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EXECUTIVE SUMMARY

Overview

What is causing flooding?

“Fishermans Bend: Designing innovative
and integrated regional water
management approaches” (the Fishermans
Bend Plan) has been developed by
Ramboll & Ethos Urban to provide
direction for the future management of
flood prone land at Fishermans Bend (the
Site).

In the context of the Fishermans Bend
Plan, there are two main causes of
flooding. Water from upstream catchments
and Port Phillip Bay (fluvial flooding) as
well as rain falling directly on the Site
(pluvial flooding).

Flooding affects a significant portion of
the Site, see Appendix 1. The extensive
nature of flooding across Fishermans Bend
necessitates that flooding is managed
strategically, rather than at the building or
lot level.
The Fishermans Bend Plan builds on
work from existing studies and research
to establish a landscape solution to
water management. This technique
also improves the liveability of the Site,
reduces potable water use and celebrates
stormwater in the public realm.

Often, these individual components occur
simultaneously to compound flood levels at
the Site.
Is flooding a problem?
Fishermans Bend has a long history of
flooding due to its location next to the
Yarra River, near where it discharges
into Port Phillip Bay, and due to its low
topography, with ground levels generally
between 1 mAHD and 4 mAHD. There
have been a number of significant floods
at Fishermans Bend since European
settlement.
The urban development of Fishermans
Bend throughout the 20th Century gave
little consideration to natural flow-paths or
flood levels. As a result, much of the area
today is at risk of flooding. Examples of
particularly flood prone areas include the
Montague Precinct.
The flooding is expected to be exacerbated
climate change which is predicted to
increase rainfall intensity (and therefore
runoff) and raise sea levels.

How has flooding been managed
previously?
Flooding has traditionally been managed
at the Site through a pit and pipe system,
as is common in the wider Melbourne
area. However, high tail-water levels in
the Yarra River combined with insufficient
pipe sizes have meant that flooding has
not been effectively managed. Pumps
have been installed at various locations to
alleviate ponding water, however flooding
risks are still an issue.
In more recent times, Melbourne Water
have imposed planning requirements and
minimum floor levels to mitigate flood risk
to property. Typically, this has been set at
3 mAHD. A significant portion of the Site
is affected by this restriction, however it
does not protect the public realm from
flooding.

Why is this approach being reviewed?

Project Objectives

Whilst considerable work has been
undertaken on flood management at
the Fishermans Bend Site, the area was
rezoned as ‘Capital City Zone’ in 2012,
and is therefore predicted to change
extensively over the next 40 years. In
addition, the impacts of climate change
mean that flooding is likely to increase at
the Site.

The objectives of this project were:

Melbourne Water have undertaken a
new (2016) drainage plan as part of this
redevelopment and has proposed to setup
and operate a Redevelopment Services
Scheme to provide drainage infrastructure
as a part of the Fishermans Bend urban
renewal. Although the scheme did not
follow a traditional approach, as had
been undertaken at the Site in 2004,
Melbourne Water are still recommending
that buildings are built with a floor level
of 3 mAHD. There is concern that this
requirement will have a negative impact
on land values, rent returns, public realm
interfaces, neighbourhood character, and
public space function at the Site.

•

•

•

To develop creative, combined and
integrated solutions to mitigate
flooding and also drive the future
identify of place.
To use a systems approach to combine
landscape and public realm solutions
with required water management
infrastructure and urban development.
Integration of urban/built form
and water management outcomes
to increase resilience and apply
best practice/new thinking which
unlocked opportunities for high quality
development, greening of the urban
environment, a celebration of water
within the public domain, connection
to the waterfront where possible and
exceptional public realm outcomes.
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Figure 1. Flooding at Middle Park Beach,
Melbourne
Top of page
Source: Sonia Pandalfo

Figure 2. York Street South Melbourne
Bottom left of page
Source: Newscorp, Jack Serong

Figure 3. Flooding on Montague St
Bottom right of page
Source: Fairfax
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What is proposed by The Fishermans Bend
Plan to improve flooding at Fishermans
Bend?
The Fishermans Bend Plan recommends
managing flooding through the installation
of Blue Green Infrastructure across the Site,
providing an effective and integrated defence
against fluvial and pluvial flooding.
Blue Green Infrastructure can be characterised
as reintroducing the natural water cycle
into Fishermans Bend while creating multifunctional greenspace and land-use to
generate multiple benefits for the environment,
society, and the economy.
The Blue Green Infrastructure proposed
includes:
•
•
•
•
•
•

Cloudburst Boulevards
Cloudburst Detention
Green Streets
Blue Laneways
Rainwater Tanks
A Liveable Levee

How will liveability be improved?
During this project, flood management has
been viewed as an opportunity to improve
liveability at Fishermans Bend. Therefore, Blue
Green Infrastructure has been designed with
an emphasis of incorporating uses in addition
to flood management. For example, detention
areas in the streetscape and in park areas
will improve and enhance the public realm

by increasing the amount of green area. In
addition, green areas and the presence of
surface water can improve air quality and air
circulation, reduce the heat island effect, and
produce a better micro-climate.
In addition, the levee system will also allow
another passive transport route across the
site, allowing bike riders and pedestrians
from Fishermans Bend and also from the
Williamstown region to get better access to the
city.
Integrated design
The design proposed in The Fishermans Bend
Plan is focussed on flood management, but it
has also considered the water cycle of the site
as a whole, including potable water use and
waste water treatment.
Rainwater tanks within buildings are currently
a planning scheme requirement for all new
development in Fishermans Bend, to act as
detention for rainwater falling on buildings,
and also to provide water for irrigation and
other non-potable demands. This approach is
supported, and has been integrated into the
design proposed in The Fishermans Bend Plan.
The proposed street network has also been
carefully considered in the design of Blue
Green Infrastructure. This is reflected in the
individual Blue Green Infrastructure tools
following the types of roads put forward by the
City of Port Phillip and the City of Melbourne
for the site.

The levee on the north of the site has been
located within the boundary of the site and
does not impinge on land leased by the Port
of Melbourne. Care has been made to show
conceptually how access will be maintained to
these areas.
Stakeholder collaboration
Stakeholder collaboration has been an
important component of this study. The
consultation has aimed to glean ideas about
the area from relevant government bodies and
to align the design to future planning in the
area.
The stakeholder collaboration process was held
over three days with a number of agencies
relevant to the project site. The collaboration
process was undertaken in such a way that
allowed input from a wide range of people on
a wide range of topics, the stakeholder groups
also reviewed drafts of The Fishermans Bend
Plan. The stakeholder groups were:
•
•
•
•
•
•

City of Port Phillip
City of Melbourne
Fishermans Bend Taskforce
Melbourne Water
South East Water
Victorian Department of Environment, Land
Water and Planning
• Cooperative Research Centre for Water
Sensitive Cities

How much will it cost?

Conclusion

Capital and operating costs for this project
were estimated to a conceptual level to allow
for future planning at the site. Capital costs
exclude soil remediation and all works outside
of the treatment of water. For example in
Green Streets, only the drainage works are
considered, not the cost of footpaths, road
surfaces and other associated works.

The primary objective of this study was
to provide a conceptual plan to mange
flooding at Fishermans Bend. This has
been achieved through an integrated
methodology that seeks to maximise
the co-benefits of the design for the
inhabitants of and visitors to the area.

Preliminary capital costs have been estimated
at $97,700,000, while operating costs were
estimated at $1,700,000/year.
What are the next steps?
A 5-step approach is recommended for
cloudburst resiliency planning, based on similar
studies in Copenhagen and New York that
have also aimed to maximise the liveability
of a site through flood management. These
five steps are an iterative process of planning,
measurement and adjustment that allows
the movement from initial determination of
risks, to the development of a resiliency plan,
and documenting the adaptation effect. At
this stage, Fishermans Bend is on the way to
completing the first two steps.
The five steps are:
1.
2.
3.
4.
5.

Determine Risk
Plan and Design
Measure Effect
Evaluate Costs
Policy Development

The management of flood water in this
way will allow floor levels in buildings
to be lowered. This improve the
commercial value of these buildings
and improve the connection between
buildings to the public realm.
This concept demonstrates how
Fishermans Bend could be a world
leader in water management and also be
an attractive and inviting area that isn’t
constrained by it’s relationship to water,
but enhanced by it.
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Figure 4. Reference image of Cloudburst Boulevard, Copenhagen.
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Figure 5. Tanner Springs Park, Portland.
Flood management and liveability.
Source: Ramboll Studio Dreiseitl
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INTRODUCTION

Overview

Location and description

Aims and objectives

Site constraints

Previous work

Fishermans Bend lies in the heart
of Melbourne and is an unparalleled
renewal opportunity. The vision of the
renewal project is to create “a thriving
place that is a leading example for
environmental sustainability, liveability,
connectivity, diversity and innovation”.

Fishermans Bend lies between the lower
reaches of the Yarra River and Port Philip
Bay, it has an area of approximately
485 hectares. The site consists of five
precincts across two local government
areas; Montague, Sandridge and
Wirraway in the City of Port Phillip and
Lorimer and the Employment Precinct
in the City of Melbourne. The location of
Fishermans Bend is shown in Figure 6.

The City of Port Phillip, the City of
Melbourne, Melbourne Water and the
Fishermans Bend Taskforce are seeking
to develop a creative solutions that
integrated water management solutions
which mitigate flooding but also drive
the future identify of place.

Fishermans Bend is a major inner city
Melbourne redevelopment. That this site
has not been developed until now is, in
part, a reflection of the constraints of the
site. These constraints are:

A number of studies have been
completed on flood management
at Fishermans Bend. The most
recent is an evaluation of integrated
water management options found
in “Fishermans Bend Drainage Plan
Options, GHD, March 2017”. This project
considered the use of building scale
rainwater tanks, raised floor levels within
building, levees and pipe upgrades to
manage flooding at the site.

To do this, an innovative flood
management system is recommended
to manage water across the site, both in
the public realm and through its physical
infrastructure, to match the ambitions
set out by the vision.

In the future this area will transition
from predominantly industrial land
into liveable and resilient central city
neighbourhoods. Fishermans Bend is
expected to accommodate approximately
80,000 residents and 60,000 workers by
2050.
Due to the low lying nature of the site
and it’s proximity to the Yarra River, this
site experiences significant flooding, this
is shown in Figure 6.

The solutions should be developed by
systematically combining landscape and
the public realm solutions with required
water management infrastructure and
urban development.
The principle objective of this project
is to see the better integration of the
urban forms, built forms and water
management. This will allow the
resilience of the site to increase. To
achieve this, best practice and new
thinking will need to be applied which
unlocks opportunities for high quality
development, greening of the urban
environment, a celebration of water
within the public domain, connection
to the waterfront where possible and
creating exceptional public realm
outcomes.

•
•
•
•

Contaminated soils
Geotechnical
High groundwater table
Services

Site constraints are discussed in further
detail in Appendix 3. Each of these has
been considered in the design process.

This work has been considered and built
upon for the current study. Therefore,
building scale rainwater tanks have been
retained, and additional areas have been
considered for detention at the site. The
levee has also been retained, however
the alignment has been modified from
the GHD report and consideration given
as to how it will integrate into the
surrounding urban area.

FISHERMANS BEND FINAL REPORT

Melbourne CBD

Lorimer

Employment

Sandridge

Wirraway

Figure 6. Fishermans Bend site location
showing precincts and flooding.

Montague
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FLOOD DESCRIPTION

Melbourne

Regional flood impacts
Storm surges in Port Phillip Bay increase
the depth of water in the Yarra and
therefore increase flood levels at
Fishermans Bend.
Storm surges are caused by high winds
creating oceans currents that ‘pile up’ once
they meet land, this process can be thought
of as similar to an extra high tide and is
shown in Figure 7. When storm surges
occur on top of the existing tide cycle, the
impacts of wave action is also increased.
In Port Phillip Bay, storm surges are
typically caused by strong westerly winds
and to a lesser extent by the effects of low
atmospheric pressure on the ocean.

Port Philip Bay

The impact of storm surges is predicted to
increase as the climate changes in response
to global warming. To adjust for this,
Melbourne water has set the 2100 1% AEP
at 2.4 mAHD for the Site. Melbourne Water
also require 0.6 m of freeboard.
With Melbourne being situated in Port Philip
Bay, it is particularly vulnerable to storm
surge from the sea. The water will be
pushed into the bay and be trapped until
the weather changes, causing flooding to
the low lying areas near the bay.
10km

Figure 7. Storm surge - One of the climate
change effects in local context of Melbourne

FISHERMANS BEND FINAL REPORT

Melbourne City

Yarra River
Fluvial Flooding
One of the main drivers of flooding on site
is from the Yarra River which is located
north of Fishermans Bend. This is partly
caused by storm surges, as described on
the facing page, and partly from four other
catchments also discharge to the Yarra
near the Fisherman’s Bend site, further
increasing the impacts of flooding.

Fishermans Bend

The influence of the Yarra on flooding at
Fishermans Bend is termed ‘fluvial flooding’.
This type of flooding cannot be managed by
small, local flood interventions at the site.
Instead, flooding needs to be managed by
protection measures such as levees and
raising ground heights. Upstream changes
in the catchment that detain water are
considered sub optimal at this site due to
the large interventions that would have
to be implemented and the continuing
influence of raised water levels in Port
Phillip Bay. The influence of the Yarra River
on the site is shown in Figure 8.

Port Phillip Bay

Figure 8. Fluvial flooding from the Yarra
and surrounding catchments.
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FLOOD MANAGEMENT

Existing plan
Throughout this document flooding has
been expressed as an Annual Exceedence
Probability (AEP), which shows the amount
of times that the event is expected to occur
on average.
Currently flood management at Fishermans
Bend is through a conventional pit and
pipe system. Due to climate change, this
system is considered unsuitable for flood
management in the future as it will result
in unacceptable risk to property and life. A
conceptual diagram showing present and
future flood levels is shown in Figure 9.
Melbourne Water is the determining referral
authority for flooding at Fishermans Bend.
This means that they can raise objections
or specify conditions for buildings within
a Land Subject to Inundation Overlay
(LSIO) or a Special Building Overlay (SBO)
within the Melbourne and Port Phillip
Planning Schemes. At the time of writing
The Fishermans Bend Plan,The existing
approach to managing flooding proposes a
levee and raised floor levels within buildings
to reduce flooding, but still requires levees
and pumps. The service level is proposed
containment of 1 in 20 year AEP event.
While Melbourne Water has included levees
within its flood mitigation solution, they
consider that the risk of failure of the levee
would be catastrophic in terms of potential
loss of life and have therefore also set floor

levels at above 3m AHD to minimise risk to
people and property.

Pluvial Flooding
Pluvial flooding is due to rainfall falling
directly on the catchment. The current
proposed method to manage this flooding is
through an improved pipe network, a levee
and water tanks within buildings.

There are there are disadvantages to not
assuming levees are robustly designed to
mitigate flooding and requiring raised floor
levels, they are:
• The management of risk through
increased floor heights does not mitigate
the risk to life in the public realm
• The risk to property outside buildings is
unmitigated, for example cars, roads,
footpaths and green areas
• A decrease in land values
• Increased building costs
• Less appealing retail areas

Water
Level

Height of levee
3.0 mAHD

+3.0 m
+2.4 m
Fluvial Flooding
Flooding from the Yarra is currently suggested
to be managed using increased floor heights
and a levee. Currently, the current planning
requirements mean that the installation of a
levee will not remove the need for increased
floor heights.

0.0 m

2100 Flood level and
raised floor level
Levee height
Current water level

Figure 9. Proposed floor level heights to
protect against flooding.

FISHERMANS BEND FINAL REPORT

Proposed
The Fishermans Bend Plan recommends
that a robust levee is installed that is able
to reduce the risk of flooding without also
needing to raise floor levels. Compared to
the levee currently proposed by Melbourne
Water, this levee has additional benefits
such as the inclusion of green space and
active transport routes which will improve
liveability in the area. This method is
used in cities around the world including
Rotterdam, Copenhagen and Launceston.
A conceptual diagram of this flood
management scheme is shown in Figure 10.
In addition to levees, it is recommended
that a network detention and conveyance is
able to store pluvial flooding (from rainfall
falling on the city side of the levee) before
discharge into the Yarra.

• The network of detention areas can be
used to improve the liveability of the
site through improved green areas and
micro-climate.
• It greatly reduces the number of, and
reliance, on pumps.
• The public realm is protected.

Pluvial Flooding
Pluvial flooding is managed through
localised detention areas namely rainwater
tanks within buildings, blue lanes, green
streets, cloudburst streets and cloudburst
detention areas.

The proceeding pages of The Fishermans
Bend Plan will demonstrate this proposed
concept in more detail.

Water
Level

Height of levee
3.0 mAHD

A robust levee and blue green infrastructure
which detains and conveys flood waters
safely in the public realm means buildings
will not flood and the floor level can be
lowered.
The advantage of this method over that
described on the facing page is that:
• Floor levels can be lowered to the
street level, decreasing building costs,
improving shop frontages and therefore
increasing property values and rents.

2100 water level
+3.0 m
+2.2 m Current safety level
0.0 m
Current water level
Fluvial Flooding
To manage fluvial flooding, it is
recommended that a levee system is
installed. Construction, heights, operation
and maintenance will all need to be
considered to provide a suitable solution.

Figure 10. Proposed floor level heights to
protect against flooding.
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METHOD

Cloudburst masterplanning method

green areas such as parks and gardens in
the road corridor are targeted and this has
led to this type of solution being termed Blue
Flooding is a natural process and is an
Upstream
Green Infrastructure.
integral part of nature. Rivers and lakes are
flexible in how they handle stormwater, as
mimics natural
opposed to traditional concrete infrastructure
UpstreamBlue
RainGreen
waterInfrastructure
tanks
flood management, identifying decentralised
which is relatively inflexible.
detention areas and surface conveyance that
Rain
water natural
tanks topography, road corridors
follows
With the Blue-Green Infrastructure that we
and opportunistically detains water where it
are proposing, the approach is to mimic
Blue lane ways
can be used for non potable purposes; for
natural processes to treat flooding. Termed
irrigation,
biomimicry, this innovative approach
Blue
lane waysto flush toilets and in the laundry.
seeks sustainable solutions to human
The aim is to decentralize the handling
challenges by emulating nature’s patterns
Green
Streets
of
stormwater
as much as possible. This
and strategies. This means that water is
has Streets
the effect of reducing downstream
managed on the surface where possible and Green
treatments, such as pumping, and reduce
flexible enough to be able to handle both
the requirement for raised floor levels in
everyday rain and extreme rain events.
Cloudburst
Cloudburst
buildings.
Detention
Detention
Fishermans Bend is at the masterplanning
The plan is also flexible to future changes
stage of design and therefore the approach
in planning, allowing elements to be added,
taken in The Fishermans Bend Plan reflects
Cloudburst
taken away or moved at a later date without
the need for a coherent, site-wide method
Cloudburst
Boulevard
compromising the effectiveness of the
that is flexible to future site planning
Boulevard
whole.
changes.

How Cloudburst Masterplanning works

Upstream

Rain water tanks

Blue lane ways
Blue lane ways

The Cloudburst Masterplanning Toolkit is
made up of infrastructure that fits into and
enhances the urban realm. In particular,

River
The
use of Blue Green Infrastructure allows
stormwater infrastructure to integrate into the
public realm, creating multifunctional areas
that enhance the Fishermans Bend Site.

Upstream

Green Streets

Green Streets

Cloudburst
Detention

Cloudburst
Detention

Cloudburst
Boulevard

Cloudburst
Boulevard

Yarra River

Yarra River

Yarra
To achieve this, we have undertaken a
two part process. The first is to identify
areas that have the potential to be used
for flood management. The second is to
create a Cloudburst Masterplanning Toolkit
that applies different methods to the areas
identified.

Rain water tanks

Upstream

Yarra River
The natural river system
During rainfall, water naturally flows
on the surface collects in small
streams and rivers. This maximises
evaporation and infiltration and
reduces peak runoff from the Site.

Blue Green Infrastructure
This type of infrastructure mimics
natural conditions to manage flooding
and has added benefits to the urban
realm such as improved micro-climate
and recreation areas. This has a
positive impact on liveability at the site.

Imitating the natural systems
The natural water system is imitated
through surface detention and
conveyance. This is done through a
logical application of the Cloudburst
Toolbox to manage water before it
flows to the Yarra River.

Upstream

Rain water tanks

Rain water tanks

Blue lane ways

Blue lane ways
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Current Plan for Fishermans Bend
The current plan for flood management at Fishermans Bend includes the
installation of a levee, installing rainwater tanks in buildings, increased pipe
diameters and more pump stations. The rainwater tanks can have benefits
outside flood management, however the other components have no significant
benefit outside of flood management.
Building rainwater tanks
Rainwater tanks have been specified in buildings.
This water will be used to flush toilets, for laundry
purposes and for irrigation.

Increased pipe diameters
Larger pipe diameters have been specified in some
areas to reduce localised flooding.

Pumping stations
During flood events, pumps will have been specified
to remove water from Fishermans Bend to the Yarra
River.

Levee
A levee has been proposed to protect the site only.
Areas outside the levee have not been considered
and the levee does not improve the public realm.

Proposed Plan for Fishermans Bend
The Blue Green Tools proposed have the aim of being able to increase detention
across the site, decreasing flooding risk. This will be able to detain more water
not only protect the site from flooding, but will also improve the liveability of the
Site through increased green areas, improvement of active transport routes and
improved micro-climate.

Building rainwater tanks
Rainwater tanks have been specified in buildings.
This water will be used to flush toilets, for laundry
purposes and for irrigation.

Improved streets
Detention of water in the street corridor will improve
micro-climate through the cooling action of water and
also passive irrigation.

Improved open space
Cloudburst detention areas will function for the
majority of the time as public realm.

Liveable levee
The levee is proposed to be a high quality urban space
to attract people to the area.
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STAKEHOLDER COLLABORATION

Overview

Site Visit

Opportunity area identification

Cloudburst plan integration

A series of workshops and stakeholder
engagement sessions were conducted at
the Fishermans Bend site and City of Port
Phillip Offices between the thirtieth of
October 2017 and the third of November.

A site visit was undertaken at Fishermans
Bend on the thirtieth of October 2017. The
group included members of the client and
consultant teams. The majority of the group
participated in the workshops.

Ideas for flood management at the site
were also analysed in relation to other
projects and plans for the site.

The participants in these sessions were
drawn from a range of government
institutions that had a stake in flood
management at the site. These included:

The aim of the site visit was to familiarise
the study team with the catchment and
to gain a further appreciation of any
local features that may influence flooding
behaviour.

The stakeholder group considered where
the flood prone areas are, where critical
infrastructure is located, where the water
can be stored and where it naturally flows
and where it should optimally flow. The
groups defined boundaries, as to what could
be accepted (flooded underpasses, parking
areas or partial road areas) and what
could not be accepted. Finally, the groups
worked with potential connections to other
urban plans and potential opportunities
for upgrading the urban environment.
The latter is key in successfully combining
budgets across agencies and in minimizing
disruptions to the city functions.

•
•
•
•
•
•

City of Port Phillip
City of Melbourne
Fishermans Bend Taskforce
Melbourne Water
South East Water
Victorian Department of Environment,
Land Water and Planning
• Cooperative Research Centre for Water
Sensitive Cities
The aim of these sessions was to identify
opportunity areas and ensure that flood
planning was integrated with other future
plans for the site.

A selection of sites was chosen that
represented different typologies across the
Fishermans Bend site. A small presentation
was given by different members of the
stakeholder group to describe the key
points of the interest in each of the areas.

The findings from this analysis
demonstrated there was potential to link
the flooding to:
• Active transport networks such as
bicycling and walking paths
• Ecology connections
• Green space
• Improvement of liveability with better
micro-climate

For Workshop I the groups were asked to
focus on:

Some of the key features of the
presentation were:

• Synergies to other coming projects
• Synergies to other relevant stakeholders

• Properties of the local drainage systems
including the major outlet configurations
• Areas of the catchment that are known
to be flood-prone
• Hydraulic controls that may influence
the flooding behaviour, such as light rail
lines, roads, embankments and natural
topographical controls

The groups were asked to develop
opportunity areas. An opportunity area is
defined as
• A stepping stone to idea generation
• A re-articulation of problems or needs in
a to improve the site
• An opportunity area is not a singlesolution. Rather, it allows the team to
create many solutions

Figure 11. Fishermans Bend site visit.
Figure 12. Opportunity area identification
Explaining ideas from group session.
Figure 13. Opportunity area identification
Group session sketching ideas.
Figure 14. Cloudburst plan integration
Collation of ideas.
Figure 15. Cloudburst plan integration
Collation of ideas.
Figure 16.Cloudburst plan integration
Presentation of ideas.
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BLUE GREEN INFRASTRUCTURE TOOLBOX &
CLOUDBURST MASTERPLAN

Overview

Blue Green Infrastructure Toolbox

The Cloudburst Masterplan combines the
Blue Green Infrastructure Toolbox and the
areas identified within the stakeholder
meetings and forms a cohesive water
management plan across the site.

01 Rainwater Tanks
The first tool in the Fishermans Bend toolkit
is the placing of rainwater tanks on every
building. Water that lands on the roofs
should first be detained in the tanks for
re-use in the building and local surrounding
areas.

The aim of the plan is to detain water close
to its runoff point, then convey it safely to
discharge in the Yarra or the pipe network
to the south of the Site. Surface flow of
water is preferred, however the existing
pipe network will also be used to drain
water from the site where necessary.
The detention areas are designed to
allow water to be held for a period until
the Yarra River level has fallen and water
can therefore be discharged by gravity.
However, there is also an existing pumping
system that can be utilized to move water if
necessary.
The exact location and size of the
detention and conveyance areas has not
been finalized, this will be refined during
subsequent phases of the design. It is
recommended that this will require detailed
modelling.

02 Blue Laneways
Melbourne is famous for its liveable
laneways. Traditionally, the middle of
the road is lowered to create a V-profile
and road water is redirected there. It is
proposed to take this one step further
and have stormwater managed in the
laneway also through small channels and
bioretention areas.
03 Green Streets
These streets are wider than laneways
and therefore have the potential for larger
solutions. As the name suggests, green
streets aim to utilize green infrastructure
to not only convey stormwater but also
provide a small to medium amount of
detention volume.

04 Cloudburst Boulevards
Melbourne is also famous for its tree-line
Boulevards. These wide streets have the
potential to convey very large amounts of
rainwater that overflows from the green
streets. It is achieved by re-profiling
the roads to a central lowered area.
Additionally, green buffers between the
pavement and roads are designed to
manage and filter water from the road and
nearby buildings.
05 Cloudburst Detention
Public parks, plaza and other open space
are not used during extreme rain events.
Therefore, they have been designed in a
way that they can detain large volumes
of water during extreme events. This is
achieved by simply lowering the area
which is to be flooded.
06 Liveable Levee
Traditional levees are soil barrier that
prevent fluvial flooding but can restrict
views and access to the waters edge. With
the liveable levee approach it is about
finding out how to make an opportunity
out of the form rather than a barrier.
Integrating the levee form into the urban
fabric through parkscapes, cycleways, and
even into buildings. The ultimate goal is
to build identity through innovative use of
levees

FISHERMANS BEND FINAL REPORT

Figure 17. Fishermans Bend Cloudburst
Masterplan.
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BLUE GREEN INFRASTRUCTURE &
LIVEABILITY

Liveability is a commonly used term which
has many definitions which only provide
an implicit understanding of the concept.
Most definitions have a large element of
community well-being, where the physical
environment positively impacts on local
social environment of its inhabitants.
The definition put forward by this report
has been developed by the The Victorian
Competition and Efficiency Commission
(2008):
Liveability reflects the wellbeing of a
community and comprises the many
characteristics that make a location a place
where people want to live now and
in the
future
Liveability in a community is measured
through indicators which aim to quantify the
liveable elements of a place. Typically, the
indicators include:
1. Crime and safety
2. Housing
3. Education
4. Employment and income
5. Health and social services
6. Transport
7. Public open space
8. Social cohesion and local democracy
9. Leisure and culture
10. Food and other local goods
11. Natural environment

Hot spots
Detention areas also used as recreational
water plazas and key social nodes within the
city. The influence of water in these areas
cools the urban micro-climate, making the
area more suitable for outdoor recreation.

Sport opportunities
Multifunctional sports fields used as
detention areas. Linear parks with space for
small flooded courts.

The Blue-Green Infrastructure shown in the
Cloudburst Toolbox is designed to not only
manage flooding, but to improve the public
realm. Broadly, this is achieved by increasing
the amount and quality of green space,
improving the urban micro-climate through
cooling and integrating the drainage network
into other areas of design.

Running routes
Greener, attractive streets with presence of
water promote healthier lifestyles. Popular
activities like walking and dogs and jogging
aided by green areas created by Blue-Green
Infrastructure.

Super cycleways
Taking advantage of the unbroken, elevated
levee as a path for commuting bike riders.

For Fishermans Bend, some of the
improvements to the site that occur through
the introduction of Blue-Green Infrastructure
are shown in Figure 18. Figure 18 shows
how how sport opportunities, running
routes, bike highways and bike connections
have been incorporated into the plan.

Bike friendly
Synergies created by Blue-Green
Infrastructure to create a network of bicycle
paths at the Site.

The Cloudburst Masterplan developed
creates green corridors through the city.
These corridors can also be adapted to
encourage wildlife to use the site. It can also
be linked to outside areas in the city. The
location and role of these corridors shown
conceptually in Figure 19.

Overall
The influence of Blue-Green infrastructure
on micro-climate, active transport routes,
recreation and relaxation areas improves the
liveability of the site.

Figure 18. Co-benefits of the Fishermans
Bend Cloudburst masterplan.
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Figure 19. Potential biodiversity corridor
improvement at Fishermans Bend.
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RAINWATER TANKS

Principle
A rainwater tank is used to collect and store
rain water runoff, typically from rooftops via
pipes to a collection and storage point.
Rainwater tanks can be located in a variety
of areas and can be situated in a way that
makes use of small available spaces. A
conceptual location of rainwater tanks in
buildings is shown in Figure 21. Examples
of rainwater tanks can be found in Figure
20, Figure 22 and Figure 23.
Rainwater tanks have two principle benefits.
The first is the reduction of runoff, thereby
reducing the severity of flooding. The
second is the supply of an alternate water
source of the collected water.
Location
All buildings in Fishermans Bend are
required to install a rainwater tank to
manage stormwater. This is a part of the
integrated water management system
proposed for the site.
In the majority of high density residential
buildings at Fishermans Bend, rainwater
tanks are expected to be connected to
apartments for use in toilets and laundry
via a third pipe system. The rainwater
volumes available from these tanks will be
insufficient to meet recycled water demand
for large buildings and during prolonged
periods without rain. Recycled water from

a sewer mining plant will therefore be
connected to the same third pipe system
within the building.
The report “Fishermans Bend baseline
drainage options” prepared by GHD (March
2017) shows that while rainwater tanks
generally help the drainage system to
provide flood protection for the roads
and private realm under the base level of
service for the 1 in 5 year AEP, in the 1 in
20 year AEP event, the rainwater tanks
provide an improvement but the existing
drainage system still would not provide
flood protection in many locations across
each of the precincts with flood depths
generally reaching between 0.05 m and
0.40 m. Therefore, rainwater tanks will
need to act in conjunction with other
detention and flood management methods
at Fishermans Bend to effectively manage
flooding across the site.
Rainwater tanks have been sized as a
proportion of impervious area at the site.
Although this number has changed through
the course of planning for the Fishermans
Bend Integrated Water Management,
currently this it is 0.5m3 of storage per
10m2 from the building roof and any
podium hard-stand.

tanks at Fishermans Bend are proposed
to be installed with the collection and
distribution systems, tank volumes can be
increased by the addition of more tanks.
Therefore, rainwater tanks are considered
adaptable to changes in supply and demand
patterns that could occur due to climate
change.
The likely future impacts on the rainwater
system at Fishermans Bend have been
identified as changes in demand and
climate change. This has been completed
as part of the “Fishermans Bend Integrated
Water Management Strategy” (SE Water,
n.d.).
Potential Detention
The potential detention of rainwater tanks
has been estimated in “Fishermans Bend
baseline drainage options” prepared by
GHD (March 2017). Melbourne Water
supports the use of rainwater tanks.

Adaptability and robustness
The most significant cost in a rainwater
system is, in most cases, the collection
and redistribution system. As the rainwater
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Figure 20. Rainwater tank example
Source: Anthony Browell
Figure 21. Rainwater tank location
This conceptual diagram shows the potential
locations of rainwater tanks to collect water for
reuse at Fishermans Bend.
Figure 25. Rainwater tank example
Example of a rainwater tank installed on land
adjacent to a high rise building.
Source: Rhino Tanks
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Figure 23. Potsdamer Platz, Berlin
Rainwater tanks are used to collect and reuse
rainwater for toilet flushing and irrigation. This
project was undertaken by Ramboll Studio
Dreiseitl.
Source: J. Lee
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BLUE LANEWAYS

Principle
Blue laneways have a detention capacity
and also convey water collected from
private lots and the laneway surface to
detention areas on green streets.
There is an extensive existing and proposed
laneway system across the Fishermans
Bend site and the laneways typically have a
cross section that is suitable for stormwater
conveyance, a general V profile with a
longitudinal fall to an outlet.
Therefore, the laneways proposed will
have a similar stormwater conveyance
function to those that have already been
constructed.
Existing laneways will require connection
to the Green Street Network and proposed
laneways will also require this connection.
The amount of works required are
considered similar to current laneway
configurations.
Maintenance costs for Blue Laneways are
considered comparable to existing laneways
ans their function is comparable.
It is proposed there is no standing water
in Blue Laneways during dry periods. The
disruption to vehicles and pedestrians is
comparable to existing laneways.
Laneways are also an important part of the
city life of Fishermans Bend and provide

opportunities for unique public spaces.
They allow pedestrians to move away
from vehicle thoroughfares. They can offer
intimate spaces for pedestrians and allow
for convenient short cut routes to adjoining
streets and key destinations.
The multifunctional role of laneways have
been identified in The City of Port Phillip
“Activating Laneways Strategy”. The use of
these areas as stormwater conveyance is
recommended to fit within this strategy.
It is anticipated that blue laneways
designed to convey flooding that will
not interrupt recreational, bicycle and
pedestrian uses of these laneways.
In addition, small planters or canals can
provide additional detention directly from
downpipes.
Location
Potential blue laneway locations are shown
in Figure 28. The proposed new laneway
locations within Montague, Sandridge and
Wirraway are indicative, and will be further
refined through the Precinct Planning
process.
The location of Blue Laneways is dependant
on their context in conveying water from
areas of runoff to areas of detention.
Therefore, the locations that are shown in
Figure 28 can change to reflect different
building or block arrangements.

The number of blue laneways is likely to
be under-represented in Figure 28 as the
laneway locations for the employment
precinct have not been estimated at the
time of writing The Fishermans Bend Plan.
Connection to existing stormwater
network
Blue laneways are designed to convey
water to detention in Green Streets.
Therefore they are not designed to directly
connect to the existing stormwater
network. The connection of Green Streets
to the stormwater network is discussed in
proceeding sections.
Adaptability and robustness
Due to their V-profile, blue lane-ways have
a high flow capacity. Designed correctly,
they will be able to adapt to the increased
runoff caused by changing rainfall patterns
associated with climate change.
Potential Detention
Blue laneways will have an average
detention of 2 m width and 0.3 m depth.
They will also act as conveyance devices.
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Figure 26. Blue Laneway example
Example of a Blue laneway. Stormwater
conveyance is designed to run along the centre
of the laneway.
Figure 27. Blue Laneway section
This conceptual diagram shows the a potential
location of a Blue Laneway in section view to
convey water at Fishermans Bend.

Figure 28. Blue Laneway locations
This conceptual diagram shows the potential
location of Blue Laneways across the Site. This
can be adjusted during later stages of design as
the street layout and building layout is refined.
Figure 29. Blue Laneway plan
Conceptual plan view of a Blue Laneway showing
areas of detention and areas of conveyance.
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GREEN STREETS

Principle
Green streets have detention areas that
aew integrated into street design to manage
flood water. There are three types of streets
within the Fishermans Bend area that have
been targeted for this type of detention,
they are:
• Arterial roads
• Collector roads
• Local streets
One of the principle reasons that these
types of streets are targeted is that they are
relatively wide and therefore there is space
for detention areas to be included.
Detention areas can take many forms. They
might be small areas similar to raingardens.
They could also be long, linear canals.
Detention areas can also be designed to
passively irrigate green areas within the
street corridor. Passive irrigation has the
additional benefit of reducing the demand
on potable water as well as removing
stormwater pollutants in correctly designed
systems. It also provides ‘add on’ benefits
over and above the core storm water
management function including increased
asset lifespan. For example, adjacent
pavements are less likely to be lifted by
tree roots as they won’t rise to the surface
looking for water.

Passive irrigation aids greens streets, which
in turn have a positive impact on urban
cooling. Urban micro-climate in Fishermans
Bend would benefit from cooling due to the
heat gain from the urban fabric, in particular
walls, roofs and ground and by generation
of heat within the city itself. By increasing
the amount green areas in the streetscape,
there is a positive cooling impact on the
surrounding area. Having water in the street
corridor also helps with this process.
Location
Potential green street locations are shown in
Figure 33. Locations for Green Streets can
vary in the future, however this will require
a consideration of the detention areas
required as well as how the Green Streets
connect to other parts of the Cloudburst
Masterplan.
Within the road corridor, there is significant
variation in the potential areas for detention.
Conceptually the location of detention areas
is shown in Figure 33. To give an impression
of the range of options available, individual
examples of street detention are shown in
Figure 32 and Figure 34.

Connection to existing stormwater network
A preliminary analysis has been undertaken
to examine the connection of Green Streets
to the existing drainage network. The analysis
involved determining which of the Green Streets
were within 10 metres of the existing drainage
line and the spatial results of this analysis
are shown in Figure 34. It was found that the
length of Green Streets that are not within 10
metres of the existing drainage network is 2.7
kilometres, there is 20.5 kilometres of Green
Streets proposed for the site. The streets that
are not within 10 metres have been highlighted
in Figure 34.
Adaptability and robustness
There is a significant ability for Green streets
to increase the capacity of their detention
from the guidelines suggested, but altering
the above ground detention areas, but also by
incorporating underground detention.
The assessment of additional available detention
areas, in relation to variable rainfall intensities,
was beyond the scope of The Fishermans Bend
Plan. This will need to be considered at a later
stage of design.
Potential Detention
The potential detention of green streets has
been estimated as having a width of 8 metres
and a depth of 0.4 m. Using this estimate,
green streets across the site have a capacity of
66,000 m3.
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Figure 32. Green Street example
Conceptual example of a green street showing
above and below ground detention as well as
stormwater pollutant treatment.
Source: Tredje Natur, Copenhagen
Figure 33. Detention in green street
This conceptual section diagram demonstrates
potential locations of flood detention in Green
Streets at Fishermans Bend.
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Figure 34. Green Street locations
This plan diagram shows the potential location of
Green Streets across the Site. This concept can
be adjusted during later stages of design as the
street layout and building layout is
refined.
Figure 35. Green Street example
Example of a green street in Copenhagen
showing detention of water.
Source: SLA Architects
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GREEN STREETS

Two options are shown that demonstrate
how water might be detained in Green
Streets. These options are not definitive
and there is significant opportunity at the
next stage of design to create areas that
respond to the required street character.

Figure 37. Green Street Detention Example 1
Section view. Under dry conditions, the green
street detention areas can act as green areas in
the street corridor.

Surface detention area
Infiltration layer, with some detention
volume
Drainage layer

The first option, shown in Figure 36 to
Figure 39 has detention areas located
periodically in the road corridor. The
detention areas do not store water during
dry periods and can have plants in the filter
medium, allowing the areas to act as green
areas.
Figure 38. Green Street Detention Example 1
Section view. During rainfall, water fills the
detention area. The riser outlet regulates flow
through small orifices, the size of the orifices will
need to be determined during the detailed design
phase.

This type of detention area is very similar
to what is commonly called in Melbourne a
Raingarden, or Bioretention Area.

Riser outlet
Water height regulated by small orifices
Riser outlet pipe
Discharge pipe

Figure 39. Green Street Detention Example 1
Section view. Under flood conditions, the riser
pipe is able to discharge water quickly through
the larger orifice located at the top of the pipe.

Key
Figure 36. Green Street Detention Example 1
Plan view. Detention areas are located at regular
intervals in the street corridor. These detention
areas are dry during non rain periods.
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The second option, shown in Figure 41
to Figure 43, has a continuous, linear
detention area with a permanent water
body.

Figure 41. Green Street Detention Example 2
Section view. A permanent body of water exists
in the detention area.

Detention volume
Permanent water layer

The permanent water will improve microclimate, acting as a temperature buffer
during days of high temperature.
This option can be designed to respond to
the requirements of the streetscape, depths
and widths can vary and pipes can be used
to connect different areas.

Figure 42. Green Street Detention Example 2
Section view. During rainfall, water fills the
detention volume. The riser outlet regulates flow
through small orifices, the size of the orifices will
need to be determined during the detailed design
phase.

Riser outlet
Water height regulated by small orifices
Riser outlet pipe
Discharge pipe

Figure 43. Green Street Detention Example 2
Section view. Under flood conditions, the riser
pipe is able to discharge water quickly through
the larger orifice located at the top of the pipe.

Figure 40. Green Street Detention Example 2
Plan view. A continuous detention areas is
located in the street corridor. The detention area
contains water during non rain periods.
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CLOUDBURST BOULEVARDS

Principle
The primary function of Cloudburst
Boulevard’s is to convey water flood waters
during a greater than 1 in 20 AEP storm.
This is done on the surface, either in a
green area or on the surface of the road
itself. The conveyance of water in this way
is to avoid the additional installation of
large, expensive, underground pipes
Cloudburst Boulevards have a secondary
function, the detention of water in the road
corridor. The detention and conveyance
areas are shown in Figure 45.
Roads in Fishermans Bend are wide which
means there are opportunities to convey
water in a number of areas. This could be
on the road surface, or in green areas.
Cloudburst street design can be integrated
into street design to manage flood water.
There are two types of streets within the
Fishermans Bend area that have been
targeted for this type of detention, they
are:
• Arterial roads
• Collector roads
• Local roads
Location
Potential Cloudburst Boulevard locations
are shown in Figure 17. Within the road
corridor, there is significant variation in the

potential areas for detention. Conceptually
the location of flow areas is shown in Figure
45. An example is shown in Figure 44.
Connection to existing stormwater
network
A preliminary analysis has been undertaken
to examine the connection of Cloudburst
Boulevards to the existing drainage
network. The analysis involved determining
which of the Cloudburst Boulevards were
within 10 metres of the existing drainage
network. It was found that all Cloudburst
Boulevards were within the 10 metre
criteria.

Potential Detention
The potential storage in cloudburst
boulevards has been estimated as having a
width of 10 metres and a depth of 0.4 m.
Using this estimate, cloudburst boulevards
across the site have a capacity of 45,000
m3.

This analysis is preliminary, however
it suggests that the detention areas in
Cloudburst Streets can be drained through
the existing pipe network after flood events.
Adaptability and robustness
Due to the large cross sectional width
of the cloudburst boulevards at the site,
it is anticipated they could have a large
potential capacity to convey water, greater
than the estimate given. This means that
potential future increases in flow volumes
are likely to be able to be contained by this
approach. This can be quantified at later
stages of design.

44.
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Figure 45. Cloudburst boulevard
This conceptual diagram shows the potential
locations of stormwater conveyance in a
cloudburst boulevard at Fishermans Bend.
Figure 46. Cloudburst boulevard
This conceptual diagram shows the potential
locations of stormwater conveyance in a
cloudburst boulevard at Fishermans Bend.
Figure 44. Cloudburst boulevard
Example location showing integration of
liveability elements.
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CLOUDBURST DETENTION

Principle

Location

Adaptability and robustness

Cloudburst Detention areas are
basins designed to provide temporary
storage capacity to attenuate surface
flooding during rainfall events. Ponds,
embankments, artificial lakes, watercourses
or depressions are created in the urban
landscape to receive the peak discharge
of rivers or stormwater runoff to prevent
flooding elsewhere. Basins can be designed
to control runoff by storing surface drainage
and releasing it slowly once the risk of
flooding has passed.

Potential Cloudburst Detention locations are
shown in Figure 51. The sites shown have
significant variation in what they will look
like from the lakes in Westgate Park, to
temporary detention areas within parks and
plazas. Two examples are shown to give an
idea of the options available for Cloudburst
Detention, they are shown in Figure 49 and
Figure 52.

Cloudburst detention areas are simple,
robust structures. Due to the large potential
detention areas at Fishermans Bend due
to the extensive amount of green areas,
there is potential for additional areas to be
identified. This can be quantified at later
stages of design.

Connection to existing stormwater
network

There is some clean-up involved after
water has subsided in Cloudburst Detention
areas. This will occur infrequently, on
average once every 20 years, this has been
considered in the costings section.

A preliminary analysis has been undertaken
to examine the connection of Cloudburst
Detention areas to the existing drainage
network. The analysis involved determining
which of the Cloudburst Detention areas
were within 10 metres of the existing
drainage network. Four areas were found to
be outside of this criteria, this is shown in
Figure 51.

The potential storage in cloudburst
boulevards has been been estimated
as having a depth of 1.0 m. Using this
estimate, cloudburst detention across the
site have a capacity of 350,000 m3.

Cloudburst detention areas can be
integrated into park design in such a way
that the park can still function as a sporting
field or recreation area, this is shown
conceptually in Figure 50.

Potential Detention

This analysis is preliminary, however it
suggests that the majority of detention
areas in can be drained through the
existing pipe network after flood events.
Additional pipes may be required to link the
Cloudburst Detention Areas that are not
connected.
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Figure 49. Cloudburst Detention Reference
Example location showing how a Cloudburst
Detention Area can be integrated into the public
realm.
Figure 50. Cloudburst Detention
This conceptual diagram shows the potential
locations of cloudburst detention in green areas
at Fishermans Bend. The diagram also shows
sports fields can be flooded as part of the
Cloudburst Detention Areas.
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Figure 51. Cloudburst Detention areas
location
The detention areas are shown in relation to
the existing pipe network. The four Cloudburst
Detention areas that are not within 10 metres of
the existing pipe network have been highlighted
with a dashed pink boundary.

Figure 52. Cloudburst Detention Example
Example of a Cloudburst Detention area in dry
conditions, being used as a park area.
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LIVEABLE LEVEE

Principle
Levees are raised structures that provide
protection against fluvial and coastal
flooding. The proposed levee at Fishermans
Bend will protect the site from high water
levels in the Yarra River and Port Phillip Bay.
At Fishermans Bend, levees can have many
forms as they make a continuous flood
barrier and at the same time, integrate
with the urban landscape. These forms
may include flood walls, gates closure
structures, natural features, and other
associated structures.
Despite their apparent simplicity, levees
can be complex structures. The levee at
Fishermans bend will need to be carefully
designed in a way which responds to the
variable soils at the site.
Unlike engineered structures, levees can
vary in the standard and nature of their
construction and can deteriorate markedly
over time if they are not well maintained.
Furthermore, levees are generally long
linear structures that are part of an overall
system. Such systems should be considered
as chains that are only as strong as the
weakest link.
Evidence-based assessment, good design,
effective adaptation, good inspection and
routine maintenance are vital if levees
(particularly those representing the weakest
parts of levee systems) are to perform well

on the occasions when they are loaded in
storm or flood events. It should be noted
that levees may stand for much of their
lives without being loaded to their design
capacity. This can create a false sense of
security in the level of protection they will
provide.
Location
The proposed levee alignment is shown in
Figure 55. The alignment has been chosen
to minimise disruption to the site and
provide a continuous barrier to flooding.
The levee alignment has not included the
Port of Melbourne area to the north of the
site boundary. Ideally, this area would be a
part of the site, however Port of Melbourne
have just renewed their lease for 50 years
which prevents its use.
The alignment of the levee in the south has
been chosen to maximise the protection
area and is located along the Port Phillip
Bay foreshore. This placement of the levee
in this area will need to be refined.
Levees can be large structures, but they
can be “hidden” in the urban landscape
through integration with green areas, roads
and rail lines. An example of a levee being
“hidden” in the urban landscape is shown in
Figure 55.
Two parallel levees have been suggested
for the River Esplanade area to the north

of the Fishermans Bend Site. This allows
the compartmentalization of flood areas,
allowing a lower, less intrusive levee to
protect the River Esplanade area and a
higher levee to protect the Site.

Although this analysis is preliminary, it
suggests that the majority of the levee
alignment adjacent to the Port of Melbourne
area can be drained through the existing
pipe network.

The concept of compartmentalization can
be used in other areas at Fishermans Bend.
This will need to be undertaken with a
full risk and breach analysis of the site to
determine the most suitable locations for
these compartmentalised areas.

Adaptability and robustness

The height of the levee has been proposed
by The Fishermans Bend Plan to be
3.0 m across the site. This differs from
“Fishermans Bend Baseline Drainage
Options (GHD March 2017)” which has
modelled a levee height of not less than 2.4
mAHD. As part of the aim of this project
is to remove the requirement for floor
levels being set at 3.0 mAHD at the Site,
The Fishermans Bend Plan is suggesting
that the 3.0 mAHD level should also be
adopted for the levee. This level will require
checking during preliminary and detailed
design.
Connection to existing stormwater
network
A preliminary analysis has been undertaken
to examine how water will be able to flow
from the Fishermans Bend side of the levee
into the Yarra, this is shown in Figure 54.

Levees can be designed to adapt to changes
in the hydrodynamic conditions (sea level
rise, increasing storm impact, etc.). In
general, adaptation requires raising the
height of the structure. In situations with
buildings or other values adjacent to a
levee, adaptation can be complex.
In order to provide a sufficiently high
coastal protection level at the longer term,
levee design should account for future
climate scenarios.
Once the levee has been built, however, it
is robust to storm surges and is a sturdy
flood protection solution.
Potential Detention
Levees do not act as detention areas.
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Figure 53. Levee conceptual cross section
This conceptual diagram shows the potential
to integrate the levee into the landscape at
`Fishermans Bend.
Figure 55. Levee Locations
Location of the levees in Fishermans Bend shown
in relation to associated drainage infrastructure.
Figure 54. Levee example
Levee protection integrated into building design
at the Melbourne Convention Centre.
Source: Ramboll
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DETENTION VOLUMES

Up to 1 in 20 year AEP
This section deals with flooding that falls directly
on site at Fishermans Bend (pluvial flooding),
and its management.
It is assumed that as pluvial flooding occurs,
fluvial flooding is also occurring. This means
that the high water level in the Yarra and the

Upstream
Rain water tanks

Blue lane ways

Green Streets

Cloudburst
Detention

Cloudburst
Boulevard
Yarra River
Figure 57. Proposed elements to be used for
the 1 in 20 year and less AEP events.

difference in hydraulic head (the difference in
water level), makes it difficult to drain water
from the Fishermans Bend site.
To manage this stormwater, detention areas are
proposed that can store this water for a period of
time. When the level of water in the Yarra River
has fallen this will allow discharge of the detained
water by gravity.
Detention areas are recommended to be
preferentially used for floods less than the 1 in
20 year AEP. In order of preference, they are:
•
•
•
•
•

Rainwater Tanks
Blue Laneways
Green Streets
Cloudburst Boulevards
Cloudburst Detention

The proof of concept uses an estimate of
required detention for the site based on previous
flood modelling and determined whether there
was sufficient detention available to meet these
requirements.
The results of the proof of concept have been
split according to precinct and are shown in
Figure 57. This figure shows that according to the
parameters chosen, there is sufficient detention
available, with the exception of the Employment
precinct. As this estimate is based on conceptual
road corridors, and it is expected that the
amount of roads will increase significantly, it
is likely that this requirement will be met. If

the road areas do not increase, there is an
opportunity to direct water to the Cloudburst
Detention areas, particularly in Westgate Park.

Upstream
Rain water tanks

Blue lane ways

These detention areas can work in an
interconnected way, overflow from rainwater
tanks can pass to blue laneways, which can in
turn pass to green streets. This progression is
shown diagrammatically in Figure 57.

Green Streets

Cloudburst
Detention

Cloudburst Boulevards and Cloudburst Detention
areas are recommended as secondary options for
flood management for
Flood modelling is outside of the scope of this
project and this is the most accurate method of
assessing whether there is sufficient detention
area to meet flood requirements. In the absence
of flood modelling, a proof of concept has been
undertaken for the site.

Cloudburst
Boulevard
Yarra River
Figure 58. Proof of concept for detention areas up to the 1 in 20 year AEP.
Detention required shown with a pink triangle.
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Between 1 in 20 & 1 in 100 year AEP
For floods with an annual exceedence
greater than 1 in 20 year AEP, additional
flood detention storage is required. I most
precincts, this detention area is located in
Cloudburst Detention areas.

Upstream
Rain water tanks

Blue lane ways

As with floods with an AEP less than 1 in 20
years, there will be a movement of water in
the site from private lots to the Yarra, this
is shown in Figure 59.
The estimated detention volumes have
been compared to the requirements for
each of the areas as shown in Figure 60.
This figure shows that according to the
parameters chosen, there is sufficient
detention available for all areas.

Detention Parameters
The detention parameters for each element
found in the Cloudburst Toolbox are
averages that show the potential area of
detention within these areas.
Rainwater tanks
0.5 m3 of detention for every 10 m2 of building
roof and any podium hardstand.
Blue laneways
For each laneway, 2 metres width of 0.3 m depth
has been allowed.

For each green street, 8 metres width with a
corresponding depth of 0.4 m has been allowed.
Please note that calculations have been
performed by removing cross overs at
intersections. Calculations are averages
only.
Cloudburst boulevards
For each boulevard, a 10 metre width has
been allowed for with a depth of 0.4 m.

Green streets

Green Streets

Cloudburst
Detention

Cloudburst
Boulevard
Yarra River

Figure 59. Proposed elements to be used
for the 1 in 20 year to the 1 in 100 year AEP
events.

Figure 60. Proof of concept for detention areas between 1 in 20 and 1 in 100
year AEP. Detention required shown with a pink triangle.

Cloudburst detention
For each detention area, a storage depth
of 1.0 m has been estimated. This is
a conservative estimate, there is an
opportunity to increase the detention in
these areas if required.
These calculations show that at a concept
level, there is sufficient storage to detain
water during all floods up to the 1 in 100
year AEP. This concept will need to be
refined through the proceeding phases of
design.
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COSTS

Construction
Costings have been undertaken to a
concept level and have only included the
areas that relate to flood management. It
does not include the whole road corridor
or the entire cost of park areas. Costings
represent the difference between new
construction of roads and park areas with
and without the Cloudburst Masterplan.
The total cost of construction for all
elements listed has been estimated at
$97,700,000. This excludes the cost of the
levee. A breakdown of the cost estimate is
shown in Table 1 and Table 2.
Construction costs have been estimated for
each of the flood management elements.
This project is still at a masterplanning
stage, with many of the road widths,
placement of green areas and other details
not yet determined. Therefore, the costings
have been done on a unit basis to a
conceptual level.
The following assumptions have been used.
Blue laneways
• A unit cost of $200/m2 of detention area
has been used.
• No costing has been undertaken for
remediation of contaminated soil as no
information is available for contamination
in the road corridor.
• Includes planning and design.

Green streets
• The costing used was $350/m2.
• It is assumed that the green street
elements will be placed in the green
areas of the road corridor.
• Unit costings have been obtained from
Melbourne Water as a part of their Water
Sensitive Urban Design Lifecycle Costing
Data. This guideline does not give advice
on the difference between greenfield
and brownfield developments, however
it is considered the most accurate cost
estimate for this type of project.
• Detention areas have been costed as for
Bioretention areas, it is assumed that
each detention area is between 100m2
and 500 m2.
• No costing has been undertaken for
remediation of contaminated soil as no
information is available for contamination
in the road corridor.
• Includes planning and design.
Cloudburst Boulevards
• The costing used was $350/m2.
• It is assumed that the green street
elements will be placed in the green
areas of the road corridor.
• Unit costings have been obtained from
Melbourne Water as a part of their Water
Sensitive Urban Design Lifecycle Costing
Data.
• Detention areas have been costed as for
Bioretention areas, it is assumed that

each detention area is between 100 m2
and 500 m2.
• No costing has been undertaken for
remediation of contaminated soil as no
information is available for contamination
in the road corridor.
• Includes planning and design.
Cloudburst Detention
• The costing used was $250/m2 for
hardscape areas and $100/m2 for
greenscape areas.
• Cloudburst detention areas have not
had soil remediation costed as a part
of this study. It is assumed that soil
remediation will take place as a part of
other works (parks, etc.) and therefore
costs should be not solely attributed to
flood management.
• On greenscape areas, the cost of
detention has been determined as similar
to the cost of establishing wetland areas
with an area between 500 m2 and 10000
m2 (Melbourne Water, Water Sensitive
Urban Design Lifecycle Costing Data).
• On hardscape areas, the cost of
detention has been determined as similar
to the cost of establishing bioretention
areas with an area greater than 500 m2
(Melbourne Water, Water Sensitive Urban
Design Lifecycle Costing Data).
• Includes planning and design.

Table 1. Areas for blue laneways, green streets and cloudburst boulevards.
Precinct
Lorimer
Precinct
Montague
Sandridge
Lorimer
Wirraway
Montague
Employment
Sandridge
TOTAL
Wirraway

Blue Laneways
(m2)
Blue Laneways
346
(m2)2,212
414
346
1,578
2,212
414
4,549
1,578

Green Streets
(m2)
Green Streets
7,211
(m2) 6,803
23,020
7,211
17,678
6,803
11,319
23,020
66,030
17,678

Cloudburst Boulevards
(m2)
Cloudburst Boulevards
1,082
(m2)
2,148
14,867
1,082
2,573
2,148
24,482
14,867
45,152
2,573

Employment
11,319
24,482
TOTAL
4,549
66,030
45,152
Precinct
Blue Laneways Green Streets
Cloudburst Boulevards
Lorimer1. Construction
$ costs100,000
$ laneways,
2,500,000green
$
400,000
Table
for blue
streets and
cloudburst
Montague
$
400,000 Green
$
2,400,000 Cloudburst
$
800,000
Precinct
Blue
Laneways
Streets
Boulevards
Sandridge
$
100,000 $
$
8,100,000
5,200,000
Lorimer
$
100,000
2,500,000 $
$
400,000
Wirraway
$
300,000 $
$
6,200,000 $
$
900,000
Montague
$
400,000
2,400,000
800,000
Employment
$
$
4,000,000 $
$
8,600,000
Sandridge
$
100,000
$
8,100,000
5,200,000
Subtotal $
$
900,000 $
$
23,200,000
$
15,900,000
Wirraway
300,000
6,200,000 $
900,000
Contingency (20%) $
$
200,000
$
4,600,000 $
$
3,200,000
Employment
$
4,000,000
8,600,000
TOTAL
$
1,100,000
$
27,800,000
$
19,100,000
Subtotal $
900,000 $
23,200,000 $
15,900,000
Contingency (20%) $
200,000 $
4,600,000 $
3,200,000
TOTAL
$
1,100,000 $
27,800,000 $
19,100,000
Precinct
Blue Laneways Green Streets
Cloudburst Boulevards
Lorimer
$
300 $
36,000 $
5,000
Montague
$
2,200 Green
$
34,000 Cloudburst
$
11,000
Precinct
Blue
Laneways
Streets
Boulevards
Table
2.
Construction
costs
for
cloudburst
detention
areas
Sandridge
$
400
115,000
74,000
Lorimer
$
300 $
$
36,000 $
$
5,000
Construction
Wirraway
$
1,600
88,000
13,000
Montague
$
2,200 $
$
34,000 $
$
11,000
Area$
Greenscape
Employment
$
57,000
$
122,000
Sandridge
$
400 2 $
115,000 $
74,000
Hardscape
Greenscape
Name
%
Subtotal $
5,000
330,000
225,000
(m )$
Wirraway
$
1,600
$
88,000 $
$
13,000
33 Prohasky
St
17171
100% $$
$
1,720,000
$
Contingency
(20%)
$
1,000
$
66,000
45,000
Employment
$
$
57,000 $
122,000
552 Lorimer St
22285
100% $$
$ 270,000
2,230,000 $
TOTAL
$
6,000
$
396,000
Subtotal $
5,000 $
330,000 $
225,000
Cnr Bertie & Woodruff St
Contingency
(20%)
Cnr Ferrars
& Douglas
St $
TOTAL
Cnr Plummer & Bridge St $
Cnr Plummer & Salmon St
Cnr Rogers Ingles St
Hartley St
J Murphy Reserve East
J Murphy Reserve North
J Murphy Reserve West
Munro St
Point Park Crescent
Under CityLink Middle
Under CityLink North
Under CityLink South
Westgate Freeway Detention
Westgate Park East
Westgate Park North
Westgate Park South
Cnr Ingles St and Williamstown Rd
Cnr Ingles and Woodruff St
Gittus St
Rocklea Dr

Name
33 Prohasky St
552 Lorimer St
Cnr Bertie & Woodruff St
Cnr Ferrars & Douglas St

25308
1,000 8677
$
6,00010348
$
6039
6190
6182
11155
21260
4443
10723
8493
2994
5927
2988
22929
32029
67913
35461
3015
1251
3280
1958

100%
66,000
100%
396,000
80%
0%
100%
100%
100%
80%
100%
100%
100%
80%
90%
50%
0%
100%
100%
100%
80%
80%
80%
80%

Area
GreenSpace
(m2)
17227
100%
22359
100%
31600
100%
8706
100%

$
$$
$$ 517,000
$ 1,510,000
$
$
$
$ 1,063,000
$
$
$
$
150,000
$
148,000
$
374,000
$ 5,732,000
$
$
$
$
151,000
$
63,000
164,000
$
$
98,000

$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$

2,530,000
45,000
870,000
270,000
830,000
620,000
620,000
1,120,000
1,700,000
440,000
1,070,000
850,000
240,000
530,000
150,000
3,200,000
6,790,000
3,550,000
240,000
100,000
260,000
160,000
Subtotal
Contingency (20%)
TOTAL

$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$

boulevards.

Total
1,720,000
2,230,000
2,530,000
870,000
1,350,000
1,510,000
620,000
620,000
1,120,000
2,760,000
440,000
1,070,000
850,000
390,000
680,000
520,000
5,730,000
3,200,000
6,790,000
3,550,000
390,000
160,000
420,000
260,000
39,780,000
9,900,000
49,680,000

Maintenance (yr)
Hardscape
$
$
$
$

-

Greenscape
$
$
$
$

34,000
45,000
63,000
17,000

Total
$
$
$
$

34,000
45,000
63,000
17,000
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Precinct

Blue Laneways
(m2)

Lorimer
Montague
Sandridge
Wirraway
Name
Employment
33 Prohasky St
TOTAL

Maintenance

Cloudburst Boulevards

The total cost of maintenance for all
elements listed has been estimated at
$1,700,000/year. This excludes the cost of
the levee. A breakdown of the cost estimate
is shown in Table 3 and Table 4.

• The costing used was $5/m2/year.
• Unit costings have been obtained from
Melbourne Water as a part of their Water
Sensitive Urban Design Lifecycle Costing
Data.
• Establishment costs have been excluded.
These are typically 2-5 times the
maintenance costs.

Operating costs have been estimated for
each of the flood management elements.
This project is still at a masterplanning
stage, with many of the road widths,
placement of green areas and other details
not yet determined. Therefore, the costings
have been done on a unit basis to a
conceptual level.
The following assumptions have been used.
Blue laneways
• A nominal unit cost of $1/m2/year of
detention area has been used. This
allows cleaning and maintenance.
Green streets
• The costing used was $5/m2/year.
• Unit costings have been obtained from
Melbourne Water as a part of their Water
Sensitive Urban Design Lifecycle Costing
Data.
• Establishment costs have been excluded.
These are typically 2-5 times the
maintenance costs.

Cloudburst detention
• The costing used was $5/m2.
• Unit costings have been obtained from
Melbourne Water as a part of their Water
Sensitive Urban Design Lifecycle Costing
Data.
• Establishment costs have been excluded.
These are typically 2-5 times the
maintenance costs.

Green Streets
(m2)

Cloudburst Boulevards
(m2)

346
7,211
2,212
6,803
414
23,020
Area
Greenscape
1,578
17,678
Hardscape
%
- (m2)
11,319
100% $
4,549 17171
66,030

1,082
2,148
Construction
14,867
2,573
Greenscape
24,482
$
1,720,000 $
45,152

Total

1,720,000
552 Lorimer St
22285
100% $
$
2,230,000 $
2,230,000
Cnr Bertie & Woodruff St
25308
100% $
$
2,530,000 $
2,530,000
Cnr
Ferrars
&
Douglas
St
8677
100%
$
$
870,000
$
870,000
Precinct
Blue Laneways Green Streets
Cloudburst Boulevards
Cnr
Plummer
&
Bridge
St
10348
80%
$
517,000
$
830,000
$
1,350,000
Lorimer
$
100,000 $
2,500,000 $
400,000
Cnr Plummer & Salmon St
0% $ 1,510,000 $
$
1,510,000
Montague
$
400,000 6039
$
2,400,000
$
800,000
Cnr Rogers Ingles St
6190
100% $
$
620,000 $
620,000
Sandridge
$
100,000 $
8,100,000 $
5,200,000
Hartley St
6182
100% $
$
620,000 $
620,000
Wirraway
$
300,000 $
6,200,000 $
900,000
J Murphy Reserve East
11155
100% $
$
1,120,000 $
1,120,000
Employment
$
- 21260
$
4,000,000
J Murphy Reserve North
80% $$ 1,063,000 $ 8,600,000
1,700,000 $
2,760,000
Subtotal
$
900,000 4443
$
23,200,000
J Murphy Reserve
West
100% $$
$15,900,000
440,000 $
440,000
Contingency
(20%) $
200,00010723
$
4,600,000
Munro
St
100% $$
$ 3,200,000
1,070,000 $
1,070,000
TOTAL
$
1,100,000 8493
$
27,800,000
19,100,000
Point Park Crescent
100% $$
$
850,000 $
850,000
Under CityLink Middle
2994
80% $
150,000 $
240,000 $
390,000
Table
3.
Maintenance
costs
for
blue
laneways,
green
streets
and
cloudburst
boulevards.
Under CityLink North
5927
90% $
148,000 $
530,000 $
680,000
Under
CityLink
South
2988
50%
$
374,000
$
150,000
$
520,000
Precinct
Blue Laneways Green Streets
Cloudburst Boulevards
Westgate Freeway Detention
0% $$ 5,732,000 $
$
5,730,000
Lorimer
$
30022929
$
36,000
5,000
Westgate Park East
100% $$
$
3,200,000
$
3,200,000
Montague
$
2,20032029
$
34,000
11,000
Westgate Park North
100% $$
$
6,790,000
$
6,790,000
Sandridge
$
40067913
$
115,000
74,000
Westgate Park South
100% $$
$
3,550,000
$
3,550,000
Wirraway
$
1,60035461
$
88,000
13,000
Cnr Ingles St and Williamstown
Rd
3015
80% $$
151,000 $
240,000 $
390,000
Employment
$
$
57,000
122,000
Cnr Ingles and Woodruff
80% $$
63,000 $
100,000 $
160,000
SubtotalSt$
5,000 1251
$
330,000
225,000
Gittus St
3280
80% $
164,000 $
260,000 $
420,000
Contingency (20%) $
1,000 $
66,000 $
45,000
Rocklea Dr
1958
80% $
98,000 $
160,000 $
260,000
TOTAL
$
6,000 $
396,000 $
270,000
Subtotal $
39,780,000
Contingency (20%) $
9,900,000
TOTAL $
49,680,000

Table 4. Maintenance costs for cloudburst detention areas.
Name
33 Prohasky St
552 Lorimer St
Cnr Bertie & Woodruff St
Cnr Ferrars & Douglas St
Cnr Plummer & Bridge St
Cnr Plummer & Salmon St
Cnr Rogers Ingles St
Hartley St
J Murphy Reserve East
J Murphy Reserve North
J Murphy Reserve West
Munro St
Point Park Crescent
Under CityLink Middle
Under CityLink North
Under CityLink South
Westgate Freeway Detention
Westgate Park East
Westgate Park North
Westgate Park South
Cnr Ingles St and Williamstown Rd
Cnr Ingles and Woodruff St
Gittus St
Rocklea Dr

Area
GreenSpace
(m2)
17227
100%
22359
100%
31600
100%
8706
100%
10382
80%
6950
0%
6211
100%
6202
100%
12667
100%
23355
80%
18265
100%
10759
100%
6510
100%
3004
80%
5947
90%
2999
50%
21410
0%
32134
100%
68137
100%
32940
100%
3015
80%
1251
80%
3280
80%
1958

Maintenance (yr)
Hardscape

Greenscape

$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$

10,400
34,700
23,400
3,000
3,000
7,500
107,000
3,000
1,300
3,300

$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$

80% $

2,000

$

34,000
45,000
63,000
17,000
17,000
12,000
12,000
25,000
37,000
37,000
22,000
13,000
5,000
11,000
3,000
64,000
136,000
66,000
5,000
2,000
5,000

3,000
Subtotal
Contingency (20%)
TOTAL

Total
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$

34,000
45,000
63,000
17,000
27,000
35,000
12,000
12,000
25,000
60,000
37,000
22,000
13,000
8,000
14,000
11,000
107,000
64,000
136,000
66,000
8,000
3,000
8,000

$
$
$
$

5,000
832,000
208,000
1,040,000
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FOCUS AREAS

During the stakeholder engagement
meeting on the third of November, 2017,
six areas were identified as illustrative
examples for the cloudburst plan. The areas
were chosen to represent different parts of
the site and different typologies.
1. Liveable levee near Westgate Punt
Ferry Service
There is a small area on the site where the
Yarra meets the site boundary. In areas
such as this there is potential to have a
levee system that is integrated into the
river bank and to also incorporate a bike or
pedestrian path.
2. Cloudburst Boulevard and Liveable
Levee, Lorimer St between Todd Rd and
Salmon St
The majority of the Yarra edge at the north
of the site is outside the project boundary.
Therefore a levee is proposed that runs
parallel to Lorimer Street.
3. Cloudburst Detention area, corner
Ingles St and Rogers St
This area has flood detention integrated
into the public realm.
4. Cloudburst Boulevard, Buckhurst St
Cloudburst Boulevards are proposed
strategically at Fishermans Bend. Buckhurst
Street is one example of this type Blue
Green Infrastructure. There is a gas main
located in Buckhurst Street, this will need
to be considered during detailed design. It

may be necessary to move this Cloudburst
Street north to Gladstone Street.
5. Cloudburst Detention area, water
plaza corner Plummer and Bridge St
There is an opportunity to have plazas that
store flood water, there is an opportunity to
celebrate this water in these areas.
6. Cloudburst Boulevard, Plumer St
This focus area shows a variation of the
Cloudburst Boulevard.

FISHERMANS BEND FINAL REPORT

Figure 61. Focus area locations
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FOCUS AREA 1
Liveable levee near Westgate Punt Ferry Service
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Reclaimed wetland to reduce embankment
erosion and increase biodiversity. Can also be
designed as a stormwater filter before discharging
to the river.
Mangrove

Ferry service
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Ferry crossing enhanced to encourage alternative
methods of transports other than car - especially
biking. Facilities added such as bike parking,
bike pumps and direct connections to popular
commuter routes.

Sh

43

Land in this area is currently owned by Parks
Victoria (Westgate Park) and Port of Melbourne
Corporation for the Pier 35 facility.
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Figure 62. Plan section of Focus Area 1
Integration of levee into the public realm

N
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Improving of boardwalk and dock, in order to
both improve the ferry crossing connection and
to get people closer to the water.

Elevated super cycleway along the storm surge
protection levee, to encourage commuting by
bike and provide views over the Yarra River.

Re-established river edge as an improved public
park. The coming together of the new promenade,
commercial facilities, super cycleway and the
ferry crossing will result in an improved social
and recreation area.

Figure 63. Isometric view of Focus Area 1
Liveability elements of levee system shown
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FOCUS AREA 1
Liveable levee near Westgate Punt Ferry Service

To manage stormwater at Fishermans Bend, the
levee, detention, and conveyance areas will need
to act together to manage water across the site.
This is shown conceptually and will need to be
refined at later stages of design.

Raised bike path
Raised bike path

Mangroves
Mangroves

Figure 64. Cross section of levee in Focus
Area 1
Levee can be integrated in a way that seamlessly
blends with the surrounding environment.

Raised bike path
Ferry service
Ferry service

Figure 65. Cross section of levee in Focus
Area 1
Levee can also have commercial shop fronts
included.

Raised bike path

Mangroves

Hardscape with shops
Hardscape with shops

Mangroves

Creating
opportunities
through
innovative
levee design. With careful design, the large
levee structure can allow for the inclusion of
commercial infrastructure such as cafes. Rather
than blocking the view out to the water, this
inclusive design creates a new secluded meeting
point for people.

Figure 66. Levee reference image
Demonstration of commercial areas integrated
into the levee.
Source: Rotterdam Climate Change Strategy
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FOCUS AREA 2

Cloudburst Boulevard and Liveable Levee, Lorimer St between Todd Rd and Salmon St

In order for the levee to function correctly it
needs to have a continuous elevation along its
length. This presents an opportunity to create an
active transport and recreation route.

The iconic Melbourne Boulevard is continued
in Lorimer Street with a lowered, green strip.
Blue Green Infrastructure is used detain, delay
and filter stormwater before slowly discharging
to the Yarra River through pipes. A preliminary
assessment has found there is an extensive pipe
network available to be utilized, however the
exact location and type of pipe will need to be
refined at later stages of design.
Figure 67. Isometric view of Focus Area 2
Levee and bike route
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4,5 m

The layout for the road is flexible for future
expansion if required. Today it is used by
large vehicles but not often. The proposal is to
establish more space for green infrastructure and
bikes with a lowered detention area between the
pavement on the building side and the traffic.

An active transport and recreation route between
will help to connect the Site to surrounding areas.

CYCLEWAY/PROMENADE

Lorimer St

BRIDGE

14 m

ROAD/GREEN INFRASTRUCTURE

BRIDGE

ROAD

ROAD

Figure 68. Plan view of Focus Area 2
Drainage flow paths shown

BRIDGE

LOWERED GREEN DETENTION AREA

BRIDGE

11 m

ROAD

As stormwater floods the area and works its way
out towards the river, the levee will obstruct the
discharge. Therefore it is important that this
cloudburst boulevard runs along the levee with
a large detention volume. From here water will
be piped gravitationally to the river and in the
most extreme events pumped out of the site. The
detention area is proposed to be dry during non
rain periods.

N
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FOCUS AREA 2

Cloudburst Boulevard and Liveable Levee, Lorimer St between Todd Rd and Salmon St

All stormwater from roofs should first go into the
blue-green infrastructure. This not only provides
a more flexible and easier to maintain stormwater
management system but also enables the
presence of water around the new city area.

LOWERED GREEN
AREA FOR
DETENTION

ROAD

ELEVATED
CYCLEWAY

VEHICULAR RAMP
ACCESS TO DOCK

DOCK AREA
(MELBOURNE PORTS)

YARRA RIVER

Existing pipe to Yarra River

At this location along the levee, the existing
height level is around 2m and the desired height
for storm surge protection is 3m. By creating a
cross slope along the road of 1/50 (2%) over the
35m width, an elevation of 70cm can be created.
With the addition of the elevated cycleway the
desired 3m protection is achieved in an almost
unnoticeable way.

Figure 69. Cross section Focus Area 2
This section shows the linkage between the port
area and the Fishermans Bend site.
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Figure 70. Bike access concept
The raised cycleway can be accessed by areas
such such as the concept shown.

Figure 71. Dock access concept
By creating ramps, the levee can maintain is its
integrity. The alternative would be to use flood
gates which is expensive.
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FOCUS AREA 3
Cloudburst Detention area, corner Ingles St and Rogers St

Once the sloping park has reached existing
terrain, the slope continues into a lowered
detention area. This brings water into the
city area which adds many values including
biodiversity. Additionally, it provides detention
volume during extreme rain events.

Figure 72. Isometric view of Focus Area 3
Integration of flood detention in public realm.

