees that can be
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found in streets - all providing heavy shade in summer. They tend to be much
less common in more distant suburbs such as St. Albans, Glenroy, Fawkner and
Thomastown. The same applies to elms. The City of Melbourne has estimated
that London plane trees (Platanus x acerifolia) account for almost 12 per cent of
the tree population in the municipality. Most of these trees are between 20 and
50 years of age and contribute significant amenity and canopy cover. These
trees have an estimated amenity value of around $55 million for the City of
Melbourne.


Plane trees (Platanus x acerifolia) have for many decades been considered to be
‘bullet-proof’, such is their capacity to deal with a host of weather conditions, the
confined circumstances of nature strips and streets, vehicle pollution and variable
soils. This perception in part accounts for their more widespread use in inner
suburbs. They are also comparatively fast growing as well as throwing abundant
shade in summer. Until more recent years, Plane trees in streets were for a long
time subject to pollarding – a pruning practise that prevented the trees growing to
the height they would normally grow to, i.e. about 40 metres. Pollarding also
often gave the trees a denser canopy, although annual or biennial pollarding
would have kept canopy spread contained. Root spread and invasion into
neighbouring properties was also thought to be contained by pollarding.
However, because it was labour intensive, pollarding ceased to be a common
practice since about the mid-1980s. In addition, Plane trees are no longer
considered quite so ‘bullet-proof’ as high summer temperatures – and especially
those of recent years (e.g. the heatwave of January 2014) - can cause significant
leaf scorch and leaf drop, reducing their canopy considerably just at a time when
it is most needed. Plane trees are therefore perhaps no longer considered to be
a first choice for street trees especially due to their mature size and the
excessive amount of leaf litter generated in autumn - itself a costly item for
councils.



For similar reasons elms are also not a first choice, except where one tree
amongst a street of elms might be lost in which case a replacement would likely
be installed. Apart from concerns about pests such as elm leaf beetle, most
councils also now have an eye for a future of increasingly dry conditions where
some exotic species may not perform as well.



A very strong performing species of street tree, especially within the study area,
and more particularly in the west, would appear to be Spotted Gum (Corymbia
maculata) and it has an increasing incidence the further west one travels towards
Melbourne’s fringe.



Yellow bloodwood (Corymbia eximia) is a species that is perhaps not widely
enough used and would be suited to the conditions of the study area including
established areas.



While there are still many aged Melaleuca in the streets of the established
suburbs, they are no longer being planted as there have been too many
instances of water pipe interference and pavement heaving. Prunus are similarly
a fashion in street trees that has passed, despite having many suitable
characteristics.
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White cedar (Melia azedarach) appears to be a tree that has performed well and
the same applies to Yellow Gum (Eucalyptus leucoxylon), Queensland Brush
Box (Lophostemon confertus), Water Gum (Tristaniopsis laurina) and Zelkova
(Zelkova serrata).



Callery Pear (Pyrus calleryana) is a species that has been extensively used in
more recent times, and although very reliable, has a limited shading canopy.



Above ground power lines continue to be a major constraint on tree growth in
established suburbs and numerous cases of misshaped trees have resulted from
pruning. Trees badly affected by pruning such as Melaleuca species will
gradually be replaced by more suitable species such as Tristaniopsis and others,
but this is one of the many legacy issues the councils of established suburbs
have to manage.



Councils in established suburbs receive thousands of complaints every year
about street trees – whether it be suspected root invasion into properties,
excessive leaf or nut drop, limb die-back or drop, pavement heaving or many
others. The source of many of these complaints and issues is the legacy of past
street tree planting and perhaps some poor decision taken many decades ago.
Councils need to be seen to be responding to issues but also want to maintain a
sound canopy cover and attractive street environment. Achieving both can at
times be challenging.

Although street tree management is already stretching councils resources to the limit
there is potential for more to be done in this area. While many councils are managing
their streets trees effectively and keeping abreast of contemporary knowledge and
trends, the imperative to increase shading in light of climate change and increased
urban heat will only heighten in the future. Increasingly, councils will need to see and
manage the streetscape more holistically ensuring that all its elements lend themselves
to reducing urban heat and creating more liveable circumstances.
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3.

SUMMARY OF ISSUES FOR OPEN SPACE & STREETSCAPES

In summary, the key issues revealed from consideration of open space and
streetscapes in established areas are:
3.1

OPEN SPACE


Imbalance in resourcing of passive open space compared with active open
space – as with growth areas, it appears a disproportionate amount of funding is
directed to management of sports fields with passive open space comparatively
under-resourced.



Lack of integration of passive elements with active where both are located
on the one site – few walking trails around oval perimeters as per Balmoral Park
at Derrimut.



Lack of screening of adjacent land uses, seemingly due to safety concerns.
Good examples outnumbered by poor examples.



Lack of irrigation of passive parkland – this results in poor turf cover which is
unattractive during most summers and especially during very dry summers. User
experience is affected and user rates could also be reduced as a result.



Lack of weather protection from wind and sun – apparent at numerous sites
with only a minority of passive parks capable of serving as an attractive cooler
zone in hot weather.



Often little or no use of trees to define playing fields in a manner that could
benefit players and spectators.



Often relatively sparse tree cover, even at older parks.



Lack of a sense of enclosure – vast open areas fail to be attractive to users.



Limited use of indigenous species that might prove more adaptable to
increasingly dry conditions.



Moderate quality of park environment, principally as a result of limited
vegetation cover and therefore little or no capacity for contact with nature.



Pace of investment in passive open space needs to be lifted to address
increasing demands from gentrification and densification of housing.
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3.2

STREETSCAPES


Senescing trees – management of their replacement in a staged fashion will be
critical to preserving canopy cover.



Unsuitable trees - some trees amongst existing established population will
probably be unsuited to future hotter, drier conditions. Others already possess
undesirable characteristics such as capacity to have seed transported to
waterways where they become weeds (e.g. Desert Ash).



Interference from powerlines – major issue and constraint in establishing a
tree canopy along streets in established suburbs. Large shrubs capable of being
trained into a single trunk should be used more widely on the side of the street
with powerlines.



Management of expectations around cars and especially car parking on
streets subject to densification of development and with the prospect of
increased car numbers. This is an issue for streetscapes as on-street parking
within relatively narrow streets will always to some extent limit the space
available for larger street trees. As space on the street can be scarce,
competition between cars and trees can emerge.



Passive irrigation difficult to retrofit – unless there are wide streets subject to
road re-construction, the opportunities for establishing passive irrigation are
usually limited.



Irrigation via dripper systems can prove difficult to maintain over many
years – regular incidence of blockages, breaks, or other failures.



Some risk exposure from lack of genus and species diversity where disease
or other ailments could impact street tree populations.



Future planning will need to include assessment of whole of road reserve
for the contribution it might make to urban heat mitigation.

4.

OPPORTUNITIES FOR OPEN SPACE & STREETSCAPES

Perhaps the greatest opportunity is associated with councils especially, seeing
liveability as central to their activities and creating structures and methods of service
delivery to reflect that outlook.
Otherwise, in summary, the key opportunities revealed from consideration of open
space and streetscapes in established areas are:


The quantum of under-developed passive open space itself brings a major
opportunity for improvements to tree canopy cover and vegetation more broadly.



Existing single function assets such as retarding basins can be transformed
into multifunctional passive spaces particularly in areas where there is a paucity
of open space, e.g. through co-location with unencumbered open space.
Funding will be essential for design services to explore the expanded potential of
the single use asset and appropriate capital and management/maintenance
funding to enable and support the expanded use.



The need for increasing urban heat mitigation brings numerous
opportunities to reconsider road reserves especially, but also the number and
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location of trees and the general vegetation cover across these established
municipalities. Planning and designing the urban landscape from the perspective
of heat mitigation will offer a new way of looking at municipalities and potentially
reveal numerous previously unconsidered opportunities.


Road reconstructions provide an opportunity for installation of passive
irrigation of trees and to increase amounts of shade to the most exposed
sections of the road reserve (i.e. south side of east-west streets, east side of
north-south streets and in that priority order where grid pattern exists). This will
increase Human Thermal Comfort, reduce household energy bills as increased
shade is provided and lower UHI effects. Re-design of the streetscape could
include any or all of the following:
 installation of a centre planted median with a WSUD component;
 widening or creation of nature strips, especially on the side where greatest
cooling benefit can be derived from planting of large trees;
 the reduction in widths of unnecessarily wide footpaths (1.5m is accepted
standard in growth areas, yet some in established suburbs are 4m);
 use of material other than black bitumen for surfacing to achieve heat
reduction; and
 passive stormwater irrigation of vegetation.



The objective of contact with nature can be provided at a relatively small cost
across numerous small passive open space parks across the study area with
increased planting.



Use rates of open space can be increased with lift in quality ensuring these
assets provide a greater return on the investment.



Opportunity to more appropriately resource large recreational user groups
such as walkers and cyclists via increased investment in passive open space.
This will be important in supporting community health – itself a major objective of
liveability.



Contemporary Urban Forest Strategies provide a vehicle and momentum
for councils to develop a more strategic view and assessment of vegetation that
can provide comprehensive vegetation planning, including for trees.



Integrated water planning has potential to make available alternative water
for at least part of the established suburbs of the study area and will greatly
assist vegetation management and cooling.



Senescing tree populations provide an opportunity to adjust species to
those more resilient to increasingly dry conditions.



Indigenous species can be more widely used even in formal plantings and will
help extend local habitat and be more resilient to increasingly dry conditions.
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5.

ADDITIONAL GUIDANCE FOR COOLING OF HEAT VULNERABLE
ESTABLISHED SUBURBS

Recent local research has shed further light on what might be done to cool heat
vulnerable suburbs (Coutts et al, 2013). The work identifies that there are some key
steps to planning for the cooling of urban public spaces, especially with the use of
Urban Green Infrastructure (UGI). These include the following and each is dealt with in
more detail below:


identification of priority neighbourhoods within a local government area;



improving the health of existing vegetation and green infrastructure, especially
through use of water sensitive urban design;



selecting priority streets within priority neighbourhoods; and



appropriate selection of green infrastructure elements for streets with different
orientation, width and building height (Coutts et. al., 2013).

It is argued that vegetated open space is critical to meeting goals of maximising green
cover in urban spaces. It is further proposed that within streetscapes, tree canopy
cover should be prioritised for shade and evapotranspirative cooling. Green walls and
facades should be a secondary consideration, as they do not provide shade for people
(Coutts et. al., 2013).
There is now ample evidence that UGI is an effective means to reduce heat
accumulation in the urban environment through shading hot surfaces, increasing
evapotranspiration and modifying wind patterns (McPherson, 1994; Oke et.al., 1989;
and Taha, 1997 cited in Coutts et al., 2013).
More detailed guidance in relation to each of the four dot points above is as follows:
5.1

IDENTIFICATION OF PRIORITY NEIGHBOURHOODS

Two factors are important to assess: exposure and high activity areas; and vulnerability.
Within the former, assessment should include:


identification of hot spots within a municipality based on land surface
temperatures in order to understand the areas most in need of mitigation during
extreme heat events; and



areas of high human activity to understand where people will be active and
exposed to heat during the day. These are areas with high pedestrian activity
and include shopping strips, transport interchanges, aged care facilities, schools,
kindergartens and areas of social housing.

In gaining an understanding of vulnerability, it is useful to recall the following five key
indicators of vulnerability as noted by Loughnan et al. (2009):


areas with large numbers of aged care facilities;



areas with families speaking a language other than English at home;



areas where elderly people live alone;
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suburban areas (in contrast to inner suburbs); and



areas with a high proportion of elderly (>65) and very young (<4).

The identification of these vulnerable populations needs to be done at a relatively fine
scale and the census collector district (CCD) is recommended (Coutts et al., 2013).
5.2

MAXIMISING THE COOLING BENEFITS OF EXISTING UGI

Evapotranspirative cooling is a critical contributor to Human Thermal Comfort (HTC).
Plants provide this function through transpiring water vapour from their stomata and this
function can only be performed while their stomata is open during daylight hours. Hot
conditions can cause some plants to close their stomata causing a loss of this function
during times when it is most needed in urban environments. The closing of the stomata
can also cause a gain in surface leaf temperatures, further contributing to urban heat
gain (Leuzinger et al., 2010 cited in Coutts et al., 2013).
Irrigation can therefore be important to ensure trees do not suffer water stress as
urbanisation of itself often causes loss of infiltration as was noted earlier in this report.
Contrary to views popularised during the Millennium drought, irrigation of the vegetated
urban landscape is not wasteful, but rather an investment in the cooling of the urban
environment contributing to reductions in energy (and therefore greenhouses gases)
powering air conditioners to reduce the temperature of buildings.
5.3

IDENTIFICATION OF PRIORITY STREETS FOR UGI IMPLEMENTATION

The prioritisation of UGI in streetscapes should be based on two characteristics of
streets:


street canyon height and width; and



street canyon orientation.

Assessment guided by consideration of these two factors facilitates further prioritisation
of streets within a municipality. Their consideration will tend to lead to three
conclusions:

5.4



all wide streets with low building heights are a priority for UGI due to high solar
radiation exposure, with east-west streets being the top priority;



north-south streets must have lower building heights to benefit from UGI as taller
buildings will be above canopy height and therefore exposed to solar radiation for
much of the day; and



streets that are narrow with taller buildings and therefore self-shaded will be a
lower priority for UGI. Light availability for plant growth could also be an issue.
GUIDING PRINCIPLES FOR UGI SELECTION

Once neighbourhoods and streets with them have been prioritised, the appropriate UGI
can be selected to respond to the conditions. Some possible UGI approaches are
outlined below.
The objective for streetscapes is to maximise canopy cover in streets with high solar
exposure so that canyon surface temperatures are reduced and shading and
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transpirative cooling are provided. Where it is not possible to plant trees, shrubs and
ground layer vegetation can be usefully employed, although no human shading function
will be possible. Transpirative cooling and reduction of surface temperatures will still be
possible.
Green open space (GOS) is obviously important for providing respite from hot urban
areas. While some studies suggest that a number of small, accessible GOS could be
more beneficial than a few large GOSs, it is not yet possible to provide clear guidelines
regarding an optimal size of GOS for urban cooling (Coutts et al. 2013). Irrigation of
GOS is beneficial for cooling during the day and particularly so where GOS is located
upwind of hot areas.
Trees are a critically important element in provision of effective urban cooling at all
scales with dense canopies more effective for daytime solar radiation reduction. Trees
in urban environments often require supplementary irrigation due to the imperviousness
of surrounding surfaces, with concrete or asphalt surfaces also re-radiating heat
causing the closing of stomata. Passive irrigation and WSUD features can assist with
supply of increased moisture to trees, although tree pits are often too small to
accommodate the roots of large trees or to store water during drought conditions when
it is most required (Somes and Crosby, 2007 cited in Coutts et al. 2013).
Green roofs have a major advantage in building insulation, but have limited use
otherwise for urban cooling. Vertical greening is of most use on walls that have high
solar exposure in order to reduce daytime heating. Especially in narrow canyons,
vertical walls can reduce night warming.
A mix of UGI strategies that is oriented to tree planting mainly will be most effective in
cooling urban neighbourhoods and also optimising additional benefits of UGI.
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6.

CONCLUSIONS

The following conclusions can be drawn in summary from consideration of the
vegetated urban landscape and its issues and opportunities in established suburbs:


As with growth areas, the role of private open space in contributing to the
vegetated urban landscape is declining as housing development becomes
more intense and large backyards and their tree cover are lost.



Additional funding is required to lift the pace of investment in passive open
space improvement to meet the needs of densification of established suburbs.
There is already a significant backlog of works that councils are not being able to
sufficiently resource to provide for the communities of the future. The imbalance
with resourcing of active open space will also need to achieve better resolution if
established suburbs are to become more liveable and the UHI is to be
mitigated.K



Greater benefit can be obtained from open space where areas dedicated
primarily to playing fields might also contain parts that could be dedicated
to passive pursuits, or have a walking circuit installed that could serve walkers
and joggers.



Service objectives for open space associated with delivering contact with
nature and encouraging improved community health are likely to become
increasingly important.



The potential for significant gains in tree canopy cover are abundant
spatially across established suburbs, but constrained primarily by funding and to
a much lesser degree by ready availability of inexpensive water and skills and
know-how.



A number of established councils face a challenging task of managing the
senescing of some street tree species and should guard against the risk of
needing to replace all species in any one street at the same time.



Council will need to increasingly assess the capacity of their assets to
better serve their communities in times of heatwaves. Many opportunities
exist, especially associated with road re-construction, to trial new approaches to
streetscape design to increase greenery and shade and cool urban
environments.



Heat impact statements appear to be an appropriate means to have works
proponents consider factors associated with the heat and liveability implications
of proposals. The concept could be widely applied to a variety of works by
Council or by private developers seeking permits.
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7.

RECOMMENDATIONS

The following recommendations are proposed for established areas. As discussed in
the introduction to the recommendations for growth areas, the potential impact of each
recommendation should be tempered with consideration of the associated resourcing
and regulatory issues that may influence its implementation.
Note: numbering of recommendations is continuous from the 46 recommendations for
growth areas.
7.1

PASSIVE OPEN SPACE: GATHERING DATA

Recommendation 47: Directed to: Established Area Councils152
That established area councils:
(a) investigate undertaking survey work to ascertain:
- community attitudes to the values, use and expectations of passive open space;
- the role and importance of vegetation for passive open space in creating a beneficial
user experience and one conducive to maintaining and increasing recreational
participation; and
- the preferences of walkers (the largest sector of recreation participants) in relation to
passive open space environments and path networks.
(b) prepare data on provision and distribution of passive open space and the extent of
investment in its management as a proportion of total open space budgets, along with
trends in such investment over the last decade.
(c) via existing planning mechanisms, (e.g. review or preparation of: Open Space
Strategies), explain the importance and function of passive open space and the service
it provides and particularly:
- its numerous beneficial roles in the urban environment and for public health;
- the critical role vegetation plays in creating positive and regenerative passive open
space user experiences;
- the need and capacity for improved vegetation cover in open space and how that
might be achieved in a drier climate;
- the current treatment of vegetation as an asset in asset management systems and
planning; and
- the need for active open space areas to also deliver a passive open space service
such that Council and the community can derive optimal services and benefits from its
open space assets.

152

For Recommendation 47, see Section 1, 9.1, 9.2, 14.1; and Section 3, 2, 3.1, 4, and 6.
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7.2

POLICY, PLANNING & FOLLOW-UP

Recommendation 48: Directed to: Established Area Councils153
That established area councils:
(a) investigate preparation and adoption of a Council policy on liveability that articulates
the liveability services to be delivered and the rationale.
(b) prepare and seek adoption of a Council policy on passive open space that highlights
its role and function in providing liveability services for the community and its likely
increasing importance within overall open space management due to its capacity to:
shade and cool urban environments; directly support the largest single (and still
growing) recreational activity - walking; and help meet a variety of social and
psychological needs for the betterment of the community.
(c) Following adoption of policy, seek to direct resourcing to provision of information to
assist the support and growth of passive recreation via, for example: maps of local
walking routes; formation of local walking groups especially via Council social media or
on-line connections; and other support and facilitation activities.
(d) Seek to create connections between walking groups and Friends of open space
groups to assist in volunteer activities.
7.3

SAFETY

Recommendation 49: Directed to: Established Area Councils154
That established area councils:
(a) continue to apply Element 4 of the Safer Design Guidelines (DSE, 2005) in
recognition that they are designed to not only assist community safety, but also to
support sound and beneficial public landscape design where the two are fairly applied
and without a pre-occupation with one over the other.
(b) where parks are surrounded by back fences, assess and develop a program to
respond to:
- the limited surveillance they provide;
- the poor landscape interface they offer to the open space; and
- the constraints they place on providing positive and regenerative experiences for park
users via detracting from the creation of a different experience within the park.

153
154

For Recommendation 48, see Section 1, 9.1, 14.1; and Section 3, 2, 3.1, 4, and 6.
For Recommendation 49, see Section 3, 2.1, 3.1 and Appendix 18.
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Recommendation 50: Directed to: Established Area Councils155
That established area councils:
In considering the preparation of an Urban Forest Strategy:
- assess the applicability and relevance of such a study to the circumstances of the
municipality, especially where, for example, there might be a low stock of trees, few in
an aged category with succession planning therefore not a high priority, and where a
significant proportion of parks are comparatively undeveloped;
- assess the capacity of the study to assist in management of vegetation generally and
whether it has the potential to deflect attention away from efforts to address more
holistic improvement of undeveloped passive open space via a pre-occupation with tree
canopy cover.
7.4

MUNICIPAL HEALTH AND WELLBEING PLANS

Recommendation 51: Directed to: Established Area Councils156
That established area councils:
Continue to promote links between sound urban design, a quality public landscape and
public health outcomes and seek to articulate the connections in Municipal Health and
Wellbeing Plans and continue to work with the Department of Health to prepare such
plans using the Environments for Health Framework.

155

For Recommendation 50, see Section 1, 9.4, 10.2.2, 14.1.4; and Section 3, 4.
For Recommendation 51, see Section 1, 8.1, 8.3, 9.1, 9.5, 10.2.1.2; and Section 3, 2.1, 6; Appendix 1
and Appendix 5.
156

Page 179 of 327

LIVEABILITY AND THE VEGETATED URBAN LANDSCAPE

7.6

ASSET MANAGEMENT – MAKING ACTIVE OPEN SPACE ASSETS WORK
HARDER & MORE EFFECTIVELY

Recommendation 52: Directed to: Established Area Councils157
That established area councils:
(a) assess the opportunity for all active open space areas to provide an additional and
deliberate passive open space function capable of servicing the needs of the
community such that these assets work harder for Council and where necessary adopt
this as policy;
(b) in carrying out the above assessment, give specific consideration to:
- the capacity of increased vegetation cover to assist in the provision of those passive
open space services;
- the role of trails and walking tracks around ovals and playing fields to assist in
provision of these additional services to the recreational activity with the highest
participation rate (walking);
- the role of vegetated wind breaks and other measures to assist in protecting users
from prevailing winds and also help define the limits of playing fields especially where
this may otherwise be unclear;
- existing single function assets such as retarding basins and review opportunities to
transform these into multifunctional passive space; and
- opportunities to link in with urban green infrastructure research and where possible
include trial sites in the study area.
(c) investigate how all expenditure for active open space can be tied to proportional
passive open space expenditure such that greater equity between the sectors is
achieved and that funding is sustained for recreational activities with the highest
participation rates.
7.7

ASSET MANAGEMENT – ASSET MANAGEMENT PLANS FOR OPEN SPACE

Recommendation 53: Directed to: Established Area Councils158
That established area councils:
(a) seek to prepare Asset Management Plans for Open Space in line with their Asset
Management Plan program.
(b) within Asset Management Plans for Open Space, incorporate all planted vegetation
as an asset subject to a life cycle that can be identified and budgeted for accordingly.
(c) undertake inventories of all planted vegetation in order to document and map these
assets for the purposes of the Asset Management Plan and valuation of the asset.

157

For Recommendation 52, see Section 1, 9.1, 9.2, 10.2.1.2; and Section 3, 2.1, 3.1, 4, 6, and Appendix
18.
158
For Recommendation 53, see Section 1, 8.3, 9.1, and 9.2.
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7.8

FUNDING: FINANCING A FASTER RATE OF IMPROVEMENT FOR PASSIVE
OPEN SPACE

Recommendation 54: Directed to: MPA and DELWP159
That MPA and DELWP:
As part of work to prepare the Metropolitan Open Space Strategy and as per
Recommendation 33 for growth areas, investigate establishment of a fund160 to assist
open space development works, especially where improvements to water and
vegetation management can assist.
7.9

FUNDING: ENGAGEMENT OF PRIVATE SECTOR TO ASSIST

Recommendation 55: Directed to: Established Area Councils (west)161
That established area councils (west):
Seek additional support from the private sector to assist raising the rate of improvement
of passive open space via the use of existing forums and links to business such as
through Greening the West, City West Water and Lead West and that Greening the
West explore the potential for its leadership in the development of a fund.
7.10

ESTABLISHING NETWORKS

Recommendation 56: Directed to: Established Area Councils (north)162
That established area councils (north):
Investigate the need for an organisation comparable to Greening the West to support
and lead engagement with the private sector for lifting the rate of improvement of
passive open space and liveability and presentation of the north.

159

For Recommendation 54, see Section 1, 8.4 and Section 3, 2.2.

160

It is noted that the pre-election platform of the Government included a commitment that it
would: encourage councils to enter into partnerships with State and Federal Governments and
non-government organisations to address gaps and enhance service delivery.
161
162

For Recommendation 55, see Section 1, 9.5 and Appendix 5.
For Recommendation 56, see Section 1, 9.5 and Appendix 5.
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7.12

THE ROLE OF WATER: IRRIGATION

Recommendation 57: Directed to: Established Area Councils163
That established area councils:
(a) Consider factors including the following in the planning of new areas of irrigation:
- objectives for the open space and any known services it is required to deliver;
- desired user experience;
- vegetation water demands;
- current local and likely future climate conditions;
- site soil moisture conditions;
- benefits for urban cooling; and
- current and expected future use patterns (active and passive).
(b) continue to carefully monitor and assess the need for irrigation of public spaces to
provide increased greening, cooling and other liveability benefits to the community
versus the cost of water.
(c) manage irrigated turf areas to maintain nominated surface performance standards,
such as those outlined in Irrigated Public Open Space (IPOS) Code of Practice,
published by SAWater, acknowledging that high performance standards will require
larger volumes of irrigation water.
(d) ensure irrigation is carried out efficiently according to industry best practice with
regular performance evaluation (refer to Functional Open Space Best Practice
Guidelines, City West Water, for irrigated sites).
(e) ensure assessment of all established trees for soil moisture needs and implement
appropriate response measures such as mulching, irrigation to restore required
moisture levels and ongoing irrigation (e.g. drip irrigation) where required. Proactive
watering of trees, such as soil water banking, should also be considered.
7.13

THE ROLE OF WATER: PASSIVE IRRIGATION

Recommendation 58: Directed to: Established Area Councils164
That established area councils:
(a) ensure that all road re-design and re-construction projects consider how vegetation
in the streetscape could be passively irrigated with road runoff and encourage the
employment, where possible, of porous pavements, centre medians where applicable
for wider streets and other measures to better enable passive irrigation.
(b) develop and undertake a program of pilot projects in selected road reserves >22m to
retrofit WSUD and passive irrigation of vegetation in order that councils build
knowledge, skills and capacity in these works.

163

For Recommendation 57, see Section 1, 10.2.4, 12.1, 12.2, 12.4, 14.3; and Section 3, 5.2, 5.4 and
Appendix 8 and Appendix 18.
164
For Recommendation 58, see Section 1, 9.3, 10.2.1.1; and Section 3, 2.1, 2.3, 3.2, 4, 5.4 and
Appendix 19.
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7.14

THE ROLE OF WATER: FUTURE IRRIGATION OF OPEN SPACE

Recommendation 59: Directed to: Established Area Councils165
That where subregional integrated water planning develops feasible options for new
alternative sources of water capable of being sourced at an attractive price, established
area councils:
(a) assess open space vegetation management and irrigation objectives, capacities and
costs; and
(b) develop a prioritised program of potential passive open space sites that could be
irrigated where that would be advantageous to the establishment of a more desirable
vegetation cover over the period to 2050.
Recommendation 60: Directed to: Established Area Councils & Metropolitan
Water Retailers166
That established area councils and water retailers:
Undertake discussions regarding the price of recycled water, should its supply be
feasible, such that there are incentives applying to its use.
Recommendation 61: Directed to: Established Area Councils167
That established area councils:
Where supply of recycled or other alternative water is constrained ensure provision be
made to supply water for irrigation to protect and maintain vegetation assets during hot
and dry summer periods by seeking low-cost, low-technology localised options (e.g.
kerb-sourced infiltration trenches, small below ground tanks with basic filtration and
solar pumps) to harvest stormwater from streets or car parks; and that these be initially
trialled to improve understanding of design and construction.

165

For Recommendation 59, see Section 1, 10.2.4, 12.1, 12.2, 12.4, 14.3 and Section 3, 5.2, 5.4 and
Appendix 8 and Appendix 18.
166
For Recommendation 60, see Section 1, 7, 10.2.4, 12.1 and 12.2.
167
For Recommendation 61, see Section 1, 12.4 and Section 3, 4.
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7.16

URBAN HEAT MITIGATION: WORKS & HEAT IMPACT STATEMENTS

Recommendation 62: Directed to: Established Area Councils168
That established area councils:
Continue to monitor and assess heat impacts and respond via various measures such
as:
- ensuring targets are set for increases in tree canopy cover across the municipality;
- identifying areas of human activity (tram and bus stops, medical centres, child care
centres, elderly citizen centres, hubs, shopping centre car parks etc.), where heat
impact and vulnerability is greatest and mitigation therefore needs to be directed;
- assessing how new commercial and industrial infill developments might be required to
mitigate heat via completion of a heat impact statement or similar (see also Rec 45);
- requiring all Council capital works (especially for roads) to include the preparation of a
liveability and heat impact statement; and
- requiring all works on new Council buildings to include the preparation of a liveability
and heat impact statement.
7.17

URBAN HEAT MITIGATION: EDUCATION

Recommendation 63: Directed to: Established Area Councils169
That established area councils:
(a) continue to employ appropriately qualified staff (including landscape architects, park
managers, urban forest managers and recreation planners) to manage the public
landscape and continue to commit to inter-Council vegetation management forums and
workshops to enhance staff skills;
(b) continue to brief Councillors and senior management about liveability and open
space issues such that there are appropriate levels of knowledge and understanding of
issues so decisions can be made that deliver improved liveability; and
(c) investigate the potential for developing a guide to good practice in the design and
development of open space to further educate staff.

168

For Recommendation 62, see Section 1, 9.3, 9.4, 10.2.3, 11.5, 14.2; and Section 3, 2.3, 3.2, 4, 5 and
Appendix 5.
169
For Recommendation 63, see Section 1, 9.3, 9.4, 10.2.3, 11.5, 14.2; and Section 3, 2.3, 3.2, 4, 5 and
Appendix 5.

Page 184 of 327

LIVEABILITY AND THE VEGETATED URBAN LANDSCAPE

7.18

STREETSCAPES

Recommendation 64: Directed to: Established Area Councils170
That established area councils:
(a) adopt appropriate species selection as a primary consideration in street tree
management with species determined by ability to survive within natural rainfall;
(b) devise a canopy cover target for streets undergoing street tree replacements so that
targets are in place that in turn influence species selection and ongoing management;
(c) source only high quality stock for street tree planting programs;
(d) undertake trialling of new species in pilot sites to understand performance so that
strategies are in place to adapt to climate change;
(e) continue to employ irrigation (either passive or active) in high value streetscapes for
dry periods to permit performance standards and plant health to be maintained;
(f) limit WSUD approaches supporting tree growth, to sites where management regimes
and understanding of the technology is known and can be appropriately managed;
(g) as per Recommendation 58 above, seek opportunities provided by road
reconstruction for road reserves in excess of 22m., to re-design the streetscape with
features including:
- reduction in excessively wide asphalt footpaths down to a standard 1.5m. and use of
reflective materials to reduce heat retention;
- re-design of surface drainage to optimise passive irrigation and possible increases in
the distance between side entry pits;
- inclusion of simple on-street vegetated WSUD features that can collect sediment and
leaf litter with ease of clean-out;
- increase in large tree composition of the street where possible;
- improvement to soil condition to support additional plant growth;
- inclusion of either nature strips or centre medians depending on available space along
with their design to receive passive irrigation.

170

For Recommendation 64, see Section 1, 9.3, 9.4, 10.2, 14.1; and Section 3, 2.3, 4, 5 and Appendix
18and Appendix 19.
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Appendix 1.Definitions of Liveability
Health and wellbeing are core contributors to Liveability. Liveability also appears to be
primarily concerned with the physical attributes of a particular location. However, the
literature indicates that liveability is not just inherent in environmental characteristics;
rather, it is a function of the relationship between people and how they interact within
the local environments (Lowe et al, 2013). In short, liveable communities have to
provide meaning to people’s lives beyond just being a point of residence
(http://crcresearch.org/case-studies/case-studies-sustainable-infrastructure/land-useplanning/what-makes-a-city-liveable, accessed 4.12.2014).
“The built environment influences how people relate to each other, the
opportunity for community to form, and the depth of our social networks. It
regulates how much incidental exercise is possible through walking and
biking. Buildings and streets contribute to reducing crime when buildings
support eyes on the street, and shops and services put a functioning
community in control of the public realm. Pattern, complexity, and harmony in
the built environment can stimulate curiosity, discovery, and a sense that the
world is meaningful. Beauty in nature, architecture and public places can lift
spirits, raise endorphin levels, and improve physical and emotional health”
(http://www.livablecities.org/blog/value-rankings-and-meaning-livability,
accessed 4.12.2014)
Liveability definitions include an interrelated set of economic, spatial, and social
components (http://www.camsys.com/kb_experts_livability.htm, accessed 4.12.2014).
Although there is no established theoretical framework, quantitative measures or a
precise definition, liveability in an important concept for developed countries (Woolcock,
2009). Lowe (2013) suggests that a liveable city is one that is:
a. Safe
b. Attractive
c. Socially cohesive and inclusive
d. Environmentally sustainable
e. Affordable and diverse housing linked to employment, education, public open
space, local shops, health and community services, leisure and cultural
opportunities
f. Convenient public transport
g. Walking and cycling infrastructure (Lowe et al, 2013).
Once fundamental health and safety is achieved, social contributors or local community
wellbeing become important aspects of liveability
(http://www.livablecities.org/blog/value-rankings-and-meaning-livability, accessed
4.12.2014) (Lowe et al, 2013). This is especially the case for vulnerable members of
society, including children, the elderly, and those who are economically or socially
marginalized (http://www.livablecities.org/blog/value-rankings-and-meaning-livability,
accessed 4.12.2014). Woolcock (2009) also recognises that the United States literature
broadly embraces quality of life and well being within the definition of liveability whereas
the United Kingdom adopts a narrow and pragmatic definition of “cleaner, safer,
greener” with a focus on the local environment (Woolcock, 2009).
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The Economist, focusing on economic and business issues, ranks Vancouver,
Melbourne and Vienna as the top three most liveable
cities (http://www.livablecities.org/blog/value-rankings-and-meaning-livability, accessed
4.12.2014). While everybody may agree that ‘liveability’ is a good thing, and these
scores receive considerable media attention, reaching an agreed definition is more
difficult (http://crcresearch.org/case-studies/case-studies-sustainableinfrastructure/land-use-planning/what-makes-a-city-liveable, accessed 4.12.2014,
Woolcock, 2009). The global ranking used by The Economist is only one set of criteria
that may, or may not be, relevant to the communities in question. Ideally, liveability is
best measured at a geographic scale where definitional consensus about liveability can
be found (http://www.camsys.com/kb_experts_livability.htm, accessed 4.12.2014).
Although Melbourne ranks highly in international measures of liveability (VCEC, 2008)
there are concerns about growing disparities within cities where inner city dwellers are
choice rich whereas the fringe has fewer choices, particularly regarding housing
affordability and where jobs are located (Lowe et al, 2013).
However, liveability can be examined and addressed within local planning processes
(http://crcresearch.org/case-studies/case-studies-sustainable-infrastructure/land-useplanning/what-makes-a-city-liveable, accessed 4.12.2014). Embedding liveability into
the culture of the municipality rather than politically motivated short-term initiatives is
critical to success (http://crcresearch.org/case-studies/case-studies-sustainableinfrastructure/land-use-planning/what-makes-a-city-liveable, accessed 4.12.2014).
Where policy is implemented on a neighbourhood scale, it will also ensure a
development of local distinctiveness, a sense of place and community identity (de
Figueiredo, 1998 cited in http://crcresearch.org/case-studies/case-studies-sustainableinfrastructure/land-use-planning/what-makes-a-city-liveable, accessed 4.12.2014).
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Appendix 2.Criteria for Analysis of Growth Areas
This study’s analytical framework was centred on qualitative expert analysis of growth
areas against liveability criteria. Fourteen criteria were established. They are intended
to encapsulate an aspirational state of liveability assumed to only be possible with a
strong commitment to innovation and transformative change. The criteria are:
1. respect for sub-regional character – how increased fit-for-purpose water can
still be employed in a manner that respects and seeks to preserve sub-regional
and/or local character, even in predominantly urban settings;
2. retention of water in the landscape – principally derived from stormwater and
stream management (e.g. off-line ponds treating stormwater along the corridor
prior to stream entry, or on-line where stream form and values are poor, or
sediment ponds or other treatment employing open water back in the
catchment), but perhaps also via other mechanisms as well to assist urban
cooling via keeping stormwater at the surface and reducing underground drains;
3. waterway corridor reservations – able to: contain the 100 year floodplain and
permit stream interaction with floodplain; preserve important natural features and
species; permit enhancement of natural habitat; allow establishment of
vegetation cover to contribute to a natural recreational experience; and permit
shared use trails;
4. stormwater treatment assets that complement WWCM / liveability efforts –
design of treatment assets in a manner that generates assets not only
complementary to WWCM, but also capable of being well-maintained into the
future to preserve their functionality. WSUD and drainage assets should also add
to the open space quotient via the appearance of being part of open space such
is the effort made around deliberate integration and complementary use of
encumbered water corporation land with unencumbered open space. The role of
WSUD in enabling passive irrigation of streetscape vegetation is important here.
5. adequately and efficiently irrigated playing fields – capable of sustaining
public use in all conditions, especially times of drought and preferably using fitfor-purpose water;
6. availability of efficient irrigation for passive open space where required –
irrigation supplied to passive open space locations that encourages its use and
enables maintenance of vigorous plant growth of desired species for amenity,
recreational ends and provision of green oases/refuges for the public in
heatwave conditions;
7. optimal use of vegetation – design cognisant of: local soils; the need for careful
species selection relevant to the site and its constraints (e.g. offsets from roads
under VicRoads requirements) and using species with demonstrated
hardiness/longevity with ability to survive in circumstances of climate change and
reduced rainfall and stormwater volumes, especially where it might be cost
prohibitive to provide formal irrigation and passive irrigation is therefore
preferred.
8. greater incidence of large tree canopy cover – to shade dark surfaces and
buildings and help cool the urban environment via evapotranspiration in a variety

Page 196 of 327

LIVEABILITY AND THE VEGETATED URBAN LANDSCAPE

of potential contexts: streetscapes; open space; and other public landscape
settings;
9. consistently vegetated and well-presented streetscapes - with sufficiently
wide nature strips and/or centre medians to support large trees capable of
throwing extensive shade while also accommodating utility services and being
designed to permit passive stormwater irrigation along with some stormwater
treatment. Consideration of improved streetscape design will inevitably raise
issues of increased land take for street reserves which will need to be addressed
via potential for trade-offs with open space and/or encumbered water corporation
land;
10. streetscapes and urban environments able to facilitate walkability – urban
design that encourages active transport modes to reduce short-trip vehicle use.
Design of walking environments that are attractive such that they invite use and
lead to key destinations;
11. accessibility of open space – continuation of current preference permitting
access (via active transport modes) over distances no greater than
approximately 400m from any residence to open space, although acknowledging
that better outcomes often arise from more flexible approaches;
12. increased reflectivity, minimisation of dark surfaces and other urban heat
amelioration efforts – e.g. for roads, pavements and buildings subject to solar
absorption with the use of green walls and roofs where applicable, especially for
buildings greater than single storey without capacity for natural shading;
13. maximising of solar access for solar efficiency of residential homes –
maximise opportunities for north-south residential streets in PSP layout in order
to increase solar access and reduce household heating/energy costs; and
14. vegetation cover for air quality amelioration along arterial and similar roads
– allowance for vegetation along roads with heavier traffic volumes (mostly eastwest roads given dominant prevailing winds, but also north-south arterial roads)
that enable air quality improvement especially via particulate absorption.
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Appendix 3.Relevant Melbourne Water Plans
MELBOURNE WATER’S HEALTHY WATERWAYS STRATEGY
The Healthy Waterways Strategy ([HWS], Melbourne Water, 2013a) is a strategy for
managing rivers, estuaries and wetlands in the Port Phillip and Westernport catchments
in the period 2013-2018. The HWS was developed over 18 months to guide
rehabilitation investment with a view to improving stream health. The structure of the
HWS follows closely the policy directions and principles outlined in the Victorian
Waterway Management Strategy (DEPI, 2013).
The HWS identifies key values as the basis of the strategy in an attempt to make it
more meaningful to the community. The key targeted values include fish, birds, frogs,
macro-invertebrates, platypus, vegetation and amenity values. Its management actions
include activities for habitat, water quality, flows, connectivity and physical form.
Outside the forested regions of the upper headwaters, it needs to be recognised that
the majority of the waterways have been subjected to over 180 years of disturbance
though land clearance, water harvesting and flood management. The values and
condition of these waterways range from degraded to modified with natural values
diminished perhaps beyond a point of rehabilitation. The HWS places a high
importance on the stream systems with high natural values.
MELBOURNE WATER’S STORMWATER STRATEGY
The Stormwater Strategy (Melbourne Water, 2013b) articulates how Melbourne Water
will work with a range of stakeholders to manage runoff to provide multiple community
outcomes including: healthy waterways and bays; wellbeing and amenity; public safety;
and alternative water supply. Improved stormwater quality and quantity management is
vital to improving the health of waterways. It is also a contributing factor in liveability
improvement where stormwater management becomes an opportunity to passively
water parklands.
The key to achieving these outcomes requires a paradigm shift from viewing stormwater
as waste to be disposed of, to one of utilising it for a wider benefit. As well as seeking
to use stormwater at or near its source for alternative water supplies, or treatment via
Water Sensitive Urban Design (WSUD), the strategy also seeks to maximise
disconnection of stormwater runoff from urban areas to receiving streams. This position
reflects a substantial amount of research into the key factors that impact on stream
ecosystem health (e.g. Walsh and Kunapo, 2009). In addition to contaminant pollutant
loads from urban areas, the major factor impacting stream ecosystems is the
substantial changes to flow regimes due to the increase in impervious areas.
Disconnecting urban stormwater runoff from streams requires managing stormwater
from the lot scale through to the sub-catchment and precinct scale. One opportunity is
to seek modification of the Best Practice Environment Management (BPEM) Guidelines
(Victorian Stormwater Committee, 1999). The BPEM Guidelines are currently enforced
through Clause 56 of the Victoria Planning Provisions. Investigations are underway as
part of the review of the Guidelines to examine increases in levels of contaminant
reduction and reductions to Mean Annual Runoff beyond the current 1.5 year ARI level.
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Through use of planning controls Melbourne Water will seek to influence growth area
planning and support alternative planning controls for stormwater generated from roads,
car parks, single lot residential and industrial and commercial development (Melbourne
Water 2013b).
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Appendix 4.MPA Guidelines for Precinct Structure Plans
The Guidelines have seven objectives. The first of these objectives is of relevance for
this study:
“Objective 1
To establish a sense of place and community
We can create a strong local identity with a focus on community activity if:


Neighbourhoods are safe and compact, making it easy to walk or cycle to
shops, local jobs, schools, community facilities and public transport stops;



Public spaces and community facilities are well designed to promote
healthy lifestyles and strong, diverse communities;



Residents and workers have access to a variety of open spaces (parks,
gardens, plazas and reserves) for relaxation and recreation;



Strong local character is created through distinct natural and cultural
features as well as creating new urban form;



Everything we design and build today is of a high quality that will promote
positive experiences in the growth areas for generations, and;



The scale of infrastructure is suitable for local users. “

Part Two of the Guidelines contains guidance regarding the preparation of PSPs and
the initial steps in that process.
“The first stage in preparing a Precinct Structure Pan is to understand the precinct and
how it fits into the surrounding area, and to provide clear direction for what can be
developed. This will require:


Establishing an initial vision for developing the precinct – its unique
character and identity;



Providing sound background technical evidence for preparing the PSP;



Providing a strategic context that identifies the key issues and implications
derived from the background technical reports; and



Determining how the precinct can be developed in response to the site
opportunities and constraints.” (Guidelines, Part Two, p. 5).

Under vision setting the Guidelines advise that:
“To create more vibrant suburbs we need to identify how each area is unique and
build on its local attributes and opportunities. This avoids new residential areas
appearing as bland and monotonous.” (Guidelines, Part Two, p. 6).
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The Guidelines argue that once the vision has been set and the precinct’s context
analysed, urban structure can be established. The Guidelines set out some broad
standards that the planned urban structure should respond to. These include a number
of standards of relevance here, such as:
Standard 4: A network of open space is provided across the precinct that connects to
regional open space networks. See Clause 56.05-2.
Standard 5: The location and scale of open space responds to existing drainage
channels, landforms, biodiversity areas and cultural heritage values. See Clause 56.05-1.
Standard 6: Large areas of open space (generally above 1ha, including any co-located
with schools) are located outside or towards the edge of the walkable catchment of
town centres (see figure 3). See Clause 56.05-2.
Standard 7: Hubs of community facilities are co-located with district parks
(incorporating ovals) in order to enable sharing and integration between schools and
active recreation space. See Clause 56.05-2.
The Guidelines go on to set out various key elements of design for which further
detailed standards are proposed. Under design element five (open space and natural
systems), the following standards are proposed for PSPs to respond to:
Standard 1 –
Provide a network of quality, well-distributed, multi-functional and cost effective open
space, catering for a broad range of users that includes:
Local parks within 400m safe walking distance of at least 95% of all dwellings;
Active open space within one kilometre of 95% of all dwellings;
Linear parks and trails, most often along waterways, but also linked to vegetation
corridors and road reserves within one kilometre of 95% of all dwellings. See Clause
56.05-2
Standard 2 –
In residential areas, approximately 10% of the net developable area as total public open
space, of which 6% is active open space.
In addition, residential precincts should contain active indoor recreation facilities that are
co-located and/or share space with schools and integrated community facilities. This
should result in an active indoor sports provision of approximately five hectares per
60,000 residents.
Standard 3 –
In major employment areas, approximately 2% of net developable area as public open
space, usually with a passive recreation function.
Standard 4 –
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In meeting standards S2 and S3, encumbered land should be used productively for
open space.
The network of local and district parks should be efficiently designed to maximise the
integration and sharing of space with publicly accessible encumbered land.
Encumbered land usually includes land retained for drainage, electricity, biodiversity
and cultural heritage purposes.
The parkland created by such sharing and integration should be suitable for the
intended open space function/s, including maintenance.
In this way, encumbered land will be well utilised, while the total amount of open space
can be optimised without adversely impacting on the quality and functionality of the
network.
Standard 5 –
Active open space should be:
Of an appropriate size, i.e. sufficient to incorporate two football/ cricket ovals, but small
enough to enable regular spacing of active open space provision across the precinct.
This configuration would generally require at least eight hectares;
Appropriate for its intended open space use in terms of quality and orientation;
Located on flat land (which can be cost effectively graded);
Located with access to, or making provision for a recycled or other sustainable water
supply;
Designed to achieve sharing of space between sports, and;
Linked to pedestrian and cycle paths.
Standard 6 –
All public open space areas should be designed to maximise passive surveillance. See
Clauses 56.04-4 and 56.05-2
Standard 7 –
The public open space network is combined with techniques for managing urban run-off
and biodiversity. See Clauses 56.05-1, 56.04-4, 56.05-2, 56.07-4
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Appendix 5.Social Attributes of the Study Area
POPULATION TRENDS
Each of the three subregions of the study area will be impacted by some large
increases in population over coming decades.

Figure 9: Plan Melbourne Western Sub-region (Source: MPA, 2014)

The western subregion is defined in Plan Melbourne as covering the municipalities of
Brimbank, Hobsons Bay, Melton, Moonee Valley, Wyndham. While the reach of the
subregion for Water Future West is slightly larger, based merely on these five
municipalities, population growth will also continue to be strong, expanding from its
current base of 712,000 with an additional 370,000 to 430,000 people by 2031
(Victorian Government, Plan Melbourne, 2014). Growth in jobs will rise by 90,000 to
125,000 from a current base of 173,100. A total of 135,000 to 175,000 dwellings will be
required by 2031 with 100,000 to 130,000 in growth areas and 30,000-45,000 in
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established areas. Detached housing will dominate market growth with 90-120,000
detached houses and 25-40,000 townhouses, flats and units. Apartments are only
expected to account for 10-20,000 of this growth by 2031 across the five municipalities
identified in Plan Melbourne (Victorian Government, Plan Melbourne, 2014). As might
be expected based on these figures, urban renewal opportunities are seen as limited
with just six sites nominated in Plan Melbourne, with two of those also listed in the
central subregion (the Tottenham corridor and the Flemington-Newmarket Precinct).

Figure 10: Plan Melbourne Northern Sub-region (Source: MPA, 2014)

The northern subregion will experience strong urban growth as well. Plan Melbourne
considers this subregion to include the municipalities of Banyule, Darebin, Hume,
Mitchell (part), Moreland, Nillumbik and Whittlesea. Water Future North (Stage 1) has a
slightly different geographic spread and includes only a small part of Banyule (its
Darebin Creek catchment), while also splitting Hume across the Water Future West
area as well. Nillumbik, like the remainder of Banyule, will be included in a stage 2 of
Water Future North, along with remaining parts of Whittlesea east of the Darebin Creek
catchment.
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The current population of the area as defined by Plan Melbourne is 869,000. By 2031
this is anticipated to grow by an additional 400-470,000 people. Similarly, jobs will grow
from today’s 231,500 by an additional 100-140,000. Likewise, dwellings will increase by
a total of 140-180,000, again with detached housing dominating with between 85,000
and 105,000 such dwellings by 2031. Growth areas will account for 95-115,000 of all
new dwellings, while the share in established areas will be 40-60,000. Surprisingly, just
four sites are nominated for urban renewal: Keon Park station; Brunswick to Batman
Station corridor; Jewell station; and Watsonia station (Victorian Government, Plan
Melbourne, 2014, p. 179).

Figure 11: Plan Melbourne Central Sub-region (Source: MPA, 2014)

The central area will experience strong population growth with an increase of 230,000
to 280,000 by 2031 over its current figure of 485,000. It will also have strong jobs
growth of 260,000 to 320,000 by 2031 on top of the current figure of 567,200 (Plan
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Melbourne, 2014). Corresponding growth in housing will also take place with an
anticipated 120,000-145,000 dwellings required by 2031. Of these, the vast majority
are likely to be apartments (100,000-120,000) and the remainder detached townhouses,
flats and units (Plan Melbourne, 2014, p. 175). Plan Melbourne cites some 18 urban
renewal opportunities across the five municipalities of the central subregion from
Fishermans Bend and E-Gate to the Tottenham corridor and around to the Amcor site in
Alphington.
COMMUNITY HEALTH
As discussed in the Greening the West strategic plan, there has been considerable
debate in recent times about the underlying causes of chronic health problems such as
heart disease, diabetes, asthma, obesity and depression. It has been suggested that
the causes of these health problems are associated with low density residential suburbs
separated from work, shops, community and recreation facilities. This has resulted in
increased private car use reducing opportunities for walking and cycling (Kellett and
Rofe, 2009).
It is further suggested that increased levels of childhood obesity may result from the
increasing trend towards more sedentary recreation pursuits. Activities such as
computer gaming, web browsing and digital communication activities that consume
considerable time and result in less time for outdoor play and activity (Kellett and Rofe,
2009).
A correlation between physical exercise such as walking/cycling and contact with nature
is becoming more apparent with recent research indicating that availability of parks and
high quality public open space is associated with increased levels of walking (GilesCorti and Donovan 2002).
Parks and open space provide opportunities for the integration of environment, society
and health (which have been demonstrated to be inextricably linked), by promoting an
ecological approach to human health and wellbeing based on contact with nature
(Maller et al., 2008).
Another study has indicated correlation between the level of vegetation in suburbs and
elevated levels of heart disease:
“The odds of hospitalization was 37% lower, and the odds of self-reported heart disease
or stroke was 16% lower, among adults with highly variable greenness around their
home, compared to those in neighbourhoods with low variability in greenness.
The lower prevalence of heart disease may be attributable to higher levels of physical
activity, such as neighbourhood walking which is positively influenced by the natural
and built environment.
The coexistence of both aesthetically pleasing natural vegetation to entice people out of
their homes and destinations within walking distance would also contribute to variability
in neighbourhood greenness.” (Pereira et al., 2012).
This study shows that the greener the suburb, the less heart disease is evident. This
may be the result of a multi-layered contribution, rather than due to vegetation alone.
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Greener suburbs will be cooler and more attractive and attract residents with a higher
socio-economic profile who will in turn demand higher quality open space.
SOCIAL/HEALTH IMPACTS OF INCREASING HEAT
The effects of urban heat on human health and wellbeing have been known for a
considerable time. Studies have shown that increasing albedo, surface emissivity,
thermal conductivity, evapotranspiration, and shade via increasing vegetated areas in
the built environment can reduce the annual number of heat related emergency calls to
ambulance services by 48% (Silva 2010, in Loughnan, Coutts, Tapper, Beringer 2012).
Hot summers are already having an impact on the community, especially the vulnerable
including the elderly, people with a chronic illness and/or disability. Potential hotter and
drier conditions in the future will exacerbate social and health issues, also impacting
low-income households due to increased living costs associated with air conditioning
and transport. A flow on effect can include increased demand for medical care and
emergency services.
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Appendix 6.Soil chemical properties of basalt-derived soils
The Melbourne Metropolitan Board of Works ([MMBW],1985) soil maps and soil
information was assembled by the then Land Protection Service (LPS) of the
Department of Conservation, Forests and Lands. The Land Protection Service was an
offshoot of the former Soil Conservation Authority (SCA). The work was jointly funded
with the MMBW providing 60% of the funds and the LPS the remaining 40%. Its aim
was to provide physical land attribute data at scale 1:25,000 to support informed land
use planning in the non-urban and corridor zones of the Metropolitan Planning Area.
The work was carried out during a phase of major organisational changes affecting
much of the Public Service and the resources and time inputs to carry out the various
tasks adequately were underestimated. The SCA and hence LPS had no experience of
land unit mapping at such a large scale and how to design and manage such a
complicated task. This led to some practical and conceptual errors being made.
Appendix 7 (MMBW, 1985) contains the detailed chemical laboratory data for numerous
soil profiles but the locations where these profiles were sampled were either not
recorded or were lost during the time of publication. In the text and the descriptions of
the land units or map units (mistakenly called “soil types” because there is often more
than one distinct kind of soil profile within a “soil type”) there is no indication which of
these soil profiles described in detail was also sampled for analysis. It would appear
that where the trouble is taken to record a soil profile in great detail, that soil profile is
more likely to have been sampled for analysis than any other profile not looked at in
detail.
In Appendix 7 (MMBW, 1985) soils belonging to a certain numbered soil type are listed
together. Thus, for example soil type 25, profile (i) is acidic throughout and non-saline,
but soil type 25, profile (ii) has a high pH at its base and a very high salinity. Profile (i)
has 3% exchangeable sodium in the subsoil but profile (ii) has 30%. Chemically these
appear to be entirely different soils but they are grouped together as if they are in the
same category. Amongst ‘soil type’ 26 and 27 similar poor fits exist too.
The map boundaries are said to be derived from aerial photo interpretation and some
field work, but boundaries between soils having reddish brown and grey brown subsoils
cannot be established from black and white aerial photography of grassy plains under a
stereoscope. These are merely guesses. In mapping soils that differ only in a minor
way, say in subsoil colour, the experienced mapper maps them together as a soil
complex. The alternative is an extremely time intensive program of soil pitting or hand
auger exploration holes.
With regard to sampled soil profiles that are all derived from basalt rock, because of the
absence of information where the soil profiles that have been described are located,
one can only surmise that the ones that appear to have more organic matter or less
salts and lower pH’s are located in higher rainfall areas. Notwithstanding these major
uncertainties it may be possible to derive general data on the chemistry of basalt soils in
the growth area.
Soil types 25, 26, 27 and 28 are all based on basalt bedrock.

Page 208 of 327

LIVEABILITY AND THE VEGETATED URBAN LANDSCAPE

Soil type
25

26

27
28

Occurrence and Description
Rocky undulating plains and depressions near Woodstock, Wollert and Mill
Park. Black self-mulching cracking clay Ug5.1, black massive cracking clay
Ug5.4, and hard pedal black duplex soils Dd3
Throughout large areas of the western basaltic plains; brown clays are found in
a band stretching from Whittlesea through Sunbury and Sydenham to Werribee
North. Friable brown duplex soils and brown rough ped earths Db3.13, Db3.43
and Gn4.3
Western plains west of Sunbury, near Melton and small areas to the south.
Red rough ped earths, friable red duplex soils Gn4.13, Dr4.13 and Dr5.13
Small hills, hill slopes, shoulders of drainage areas in the Shire of Whittlesea,
near Diamond Creek and along the Maribyrnong River. Black self-mulching
cracking clays Ug5.12, Ug5.17, Ug5.16

Soil
type

No of records

pH

Exch. H
(%CEC)

Exch. Ca
(%CEC)

Exch. Mg
(%CEC)

Exch. K
(%CEC)

Exch. Na
(%CEC)

EC (uS/cm)

Clay %

The critical chemical properties of subsoils (main range of values) of these basaltderived soils may be summarised in the Table below. The emphasis of the Table is on
subsoil chemistry because the subsoils are the main limiting factor in managing turbid
runoff and re-establishing plant cover. Indicators of poor soil structure, dispersion and
poor quality for plant growth are coloured light brown.

25

6

6.5-7.3

15-39

18-29

26-38

1

7-14

9-270

40-65

26

7

7.8-9.0

4-11

11-19

38-58

3-6

32-44

46-80

27

7

7.7-8.4

26-30

9-16

34-40

3-7

15-40

28

2

8.0

11-20

26-34

37-40

1

13

12301600
200600
210

50-70
40-60
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Photographs of soils of various basalt landscapes

Soil profile in a swamp in basalt plain. Black
clay surface soil over grey clay subsoil.

Soil profile near Mt Aitken with different
strata of ejecta.

Black cracking clay near drainage line,
Northern Growth Area

Duplex soil on older basalt flow, very little
rock outcrop or stones, Northern Growth
Area

Black cracking clay, Northern Growth Area

Older flow in foreground, minor outcrop; low
hill in distance may be a vent and is
extremely rocky. Northern Growth Area
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Older flow on basalt with very little rock or
stones, mostly arable, red brown duplex soil.
Western Growth Area.

Where the basalt parent material is
predominantly scoriaceous (see fragments
on surface) the soil often is redish brown
(older basalt flow, Tarneit)

Drainage line on basalt plain with much rock
outcrop. Taylors Hill, Western Growth Area.

Drying crack on basalt soil, Taylors Hill.
Western Growth Area

Older flow on basalt with brown duplex soil.
Western Growth Area

Edge ol older flow with red brown soils
towards drainage depressions, rock out crop
common along edge (Tarneit)
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Appendix 7.Soil Remediation with Gypsum – promoting
water infiltration
The widespread occurrence of saline and sodic clays in the new growth areas calls for
rigorous management of soil structure, water infiltration rate, and management of the
irrigated vegetated lands. Soil remediation with gypsum is the chief element in this.
Gypsum (calcium sulphate, CaSO4.2H2O) is a salt that has moderate solubility in water
(approx. 2.0-2.5 g/L at 25oC). In the presence of another soluble salt in the same
solution, (sodium chloride or sea salt, NaCl) its solubility initially increases to about 8
g/L when there is about 175 g/L of NaCl in the solution, but drops off again with
increasing sodium chloride concentration (Bock, 1961). In solute form in water the
gypsum is dissociated into positively charged Ca2+ and negatively charged SO42- ions.
Because of the presence of positive and negative ions a gypsum solution can transmit
an electrical current as is the case with a solution of sodium chloride where the NaCl is
dissociated into Na+ and Cl- ions. When a positively and a negatively charged electrode
is inserted in the gypsum and/or salt solution the positive ions move to the negative
electrode and vice versa so that an electric current flows through the solution. The
solution is electrically conductive.
A soil in which the water phase contains positive and negatively charged ions also
possesses electrical conductivity, EC, usually expressed in units of microSiemens per
cm (μS/cm) although deciSiemens per m and other units are commonly employed as
well. The higher the concentration of dissolved salts in the soil water, the more
electrically conductive is the soil.
Electrical conductivity (EC) is also a term used to describe a measurement unit of
salinity. The table below shows the different units used to measure salinity and their
relationship to each other.
deciSiemens
per metre
(dS/m)
1
4

=
=

milliSiemens
per
centimetre
(mS/cm)
1
4

=
=

microSiemens
per
centimetre
(µS/cm)
1000
4000

electrical
conductivity
(EC)
=
=

1000
4000

=
=

parts
per
million
(ppm*)
640
2560

Source: Slinger et al. (NSW Agriculture, 2003).
*ppm is only an estimate dependent on temperature and types of salt. It ranges
between 0.5 to 0.7.

Page 212 of 327

LIVEABILITY AND THE VEGETATED URBAN LANDSCAPE

Clay particles are aluminium silicate
mineral structures which inherently have a
built-in negative charge due to numerous
positions within their crystal structures
where silicon ions (Si4+) have been
replaced by aluminium (Al3+) ions and
where Al3+ ions have been replaced by
magnesium (Mg2+) ions. These
replacements leave the entire structure
deficient in positive charge (- charges along
entire surface of the solid in the diagram).
The charge deficiency is compensated for
by the clay particles adsorbing positive ions like Ca+2, Mg+2, K+1, Na+ 1 and H+1 onto the
clay particle surfaces (Stern layer) and within a “mantle” of water immediately adjacent
to the clay surfaces. (Gouy diffuse layer containing more + than - ions). Because these
ions in the water mantle are attracted to the negative mineral surface they are not
entirely free to move around, rendering the water in that mantle, in a sense, “tied” to the
mineral and somewhat “viscous”. Beyond the Gouy diffuse layer the concentration of +
and – charges is the same and the water is not “tied” to the mineral particle and is free
to move.
If the water in the soil is quite saline, i.e. has a high EC, then the total charge deficiency
of the clay particles can be compensated for in a very thin water mantle (diffuse layer)
around each of the clay particles, so that all the remaining water around the clay
particles beyond the mantle is not viscous and is free to move. Therefore, in a clay soil
that is moderately or highly saline the proportion of void space filled with water that is
not within a restrictive water mantle but is free to move is large. In other words, such
soils are relatively more permeable.
Irrigating a saline soil with very low salinity water will widen the diffuse layer around the
soil particles and thereby lower the permeability of the soil material as a whole.
Soils treated with gypsum, which is a salt too, have a high EC due to the elevated
concentration of calcium and sulphate ions released when the gypsum dissolves in the
soil water. This enables the water mantle to be thin, even more so because the calcium
ions have a double positive charge so that fewer are needed to neutralise the clay’s
negative charge. Therefore gypsum strongly increases he soil’s permeability. At the
same time, the calcium and sulphate do not have the deleterious effects on plant growth
as would be the case in a soil of high salinity due to sodium chloride. Applying gypsum
to the soil surface means that upon rainfall or irrigation the soil’s water has a high EC
from the start and will bring about a high rate of water infiltration.
Dispersive clays break up spontaneously when in contact with low EC water with the
individual particles surrounding themselves with a thick water mantle. Clay become
especially dispersive when their neutralising cations are predominantly sodium or
magnesium or both of these and when calcium is rare. Clayey soils that potentially
suffer from dispersiveness will remain flocculated, meaning the clay particles remain
attached together into macro entities, so long as the aqueous phase around the soil
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particles has a high EC. Therefore, irrigating them with low EC water or exposing them
to rainwater which has extremely low EC can cause an almost immediate breakup and
dispersion, combined with a sharp drop in permeability due to the increasing thickness
of the water mantle and reduction of the volume of “free” water around the particles.
A number of researches illustrate the significant benefits that can be achieved with
gypsum applications to clay soils (Greacen and Williams, 1983). Graecen and Williams’
review chapter deals with soil mechanical properties and water movement as well as
with soil hydrology. They show data on the variability of saturated hydraulic
conductivity171 (for the purpose of this discussion the word “permeability” suffices) of
two major Australian soils, a Red Brown Earth and a Grey Cracking Clay, which would
be very similar to the soils in the new growth areas on basalt.
Figure 32.14 shows that within a single major soil there can be a 10 6 range of values
between the lowest and highest measured Ksat. However the bulk of the values tend to
fall within a range of 1000 between the highest and lowest Ksat. The median Ksat for
the subsoil of the Red Brown Earth is around 10-8.5 m/second, equivalent to 0.000,27
m/day or 0.27 mm/day. The median Ksat for the Grey Cracking Clay subsoil is
0.000,864 m/day or 0.864 mm/day. These are very low hydraulic conductivities.
Greacen and Williams also report the work
by other researchers who measured the
hydraulic conductivities, both Ksat and
Kunsat, of a Grey Cracking Clay before and
after treatment with gypsum at a range of soil
moisture levels. The addition of gypsum had
a twofold effect. It improved the structural
stability of the Grey Cracking Clay as well as
improving the relationship between hydraulic
conductivity and the moisture level and
moisture tension in the soil.
Figure 32.13 was modified to facilitate
interpretation. The green line represents the
saturated soil when the matric potential
(moisture tension) is essential zero (10-1
kiloPascal). At saturation the Ksat of the
gypsum treated subsoil is approximately an
order of magnitude greater than of the
untreated subsoil.
At a moisture level equivalent to a matric potential (read moisture tension) of about 10 1.5
kPa, when the soil is still very moist and water can move from wetter parts to drier parts

171

The saturated hydraulic conductivity, Ksat, represents the hydraulic conductivity of a soil when all the
voids are filled with water, i.e. when the soil is saturated with water, in contrast to the hydraulic
conductivity of unsaturated soils, Kunsat, when only the water-filled pores participate in allowing water to
be transmitted. Kunsat can have an infinite number of values depending on the degree of unsaturation of
the soil.
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the difference in Kunsat is almost 2.5 orders of magnitude, some 300 times, greater
than the untreated subsoil.
Soil Field Capacity, the moisture level where
spontaneous drainage under the influence of
gravity occurs, there is still a difference in
Kunsat of more than 2 orders of magnitude.
The hydraulic conductivity of the surface soils
is the key to designing infiltration trenches for
rainwater harvested from roofs. In the case of
the Grey Cracking Clays illustrated in the
Figure, Ksat is of the order of 10-2.4 m/day or
0.004 m/day, but treatment with gypsum brings
this up to 10-1.5 m/day or about 0.03 m/day, a
very significant improvement.
The ability to percolate water faster into the
topsoil and hence into the subsoil by treating
the soil with gypsum thus depends almost
wholly on applying gypsum to the soil surface
and perhaps to rotary hoe it into the soil mass.
The percolating water charged with calcium
ions from the gypsum will, inevitably, also
improve the condition of the subsoil in the
basalt plains.
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Appendix 8.Water Quality Affecting Irrigation
Rainwater harvested off a roof will generally contain few contaminants, mainly in the
form of dust, which may have a variety of sources such as road dust, smoke and ash,
especially after bushfires, microbial pollutants, but also contains heavy metals (Magyar
et al., 2008). Typical rainwater salinity concentration is about 10 mg/L of total dissolved
salts (TDS), a very low concentration. Roof runoff often does not meet Australian
Drinking Water Guidelines due to heavy metals, but is acceptable for garden watering.
Treated wastewater supplied by Water Authorities is sewage treated to various levels of
purification and microbial safety but, unless passed through a desalination plant,
contains salts discharged from the household. These salts include mainly sodium
chloride, from food preparation, bath salts and from salts used as filler in detergents.
Salinity of the irrigation water
All such salts must not be allowed to accumulate in the soil of the plants’ root zone in
order to maintain suitable conditions for root survival and function. If the soil becomes
increasingly saline because of inadequate leaching and removal of the added salts, the
osmotic tension of the soil’s water phase increases and it becomes increasingly difficult
for the vegetation to extract water from the soil. Viewed schematically, the root system
withdraws 40% of the plant’s water from the upper quarter of the root zone, 30% from
the next quarter, 20% from the third quarter and 10% from the lowest quarter, as shown
in the Figure copied from a Food and Agriculture Organization (FAO) publication (Ayers
and Westcot, 1989). Hence, if the plant were to consume nearly all added water, all the
salts in it remain in the last residual water at the base of the root zone. Its salinity will
be extremely high and may destroy the roots there.
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Therefore, if treated wastewater is used for irrigating gardens one must always apply
more water than the plants transpire, so that the excess water percolates downwards,
taking the added salts with it. The magnitude of the leaching fraction depends on (a)
how saline the added water is, and (b) how sensitive the vegetation is to soil salinity.
There are professional guidelines for determining the magnitude of the leaching fraction
(Ayers and Westcot, 1989).
Guidelines for quantifying the leaching requirement can be found in professional
literature used by irrigationists, available from the website of Irrigation Australia Ltd
which published “Urban Irrigation Best management Practices” in 2006, or from Arris
Pty Ltd, which published “Irrigation of Amenity Horticulture” by Stevens et al. (2008) as
well as international organisations such as the Southern California Salinity Coalition
(SCSC) and National Water Research Institute (NWRI), see:
www.salinitymanagement.org.
Irrigation Australia Limited is Australia’s peak national organisation representing the
Australian irrigation industry in all sectors of the industry, from water users, consultants,
designers and installers through to educational institutions, government, manufacturers
and retailers. The publication by Stevens et al. is most informative and also contains
tables listing the sensitivity of plants to sodium, salts and other solutes that may be in
recycled water, for example boron.
Make up of salts in the irrigation water affects soil properties
In addition, the proportion of sodium to the other main soluble mineral components in
the soil, calcium and magnesium, must not exceed critical ratios. Sodium, calcium,
magnesium, potassium and hydrogen ions all occur in the soil solution as positively
charged ions, partly adsorbed onto the negatively charged surfaces of clay and organic
matter particles. All adsorbed ions are in continuing exchange with those that are in the
surrounding soil water. A rule of thumb is that the exchangeable adsorbed sodium
percentage (ESP) must not exceed 6% of the total amount of exchangeable ions.
When the ESP of a soil that possesses a clay fraction exceeds 6% the clays may
become highly dispersed, leading to a rapid reduction of soil permeability and a loss of
good soil structure. This in turn has deleterious consequences for irrigation and plant
root growth.
Treated water quality in Melbourne – an example
Western Water recently offered treated water to a future irrigation scheme for public
open space at Rockbank with the following composition:
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The salinity of this water in terms of electrical conductivity (EC) has not been reported
but can be approximated by dividing the TDS (mg/L) by 640. Thus:
EC = 420/640 = 0.66 mS/cm or 0.66 dS/m.
The long term impact of water with SAR = 6.5 irrigated on soil is estimated to change
the soil’s equilibrium ESP to about 7.8, in excess of what is conventionally taken as too
high for comfort. The combined effect of SAR = 6.5 and EC = 0.66 dS/m on the soil is
predicted to cause slight to moderate reduction of the infiltration rate of soil that already
have a very low permeability (see FAO Figure 21).
This irrigation water can be made “safe” by
increasing the salinity (ECw) through
adding another “salt”, gypsum, either to
the water before irrigation or amending the
soil with gypsum before irrigation. Adding
gypsum to the water before irrigation
results in reducing the SAR as well as
increasing its ECw.
It is necessary to calculate what the total
salt concentration implies for the addition
of salt to soils subject to irrigation with
Class A water. One litre of this water
applied to an area of 1 m2 is equivalent to
a layer of water of 1 mm thickness. Each
litre so applied adds 420 mg of total
dissolved solids, read salts, to that area. A
very rough water balance for an irrigated
site in a location with average rainfall and
pan evaporation as at Tullamarine (in
which winter irrigation is reduced to
2mm/day but summer irrigation is
enhanced to 5.5 mm/day), yields a total deep infiltration of 106 mm/year. This is the
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excess water taking with it all the added salts and makes up just under 10% of the
imported treated water. On this basis, the imported water delivers 0.48 kg of salt to
each square meter each year.
Parameter

Symbol

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Total

Days in month

D

31

28

31

30

31

30

31

31

30

31

30

31

365

246.1

197.6

178.9

118

74.6

56.7

62.7

86.5

125.5

158.5

178.5

223.9

1707.6

196.9
41.8
155.1

158.1
43.3
114.8

143.1
37.1
106.0

94.4
43.8
50.6

59.7
40.1
19.6

45.4
37.3
8.1

50.2
35.5
14.7

69.2
45.6
23.6

100.4
46.9
53.5

126.8
55.4
71.4

142.8
63.4
79.4

179.1
49.5
129.6

1366.0
540
826.3

79.05

71.4

79.05

76.5

79.05

76.5

79.05

79.05

76.5

79.05

76.5

79.05

930.75

-76.0

-43.4

-27.0

25.9

59.5

68.4

64.4

55.5

23.0

7.6

-2.9

-50.6

104.5

170.5

154

170.5

0

0

0

0

0

165

170.5

165

170.5

1166.0

Assume crop factor =
0.8
Pan evaporation
(average)
Evapotranspiration
Rainfall average
Water deficit
Assume ave. daily
irrigation (mm)
Deep infiltration /
leach
Assume ave. daily
summer irrig'n
Assume ave. daily
winter irrig'n
Sum irrigation /month
Deep infiltration /
Leach

0.8

2.55

5.5
2

0

0

0

60

62

60

62

62

0

0

0

0

306.0

170.5

154

170.5

60

62

60

62

62

165

170.5

165

170.5

1472.0

-26.4

-4.1

27.4

-34.4

2.3

14.6

11.8

-7.2

64.6

43.7

22.2

-8.6

106.0

Under this scenario each square meter of irrigated land adds 106 litres of water to the
groundwater table below. The same amount of leaching can be achieved by irrigating
year round with 2.55 mm/day, but in that case the assumed optimal growing conditions
can only be attained if the water holding capacity of the soil is very large so that any
water shortages during the summer months can be overcome from the soil’s own water
reservoir. By varying the irrigation rates between summer and winter one can avoid
both waterlogging in winter and water deficiencies in summer.
Water authorities can be too focussed on the nutrients in the treated wastewater. This
is often due to EPA concerns about contaminating groundwater with excessive nitrate.
However, such an approach ignores the much more serious risk of salts to the soil and
the vegetation it supports.
Rainwater and stormwater
Rainwater collected from roof catchments and generally stormwater harvested from
paved surfaces has insignificant salinity and may be used for irrigation even if there is
not enough water to supply all of the vegetation’s potential requirements.
Design, methods and management of applying irrigation water
There are many ways of designing irrigation systems, including methods with which
water can be applied to soil and how irrigation systems can be managed but these are
outside the scope of this report. This report is concerned only with the chemical and
physical interactions between wastewaters of various qualities and the locally varying
properties of the soils in the growth areas.
Mechanical and physical impacts of irrigation
In addition to salt concerns, the wetting and drying of the soil through irrigation of
planted areas close to built structures needs to be carefully managed so as to avoid
heaving and damage to these structures.
Trenching for provision of services can also lead to preferential infiltration zones for
surface water such as stormwater and rainwater. As the trenches are laterally
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continuous they can also act as subsurface drains taking water from one area and
discharging it elsewhere where it may not be wanted. Trenches that may be
temporarily filled with stormwater water act like localised significant groundwater
replenishment zones. Where a trench intercepts a groundwater table, it will act as a
lateral drain, removing the groundwater to receiving areas at lower elevations
elsewhere. Most of the groundwater in the basalt plains is probably quite saline. In
short, the local hydrology is likely to be altered in a major way due to urbanisation in
growth areas.
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Appendix 9.Stormwater Infiltration to Local Soils
While this report has focussed on soil infiltration and its potential role to assist with
management of stormwater and the provision of soil moisture to residential lots, there is
also potential to apply such an approach to industrial and commercial settings
especially in growth areas.
As with residential lots, it would also be critical to ensure minimum sized areas for
infiltration in these land use types. Minimum street setbacks would therefore need to
apply in industrial areas and commercial sites would also need to set aside land for
infiltration, or ensure car park sub-surfaces could readily absorb runoff from porous
pavements.
As discussed elsewhere, soil infiltration could only be usefully employed where lot sizes
were of a sufficient and minimum size to allow infiltration that could be readily
accommodated by the soil without saturation and also not provide threat to house
foundations or other buildings.
The primary mechanism by which it is proposed is via infiltration trenches. These could
relatively cheaply and could conceivably become merely part of site plumbing to be
installed at the time of house construction and subject to Plumbing Code regulation and
sign off. Infiltration trenches would be fed from stormwater discharge pipes and enable
stormwater up to the 5mm rainfall event to be taken to infiltration. While it is not part of
this project to sort out all the detail of how this could be done – whether via use of tanks
or an alternative – the current range of devices available suggest that is well within the
capabilities of existing technologies and knowledge to develop a sound operating
system for residential properties. A preliminary drawing of the proposal envisaged by
this project is located below.
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Figure 12: Stormwater Collection and Infiltration System (Backyard)
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Figure 13: Stormwater Collection and Infiltration System (Frontyard/Streetscape)
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Appendix 10.
Tree Canopy Cover for Municipalities in
the Study Area
The limited tree canopy cover across the study area is borne out in part by the recent iTree data compiled for Horticulture Australia Ltd. by the Institute for Sustainable Futures
(Jacobs, et al., 2014). Below are the pie charts showing the tree canopy cover
alongside other vegetation types for the municipalities of the study area.
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Appendix 11.
Possible Tree Species for Use in Drier
Parts of Study Area
The following suggested tree species list was supplied by Homewood for the project.
Indigenous

Natives

Exotics

Eucalyptus baueriana

Corymbia eximia

Quercus robur

Eucalyptus polyanthemos

Corymbia maculata

Quercus ilex

Eucalyptus melliodora

Corymbia ficifolia

Quercus ballota

Eucalyptus microcarpa

Lophostemon confertus

Celtis australis

Eucalyptus leucoxylon

Pistachia chinensis

Eucalyptus camaldulensis
Eucalyptus ovata
Eucalyptus rubida
Eucalyptus viminalis
Bursaria spinosa
Acacia implexa (if left
unpruned)
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Appendix 12.
2013 Survey data of Recently Purchasing
Households in Growth Areas
In 2013 there were approximately 150 active land projects across the seven Melbourne
growth areas and some of the significant marketing statistics gathered from purchasers
in that year were:
Owner/Occupiers
Investors
First home buyers
Upgrade buyers
Family households
Two person households
Top three countries of birth
Combined age distribution 25-34 years
Travel to work by car
Purchaser occupation
Annual household income
Planned storeys
Planned house size
Planned purchase price
Lot frontage
Importance of retail
Importance of public transport
Importance of schools
Importance of family/friends
Importance of community
Importance of work place
Source: Oliver Hume Research 2013

42%
11%
48%
68%
53%
35%
India, Sri Lanka, Philippines
42%
85%
Managers and professionals – 56%
>$103,950 – 26%
Single – 75%
>279 m2 (30 squares) – 15%
$150,000 – 200K – 30%
11-12 m – 27%
Important – 52%
Very Important – 49%
Important – 54%
Important – 43%
Important – 52%
Not very important – 39%

Page 227 of 327

LIVEABILITY AND THE VEGETATED URBAN LANDSCAPE

Appendix 13.
Schemes

Victorian Planning Provisions & Planning

The Planning and Environment Act 1987 (Vic) sets the legal framework for the planning
system in Victoria.
The Victoria Planning Provisions (VPP) is a document containing a comprehensive set
of planning provisions for Victoria. The planning authority (usually the local Council)
must provide the local planning policy content, including a Municipal Strategic
Statement, and select the appropriate zones and overlays from the VPP, for inclusion in
their planning scheme. The VPP also has references to a number of incorporated
documents. Some parts of the VPP, such as state policies, are included in every
planning scheme. 172
There are a number of different aspects of planning schemes. For example, in the VPP
section dealing with residential subdivision (Clause 56 of the VPP), are requirements
addressing stormwater management. They set out that the urban stormwater
management system must be, among other things, designed to meet the current best
practice performance objectives for stormwater quality as contained in the Urban
Stormwater – Best Practice Environmental Management Guidelines (Victorian
Stormwater Committee 1999) as amended.173 These guidelines are commonly referred
to as BPEM.
Planning decisions shape our urban environments. They may include decisions about
new public transport, the size of a new shopping centre, the location of parks, a bike
path or a new road.
Under Victoria’s planning system, councils and the State Government develop planning
schemes to control land use and development, and to ensure the protection and
conservation of land in Victoria in the present and long-term interests of all Victorians.
These schemes are developed in line with planning policy and strategy and contain
planning policies, zones, overlays and other provisions that affect how land can be used
and developed.
Each municipality in Victoria is covered by a planning scheme that regulates the use,
development and protection of land. Planning schemes set out the planning rules that
inform planning decisions. The planning scheme will indicate if a planning permit is
required to change the use of land, or to construct a building or make other changes to
the land.174 Planning permit application decisions must be consistent with the planning
scheme.

172

DTPLI, 2014, About planning in Victoria. http://www.dtpli.vic.gov.au/planning/about-planning/a-guideto-the-planning-system accessed February 2015.
173
VPP Clause 56.07
174
DTPLI, 2014, About planning in Victoria. http://www.dtpli.vic.gov.au/planning/about-planning/a-guideto-the-planning-system accessed February 2015.

Page 228 of 327

LIVEABILITY AND THE VEGETATED URBAN LANDSCAPE

Appendix 14.

Review of Four Selected PSPs

The PSPs are presented in the order they were approved with the newest PSP
reviewed first.
Riverdale (Wyndham) June 2013
The PSP applies to approximately 1,120 hectares of land on the Werribee Plains. The
PSP area is generally defined by the Regional Rail Link to the north, Davis Road in the
north-east, Davis Creek in the southeast, and the Werribee River in the south and west.
The majority of the PSP area is within Tarneit, however land to the north of Leakes
Road is technically known as Mount Cottrell.
Davis Creek and three ephemeral tributaries as well as additional overland flow paths
run through the precinct toward the Werribee River. There are some areas of native
marshland habitat.
Around 12,000 houses will be delivered with this PSP. There is one major town centre,
two local town centres and a number of convenience centres.
Liveability assessment

Liveability elements are expressed in the following PSP objectives:


Recognise the history, heritage and character of the Werribee Plains in a new
urban environment through the protection of natural waterways, retention of
significant vegetation, habitat, and the promotion of heritage. (O1)



Deliver an integrated network of local passive parks, active recreation reserves,
and community infrastructure that meets the needs and aspirations of the new
community. (O4)



Achieve a diversity of streetscape and open space outcomes to enhance local
character and amenity. (O5)



Establish a landscape of connecting canopies along streets, parks and
waterways. (O6)



Ensure that no residents need to cross arterial roads, railway lines or major
waterways to access a local park. [Distribution of open space] (O7)



Promote greater housing choice through the delivery of a range of lots capable of
accommodating a variety of dwelling typologies. (O11)



Leverage off the amenity offered by waterways, open space and town centres to
deliver medium and high density housing options. (O12)



Deliver an integrated water management system that reduces reliance on
reticulated potable water, increases the re-use of alternative water (stormwater
and/or wastewater) and contributes toward a sustainable and green urban
environment. (O16)
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Install essential services in a way that does not impede the ability to plant canopy
trees in streets and along easements. (O17)

The more detailed implementation section builds on these objectives and defers some
decisions to the local Council’s guides, e.g. street tree and landscape selection, local
design controls where applicable, etc.
There is not enough detail in the PSP to determine how well liveability elements will be
met and detailed design will not be undertaken until the next step, the subdivision
application. This can result in the ignoring of key constraints of landscapes such as high
pH subsoils. At the subdivision phase, the Council will assess compliance with the PSP
objectives and its implementation plans.
Comments on the PSP implementation plans:


In this western location, low rainfall and clay soils have generally inhibited tree
growth. However, with appropriate species selection within a fairly limited range,
sound planting methods and ongoing care, large trees may be able to be
established, although increasing attention and resourcing may need to be
brought to the task as climate changes.



Trees have the best prospect of healthy growth in the largest possible nature
strip width. This will allow tree roots to grow with reduced risk of interference with
services and the risk of damage and removal.



Lots are to front waterways and open space as a priority and this is a positive
requirement.



Higher densities are encouraged near town centres and along waterways - this
could allow lower densities elsewhere.



The PSP provides an overall dwelling yield per parcel but only encourages a
housing mix to deliver this number.



Indicative lot sizes are provided for standard lots – these will be 350 square
metres and larger. All other lot sizes are smaller, so maintaining soil permeability
will depend on the housing mix and the open space network. Small lots will have
a low capability to establish on site soil moisture maintenance through Infiltration
due to lack of permeability. Small lots have repeatedly been shown to have little
or no capacity for tree establishment.



Town centre plans show green and hard landscaping. Given the small area of
green space, this may not be adequate to achieve soil infiltration and daytime
shade and night cooling in these areas.



The open space plan shows well- distributed open space. Co-location is
encouraged along waterway buffers, and integration of linear and conservation
open space with local parks.



Through a combination of requirements and guidance, the integrated water
management element requires compliance with BPEM and ‘beyond compliance’
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is encouraged through stormwater harvesting and use for passive irrigation. Also,
Melbourne Water drainage scheme requirements and any approved Integrated
Water Management Plan are applicable, allowing for a sub-regional response.
Integrated water management is to be incorporated within the open space
system where possible, a positive move that should ensure maximum community
benefit where water features are used. However, the quantity management issue
for stormwater will be constrained by the lack of sufficient pervious area to
infiltrate rainwater.


Services are to be bundled to facilitate tree planting in nature strips, a positive
step if this provides adequate room for tree establishment and growth. This will
depend on the final nature strip width and the ability to meet the requirements of
the service authorities for an unencumbered zone plus sufficient area for tree
roots and possible infiltration.
Black Forest Road South (Wyndham) April 2013

The PSP applies to approximately 508 hectares of land in Werribee West. The PSP
area is bound by McGrath Road to the east, Bulban Road to the south, Black Forest
Road to the north, future urban land to the west and the future Melbourne-Geelong Rail
Spur alignment to the southwest.
Lollipop Creek and Black Swamp are local water features. The eastern portion of the
sites supports significant native habitat and will contain significant areas of open space
for conservation and recreation.
Around 5,319 lots will be delivered with this PSP, of which over 800 (or nearly 15%) will
be less than 300 square metres, for an overall density of 16 dwellings per New
Developable Hectare (15 in conventional residential, 28 in medium and higher density
and 10 in the local town centre). There is one local town centre in this PSP.
Liveability assessment

Liveability elements are expressed in the following PSP objectives:


To ensure waterway corridors and the central water bodies have active edges
that provide the key linking elements of the open space network. (O2)



To provide a variety of park types with diversity of experience and use throughout
the precinct, with landscape designs that complement the proposed surrounding
land use including:



Natural landscape design to complement ecological areas such as the Black
Swamp and Lollypop Creek.



Urbanised landscape design adjacent to the LTC and community hub. (O3)



To embrace the future water bodies and waterway corridors as the green spines
of the precinct that provide links to parks, community facilities, town centres and
public transport. (O14)
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To maximise the quality and long-term viability of vegetation in public areas
through the use of Water Sensitive Urban Design (WSUD). (O18)



To deliver Integrated Water Management (IWM) systems that reduce reliance on
reticulated potable water and increase the re-use of alternative water (storm and
/ or waste) and contribute to a sustainable and green urban environment. (O19)

The more detailed implementation section builds on these objectives and as with all
PSPs, the detailed design will be assessed at the subdivision level.
Comments on the PSP implementation plans:


As with the previous reviewed PSP, there are issues associated with rainfall,
soils and salinity that are likely to limit the achievement of PSP liveability
objectives including possible provision of mature canopy trees and natural
landscape design to complement ecological areas.



Street trees will be planted at intervals of at least 15 metres, this will apply to the
connector and local access roads, with opportunity for this to be varied by the
Council. The preference is to create continuous canopies of avenue plantings
and shade the street. It will interesting to see if this can be achieved in this
location as this land will be filled with material borrowed from the existing saline
floodplain and salinity levels are therefore likely to limit tree growth.



Water features are to become focal points for the community, through design
prominence and views.



Lots are to front water bodies and lineal water waterway corridors as a priority,
this is a positive requirement.



Public open space is to front a road, but this can be varied by the Council.
Permeable fences and other means of passive surveillance are encouraged
overlooking public open space, suggesting that road interfaces will not always be
used and there is potential for dwellings to turn their back to smaller open
spaces.



The majority of lots will be smaller lots and this will pose challenges for
permeability and soil infiltration, particularly given the high salinity and sodicity
issues. Small lots also limit the ability for private open space tree establishment.



The town centre plan indicates all green space will be linear in nature on the
periphery of the centre. There is a small town square but no provision is made for
green spaces within the centre and there is no discussion of shading. Rainwater
tanks are proposed for toilet flushing and on-lot irrigation.



A schedule of public open spaces is provided, without a spatial plan it is difficult
to judge the distribution of open space.



Water and biodiversity are appropriately linked in the following ways:
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o The integrated water management plan requires BAU compliance and refers
to the Melbourne Water drainage scheme for stormwater infrastructure.
o Beyond BAU measures include a specific requirement to manage flow
regimes at pre-development levels and to meet flow regime requirements
linked to biodiversity protection (not specified here), and to treat stormwater
beyond the current requirement for discharge to significant habitat areas
(level of treatment not specified here). It is difficult to see how this will be
attained as it implies that the increased amounts of stormwater generated will
be directed elsewhere.
o Buffers are required for waterways and ephemeral water bodies.
o Stormwater harvesting is to be designed into integrated water systems,
including the installation of local stormwater harvesting systems, and are
planned to maximise habitat for local flora and fauna.
o Other integrated water cycle management elements include:
o Recycled water will be supplied to the area, although there appears be little
or no recognition that this may exacerbate sodicity and salinity issues let
alone nutrient export.
o A major water body will be created which will allow for on-water recreational
use, although this may have potentially significant algal management and
bacterial quality issues.
o There are detailed guidelines provided for interfaces between urban
development and water features.


Passive watering of street trees may only be achievable where the water is
derived from impermeable surfaces and not the soil mass as that could produce
saline water.



Street cross-sections illustrate standard widths with associated problems for tree
establishment and growth.



Planting guidelines are limited and will need to provide strong direction for all
stages of vegetation management – nursery through to aged trees (if this can be
achieved).
Melton North PSP (Melton) May 2010

The PSP applies to approximately 106 Hectares of land. The PSP area is generally
bounded by Arnolds Creek to the west, Minns Road to the north, an existing residential
development to the south and a retarding basin and bio-site to the east. It is a small infill
area to the north of developed areas of Melton.
There are no natural water features in this PSP area. Links are to Arnolds Creek and
Little Blind Creek. Habitat values are degraded except potentially in the drainage lines.
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Around 1,300 houses will be delivered with this PSP with a minimum average density of
15 dwellings per Net Developable Hectare. There is one local town centre.
Liveability assessment

This older PSP does not list objectives for urban development. The vision and
integrated design sections include the use of water sensitive urban design and provision
of new public open space.
Comments on the PSP implementation plans:


This PSP provides limited opportunities due to its relatively small land area and
as an extension to an older, established urban area.



Planning and design guidelines specify low front fencing adjoining open space, a
positive step supporting an active interface.



Subdivision plans are to address water efficiency and a diversity of housing
products.



A housing mix is supported with higher densities in and around the town centre
and at other activity locations, albeit at an overall density of 15 dwelling per Net
Developable Hectare.



While landscaping and water sensitive urban design are both required in the
town centre, opportunities for micro-climate mitigation are not made explicit.



Open space is to be integrated with encumbered drainage land where possible,
which will maximise community benefit, noting that there is limited overland flow
paths in this PSP area and the existing retarding basin is poorly developed for
any compatible open space function.



There are large areas of open space, but specifying a distributed system of
additional open spaces would assist micro-climate heat mitigation, infiltration and
water management. Canopy trees are encouraged in open space, but the local
conditions are likely to be a constraint.



Street cross-sections illustrate standard widths with associated problems for tree
establishment and growth.

This is an older PSP and the level of detail is less than that found in other PSPs. It is a
relatively small geographic area but there is less emphasis on integrated water
management and the use of water and shade for micro-climate mitigation than in more
recent PSPs.
Craigieburn R2 – Upper Aitken Creek PSP (Hume) September 2010
The PSP applies to approximately 455 hectares of land. The PSP area is generally
bounded by Mt Ridley Road to the north and the Aitken Hill Conference Centre to the
south. The western boundary follows Whites Lane, Olivers Road and rural property
boundaries. The eastern boundary is the extent of zoned urban land forming part of the
‘Highlands Estate’ (a residential neighbourhood in Craigieburn). The PSP area
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generally sits between the ‘Highlands Estate’ and potential future urban growth areas to
the west.
The upper Aitken Creek flows through this PSP area and there are a number of older
dams and cultural heritage sites, as well as areas of significant grasslands, remnant
trees and habitat. A small part of the southern end of the PSP drains toward the
Greenvale Reservoir, necessitating extensive earthworks to protect the reservoir and to
divert drainage around the reservoir.
Around 5,300 houses will be delivered with this PSP with a minimum average density of
15 dwellings per Net Developable Hectare. There are two neighbourhood centres and
three local centres.
Liveability assessment:

This older PSP also does not list objectives for urban development. The vision and
integrated design sections include the integration of waterways and drainage lines with
the open space network.
Comments on the PSP implementation plans:


Conventional residential densities are to yield 15 dwellings per Net Developable
Hectare. Small areas of higher density housing will be directed to active locations
such as activity centres, open space and transport routes with an average
density of 20 to 35 dwellings per Net Developable Hectare (residential).



There is an emphasis on the use of indigenous species and low maintenance
landscaping, including low water use.



Water courses (with buffers) and remaining remnant trees are to be retained.
Appropriate management of soil erosion, overland flow and water quality is
required.



No system of smaller, distributed open spaces that would support a green
landscape, canopy trees and water infiltration throughout the PSP area is
indicated. It is noted that a minimum of 0.75 hectares for passive open space is
indicated in the guidelines.



Road frontages and active frontages are encouraged around open space.
Buildings are not to back onto open space or present blank walls. Fencing if
required should be low scale. These are positive steps for the interface between
private development and open space.



Sensitive design of transitional zones between biodiversity protection areas and
waterways is specified, but it is not clear in the PSP exactly how this will be
delivered.



Opportunities for squares and landscaping in the activity centres and their
potential functions are not well- articulated, with the emphasis on the business
mix and built form.
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Street cross-sections illustrate standard widths with associated likely problems
for tree establishment and growth in nature strips.



There is no reference to how utility provision could be undertaken to complement
street tree planting.



Protection works for the reservoir are specified. It is surprising that the PSP
included the small area south of the ridgeline as it could impact the reservoir
catchment.
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Appendix 15.

Field Inspections for Growth Areas

Inspections permitted the consultant team to formulate and ground-truth responses to
emerging issues. Field inspections by most of the team were undertaken on 22 and 23
September 2014. Some follow-up inspections were held at later dates through
succeeding months.
Sites selected were based around their capacity to offer instruction about urban form
and design, open space and streetscapes. A range of recently completed
developments were selected for inspection along with some development sites at an
early stage of sales, as well as some at the earliest stage of land formation and road
construction.
Sites inspected included the following:
PSP, Estate or Suburb Name

Municipality

West
Riverdale

Wyndham

Pt Cook West

Wyndham

Black Forest Road South

Wyndham

Riverwalk

Wyndham

Manor Lakes

Wyndham

Alamanda Estate, Point Cook

Wyndham

Toolern PSP (Atherson and Waterford Estate)

Melton

Caroline Springs

Melton

Melton North

Melton

North
Merrifield West

Hume

Craigieburn (R2) – upper Aitken Creek

Hume

Highlands Estate, Craigieburn

Hume

Renaissance Rise and Woodland Waters, Mernda

Whittlesea

Mernda Villages

Whittlesea

Lindarum

Whittlesea

Laurimar, Doreen

Whittlesea

List of Open Space & Streetscape Sites Inspected
A random selection of sites chosen for field inspection included the following:
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Municipality

Reserve Name

Wyndham City Council

Misty Meadow Reserve, Truganina; St. James Wood Park,
Tarneit; Seasons Park, Tarneit; Alfred Park, Rose Grange estate,
Tarneit; Caradon Drive Reserve, Truganina; Major new reserve
on Federation Boulevard, Truganina; Skeleton Creek Reserve
upstream of MOS bridge, Truganina; Kiah Reserve, Hoppers
Crossing; Bellbridge Drive Park, Hoppers Crossing; Hogan Road
Reserve, Hoppers Crossing; Virgilia Drive Reserve, Hoppers
Crossing; Clearview Court Reserve, Hoppers Crossing;
Heathdale Glen Orden Wetland, Hoppers Crossing; Glen Orden
Football Stadium, Hoppers Crossing; Presidents Park, Werribee.

Melton City Council

Small park off Scarlet Oak Avenue, Melton West; Arnolds Creek
near Sugar Berry Rise, Melton West; Golding Park, Plumpton;
open space along northern tributary of Kororoit Creek at The
Regency, Hillside; Hillside Recreation Reserve, Hillside;
Grandview Park, Hillside; Parkwood Green Reserve, Hillside;
Reserve off Taylors Hill Boulevard, Taylors Hill; Lake Caroline,
Caroline Springs.

Hume City Council

Treehouse Park, off Elms Way, Craigieburn; Aitken Creek, near
Waterview Boulevard, Craigieburn; Bell Common, Highlands
Estate, Craigieburn; Brickwood Park, Highlands Estate,
Craigieburn; Brummel Street Park, Highlands Estate,
Craigieburn; Falkland Road Reserve, Highlands Estate,
Craigieburn; Hyde Park Avenue Reserve, Highlands Estate,
Craigieburn.

Whittlesea City Council

Mernda Creek Linear Park, Mernda; Sumner Park, Mernda;
Fielding Park, Mernda; Greig Drive Reserve, Mernda; Woodland
Water Recreation Reserve, Mernda; Hendersons Creek
Wetlands, (Mill Park Lakes) South Morang.

Streetscapes inspected included:
Municipality

Reserve Name

Wyndham City Council

Misty Meadow Grove, Truganina; Rockpool Road, Truganina;
Kulin Drive, Tarneit; St. James Wood Drive, Tarneit; Brownlow
Drive, Pt. Cook; plus many others.

Melton City Council

The Regency, Hillside; Aspire Boulevard, Plumpton; Catherine
Drive, Hillside; Taylors Hill Boulevard; plus many others.

Hume City Council

Braveheart Road, Aston estate; Calm Avenue, Aston estate;
Habitat Drive Craigieburn; Grove Road, Craigieburn; Clopton
Rise; Craigieburn; Balyang Way, Craigieburn; Gully Way,
Craigieburn; Bellfield Drive, Craigieburn; Brickwood Circuit,
Craigieburn; Brummel Street, Craigieburn; Falkland Road,
Craigieburn; plus many others.

Whittlesea City Council

Greig Drive, Mernda; Harrison Street, Mernda (all fake grass
nature strips and many front yards); Giddens Road, Mernda;
Coppice Street, Mernda; plus many others.
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Appendix 16.
Recent Development Within Precinct
Structure Plan Area: Case Study – Aston, Craigieburn
Aston was selected as a typical product of the application of relatively recent PSP
guidelines. It is an area that is quickly developing so it is possible to see parts of the
PSP and the Guidelines have been put in place.
Aston is a PEET development within the City of Hume. It forms the southern hub of the
Craigieburn R2 Precinct Structure Plan and is bounded by Craigieburn Road in the
north and Aitkin Hill Conference and Event Centre to the south. The site is generally
flat former agricultural land with some remnant River Red Gums. It drains via a series of
retarding basins along a tributary now known as Flax Lilly Creek towards Aitken Creek
on the eastern site boundary.
The larger R2 PSP cover 455 hectares of land with Aston occupying the southern third
of the total PSP area. Some details of Aston area as follows:
Net developable area 362 Ha; Net residential area 327 ha
Conventional residential density 257.50 ha; 3862 dwellings or 73.20% percent of lots
with an average size 500m2
Medium density housing 67.61 ha; 1352 dwellings or 25.60% of lots with average size
304m2
High density/ specialised housing 1,77ha; 62 dwellings or 1.2% of lots average size
214m2.
VISION STATEMENT
For the R2 PSP area the vision is:
“A place where people can enjoy a healthy, affordable, quality lifestyle and sustainable
living. This is built on the foundations of a walkable street and trail network with access
to public transport services, housing and lifestyle choices, local schools, and safe,
attractive and functional open space areas which offer a broad range of recreational
pursuits.
A residential community that is well integrated with a wider urban area that includes the
Highlands Estate to the east and potential future urban growth areas to the west.
A community that consists of two distinct residential communities located north and
south of Craigieburn Road. Each to be serviced with centrally located Neighbourhood
Activity Centres, schools, active open spaces and community facilities.
The northern Neighbourhood Activity Centre is the main focus for the community to the
north of Craigieburn Road and has the capacity to grow in future to service a larger
population beyond the plan boundaries.
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The neighbourhoods provide opportunities for public transport use and alternatives to
car travel through a permeable road and open space network.
A community that has access to local retail and recreational opportunities within walking
distance.
Watercourses and drainage lines are central to an integrated open space network,
providing pedestrians and cycle path linkages with the objective of integrating with a
wider open space network.
Local employment opportunities are provided within the plan area at Neighbourhood
Activity Centres and the Mixed Use Precinct. In addition, this plan area is within close
proximity to the significant employment generators in the Hume corridor, Melbourne
Airport and the future Craigieburn Town Centre.
A diversity of employment opportunities will be provided through mixed use activity
centres and the Mixed Use Precinct on Craigieburn Road. Home based businesses will
also be encouraged close to activity centres.
A community which is developed in a logical and orderly manner, provides services and
facilities which not only support the community at an early stage of development, but
which can be built with sufficient capacity to maintain high standards of services in
perpetuity.
A community that has a diversity of housing product including higher density housing
close to services.
Access to affordable housing will be provided by the minimisation of costs in the
delivery of essential infrastructure and services and through the efficient use of land for
new urban purposes.”
MPA HOUSING STATEMENT (entire PSP)
The future urban structure provides for a range of lifestyle opportunities by achieving
diversity of housing and lot sizes throughout the precinct. A minimum average density of
15 dwelling per net developable ha is required across the precinct.
Conventional residential densities, intermixed with medium density housing, will be
accommodated throughout the neighborhoods in order to achieve a diverse range of lot
sizes. The focus for higher density housing will be the activity centres and local parks.
Optimising housing close to activity centres will be imperative to the centre’s success.
Medium density housing will be encouraged along the main bus routes to support public
transport.
MPA PLANNING AND DESIGN GUIDELINES
Residential development across the PSP must include a full range of dwelling densities,
including: ‘conventional’ density residential lots, ‘medium’ density residential lots, higher
density/ specialised housing.
These terms are defined in the glossary in Section 7.1.
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Conventional Density Housing should:
Achieve an average of 15 lots per NRHa (net residential hectare).
Seek to incorporate some opportunity for medium or high density housing with the
majority of housing meeting the nominated density.
Medium Density Housing should:
Achieve a minimum average of 23 dwellings per NRHa.
Higher Density Housing should achieve an average of 35 dwellings per NRHa.
Development of Medium Density or High Density housing is encouraged to:


Seek to provide the majority of housing at the density nominated but integrate
with some conventional density, i.e. present diversity of product while
emphasizing a higher proportion of housing at the designated density;



Be developed as part of an integrated development site and designed to comply
with Clause 54 or 55 of the Hume Planning Scheme;



Be developed to include specialised housing such as retirement or an aged care
facility;



Be provided predominantly in areas within 400 m walkable catchment of the main
street core of an activity centre;



Be overlooking, abutting or be within close proximity of public open space,
community hubs and public transport; and,



Be provided in a variety of forms – terrace / townhouse development, smaller
‘town’ lots, shared driveway housing, integrated development sites as well as
retirement villages / nursing home care facilities.

The Precinct Structure Plan encourages higher housing density to be achieved for
individual development sites above the minimum requirements specified. Flexibility has
purposely been provided to support alternative lot distribution patterns to promote
greater housing diversity throughout the precinct.
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Image And Character Statement Plan 7
MPA IMAGE & CHARACTER STATEMENT-PRECINCT 4 - SOUTHERN
URBAN CORE


Precinct separated from northern precincts by the arterial nature of Craigieburn
Road.



Urban core comprising of neighbourhood activity centre focused along a ‘main’
style street with adjoining higher density residential. This will provide for
increased walkable catchments, maximising usage of these facilities and
reinforcing surrounding town centre character.



Activity centre located at intersection of both pedestrian and vehicular transport
networks creating an accessible community hub.



Higher density residential focus around activity centre and open space network
helps provide flexibility for differing housing typologies catering for a variety of
differing lifestyles.



Government high school located adjacent to active open space to provide direct
access and to ensure efficient use of facilities.



Incorporate key landscape elements including drainage lines and significant
vegetation into open space structure to increase the visual amenity of the
precinct.
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Pedestrian and cycle movement incorporates shared paths traversing open
space and integrating with higher level roads to provide a dedicated pedestrian
and cycle network. This will link the activity centre and community uses with the
internal and external open space network creating a safe and scenic environment
for users.
NEIGHBOURHOOD ACTIVITY CENTRE

Serves the PSP area to the South of Craigieburn Road, existing development to the
east and potential urban development to the west.


Integrated with Council Community Centre.



Indicative retail floorspace 5700sqm



Provides a supermarket and specialty shops



Provides a range of local services including childcare, medical, offices, dining,
recreation, entertainment.

Aston has received accreditation as an “enviro development” under the Urban
Development Institute of Australia (UDIA) national accreditation system. This is a
branding for environmental performance beyond development code requirements.
ASTON DEVELOPMENT EVALUATION
CONVENTIONAL RESIDENTIAL DENSITY HOUSING

Typical conventional lots form part of the display village in Vantage Drive. This analysis
demonstrates average lot size for the selected sample and calculates net density.
Site Area:

9880.2 sqm

No. of Dwellings:

20

Average Site Area per Dwelling:

494.0 sqm

Net Density:

20.2 dw/ ha
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Typical Site Coverage
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This housing at 20.2 dwellings/ha and average lot size 494 m 2 is close to the average
lot size for conventional density and seems to have reasonable space for garden and
tree planting. These lots are display house sites so may be more generous that
average lots. Site coverage for this typical single level house of 63%, (building plus
impermeable paving,) means there is limited ability if ground water recharge and
establishment of trees and shrubs to provide shade.
The house design does not take account of the orientation of the site. A site sensitive
design would see more advantage taken of the northern side of the site for outdoor
living, shaded windows and the use of external landscape for climate modification.
Most project home designs are sized to fit blocks with minimum side setbacks and no
concessions to block orientation. The thermal performance of the house depends on
insulation and mechanical systems rather than good passive siting and design. While
the design may or may not achieve 6 star rating, the large internal volume of the house,
the open plan design and the absence of passive design will guarantee unnecessarily
high long term energy demands over the life of the building. Smaller footprint two level
houses would provide more useable garden space particularly if they were built to one
or both side boundaries. It is difficult to relate this net density calculation to PSP quoted
densities which include road space.
COMMENTARY ON PROJECT HOME DESIGN AND LIVEABILITY.
Garden Area available:

37.0%

187.2 sqm

Building footprint:

49.6%

251.6 sqm

External paving:

13.4%

68.3 sqm

Total Area:

100.0%

507.1 sqm

The estate has project homes on display by several project home companies of various
scales each with multiple house plans and models on offer including one and two level
houses tailored to a range of block dimensions. Block widths vary from 12.5 metres
with depths from 20 metres.
Project homes typically occupy a large proportion of the block often with minimum
setbacks from front side and rear boundaries. They do not seem to be specifically
designed for northern orientation but are conceived so they work on lots with any
orientation. Outdoor dining spaces adjoining living areas are typically below the roofline.
Internal space standards seem generous and the project display homes have lavish
interior decoration with garden spaces being designed to be viewed as part of the
interior or street frontage rather than for active use.
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All new houses in Victoria have to comply with 6 star energy rating. Under ABCB, this
can be achieved by various techniques including insulation, window design and
services including energy efficient lighting.

Typically new houses seem to install solar hot water systems. It should be noted that
houses are not rated by size. Carbon footprint factors of materials and construction or
transport are not considered. Long-term use of energy is considered in terms of the
theoretical thermal performance of the building but not aspects of local microclimate or
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how it is zoned or used. The step from 5 star to 6 star has provided substantial benefits
in terms of saving on heating and cooling energy use and cost. This advance needs to
be seen in the context of Australia’s excessive house floor space standards by
comparison with may other developed countries, where energy performance ratings of
up to 20 stars are achieved. The carbon footprint of the estate development and
transport use of residents does not seem to have been evaluated.
MEDIUM DENSITY HOUSING

Site Area:

1595.6 sqm

No. of Dwellings:

12

Average Site Area per Dwelling:

133.0 sqm

Net Density:

75.1 dw/ha

Typical Site Coverage
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Garden Area available:

21.3%

26.9 sqm

Building footprint:

59.7%

75.4 sqm

External paving:

19.0%

24.1 sqm

Total Area:

100.0%

126.4 sqm
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This lot type has been developed under MPA’s Small Lot Housing Code.
The net density achieved is almost 4 times the conventional housing while the garden
area as a proportion of the site is only slightly smaller. This form of housing therefore
offers considerable benefit in terms of land efficiency and walkability. Housing may also
be more energy efficient because of reduced external wall and roof area. Potential for
ground water recharge is reduced both within the lot and in the area of car access. The
ability to plant trees and plants for climate control is reduced, but there is more shading
from buildings surrounding ground level private outdoor space, so access to sun may
be more of an issue.
The good aspects of this design includes:


The two story terraced building form is efficient in use of land.



Open garages at the rear enable them to be used as covered external open
space.



The main street frontage creates a sociable attractive streetscape provided it is
used.



The density achieved is quite high while still providing adequate useable garden
space and privacy.

Negative aspects include:


The rear car entry is unattractive as a residential street edge because of the
extent of paving and the blank street edge. It is not a good outlook for residential
properties on the opposite side of the street. Double-sided garage courts are
preferable and more efficient.



These houses would have been better orientated with rear facades facing north
rather than west and windows or roof lights to maximise natural lighting and
ventilation.



Front gardens appear unused or cared for which may be a result of poor internal
planning. If these gardens are not being used the setback would be better
reduced and the space added to rear yards.
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COMMENTARY ON SMALL LOT DESIGN AND LIVEABILITY

The Small Lot Code enables development of terraced, semi detached or fully detached
houses from one to three levels to be built on lots below 300 square metres.
This is a relatively new provision in growth area planning that aims to reduce housing
cost, increase densities, and provide more housing variety in growth areas without the
need to go to apartment housing with strata titles and communal space. Compliance
with the code avoids the need for planning permits and the more complex building
permits simplifying the development process and sale and ownership of each house.
The intention is to locate these so-called medium density houses close to town centres
and open space to maximise density in prime locations. At Aston the extent of this type
of housing seems more limited than is suggested in the PSP.
Two groups of terraced small lot houses had been constructed at the time of the
evaluation. The architectural quality of those built so far was no higher than the design
of conventional houses. They were both designed and built as group houses with two
levels and rear garage access. The houses are accessed from a conventional street
and shared access court. The front garden includes a path and shallow garden, the
rear courtyards have an open garage enabling the garden to also function for outdoor
living use.
This code can potentially produce liveable housing at higher density than detached
houses on conventional density lots. Site planning and design is critical. The quality size
and ultimate design of the main courtyard space is the critical issue with these houses
from the perspective of this study in terms of water and vegetation. 90 percent site
coverage is allowed and there is no mandating of permeable garden areas. This can
probably be justified if there is good street trees and access to open space.
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There is plenty of scope for higher quality design of both houses built under this code,
and private landscaping.

HIGH DENSITY HOUSING
Aston has limited proposed “integrated housing” in the subdivision for future
development near the local activity centre. The nature and design of this housing is not
clear from the marketing material.
COMMENTARY ON STREET TYPES: TYPICAL RESIDENTIAL COLLECTOR
STREET - VANTAGE BOULEVARD

Vantage Boulevard is the designated Residential Collector street with a 29 m. wide
reservation.
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Vantage Boulevard is a link between the entry at Craigieburn Road and the future
neighbourhood activity centre.
This street profile is designed to accommodate a bus route and on road bike path.
Nature strips were intended to be 3.5 to 4 metres wide. The street landscape seems
generous and its development is deliberately enhanced for the marketing of display
houses.
Depending on the location of services it is likely that street trees could have an
accessible soil volume of around 17m3 per large street tree. This is not ideal for
optimum growth. There is no provision for storm water capture except for drainage from
the footpath. This is likely to be a major constraint of tree growth long term because
adequate automatic irrigation cannot be assumed for the life of the tree.
TYPICAL ACCESS LEVEL 2 STREET – CHAMPION PARADE

Champion Parade was designated as an access level 2 street with a range of possible
sections within a 22 metre wide reserve. The developed design seems to have one 3
metre carriageway in each direction with indented parking bays between intersections.
Nature strips have been built at 3.5 and 4.5 metres and a widened shared path has
been built on the eastern side.
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This street type seems more generous in its implemented form than in the PSP
guideline.
The provision of an off road shared path is appropriate to allow children to get safely to
the Craigieburn Activity Centre because this road is a collector street and bus route.
Soil volumes available per tree seem to be a minimum of 18m2 per tree depending on
services. This should be adequate for medium to larger trees to develop provided the
soil is not compacted during or after the building works and adequate water is available
through the life if the tree. There is no provision for water capture from road pavements
in this street so lack of water could significantly limit the development and health of
street trees long term.
TYPICAL ACCESS LEVEL 1 STREET VERSANT DRIVE
All other streets appear to be Access level 1 streets with reservations set at 16 metres,
a pavement width of 7.3 metres and nature strips set at 2.8 metres and footpaths 1.5
metres. This level of street is therefore the most important street for liveability because
of vast majority of houses will face this street type.
Depending on the position of services the maximum soil volume available for each
street tree is around 15m3 that may just be adequate long term for smaller to medium
trees. Access to water is probably the biggest issue long term with no significant water
capture from road pavements.
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COMMENTARY ON OPEN SPACE: ENCUMBERED STORM WATER TREATMENT
RESERVE (FLAX LILLY CREEK)

Flax Lilly Creek provides drainage and retention function for the estate and it is located
at a central point in the estate creating a focus for views and an outlook and walking
route for residents. Space is constrained so that pathways are squeezed beside roads
on the perimeter with a boardwalk crossing and generous pedestrian spaces on road
crossings. Wetland planting is extensive and establishing quickly with limited tree
planting on higher ground close to the edges. While this reserve is of limited
recreational use it does provide a strong sense of place for the Aston estate that has
helped with it marketing. This wetland will continue to serve the community well in terms
of sense of place and urban cooling provided it is well maintained.
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UNENCUMBERED ACTIVE RECREATION SPACE PLAN AND LOCATION.

Estate marketing suggests that the 8-hectare active recreation area is to be constructed
at about a half waypoint of development of the estate. The quality of this facility will
depend on Council and the funds available but it seems likely that club facilities and
high grade irrigated sports fields will be built.
UNENCUMBERED LOCAL OPEN SPACE LOCATION AND DESIGN.

Two further passive parks are planned for this estate the larger one sits beside Flax Lilly
Creek and it incorporates an area of remnant vegetation. It will be developed as a play
and picnic area and it has a good central location. The quality of this park depends on
the investment of the developer and council’s on going support.
A smaller local passive park is strategically located to the south on high land that should
have views. This area of the site will be the last to be developed.
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MAJOR AND MINOR TOWN CENTRES
The proposed “neighbourhood activity centre” will be the local town centre for day-today services. Its design and facilities is not clear yet but the location is good close the
active sports area, a future secondary school and in theoretical walking and cycling
distance from most residences. On the other hand driving to this centre and the active
sports area will be very convenient so it is certainly not weighted towards active
transport. The extent and density of medium and high density housing around this
centre is unclear and pretty much left up to the developer and market to decide.
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CRAIGIEBURN ACTIVITY CENTRE

A new large retail centre has been developed about 2km from Aston to the northern
side of Craigieburn Road. This is a big box centre with internal shopping format but
also a traditional main street that has an urban square as its focus. The site has vast
bitumen paved service and parking areas to the east and west sides of the centre which
are obviously intended to be the main mode of transport to the centre.
Visiting this centre from Aston is feasible on foot and by cycling but because it is a 2 or
3 km trip, door to door, use of the car is definitely the favoured method. Typical cycle
trip from Aston would take around 10 to 15 minutes on a bike and say 20 to 25 minutes
walking while the car trip would be less than 10 minutes.
This activity centre is a skilful design in terms of maximising the pedestrian amenity of a
big box centre. The deficiency of the design is its single purpose function and the vast
area of land dedicated to car parking and service access. These areas are wasteland
and create vast heat sinks that will be unpleasant in hot periods. Water from roofs and
parking areas does not appear to be being used within this site.
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Shopping centre complexes of this type are an out of date urban typology. They should
be being developed as higher density mixed use areas with parking reduced and
housed off street in basements or decked buildings with active frontages. Expansion of
the main street system and the integration of housing, roof gardens and local open
space would make centres like this far more sustainable and resilient to climate change.
It is only when the active transport modes become more convenient than vehicle based
modes that a people might shift their patterns. Nevertheless having a safe largely off
road route is a great benefit to those without car access like children and the elderly.
The image below shows the current development of this centre with vast open existing
car parks, access roads and service delivery areas. Tree planting within these spaces is
extremely limited and unlikely to succeed. Cycle paths seem to stop at the site
boundaries. There is a developed system of pedestrian routes that primarily cater for
trips from cars to shops.
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Appendix 17.

Details for Laurimar

Laurimar began as an out of sequence development project that was master planned
across the 324 hectare site. It was designed to harmonise the new community setting
with the existing landscape character using the natural elements of the site.
The site straddles a valley with very old remnant River Red Gums protected by the City
of Whittlesea’s planning controls. Further, the site possessed floodplains and drainage
lines, with gentle slopes and hills across the site.
The key to design of this site was co-location of the commercial and community facilities
in a central location with the road and trail networks radiating out.
Each neighbourhood has local parkland and streets are planted with complementary
native trees. The streets work with the contours and land forms.
The site was planned in conjunction with Melbourne Water to account for water quality
and flow control, with retention of flood impacts onsite. Water features were created to
complement the natural values and provide cooling parklands.
Significant efforts were made to integrate the River Red Gum woodlands of the Plenty
River floodplain into the site through the provision of water quality treatment wetlands
and revegetated surrounds.
Urban design saw the central commercial hub integrated with medium density
dwellings, parklands and schools clustered around the waterway and wetland systems.
Lot sizes vary, but each house has to fit into the design guidelines for the development
to ensure that the built form also complements overall liveability.
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Appendix 18.

Field Inspections for Established Areas

Site inspections were held to examine a random sample of streetscapes and parks. The
following table lists sites inspected.
Site
Glenmaggie Reserve
International Gardens
Buckingham Reserve
Matthews Hill Reserve
Balmoral Park
All Nations Park
Davis Reserve
Grey Reserve
Swain Reserve
Cotchin Reserve
Donath & Dole Reserves
Edwardes Lake Park
Hayes Park
Penders Park
Bruce Comben Reserve
Shaw Reserve
Harris Reserve and Kororoit Creek
Cranwell Park
Ash Reserve
Footscray Park
Queens Park
Clarinda Park
Moomba Reserve
Mommsen Reserve
Sewell Reserve
Jones Park
Methven Park
Cook Reserve
Main Street Reserve
Uren Reserve
Victoria Park
MacArthur Square
Carlton Gardens North
Victoria Gardens

Suburb

Municipality

St Albans
St Albans
Sunshine
Sunshine
Brimbank Gardens/Derrimut
Northcote
Preston
Preston
West Preston
Reservoir
Reservoir
Reservoir
Thornbury
Thornbury
Altona Meadows
Altona Meadows
Altona North
Braybrook
Braybrook
Footscray
Moonee Ponds
Essendon
Fawkner
Hadfield
Glenroy
Brunswick East
Brunswick East
Thomastown
Thomastown
Thomastown
Thomastown
Carlton
Carlton
Prahran

Brimbank
Brimbank
Brimbank
Brimbank
Brimbank
Darebin
Darebin
Darebin
Darebin
Darebin
Darebin
Darebin
Darebin
Darebin
Hobsons Bay
Hobsons Bay
Hobsons Bay
Maribyrnong
Maribyrnong
Maribyrnong
Moonee Valley
Moonee Valley
Moreland
Moreland
Moreland
Moreland
Moreland
Whittlesea
Whittlesea
Whittlesea
Whittlesea
Melbourne
Melbourne
Stonnington

Table 1: List of inspected sites in Established Areas

For existing suburbs, site visits were undertaken on 8 September 2014, with follow-up
visits throughout September and October. A photographic record of inspected sites was
prepared and subsequent information was sought from councils managing these older
assets to confirm the consultant team’s observations.
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Observations and comparisons between areas is often instructive. This was no less
true of the field observations from across the eighteen established suburbs of the
project study area. In one case instruction came in the form of three particular sites:
Victoria Gardens in Prahran, Victoria Park in Thomastown and perhaps a far more
unlikely source – Balmoral Park in Derrimut.
Victoria Gardens is a well-established ornamental, passive open space park in a
densely populated residential sector of Prahran. It has been established for nearly 130
years and as might be expected of a park of that age, has well-established vegetation
and tree cover.
However, the advantages that this park has over almost all other comparable sites
inspected – and by no means all were comparable – was not only its more established
trees, but the deliberate way screening of adjacent views had been done to separate
the park from its urban surrounds. This was done in a manner that was either not
attempted, or not yet achieved at a host of other sites, for example, Glenmaggie
Reserve, International Gardens, Ash Reserve, Jones Park, Clarinda Park, Cranwell
Reserve, Comben Reserve, Shaw Reserve, Penders Park and Davis Reserve. In the
case of some such as Glenmaggie Reserve and International Gardens, this is due in
large part to lack of maturity of plantings and a strict comparison is therefore unfair. In
the case of others though, it appears to be that this screening of adjacent land uses,
and fences particularly, had not been attempted.
Victoria Park in Thomastown was another fine example of this time a smaller park
where, with completely different species (indigenous as opposed to exotic), the same
approach had been taken in attempting to lightly screen adjacent fences to create this
separation between the park and its urban surrounds.
The important point here is that it is this separation of park users from their urban
surrounds that creates the opportunity for the restorative experiences that come with
contact with nature. It is these circumstances that bring into play the psycho-social
benefits of open space which is now increasingly spoken of in the international literature
(see Maller et al. 2008 and Townsend and Weerasuriya 2010).
However, the question to ponder is: how is this approach to screening of adjacent land
uses deemed acceptable and desirable at these two particular locations, yet not so at a
host of others? Both parks have shown a strong desire to heavily use vegetation to
create a park atmosphere, yet with all the other examples this same approach appears
to have been almost shunned. While a desire for safety and surveillance might provide
some of the explanation, it is not as if the Safer Design Guidelines (DSE 2005) exactly
rule out use of shrubby vegetation – in fact the Guidelines attempt to accommodate
both well-designed vegetation and safety requirements. There would therefore appear
to be some major opportunities for many parks to lift the extent of vegetation cover and
provide a strong separation of these parks from their urban surrounds.
Balmoral Park in Derrimut provided a further useful example – albeit from an entirely
different perspective. Here the instructive element was not so much its vegetation,
which was still in a relatively immature state, but its integration of passive with active
recreation and the deliberate accommodation of both in a manner that seems to be
rarely done elsewhere. Balmoral Park has several kilometres of concrete paths around
the perimeter of the playing fields and throughout the remainder of the passive open
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space to the east. It serves as an good example of what could be applied at reserves
elsewhere such as Dole and Donath Reserves, Cotchin Reserve, Shaw Reserve,
Comben Reserve and Main Street Reserve. This would add a further dimension to the
open space services these reserves supply and help accommodate the largest
recreational user group – walkers.
The site inspections and the comparisons between various parks have enabled the
identification of two major opportunities:
 Increased vegetation cover to especially screen adjacent land uses enabling a
separate park atmosphere and the potential for contact with nature; and
 Increased integration and accommodation of passive use of active recreation sites
via walking trails that encourage physical activity and cater for walkers.
A further and closely allied opportunity is that associated with the creation of open
spaces that are sufficiently enclosed to serve human needs. A number of sites
inspected had a vastness about them that was clearly unattractive, in part the result of
lack of vegetation, but also an outcome of their sheer size. Examples were Comben
and Shaw Reserves and Dole and Donath Reserves.
Notes outlining issues and opportunities along with the photographs demonstrating
issues follows.
1. Sunshine, St. Albans, Derrimut (City of Brimbank)
Sites inspected: Buckingham Reserve, Matthews Hill Reserve, Glenmaggie Reserve,
International Gardens, Balmoral Park
Description of Sites:
1. Buckingham Reserve – West Sunshine
Location: Buckingham Reserve is located adjacent to Kororoit Creek. Buckingham Crescent
forms part of its southern boundary.
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Function/Description:
Buckingham Reserve is passive parkland that occupies almost a peninsula that Kororoit Creek
warps around on three sides and as such is a key open feature along lower Kororoit Creek.
Buckingham Reserve is one of the reserves in Brimbank that has undergone a significant
transformation in recent years with installation of new facilities, play equipment, paths, planting
and the construction of a new bridge over Kororoit Creek. Council has invested significant
funds to undertake these works and while these works are positive, the vast area of this reserve
and its historically undeveloped nature will take further time to overcome. Seeking an
appropriate relationship with the adjacent Kororoit Creek is a further critical ongoing issue,
along with the prominence of land uses on the opposite and higher side of Kororoit Creek for
which some screening needs to be achieved.
Ginkgo biloba trees had been extensively planted as part of the works of recent times and these
have drip irrigation to support their growth.
The amount of public use of the Reserve has increased significantly since the works.
Design:
Extensive design work had obviously been undertaken prior to the recent works.

Rows of Ginkgo biloba trees at Buckingham Reserve.
Issues:



The reserve is still in its infancy in terms of development after being relatively undeveloped
for a long period. Therefore recent works need time to mature.
The interface between the reserve and Kororoit Creek remains unresolved and a major
challenge.

Opportunities:


Significant opportunities for increased vegetation cover to define various areas of the
reserve.
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2. Matthews Hill Reserve
Location: Matthews Hill Reserve is located adjacent to Stony Creek which forms the eastern
boundary. Matthews Street forms the northern boundary.
Function/Description:
Matthews Hill Reserve is a relatively large local park with an area of native grassland reserve to
its south.
Design:
Brimbank Council has made a significant effort of recent times to upgrade the park. New play
equipment has been installed and fencing and planting undertaken.
Issues:


Despite the significant recent investment by Council the reserve has vast expanses of mown
grass to the east that remain relatively undeveloped. This could remain a significant
financial challenge to develop appropriately.

Matthews Hill Reserve looking east towards the Melbourne CBD. Tree cover on most of
the reserve is sparse.
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Mathews Hill Reserve and Tom O’Brien Park within
Opportunities:




The reserve has an opportunity to become more effectively integrated with the grassland
reserve to the south and with Stony Creek to the west.
Increased tree cover to offer additional shade.
The large, comparatively undeveloped eastern end presents a major opportunity for
improvement works.

3. Glenmaggie Reserve – St. Albans
Location: Glenmaggie Reserve is in the southern part of St. Albans. Denton Avenue loops
around the reserve and forms its northern and southern boundaries. Glenmaggie Drive forms
the western boundary.
Function/Description:
Glenmaggie Reserve is a relatively large neighbourhood park with play equipment, some
seating and a diagonal path system. Some recent attempts have been made to improve the
vegetation and tree cover. However, the park is still comparatively undeveloped, especially in
terms of its vegetation.
Design:
Despite Brimbank Council’s efforts to upgrade parks, Glenmaggie Reserve has not yet become
a high priority. The reserve has not yet had a major design and works effort and is listed by
Brimbank as a ‘future upgrade’.
Issues:





Modest vegetation cover with limited shading from trees
Adjacent residential fences are prominent
A different user experience from that of the surrounding suburbia is not possible – no sense
of contact with nature.
Limited protection from weather
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Opportunities:


The reserve has almost unlimited opportunity for additional planting whether to screen
adjacent fences or improve tree cover.

Glenmaggie Reserve looking south. Adjacent side fences prominent, little tree canopy
cover. Revegetation in mulched bed in foreground appears unsuccessful apart from odd
Lomandra.
4. International Gardens – St. Albans
Location: International Gardens reserve is in the northern part of St. Albans and is bounded on
its north side by Cordelia Grove.
Function/Description:
International Gardens is a large neighbourhood park with play equipment, some seating and a
path system. Some recent attempts have been made to improve the tree cover, although the
park is still comparatively undeveloped, especially from a vegetation perspective. The vastness
of the reserve is daunting and some enclosure via increased vegetation cover is essential and
recognised by Brimbank Council.
Design:
While Brimbank Council has a well-planned and resourced program of park upgrades,
International Gardens has not yet become a high priority. The reserve has not yet had a major
design and works effort and is listed by Brimbank as a ‘future upgrade’, although recent tree
planting has attempted to address lack of canopy cover.
Issues:





Modest vegetation cover with almost no shading from trees
Adjacent residential fences are prominent
A different user experience from that of the surrounding suburbia is not possible at present –
no sense of contact with nature.
Limited protection from weather – wind and sun.

Opportunities:


The reserve has almost unlimited opportunity for additional planting whether to screen
adjacent fences or improve tree cover.
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International Gardens looking west.
5. Balmoral Park - Derrimut
Location: Windsor Boulevard forms the southern boundary of the park.
Function/Description:
Balmoral Park has a primary purpose as an active recreation playing field and has two main
ovals, but also has some play equipment.
Balmoral Park is very much the recreational and open space heart of the Brimbank Gardens
estate and deserves to become a much-used feature of the estate. It is categorised by
Brimbank as a suburban park and upgrade works took place in 2010.
The only other major open space asset in Brimbank Gardens is a grassland reserve at the
northern end of the estate. This is fenced off and does not attract visitation.
Some limited planting has occurred in the south-east corner of Balmoral Park, including the use
of Canary Island Palms at the formal entry.
A formal path system has been installed around the ovals to provide a walking circuit. This is a
notable advance on most playing fields where walking tracks are often not provided and is a
major plus for the park and for the local community. Increased shading of the multiple circular
paths around the two ovals and surrounds needs to become a high priority.
Both of the ovals are irrigated and the larger western oval has a mostly high grade turf cover of
predominantly couch. This adjacent irrigation should assist with establishment of more
extensive tree cover.
Design:
It must be noted that this open space is still at a relatively early stage of development and will
need time to mature.
Issues:




Modest vegetation cover with little shading from trees
A different user experience from that of the surrounding suburbia is not currently possible –
no sense of contact with nature.
Limited protection from weather
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Opportunities:


The reserve has almost unlimited opportunity for additional planting.

Balmoral Park, Derrimut near eastern edge where majority of planting has occurred
around a formal entrance.

Balmoral Park adjacent to western oval – some tree planting has occurred around the
perimeter and note the path at right that extends around both ovals providing a walking
trail for the community.
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2. Reservoir, Preston, Thornbury, Northcote – (City of Darebin)
Sites inspected: Dole and Donath Reserves, Cotchin Reserve, Edwardes Lake Park, Davis
Reserve, Penders Park, Hayes Park, All Nations Park.
Description of Sites:
1. Dole and Donath Reserves - Reservoir
Location: North Reservoir - these reserve are located on either side of Cheddar Road,
Reservoir.
Function/Description:
These reserve provide an active recreation function. There are multiple playing fields at Donath
Reserve used for sports such as soccer and cricket. The reserves have very limited tree cover.
Desert Ash trees have been planted along Cheddar Road. Some minor planting has been
undertaken in more recent years in the north-east part of Donath Reserve where there are no
playing fields. The planting occurred following introduction of fill which has created some minor
mounding. The Yan Yean pipe track is located on the west side of Dole Reserve and is an
important access and connectivity route through Darebin, later becoming the St. Georges Road
shared path which carries considerable cycle commuter traffic.
The Darebin Open Space Strategy (Darebin City Council, 2008) states that these reserves are
neighbourhood parks with primary sporting use. The area of Dole Reserve is 4.58 ha and
Donath Reserve is 20.05 ha. Donath Reserve has a secondary parkland categorisation.
Masterplans have been prepared for both reserves.

Looking south-east from Donath Reserve across Cheddar Road to Dole Reserve. Note
lack of trees – apart from Desert Ash along Cheddar Road and some large Sugar Gums
at the south of Dole Reserve - to provide definition of playing fields and shading
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Above: Dole Reserve Looking south along the shared use trail within the Melbourne
Water pipe track reservation.

Above: Donath Reserve looking north to back fences of adjacent properties along north
side of reserve. Limited planting of recent years at right on fill soils – some in moderate
health.
Design:
These reserves have limited apparent design input. As with numerous reserves primarily
serving an active recreation use, the inclusion of facilities that might also serve passive
recreation users has historically largely been overlooked.
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Issues:







Limited protection from elements especially winter wind
Little integration of passive recreation elements with the secondary categorization of Donath
Reserve as parkland not exploited
Sparse tree or other vegetation cover providing limited amenity and shade protection
Little or no sense of enclosure and differentiation of experience for users – back fences on
north side of the reserve are prominent
No irrigation of playing fields – can be an issue in extended drought periods
The reserves in their current condition are unlikely to be capable of ameliorating heat in a
hotter, drier climate of the future

Opportunities:





Significant opportunities for increased vegetation cover to define playing fields, screen back
fences, improve protection for sports users and create a different user experience.
Introduction of passive open space user elements into the reserves such that they have
multiple and increased use
Increased planting along water pipe track in Dole Reserve to improve user experience and
offer shade
Opportunity for increased irrigation of playing fields, however, dependent on preparedness
of Council to invest in capital set up and operational costs of increased water use. Area is
large (24.63 ha in total according to the Open Space Strategy) therefore irrigation demand
for all playing fields could be relatively high, approx. 40ML p. a. Current quality of turf may
not warrant this investment in irrigation, although this needs to be balanced with objectives
of maintaining year round use for sports fields even in drought times.

2. Cotchin Reserve - Reservoir
Location: West Reservoir - the reserve is located between Massey Avenue (east side), Amery
Street (west side) and Davidson Street (north side) in West Reservoir.
Function/Description:
The reserve provides an active recreation function via its main oval. There is little or no shading
of the immediate surrounds of the oval which is fenced with a perimeter track for vehicles – see
below.
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The priority given to vehicles in this arrangement is a comment on the lower priority given to
spectators and passive recreation users of the space. The vehicle track could readily double as
a walking trail for passive users and therefore could be shaded with perimeter trees.
The oval at Cotchin Reserve is surrounded by a relatively generous amount of land (see aerial
photo), which provides an opportunity for additional planting – see below photo of west side.

Land surrounding the oval has been subject to some limited revegetation with trees and shrubs
over the last 10-12 years. Native species have mostly been used with perhaps a predominance
of indigenous species. This has often been in narrow width beds of planting (say 3m. x 6m –
see photo below), providing plants with limited wind protection at what is a fairly exposed site.
Indicative of perhaps limited levels of maintenance of these plantings is the lack of removal of
guards placed around plants at the time of planting.

There does not appear to be irrigation set up at Cotchin Reserve for the playing field or the
passive open space surrounds.
The Darebin Open Space Strategy indicates that Cotchin Reserve has an area of 6.48 ha and
has had a Masterplan prepared (Darebin City Council, 2008).
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Design:
The reserve has the appearance of limited formal design with improvements being undertaken
in increments seemingly without adherence to any master planning. The passive open space
surrounding the oval has the appearance of being something of an after-thought with seemingly
little importance attached to its functions. Although now superseded by the 2008 Strategy, this
issue was first formally raised in Darebin’s Open Space Strategy from 2000 (Darebin City
Council, 2000 – see pp. 16, 48, 50, 56, 97 and 116).
Issues:








Little protection from elements especially winter (and summer) winds from north and southwest
Limited integration of passive recreation functions – this potential largely remains latent
Sparse tree cover around perimeter of oval causing limited amenity and shade protection for
sport spectators or passive recreation users
Due to limited planting of trees and shrubs within the passive open space, little or no sense
of enclosure and differentiation of experience for users – the surrounding urban environment
remains prominent at all times.
No irrigation of playing fields – could be an issue in extended drought periods
In its current condition, Cotchin Reserve is unlikely to be capable of mitigating heat in a
hotter, drier climate of the future.
Capital cost of set up of irrigation of oval or any of the surrounds, plus knock-on effect of
desirability of improving turf cover should irrigation be available.

Opportunities:





Significant opportunities to improve the servicing of passive recreation users via planting
around the perimeter track and increased vegetation cover in the passive areas.
Some soil mounding, combined with planting, could be provided in key passive areas to
offer protection from wind and support provision of additional facilities, e.g. playground
equipment, shelters etc.
Design, possibly via master planning, to improve the nature and staging of future works
Irrigation of oval to retain use all year and especially in drought conditions.

3. Edwardes Lake Park - Reservoir
Location: Reservoir - the reserve is located between Edwardes Street (south side), Griffiths
Street (east side) and Leamington Street (north side) in Reservoir.
Function/Description:
The park sits alongside and around Edwardes Lake. The lake results from the ponding of water
caused by construction of a retaining wall on Edgars Creek and covers 6.3 hectares. It is the
second largest urban lake in the Melbourne metropolitan area.
Facilities include a lake walking path, old train engine, playgrounds (all abilities), toilets,
barbecue and picnic facilities, plus a number of sports facilities (athletics track and bowls club).
The Park and the Lake are named after Mr. Thomas Dyer Edwardes who gave an area of 34
acres (approx. 14 hectares) to the former City of Preston in 1914. Additional land was later
bought by the Council to expand the park. The area of the park is now 22.14 ha (Darebin City
Council, 2008).
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Edwardes Lake looking south towards the retaining wall

Edwardes Lake Park enjoys high levels of use year round
Darebin Council has invested consistently in the development of Edwardes Lake Park and it
enjoys high levels of recreational use. At the time of inspection a long slide was being installed
adjacent to the playground (see photo below).
Edwardes Lake Park is classified as District Park under Darebin’s Open Space Strategy
(Darebin City Council, 2008). It is primarily considered to have a parkland categorisation with a
secondary sporting categorisation. The park is not in the category of those requiring major
improvement to improve its amenity and liveability values. Some improvements could still be
made and would lift its values further.
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Edwardes Lake Park playground adjacent to Griffiths Street

New long slide under construction at Edwardes Lake Park adjacent to playground
Design:
A Masterplan for the park was developed in 2000 to guide the future management and use of
the park. See: http://www.rushwright.com/parks-wetlands/edwards-lake-park/
The park is intended for long visits due to its diversity of features that include the lake, walking
tracks and the athletics field. The outlook barbeque area and play area have been more recent
features installed.
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Issues:



Planning for tree succession is likely to be an issue in the near future. Large Cypress trees
along Griffiths Street are an example.
Additional vegetation cover especially via a shrub layer may improve planting composition
and amenity and create greater separation from the Moore Park oval. It could also reduce
grass cutting, especially of slopes – see below.

Opportunities:


Some further opportunities to enhance the wetland as a key feature thereby increasing the
presence of water in the landscape.

4. Davis Reserve - Preston
Location: Preston - the reserve is located on Wood Street Preston that forms its north side.
Robertson St forms the west side. The park covers 1.22ha according to the Darebin Open
Space Strategy (Darebin City Council, 2008).
Function/Description:
Davis Reserve is a neighbourhood park (Open Space Strategy, Darebin City Council, 2008)
with a childrens’ playground and toilet block. The reserve has some established trees
(Eucalypts, Canary Island Palms, Lagunaria pattersonii etc.). This offers some structure to
reserve planting which can be further built upon.
Like almost all parks of this size and type in Darebin, the user experience is limited due to the
lack of vegetation enclosing the reserve and separating it from its urban surrounds. Instead,
back fences are prominent on most sides. The frontage to the relatively busy Wood Street is a
further unattractive aspect.
While this reserve may be well used by parents with young children, it may not be appealing to
other users due to this limited user experience.
Design:
Similar to many of these small parks, design does not appear to have played a significant role in
the development of A. G. Davis Reserve. There is evidence that the park has evolved
incrementally with playground equipment being one of the more recent additions. The toilet
block is prominent in the middle of the park and vegetation cover is limited, although the fairly
sparse trees are relatively mature and throw some effective shade in their vicinity. According to
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the Darebin Open Space Strategy (Darebin City Council, 2008), Davis Reserve has had a
Masterplan prepared.

1. A. J. Davis Reserve, Wood Street Preston
Issues:





Poor user experience caused by frontage to Wood Street and absence of planting around
perimeter to screen back fences – albeit that safety issues may have influenced this
Limited shading from relatively sparse tree cover
Absence of irrigation may mean the reserve becomes much less attractive due to extensive
soil cracking and loss of turf cover, especially in drought and in summer when use
potentially peaks
Almost total absence of layers of vegetation other than trees – vegetation is used in a
minimalist fashion

Opportunities:




Increased vegetation cover to improve shading, appearance and amenity and attract
increased use
Increased natural shading of play equipment and seating
Opportunity to improve user experience via increased planting.

5. Penders Park - Thornbury
Location: Thornbury – the park is located in Thornbury with Pender Street forming the north
side, Collins Street the south side, Tharrant Street the east side and St. David Street the west
side.
Function/Description:
Penders Park, a 1.91 ha park, was constructed in 1908. It has many facilities including picnic
tables, seating, electric BBQ's, drinking water and toilets. It is also a dog off-lead park. Canary
Island Date Palms form a central north-south spine and were perhaps originally used around
the entire perimeter, although now they are only prominent on the west and north sides and less
so on the south and east sides.
Otherwise the park has a typically eclectic mix of mostly native trees – numerous Eucalypts
(including Ironbarks, Spotted Gums and an indigenous Yellow Gum) and Grevillea robusta. The
northern frontage to Pender St has some small raised, bluestone-edged plating beds with
Gazanias, Dietes and other groundstorey plants.
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Penders Park, like most passive open space in the study area, does not have irrigation of its
turf. It is likely that just selective irrigation of trees is used during summer - perhaps especially
in drought conditions. Consequently, images from mid-summer reveal that the turf cover across
the park can brown-off to be almost negligible and at the time of potentially highest use. The
cooling capacity of the park would certainly be reduced at such times. At the time of inspection
most trees appeared healthy. Providing the cost was relatively inexpensive, a case appears to
exist for irrigation of this relatively high profile park.
Design:
The Darebin Open Space Strategy (Darebin City Council, 2008) indicates that a Masterplan has
been prepared and play equipment upgrades have occurred as a result. The primary
categorisation of this park is formal parkland (Darebin City Council, 2008).

Penders Park, Thornbury looking to the shelter and other facilities in the centre of the
park
Issues:





Although turf can recover within about 3-4 days following rain, lack of irrigation is likely to
cause some loss of use of this park during a dry summer period.
Planning for tree succession is likely to be an issue in the near future with a number of trees
perhaps around 70-80 years old.
Limited user experience due to absence of screen planting around perimeter to reduce
intrusion of urban environment
Apart from small planted beds at entry points, almost total absence of layers of vegetation
other than trees

Opportunities:



Increased vegetation cover to improve appearance and amenity and attract increased use
Opportunity to improve user experience via increased planting to address above issue.
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6. Hayes Park - Thornbury
Location: Flinders Street forms its southern boundary.
Function/Description:
Hayes Park covers an area of 3.27 ha and is primarily used for active recreation, especially the
playing of soccer and cricket. It has a primary categorisation as sporting, with a secondary
categorisation as parkland (Darebin City Council, 2008). The screening of adjacent back fences
is patchy and only occurs with consistent effect on the east side, although there is some tree
cover on the north and west sides to partially provide screening. The south side along Flinders
Street also has regularly spaced trees and use of various indigenous ground storey and shrubs.
However, the cover along Flinders Street is patchy and does not provide enclosure from the
street. This may be desirable in order to have surveillance from nearby for safety reasons.
There has been some attempt to create a more attractive entry to the park via some ornamental
planting at the western entry off Flinders Street through use of species such as Brachyscome
multifida.

Hayes Park, Thornbury – open space has a primary active recreation function for soccer
and cricket
Like most other open space sites used primarily for active recreation, there tends to be little
accommodation of passive use. Being located in the middle of a dense residential area there is
likely to be significant demand for use of the site by dog walkers and other walkers as there is
little other open space in the vicinity – Penders Park is the closest. However, Victoria Road
could provide a significant barrier to accessing Penders Park for local users. Similarly access to
Darebin Creek is constrained by a crossing of Station Street. Hence Hayes Park provides a
significant opportunity for passive use in this part of Thornbury.
It appears unlikely that the reserve is subject to summer irrigation of its turf cover and hence
there is also unlikely to be irrigation of trees.
Design:
The Open Space Strategy (Darebin City Council, 2008) noted that a Site Development Plan
would be required for Hayes Park to improve the informal open space. The Strategy also noted
that a link between Hayes Park and Penders Park with connection to both to Darebin Creek and
the St. Georges Road trail would be desirable and sought its investigation.
Issues:
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Lack of provision for passive use is both its biggest issue and opportunity .
Lack of screening of adjacent back fences especially with use of a shrub layer.

Opportunities:



Provision for passive use within perimeter areas
Screening of adjacent back fences on north and west sides to provide improved user
experience.

7. All Nations Park - Northcote
Location: North side of Separation Street and east of Northcote Plaza. Dennis Street forms part
of its northern boundary.
Function/Description:
All Nations Park is considered a district park under the Darebin Open Space Strategy (Darebin
City Council, 2008). It has an area of 12.19 ha and a primary categorisation as parkland. A
Masterplan has been prepared for the reserve, which was a former quarry for mining clay for
brick-making before it was used as a landfill site during the 1980s.
The development of All Nations Park (from a former landfill site) is a major asset for this central
part of Northcote. The creation of a 13 hectare contemporary park within an established suburb,
has provided the community with an extraordinary opportunity to access valuable open space.
All Nations Park has numerous facilities including a skate circuit and bowl adjacent to the All
Abilities Play Area. This area includes a basketball half court, chess boards and tennis/down
ball wall. Art installations are also an important feature of the park. The Park includes features
such as The Hilltop, Veterans Walk and ANZAC Memorial, lake and performance area. The
park has two playgrounds suitable for 2 to 15 year olds.

Above, All Nations Park looking south towards Separation Street with olive grove at
right.
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Above, All Nations Park looking towards the Melbourne CBD from the hilltop created to
manage the capping of the former landfill. Vent at left.
Design:
All Nations Park was subject to extensive design work prior to its construction due to the
numerous issues it presented as a former landfill site.
3. Altona Meadows, North Altona – (City of Hobsons Bay)
Sites inspected: A. B. Shaw Reserve, Bruce Comben Reserve, Harris Reserve on Kororoit
Creek.
Description of Sites:
1. A. B. Shaw Reserve – Altona Meadows
Location: Hall Avenue forms the southern boundary, Laverton Creek the northern boundary and
Merton Street is on the west side.
Function/Description:
Shaw Reserve is a large reserve in Altona Meadows devoted primarily to active recreation. The
reserve caters for soccer, softball and bowling. Vegetation cover is sparse, albeit that a line of
vegetation encloses the south side along Hall Avenue. Planting of trees has also taken place
near the barbeque and playground area.
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Shaw Reserve, Altona Meadows looking west to the reserve’s playground and facilities.
Playing fields could be better defined with trees and would have the added of shading
spectators and walkers who might be more inclined to use the open space if it had improved
tree cover.
The playfields at Shaw Reserve appear to be irrigated with harvested stormwater. The 2005
Open Space Strategy (Hobsons Bay City Council, 2005) had noted that: “there appear to be few
irrigated parks, except for sport reserves in some neighbourhoods (e.g. Laverton and
Altona/Altona Meadows). The value of large shady trees, and reserves with irrigated and welllandscaped areas, (e.g. Williamstown Botanic Gardens), is clear from the number of people
using these spaces. It is recognised that this level of irrigation is not possible in all parks. A
strategy on irrigation of parks is required.” (Hobsons Bay Open Space Strategy, p. 100).

Signage at Shaw Reserve indicating use of harvested stormwater for irrigation.
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Design:
The playspace at Shaw Reserve had work completed on it in 2014 following detailed design and
further work is anticipated. Work is also planned for the playing fields at Shaw Reserve.
Issues:



Lack of provision for passive use is both its biggest issue and opportunity.
Lack of tree and vegetation cover.

Opportunities:



Provision for passive use within perimeter areas
Improved vegetation cover throughout to provide improved user experience.

2. Bruce Comben Reserve – Altona Meadows
Location: Central Avenue is to the north and Skeleton Creek forms the west boundary. Skehan
Boulevard forms the east boundary.
Function/Description:
Two main ovals provide for the Reserve’s primary purpose as playing fields. Tennis courts are
located to the south and further to the south again, a large parcel of land appears to be little
used. The 2005 Open Space Strategy (Hobsons Bay City Council, 2005) recognised the
potential for improvements at Comben Reserve:
“there is scope at Bruce Comben to house a trail circuit for walking and jogging around its
perimeter, linking to the Skeleton Creek trail.”
“A trail link to Comben Reserve along Skeleton Creek is a priority for Council. Additional sports
facilities, considerable planting and an area for SFR should also be considered at this Reserve.”
Hobsons Bay City Council 2005 Open Space Strategy, p. 57.

Bruce Comben Reserve in Altona Meadows looking south-west to Skeleton Creek at new
car park with bio-swales.
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Design:
Bruce Comben Reserve appears to have been subject to increments of design effort. The most
recent is the car park and pavilion construction on the west side of the reserve.

Issues:



Lack of provision for passive use is both its biggest issue and opportunity.
Lack of tree and vegetation cover with tree establishment at this exposed and windy site a
considerable challenge, especially in the absence of irrigation.

Opportunities:




Provision for passive use within perimeter areas, especially formal links to Skeleton Creek.
Improved vegetation cover throughout to provide improved user experience.
Potential harvesting of stormwater from car park to assist irrigation of new trees.
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3. Harris Reserve – North Altona
Location: Kororoit Creek forms the west boundary and McArthurs Road the southern boundary.
Marsh Street is its eastern boundary.

Function/Description:
Harris Reserve appears to have limited functions as it appears formal sport is not played here.
A small playground is located on the east side near Marsh Street. The reserve is effectively an
extension of open space along Kororoit Creek. Revegetation work along the Kororoit Creek
boundary has provided some setting values, but tree and shrub species tend to visually close
off this reserve from the waterway open space.
Design:
The 2005 Hobsons Bay Open Space Strategy indicated that the function of the reserve should
be reviewed and design work undertaken to add diversity (City of Hobsons Bay, 2005, p. 139).
Issues:


Lack of definition of the reserve as it is neither part of the Kororoit Creek valley, nor a local
park with a designed purpose.

Opportunities:



More formal linkage to open space along Kororoit Creek perhaps as a designated resting
point with shelter.
Designed and improved vegetation cover within current grassed areas to unite the park with
Kororoit Creek and link to playground.
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4. Braybrook, Footscray (City of Maribyrnong)
Sites inspected: Cranwell Reserve, Ash Reserve, Footscray Park.
Description of Sites:
1. Cranwell Reserve - Braybrook
Location: adjacent to Maribyrnong River which forms the northern boundary. Cranwell Street
forms the southern boundary.

Above, Cranwell Reserve looking north-west from near entry

Looking to the north-east over Maribyrnong River.
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Function/Description:
Cranwell Park has two sections: a flat upper part where new play equipment and the main
section of the park is located; and lower terraces that go down to the Maribyrnong River
frontage. The park offers elevated views of Maribyrnong River that are worth preserving and
protecting with vegetation to frame, not obstruct the views. In the context of Braybrook,
Cranwell Reserve is relatively large at 4.25 ha. According to the Draft Open Space Strategy it
has a primary character classification as informal and is classified as having a regional function
within Maribyrnong’s open space system.
Cranwell Reserve is designated to have an increasingly important role in a context of the
Maribyrnong River valley, as the anticipated shared trail connection will render it a key regional
entry point (City of Maribyrnong, 2014). Cranwell Reserve “has the potential to strengthen its
role as a destination point on the linear open space system with regional facilities including play,
picnic, barbecue and viewing areas taking advantage of the spectacular views.” (City of
Maribyrnong, 2014).
Information supplied by Council officers indicates that shrubs recently planted in Cranwell Park
were removed in response to safety concerns. Attempting to provide contact with nature in
urban parks will be a challenge where a desire for increased vegetation cannot compatibly exist
alongside safety imperatives. The Safer Guidelines for Victoria (DSE, 2005) document attempts
to have both safety and sound design for open space operating together and an over-reaction
one way or the other will inevitably spell poor outcomes for the community.
Design:
A Masterplan has previously been prepared for Cranwell Reserve. However, the Draft Open
Space Strategy merely recommends the progressive undertaking of minor upgrades to reinforce
Cranwell Reserve’s role as a major unstructured recreation and informal social open space.
This seems surprising for a park that possesses such significant potential for improvement.
With gentrification and an increase in the population of its catchment, continuing pressure for its
improvement will be likely to occur over the next 20 years.
Issues:




Comparative openness, lack of screening of adjacent land uses (industrial to the east) and
absence of shade in many parts of the park.
Protection and enhancement of views to Maribyrnong River.
Limited relationship and linkage with Maribyrnong River, especially vegetatively.

Opportunities:




The key opportunity is to make this park a key destination along the Maribyrnong River
valley and to take advantage of its elevation above the river.
Improved, more diverse and complex vegetation cover with both increased shade and better
screening of adjacent land uses while also taking into account safety issues.
Provision of irrigated green spaces (not necessarily large), that are inviting and usable over
hot summer months.
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2. Ash Reserve - Braybrook
Location: Balmoral Street forms the southern boundary, Howden Cres the north and Hebb
Street the western boundary.

Ash Reserve, Braybrook looking south-east above and below north-west.

Function/Description:
Ash Reserve is a smaller local park categorised by the Draft Open Space Strategy as having an
informal recreation function. Its total area is 0.97 ha. and the park lies within a residential area.
It has limited vegetation cover (occasional Eucalypts) and play equipment towards its western
end.
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The Draft Open Space Strategy indicates that the open space in this precinct requires
improvement (Draft Open Space Strategy, p. 124). However, in terms of particular actions a
low priority is assigned to the action for Ash Reserve which is to: “undertake minor upgrades
including additional shade trees and seating to improve its character and use” (Draft Open
Space Strategy, p. 129).
While it can be appreciated how this park comes out as a low priority for action in the Draft
Open Space Strategy, it nonetheless is another park that has limited vegetation cover, no
screening of back fences adjacent and provides a limited user experience without opportunity
for contact with nature.
Design:
On the basis of recommendations in the Draft Open Space Strategy, it would appear that redesign of Ash Reserve will be some time away. This is a further case of a park that requires a
lifting in the rate of investment to achieve improved liveability.
Issues:



Comparative openness, lack of screening of adjacent side fences and absence of shade in
many parts of the park.
Little or no opportunity for a user experience different from the rest of the urban
environment.

Opportunities:


Vegetation cover could be significantly improved and both increased shade and inclusion of
shrubs should be possible with thoughtful design that accounts for public safety.

3. Footscray Park - Footscray
Location: Footscray Park is bounded by Ballarat Road on its south side and Maribyrnong River
on its north side.

Lower Footscray Park looking along T. B. Drew Walk
Function/Description:
Footscray Park covers some 32 ha. and is made up of gardens, lawns and playing fields
overlooking Maribyrnong River and Flemington racecourse to its north.
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The Park has upper and lower sections. The lower section is notable for its T.B. Drew Memorial
Walk which descends from the upper levels through a wisteria-covered arbour to the Thomson
Water Garden. The adjacent playing fields to the west on the Maribyrnong River flats are
unirrigated and consequently had a poor turf cover at the time of inspection.
Design:
The layout of the park came from a design by Rodney Alsop in 1911 and was implemented by
the Superintendent of Parks and Gardens for the City of Footscray, David Matthews, who held
that position between 1916 and 1964. The unemployed constructed many of the gardens’
structures (arbours, bridges and ponds) during the Depression. Footscray Park was recognised
by Heritage Victoria in 1996 as the State's largest and most intact Edwardian-era park.
Issues:




The vastness of the park is a management issue itself and the eastern end of the park
certainly appears undeveloped with relatively sparse tree cover and vast areas of
unirrigated lawn.
The lack of irrigation of the playing fields to the west is a significant issue, although their use
may not be frequent especially since the development of the ovals at Henry Turner Reserve.
The powerlines along the Maribyrnong River are visually intrusive and little has been done
to plant the river flats to achieve screening of the powerlines and Flemington Racecourse. It
is possible that high salt content in soils may inhibit plant growth on the river flats.

Opportunities:



There are ample opportunities for additional planting on the river flats especially at the
western and eastern ends.
Irrigation of newly planted areas may assist with management of salt levels if soils are
saline, although capital costs of establishment are recognised.

Footscray Park upper level. Garden beds and lawns are all subject to irrigation.
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5. Moonee Ponds (City of Moonee Valley)
Sites inspected: Queens Park, Clarinda Park
Description of Sites:
1. Queens Park – Moonee Ponds
Location: Queens Park is centrally located in Moonee Ponds being bounded on the south side
by Kellaway Avenue, to the east by Pascoe Vale Road and to the west by Mount Alexander
Road.
Function/Description:
The lake takes about half the area of Queens Park and has three vegetated islands within it.
The lake receives stormwater from Council drains and acts as a sediment basin for the
stormwater entering. Periodically, sediment needs to be cleaned out of the lake. The lake
would act to cool its immediate vicinity and benefits would be provided on hot windy days to the
users of the park’s south side where most of the established trees and lawns are located.
Queens Park is a popular park for the local area and attracts many users every weekend.
The Moonee Valley Open Space Strategy classified Queens Park as regional open space.
Design:
Queens Park has an existing Masterplan. The Open Space Strategy calls for improved access
to Queens Park amongst other major parks in Moonee Valley. As a long-established park
Queens Park is unlikely to undergo any major changes. It has a mix of open lawn areas and
mature trees that offer shade to its many users.

The lake at Queens Park, Moonee Ponds, looking south-east.
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Issues:


Succession planning for mature trees.

Opportunities:


Irrigation within Queens Park appears to be patchy and there could be potential for
improved turf cover as a result of improvements.

2. Clarinda Park - Essendon
Location: Clarinda Park is on the border of Moonee Ponds and Essendon being located off Park
Street, Moonee Ponds. It is bounded on its west side by Scott Street and its east side by
Clarinda Road.
Function/Description:
Clarinda Park is a relatively large local park set in a local valley line. The valley feeds into a
drain that then enters Melbourne Water’s Holmes Road Drain discharging to Maribrynong River
near the west end of Holmes Road, Moonee Ponds.
The park is relatively open with scattered mature trees, mostly exotics. The majority of the park
is grassed, but is not irrigated. The park has play equipment in its north-east corner and mature
shade trees are adjacent. Two diagonal walking tracks criss-cross the park.
Vegetation cover is relatively sparse and has remained unchanged for some time.

Clarinda Park, Essendon on the border of Moonee Ponds – looking north
Issues:




Succession planning for mature trees.
Comparative openness and absence of shade in many parts of the park.
Little or no opportunity for a user experience different from the rest of the urban
environment.
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Opportunities:


Vegetation cover could be significantly improved and both increased shade and inclusion of
shrubs should be possible with thoughtful design that accounts for public safety.

6. Glenroy, Fawkner and East Brunswick - (City of Moreland)
Sites inspected: Mommsen Reserve, Moomba Park, Sewell Reserve, Jones Park, Methven
Park.
Description of Sites:
1. Mommsen Reserve
Location: Mommsen Reserve is located on North Street, Glenroy.
Function/Description:
Mommsen Reserve is a small local park, or pocket park with an area perhaps the equivalent of
two house blocks. It has a small number of relatively mature trees and shrubs have been
planted to screen fences on its east and west sides. Play equipment has been installed.

Mommsen Reserve, North Street Glenroy looking south.
In the context of Glenroy, its importance as an open space asset should not be underestimated. The Open Space Strategy states that: “Two significant areas within the suburb of
Glenroy have poor access to open space. There is a large area particularly to the east of the
Glenroy Structure Plan area which is close to the Northern Golf Course. This is a crucial area
to provide for open space and the purchase of land should be considered to cater for a large
social family recreation space. Social/family recreation space is lacking in this suburb. The
amount of smaller spaces with a play function, suggests there is scope for improvements to
some of these spaces to cater for a wider range of age groups and activities.” (Moreland Open
Space Strategy, p. 50).
This was one site where the consultant team noted that stormwater could be harvested from the
roadway and possibly installed in an underground tank at a relatively low cost. A solar pump
could also be used to transfer water around the park and especially to support tree growth.
Issues:


Screening of fences has only been partially achieved and vegetation cover is moderate.
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The importance of these pocket parks should not be under-estimated as a source of urban
cooling.

Opportunities:


Improved vegetation cover and quality.

2. Sewell Reserve - Glenroy
Location: Sewell Reserve is immediately to the east of the Northern Golf Club and has Glenroy
Road as its northern boundary.
Function/Description:
Sewell Reserve has a primary function for active recreation, although passive uses are also
increasingly being accommodated with a walking trail along the east side of the reserve.
The Moreland Open Space Strategy includes an action to “Upgrade Sewell Reserve, Glenroy as
a sportsfield with social/family recreation space and general improvements to the amenity
around the periphery of the open space.” (Moreland Open Space Strategy, p. 69).
Sewell Reserve benefits from its location adjacent to the Northern Golf Club as trees at the
periphery of the Golf Club provide a useful backdrop to the reserve and help soften its buildings.
The Moreland Open Space Strategy recognises the benefits that the Golf Club provides to open
space in Glenroy, although its private status means that public access is prohibited. The Open
Space Strategy seeks to develop a trail around the perimeter of the golf course providing this
can be negotiated with the Golf Club (Moreland Open Space Strategy, p. 85). This would
probably incorporate Sewell Reserve.

Sewell Reserve looking north across playing field. Mature trees at left are adjacent to the
Northern Golf Club.
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Above raingarden (foreground) and harvesting tanks behind
Issues:



Creating a greater diversity of user experience.
Hard structures in the park requiring softening with vegetation.

Opportunities:


Enhancement of the vegetative linkage with Northern Golf Club and future linkage with
proposed trail around the golf course.

3. Moomba Park - Fawkner
Location: Moomba Park is located off McBryde Street in the northern part of Fawkner and is
adjacent to Merri Creek.
Function/Description:
Moomba Park is a large parcel of open space and has a number of functions. It is the venue for
a soccer field, but is also part of the open space network along Merri Creek – the Merri Creek
Parklands.
The Moreland Open Space Strategy also recognizes that: “Fawkner is least well provided for
by social/family recreation space (than all other suburbs), particularly in the far north of the
suburb. Council could look at upgrading some of the larger open spaces, to provide a diversity
of social and recreation opportunities.” (Moreland Open Space Strategy, p. 49)
Moomba Park had a Concept Plan prepared some time ago and the Moreland Open Space
Strategy calls for this to be reviewed. The Open Space Strategy recognises that Moomba Park
should continue to provide “a range of recreation opportunities of district park standard to meet
the interests of sporting and other user groups, and improve the social/family recreation
opportunities including access in and around the site.” (Moreland Open Space Strategy, p. 69).
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Below Moomba Park soccer field – the active recreation component of Moomba Park.
Below Merri Creek looking upstream, adjacent to Moomba Park.

Issues:



Creating a greater diversity of user experience.
Improved linkage especially via use of vegetation between the residential area adjacent,
Moomba Park and Merri Creek.

Opportunities:


Vegetation and tree canopy linkage between the residential area adjacent, Moomba Park
and Merri Creek.
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4. Jones Park – East Brunswick
Moreland’s Open Space Strategy demonstrates a sound understanding of the problems
confronting a suburb such as East Brunswick when it states that:
“Due to the increasing density of the population in Brunswick and the already limited amount of
open space servicing the population it will be critical to maintain the liveability of the area. It
will be vital to ensure that not only the amenity of the existing open space is protected, that sites
are identified where land could be purchased for open space or improved linkages to open
space.” (Moreland Open Space Strategy, p. 49).
The Open Space Strategy further points out that, according to work commissioned by Council
and prepared by iD Consulting Pty Ltd in 2011, the anticipated growth in East Brunswick’s
population would be 103.5% over the twenty years from the 2011 Census (Moreland Open
Space Strategy, p. 53). In response to this population growth the Open Space Strategy argued
that: “opportunities to secure land through Activity Centre planning and further strategic work
undertaken to gain open space in rezoned industrial use areas and redesignation of spaces to
create open space, i.e. road closures, should be undertaken to ensure adequate open space
provision.” (Moreland Open Space Strategy, p. 53).
Location: Jones Park is located on the north side of Albion Street. Harrison Street from its east
boundary.
Function/Description:
Jones Park is a rehabilitated former landfill site and was turned into a park around the early
1990s. It has a primary passive recreation function with basketball hoop, children's playground,
a lake area, large open space with walking track, picnic tables and barbecue facilities.
The original revegetation of the park created a predominantly woodland environment to the west
especially and trees remain the dominant form of vegetation.

Jones Park looking north-west
Jones Park has large areas of mown exotic grass including various prohibited weeds and many
trees appear to be struggling.
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One of the better features adjacent is the Russian Orthodox Church to the south-east with its
golden onion domes. Unfortunately, this unusual and attractive feature of the local urban
environment has not been exploited and the Church is now mostly obscured from view within
the park. A wetland in the south-east corner is infested with Typha and its performance as
wetland is uncertain.
Issues:




The quality of vegetation is moderate with layers of vegetation other than trees almost
absent.
Although it has now been established for over twenty years, the park has the appearance of
not yet realising its potential and offers insufficient protection and enclosure from the busy
Nicholson Street.
Contact with nature is limited and the pond in the south-east corner has neither provided the
functions of a lake or a wetland.

Opportunities:



Ample opportunities for improved vegetation cover.
Wetland could be re-designed to become more of a feature.

The gold onion dome of the Russian Orthodox Church is mostly obscured from within
Jones Park.
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5. Methven Park – East Brunswick
Location: Methven Park is bounded by Methven Street on its east side and Leinster Grove to its
west. Lygon Steet is nearby to the west.
Below, Methven Park and its aged Elms with generous shade evident to their south-east.

Function/Description:
Methven Park is a pocket park in an otherwise increasingly dense residential setting and will be
increasingly used as East Brunswick experiences the 103% growth in population through to
2021.
The key feature of Methven Park is its avenue of old Elms following a diagonal path across the
park. The trees vary in girth but many are more than 40 metres in height. The trees throw a
generous amount of shade in summer.
The Elm trees are irrigated and with additional irrigation of grassed areas, Methven Park may
well meet the green oasis criteria for people to retreat to in hot weather. The Open Space
Strategy contained a commitment to review and implement the existing heritage development
plans for Methven Park (Moreland Open Space Strategy, p. 71).
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Issues:




Risk of Elm leaf beetle infestation
Succession planning for Elms
Moderate screening of adjacent land uses.

Opportunities:



Irrigation of turf to improve cooling capability.
Improved vegetation cover/screening of adjacent properties.

7. Thomastown – (City of Whittlesea)
Sites inspected: Victoria Park, Main Street Reserve
Description of Sites:
1. Victoria Park - Thomastown
Location: Victoria Drive forms the southern boundary. Salamander Avenue forms part of the
northern boundary.

Victoria Park, Thomastown looking north-west from Victoria Drive
Function/Description:
Victoria Park is a small pocket park in the south-west part of Thomastown. It has a local
passive recreational function with a small playground and seating.
The park is notable for its aged River Red Gums that provide a significant vegetation structure
to the park. Revegetation with indigenous plants has occurred around the park boundaries to
provide screening of adjacent fences in what is a useful example of how this can be achieved.
The atmosphere at the park is restful because of the vegetation. It is one of the better
examples inspected where vegetation has been critical to outcomes for a small park and has
been employed with mostly good effect. There is even some sense of the elusive contact with
nature at this park.
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Issues:



Screen planting could be extended further to make more complete.
Some additional shading of the play equipment would be desirable.

Opportunities:


Review and modification of some areas of revegetation to ensure moisture is not denied to
the aged River Red Gums thereby causing threat.

Above vegetation employed on the north side of the park to offer screening.

Light screening vegetation on the park’s west side still provides for surveillance.
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2. Main Street Reserve - Thomastown
Location: Main Street forms the southern boundary while Edgars Creek forms the eastern
boundary.
Function/Description:
Main Street Reserve has a primary purpose for active recreation and is an extreme case of an
active recreation site devoid of any softening with vegetation. It is surrounded by hard,
constructed elements – the pavilion, the car park cum surrounding road, the community centre
to the south which has its back to the reserve and finally the highly modified Edgars Creek.
Contact with nature at the moment is a remote prospect.

Main Street Reserve, Thomastown looking west
Issues:



The environment of this reserve has not had any softening with tress and shrubs.
Absence of opportunities for vegetation in most locations without drastic alteration of
structures.

Opportunities:


The one site visited where opportunities were not readily apparent.
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8. Carlton – (City of Melbourne)
Sites inspected: MacArthur Square, Carlton Gardens
Description of Sites:
1. MacArthur Square - Carlton
Location: MacArthur Square is bounded by Rathdowne Street on its west side and Canning
Street on its east side. MacArthur Place North and South form its north and south sides.
Function/Description:
MacArthur Square has large Elm trees on each side of the reserve and provides a local park
setting on the doorstep of residents in these two streets. The reserve possibly has light use as
open space and this could be contributed to by the presence of Carlton Gardens in close
proximity. Apart from a drinking fountain there are no facilities in the reserve. In some ways the
reserve is more like an extended nature strip or median than a park.
Issues:



There are few issues that could be found for this reserve as it performs its limited functions
well with large shade trees providing a passive recreation asset and something of a retreat
and extension of private open space for nearby local residents.
Succession planning for the large Elm trees could become an issue in years to come.

Opportunities:


No readily identifiable opportunities.

Above, MacArthur Square looking east.
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2. Carlton Gardens North - Carlton
Location: Carlton Gardens North is bounded by Rathdowne Street on its west side and
Nicholson Street on its west side. Victoria Street is on the south side and Carlton Street on its
north side.
Function/Description:
Carlton Gardens North is one half of Carlton Gardens, the location of Melbourne’s Exhibition
Building and Museum. The gardens are well used by locals and tourists and the gardens are
well-established with many old trees. Extensive irrigation – currently from potable sources means the lawns are green all year.

Above, Carlton Gardens North looking south towards the CBD at right.
Issues:



Succession planning for the large trees could become an issue in years to come.
Some parts of this northern section are heavily shaded to the point where grass growth
under trees is difficult.

Opportunities:


No readily identifiable opportunities.
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8. Prahran – (City of Stonnington)
Sites inspected: Victoria Gardens, Chris Gahan Reserve
Description of Sites:
1. Victoria Gardens - Prahran
Location: Victoria Gardens is bounded on its north side by Murray Street and on its south side
by High Street.
Function/Description:
Victoria Gardens is a rectangular park with an area of approximately two hectares and retains
some elements of its original Victorian character.

Victoria Gardens, Prahran. Large Plane trees are a feature of the gardens.
An unmistakeable feature of the reserve is the lush vegetation around its fringes. The park is
set in the middle of a residential sector and has numerous adjoining side fences. These are
almost entirely screened with various levels of vegetation such that users are scarcely aware of
their surrounds and able to enjoy an experience different from that of their urban surrounds.
The contrast between this approach and that employed in various reserves across the north and
west could not be more stark and only serves to deepen the mystery about why this should be
so. Photos on the next page illustrate this point.
Design:
William Sangster, a well-known gardener and nurseryman of the time, designed the Gardens in
1885. The Gardens were named after the wife of the Prahran Mayor, George W Taylor and
were formally dedicated for public use on Friday 7 August 1885.
Issues:


Succession planning for the large trees could become an issue in years to come.

Opportunities:


No readily identifiable opportunities.
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Above and below, various layers of vegetation help achieve virtually full screening of
adjacent side fences on both east and west sides of Victoria Gardens.

Below Swain Reserve, West Preston – no screening of adjacent fences.
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Appendix 19.

Street trees in established suburbs

Some specific notes on each of the subregions are as follows.
1. West Subregion
Desert Ash can still be found in many streets in suburbs such as Braybrook and St. Albans and
while a successful street tree, this species is certainly not recommended for use and does not
appear on contemporary species lists. In the interests of waterway management, this species
should be subject to an accelerated program of removal as possibly millions of seeds are
transported every year to waterways in Melbourne where they can germinate and prove an
expensive management issue.

Above, Desert Ash in Braybrook street.
While Melia and Pyrus are now preferred for local street planting in newer areas such as
Derrimut, where wider centre medians are available, Corymbia maculata has been successfully
used in in a number of locations within these suburbs.

Corymbia maculata in South Road Braybrook.
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Corymbia maculata in Footscray Road
The extent of shading from street trees is widely varied. A number of streets are well shaded
from their established trees. Some example are below.

Above, Grevillea robusta throws extensive shade in Parsons Street, Sunshine.
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Elizabeth Street, St. Albans looking west. Shade provided primarily by mature Desert
Ash trees – albeit that they are a major environmental weed problem.
Many streets have an eclectic mix of trees with Eucalypts interspersed with Melia, Agonis and
other species. This was particularly evident in St. Albans. While a diversity of species might be
advisable from a number of perspectives, visually it is probably less attractive than use of single
species – at least on one side of the street. As the street environment in established suburbs
includes powerlines down at least one side, there is a need to employ smaller trees to
accommodate this constraint. Various species and cultivars of Bottlebrush have proved useful
in this regard.

Callistemon sp. in Central Avenue, Footscray. Can be a useful choice as a street tree
especially where powerlines are present, as pruning will not be an issue.
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Melaleuca have been a component of the street tree plantings in the established suburbs of the
west and some of these trees are now aged. They do not form part of contemporary street tree
planting lists. In fact some councils (e.g. Maribyrnong) have them listed amongst species
specifically not recommended for planting in streets. Melaleuca are one species that become
particularly misshapen with pruning and become unattractive when they are cleared from
powerlines. The majority of their canopy can be lost as a consequence.

Powerline clearance pruning causes loss of majority of canopy of Melaleuca compared
with those on opposite side of street – Simpson Street, North Sunshine.
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2. Northern Subregion
Melaleuca were also a prominent component of the street tree plantings in the more inner
suburbs of the northern subregion – Northcote, Thornbury, Preston and East Brunswick. Most
of these trees are now aged and will be replaced over time.

Melaleuca - a prominent component of the street tree population especially in the more
inner suburbs of the north – Northcote, Thornbury, Preston and East Brunswick.
Melaleuca are heavily represented in the streets of East Brunswick – where street and nature
strip widths permit. Their numbers here will present a major succession planning and
management problem.
Melaleuca were also a strong component of early street tree plantings in the City of Whittlesea
and specifically in Thomastown.

Above Darebin Boulevard, Thomastown – powerline pruning causes misshapen
Melaleuca and loss of majority of canopy.
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Melaleuca are no longer being used by councils in the northern subregion either. Smaller
species such as Tristaniopsis are now preferred. It can produce a canopy at a relatively short
height, are very reliable and will handle pruning. Developing trees that can grow effectively
under powerlines is now a specialty for tree growers and suppliers and numerous species are
available.
Nature strip widths are varied with some at a contemporary standard of 2.5 metres.
Thomastown being one of the newer suburbs within these established, heat-vulnerable suburbs,
is one example.

Darebin Boulevard, Thomastown – nature strips widths are 2.5 metres permitting
adequate growing environment for a mix of Prunus and Melaleuca.
However, across the established suburbs of the north being examined, many can be less,
especially in older suburbs where they might be 1.5 metres. In some cases, a number of older
suburbs have no nature strips. Here, bitumen is used as the footpath surface creating a
continuous tarmac from the road to properties boundaries. This adds further heat to the local
environment.

Hickford Street, East Brunswick – an example of the absence of nature strips. This tends
to occur only in the very old suburbs of the northern subregion.
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A cut-out square is often made in these footpaths for planting a street tree, however, these
growing conditions are far from ideal and often result in compromised plant growth.
London Plane trees are still an important component of the street tree population in the more
inner parts of the north. As noted above they can occur in Prahran (extensively), Northcote,
Thornbury and East Brunswick where they provide heavy shade in summer. They tend to be
much less common in suburbs developed later. Though not necessarily widespread, there are
many fine examples of Plane trees in the streets of suburbs such as Prahran, Northcote and
East Brunswick and a couple are illustrated below.

Above Plane Trees provide extensive shade in Clarence Street, East Brunswick and
below Vauxhall Road, Northcote where wide nature strips occur.
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Amongst the newer parts of the heat-vulnerable established suburbs of the north, are a number
of successful streetscapes with healthy, established trees compatible with their context and its
constraints. Lophostemon confertus is often an important element of these streetscapes as its
reliability, shape and form appear to give it many advantages as a street tree. Where space is
available to permit their larger growth, Eucalyptus sideroxylon can also become an attractive
feature of street tree plantings. Below is an example where both species have been used in the
one street.

Eucalyptus sideroxylon and Lophostemon confertus make for an attractive streetscape
in Lake Avenue near the border of Glenroy and Pascoe Vale North.
The main issue for the northern subregion and its heat-vulnerable suburbs seems to be
effectively managing a transition from the sometimes unsatisfactory plantings of the past to a
selection of species able to handle the drier, hotter conditions of the future, while also offering
the prospect of increased shading of heat retaining surfaces. A change in approach to
surfacing of roads to a lighter colour will be one important element of how streets are managed
in a more holistic fashion to achieve improved liveability outcomes. Taking advantage of
opportunities to increasingly utilise street stormwater for passive irrigation will be another.
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3. Central Subregion
A small number of suburbs are within the central area – Carlton, Footscray and Prahran.
Carlton has historic plantings of Elms (e.g. Drummond Street) and Plane trees (e.g. Rathdowne
Street, Lygon Street) as major components of the street tree population. In more recent times
Corymbia maculata has been used in various locations especially in constructed road centre
bays (e.g. Queensberry Street and Bouverie Street – see below). This species has also been
employed for a longer period of time in the centre median in Elgin Street to good effect.

Corymbia maculata in Bouverie Street, Carlton with Melia in pavement to the right.

Corymbia maculata in Elgin Street, Carlton looking west.
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It is perhaps less well-known that Corymbia maculata was also used more extensively in
Carlton previously and were well-established along Lygon Street in the mid to late 1970s before
they were removed in 1987 and replaced with Plane trees.
Due to the width of road reservations in Carlton resulting from the earliest years of Melbourne’s
development when boulevards were used more widely, Carlton has inherited some favourable
streetscapes in terms of widths and arrangements (centre medians, e.g. Drummond Street,
Canning Street, Rathdowne Street). This means that Carlton is perhaps better placed than
many other inner suburbs to meet future challenges of urban warming. The presence of open
space such as Carlton Gardens and smaller areas with aged tree cover (e.g. Lincoln Square,
Argyle Square) also assists with cooling.
Streetscapes in Footscray are highly varied. Occasionally wider streets have been planted with
Corymbia maculata (below is Nicholson Street), while others have Plane trees (Ryan Street
below).

Ryan Street, Footscray with Plane trees on both sides of street.
Agonis flexuosa has also been used in a number of streets and are well-established. However,
while an effective street tree due to their ability to fit in constrained spaces, the extent of shade
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thrown by this species is limited due to generally a more slender, pendulous growth habit and
narrow leaves.

Agonis flexuosa used in Newell Street, Footscray (looking east).
Melaleuca have been widely used, are aged and appear to be fairly widespread. In time these
trees are likely to require staged replacement due to their lack of suitability as a street tree.
Canopy loss on the non-powerline side of the street will be a challenge.

Above, Melaleuca in Wolverhampton Street, Footscray.
A number of streets in Footscray have no nature strips – see below. Despite this street trees
have been planted, although their health is perhaps questionable. As discussed previously,
these streets have increased heat potential.
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Absence of nature strips in Creswick Street, Footscray. Callistemon have been used as
street trees.
The streetscapes of Prahran perhaps have the highest number of Planes trees of any of the
established suburbs examined. All Plane trees appear to be of a fair age and succession
planning for their replacement will be required in the not too distant future. Their shape and
form has been heavily influenced by previous pollarding when trees were much younger. This
practice is no longer employed.

Plane trees in Murray Street, Prahran. Note past pollarding.
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Powerlines continue to be a significant issue for tree management in Prahran with major canopy
loss to species such as Planes.

Plane trees under powerlines in Williams Road, Prahran have suffered significant canopy
loss due to powerline clearing.
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Endnotes
A

Melbourne Water and Office of Living Victoria, Study Brief, 2014, p. 7.

B

The research undertaken by English (2014) indicated that the three Councils surveyed were presently
developing service delivery plans for open space that clarify current levels of service depending on the
hierarchy of the park. However, it was “not clear whether any of the councils had developed an optimum
level of service, nor identified the ideal mix of required facilities to support these services. While there
were financial implications with the different hierarchy of parks and servicing levels, none were integrated
with the asset management or finance systems. Moreover, the servicing level costs were based on set
annual maintenance costs rather than connected to asset renewals.
Currently, council servicing levels are typically developed around minimum standards for facilities rather
than broader service provision. Rarely do they reflect community expectations or identified needs but
instead reflect each council’s capacity to meet those needs from their budgets in terms of maintenance
and renewal.” (English, 2014).
C

While this emphasis on catering for active transport modes is present in PSP Guidelines, the three
realities for growth areas are that: provision of public transport is limited; the private car is the primary
means of transport; and cycling and walking make up a tiny component of trips. The Whittlesea
Integrated Transport Strategy (City if Whittlesea 2014) bears this out. It cites figures from the 2011
Census and the VicHealth Indicators Survey. The City of Whittlesea has 98% of residents without
convenient access to heavy rail, with 17.8% of residents commuting by car for two hours or more per day.
Amongst travel to work modes, 76.4% used a private vehicle compared with the Melbourne average of
66.2%. Only 8.8% used public transport as the method of travel to work, compared with the Melbourne
average of 13.8%. A mere 1% walked or cycled to work. The Melbourne average was 4.2%. In these
circumstances it is hardly surprising that car ownership was significantly higher than the Melbourne
average. Compared with a Melbourne average of 50.9%, in Whittlesea 61% of households had two or
more cars (City of Whittlesea 2014, citing ABS Census data 2011).
The planning of active transport in growth areas is one where intentions are no doubt sound, but
implementation is currently limited. With a reduced number of alternative options, households appear to
become wedded to the car as the habitual transport option, no matter how short the trip. In this regard,
across the whole of Melbourne, it has been determined that 53% of trips are less than five kilometres
(Inbakaran and McKenzie, 2013). It is also worth noting that outer urban areas including the four growth
Councils of our study area all saw reductions in the active transport mode share from 2001 to 2011 based
on Census data (Inbakaran and McKenzie, 2013).
D

According to Davison, two architectural styles - Gothic and Italianate – predominated at this time. “With
its steep gables, decorated barge boards, asymmetrical plan and picturesque dormer windows in the
English vicarage style, the Gothic villa had been the most popular style of suburban house in England. In
Melbourne, however, it gradually lost favour to the Italianate villa with its verandah and more
Mediterranean, and perhaps more secular, associations. The most popular style of suburban house, a
vernacular adaptation of the Italianate villa - double-fronted, single-storied, freestanding and symmetrical
- was probably determined less by aesthetics or cultural symbolism than by the exigencies of subdivision,
climate, ease of construction and potential for adaptation.” (ibid).
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E

The Melbourne train network in 1891 (from Public Transport Users Association, It’s Time to Move,
2002).

As mentioned in Part 1, the rapid expansion of Melbourne’s rail network was thought to be at least partly
associated with land speculation and the desire of politicians to profit it from it through inside knowledge
of areas to be serviced by rail (see Cannon 1972 cited in Gleeson and Beza, 2014).
F

While the motor car had been part of the transport scene in Melbourne since at least the 1920s - albeit
in small numbers confined to the affluent - the post-war years saw the motor car increasingly defined as a
“necessity” (see Davison, 2004, Ch. 1). This did not necessarily occur immediately following the end of
the war, as the first Holdens produced at Fishermans Bend in 1948 were then still too expensive to have
mass appeal and instead used cars made up a large component of the car fleet. However, another five
years later this had already begun to change. Firstly, petrol rationing was lifted by the newly elected
Menzies Government in 1950. Menzies had tapped into notions of free enterprise and self-determination,
as opposed to government regulation or ‘the dead hand of socialism’, in order to win the 1949 election
(see Davison, 2004, Ch. 5). Consumer credit then became much more widely available from the mid
1950s for purchase of new or used cars, with a requirement for only a 10 or 20 per cent deposit and
payments spread over several years. At the same time wages were growing much faster than the cost of
living. Average weekly male earnings quadrupled in the decade between 1950 and 1960 and the cost of
a new Holden grew only 33% despite retail price index growth of 60% (Davison, 2004, p. 15.). All these
factors made the purchase of a new car much more affordable.
G

These figures are perhaps only meaningful when compared with figures from established suburbs.
Hall’s The Life and Death of the Australian Backyard examines six older suburbs from suburban Sydney,
Brisbane, Perth and Melbourne. The smallest average lot area was in Jannali (560 square metres) and
the largest Caringbah (1120 square metres), both Sydney suburbs. As a matter of interest, the oftenquoted and perhaps mythical quarter acre block has a size of 1021 square metres and as such was rarely
created in suburban subdivisions. Another commonly quoted lot measurement of 40 feet by 120 feet
equates to a size of 446 square metres. Inner suburban row or terrace homes with a party wall often have
18 feet frontages equating to a lot size of around 200 square metres, or possibly less, depending on lot
depth. Hall postulates that a 600 square metres lot is something of a standard size across established
suburbs and that such a lot size usually allows for a backyard of 200 square metres. Assuming a house
footprint also around 200 square metres, the extent of imperviousness of such a standard property could
be about 70-75% - considerably less than the 80 or 90% permissible on today’s smaller lots. The point
here is that today’s lots are generating significantly more stormwater, yet the planning documents that
enable these smaller lots make no mention of the additional stormwater burden and how it might be
managed. The assumption is that streams are able to manage increased stormwater volumes, or that
other mechanisms can be employed to manage volumes. However, the evidence is that volumes have
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never been well managed and the mechanisms to achieve it are limited, especially without a significant
increase in land take. This is perhaps all the more reason to seek to deal with this issue at one of its
sources – the residential lot.
H

f

Under BAU there is inadequate consideration o the risk that, long-term, rainwater tanks are unlikely to
continue to perform well. For example, households may decide that the cost of pump replacement (after
5-7 years) is not justifiable as the water harvested will never repay the cost of the pump. A change of
home ownership can also result in pumps being switched off or disconnected from in-house use – if they
were indeed connected in the first place as there is some anecdotal evidence suggesting a percentage of
tanks are not connected to internal plumbing and are employed only to achieve sign-off for 6 star
compliance.
As another example, tanks may partially fill with sediment and organic material if gutters have no leaf
guards, or are not regularly maintained. The extent to which roofs intercept and capture large volumes of
dust from the atmosphere that can be readily transported to the tank is often under-estimated. There is
no product available that can capture this dust and sediment. This sediment therefore needs to be
periodically cleaned out for tanks to retain their capacity and for water quality to be maintained. The risk
to householders in accessing roof gutters should also not be ignored.
Under BAU there is also often lack of consideration of tank maintenance and replacement. Tanks also
have a finite life that varies according to the tank material. The six most common rainwater tank
materials are concrete, fibreglass, plastic (usually polyethylene, often just called ‘poly’, or PVC, used in
flexible bladder tanks), Aquaplate Colorbond (thin sheet steel with a colour coating on the outside and a
waterproof coating on the inside), galvanised steel and stainless steel (Turner, 2013, see:
http://renew.org.au/sustainable-homes/a-rainwater-tank-buyers-guide/). It appears that a common
warranty period for plastic tanks is ten years (see:
http://www.taylex.com.au/Images/TaylexPolyWarrantyPolicy.pdf), although the life of the tank could be
much longer, perhaps in the order of 20 years. However, this is very much dependent upon a wide range
of factors including installation and extent of exposure to sunlight.
Some households may not replace tanks at the end of their life, especially where there is no prospect of
water restrictions perhaps due to advent of desalination water, and where harvested rainwater is primarily
used for toilet flushing because there is little garden irrigation on small lots. Even toilet flushing can be
become problematic if coloration of the water occurs through leaf and pollen material from vegetation.
Certainly the economics of tank replacement may not appeal to households as the value of water
substituted by harvested rainwater in any one year will only form a fraction of the investment required. In
the case of initial investment to set up a domestic rainwater tank system, some researchers have argued
that payback periods can be 30 years making rainwater harvesting one of the more expensive alternative
water propositions (Binney and Macintyre, 2012). It should be noted that payback period calculations are
subject to variability on account of factors such as the price of water and the amount of rainfall (see ATA,
2014). Payback periods are likely to be much shorter in high rainfall areas with comparatively expensive
mains water and where there is a high rate of replacement of potable (ie. multiple uses inside and outside
the house).
The mismatch between tank size and roof yield is a further factor that is under-estimated. The increasing
phenomenon of large houses on small lots means that space available to locate a tank in excess of 2Kl is
generally not available. Such a tank size is also usually not an optimal match for a 200+ square metre
roof size. Therefore, without employment of the leaky tank concept, these tanks tend to overflow many
times during the year, meaning that their role as stormwater management device is somewhat limited.
Difficulty of replacement at end of life cycle also should not be ignored. Due to lack of space down the
sides of contemporary houses, replacement of anything other than a 2Kl becomes logistically difficult.
A number of these issues have been confirmed via a recent CSIRO investigation (CSIRO, 2014). This
study sought to quantify the mains water savings for households with rainwater tanks and investigate the
condition of rainwater tanks. The study revealed that the rainwater use varied considerably depending on
the setup. Sites with external use only had an average rainwater use of 11 kL per annum. Indoor only
sites had an average rainwater use of 31 kL. The sites where rainwater was used both for indoor and
outdoor purposes had an average rainwater use of 42 kL. Using an approximate median price between
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the Block 1 and 2 figures of $2.70/kL charged by retailers, this would equate to a financial saving of about
$113 based on 2014/15 charges.
A small sample of 417 rainwater supply systems were inspected for the CSIRO study. Of these:


13% were leaning to one side due to uneven foundations which could lead to tank cracking;



5% of sites had pumps that were not working;



39% had lead flashing on the roof;



25% did not have mesh fitted properly to prevent mosquito entry to the tank;



9% had faulty automatic switches resulting in the use of mains water only;



57% of sites had some level of discolouration of water;



19% of samples had an odour; and



12% had mosquito larvae present in the water or mosquitos present in the tank.

Yet rainwater tanks certainly do have a number of externalities that can be counted in their favour. Apart
from offering domestic re-use and potable replacement via connection to toilets and external uses, they
keep stormwater from streams and they can attenuate flood peaks in some catchments. Furthermore,
tanks can even be fitted with devices to clear air space either through continuous discharge to garden
(leaky tanks), or discharge off-site (the so-called ‘talking’ tank).
I

Kelly describes the process of obtaining approval to build new housing in established suburbs as
“typically expensive, time-consuming, complicated and uncertain. A typical application to build any kind
of home other than a detached house takes more than four months to be decided in Queensland and
Victoria, and almost as long in New South Wales. Many take considerably longer. Holding land that sits
idle while this occurs is expensive. The interest costs on money borrowed to finance new housing keep
adding up, whether the project is going ahead or stalled in bureaucracy.” (Kelly, 2015, p. 85). By
comparison, these are almost entirely absent in growth areas and in lower priced established suburbs
with less access to jobs. A recent study found that, between 2002 and 2008, in the Melbourne suburbs
with the lowest house prices, only one in five proposals to build townhouses, units and apartments in
those areas attracted objection. This compared with more than half of such proposals in suburbs where
house prices were highest (Kelly, 2015, p. 86). Availability of developable land of sufficient size can also
be a disincentive to larger developers (Kelly, 2015, p. 88). Further, building costs and finance restrictions
also play a role in increasing the difficulty of constructing units and apartments in established areas.
Kelly, 2015, p. 89.
J

Irrigation efficiency is also impacted by system design deficiencies, such as excessive spacing of
sprinkler heads, and poorly functioning equipment and reduced supply pressure at some sites. These all
contribute to reduce uniformity of application of sprinklers and impact directly both on the quality of turf
surfaces and the efficiency of water use.
Councils have tended to adopt technology to aid in the overall management of irrigation systems.
Numerous Councils now have central control, which allows remote monitoring of all of the connected
systems. This provides significant labour resource benefits and also overcomes potential complaints from
the community when irrigation is being carried out during rainfall events. There has also been an uptake
of weather based plant water demand estimation as part of the irrigation control. Reference
evapotranspiration data are calculated from local or on-site weather stations. This advancement in
scheduling means that the applied water is directly related to the estimated need rather than the irrigation
applied in fixed amounts at regular predetermined intervals or frequency. This is a significant
advancement in improved scheduling. However, to achieve overall efficiency high uniformity of
application is also required.
K

Those communities will increasingly be living in denser circumstances in the established suburbs.
Already dual occupancies are becoming increasingly common, causing loss of backyards and private
open space. Townhouses are replacing former single homes on numerous corner lots and elsewhere.
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High Streets and major road and transport corridors are increasingly sites for medium or high-density
housing. While this densification is entirely appropriate for our relatively lightly populated established
suburbs in a context of quite rapid population growth, this all points to a future where the public landscape
will be in more demand than ever as public open space is required to meet functions perhaps performed
by private open space in previous times.
The second and perhaps more important issue is to do with equity and the current distribution of funds
between active and passive recreation sites and activities. It has been well known in local government
and recreation planning circles for decades that active open space has more resources directed to it than
passive open space. Sports clubs form a powerful lobby in any municipality and have been known to be
politically active and influential. As clubs they have loyal supporters who can be readily mobilised to put a
case in front of Councils for increased funding of their facilities. Their networks are also extensive and
reach out to their affiliate associations and up to the State level where they can appeal to both health and
sport and recreation departments of government. Their political appeal rests on notions that they are
bastions of health-promoting physical activity that serves the needs of people across age groups from
approximately 10 to 40 with greater concentration in the 18-35 bracket. It is also recognised that there is
a strong bias towards male sport over female. Apart from gender inequities, the most critical inequity is
that sports clubs attract comparatively low participation rates with football and cricket clubs attracting
participation rates of around 4-5% - far below many other recreation activities (ERASS, 2010, see:
http://www.ausport.gov.au/__data/assets/pdf_file/0018/436122/ERASS_Report_2010.PDF ).
In this context, a number of important educational message need to be disseminated. The first is that
sports clubs offer a great service to the community, but that their recreation participation rates do not
warrant the funding attention they receive. Secondly, the notion that they keep young people healthy by
providing the opportunity for competitive sport is at least questionable on the basis that the young people
being engaged and provided opportunities at these clubs are already relatively healthy. Further, the
appeal of sports clubs is to a comparatively narrow demographic and their engagement with older or less
healthy people is unlikely.
Unfortunately Councils have in part been contributors to funding problems by overlooking these
inequities.
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