











Dandenong Creek, Dandenong North,
February 2005

In some catchments, it may be necessary to undertake
works to accommodate additional runoff to acceptable
levels.

In a very limited number of cases, there are parts of
catchments where works are not possible, practical or
affordable.

In these areas, where infrastructure cannot be upgraded,
a more flexible range of activities may be appropriate,
such as:

education and awareness programs
flood warning systems

+ revision of planning policies and controls (to limit
the capacity for additional development or to control
impervious surface area)

+ water sensitive urban design
stormwater capture and reuse.

Improved co-ordination between agencies responsible for
statutory and strategic planning and policy development,
and assessment of infrastructure capacity, will be required
to ensure a closer match between land use intentions in
the infill areas and infrastructure delivery.

Melbourne Water is preparing strategies for individual
urban catchments where significant redevelopment is
occurring. These strategies identify the potential impact of
redevelopment on runoff levels.

Where levels of drainage service may be affected, the
strategy will identify the additional infrastructure, the costs
associated with these works, and appropriate charges to
be levied on developers to fund those works.

While this approach ensures developers fund works to
maintain existing levels of drainage service, it does not
seek to resolve existing problems.

However, the introduction of these strategies may provide
opportunities to undertake flood mitigation works at the
same time.

Challenges

It is difficult to plan and fund infrastructure to cater for the
impacts of dispersed infill development as the exact timing
and location of such development is not always known.

There are some areas where it is not possible, practical or
affordable to undertake works to accommodate additional
runoff and a variety of flood management measures will be
required to manage flood risk.

Action

21 Melbourne Water will work with the Department of
Planning and Community Development and local
government to understand the likely impact of urban
development on runoff volumes and flood risk in
existing urban areas.

2.2 Melbourne Water will develop flood risk management
measures in consultation with Department of Planning
and Community Development, Department of
Sustainability and Environment and local government.
Solutions may include upgrading infrastructure
planning and building controls to limit imperviousness,
and onsite measures such as water sensitive urban
design and stormwater capture and reuse.

31



Climate change

The Intergovernmental Panel on Climate Change's Fourth
Assessment Report 2007 concluded that warming of the
earth’s climate is unequivocal.

The management of the impacts of climate change
resulting from global warming is a worldwide challenge.

However predicting the potential rate and extent of
climate change in Australia and the Port Phillip and
Westernport Region in particular, is a challenge as our
climate is highly variable and there are limited historical
climatic records to compare with the present.

Based on the available climate change predictions,

the interpreted trend for Melbourne is for increasing
temperature, reduced annual rainfall and more extreme
events.’

Melbourne Water funded the CSIRO to study the impacts
of climate change on water supply, sewerage and drainage
functions. The study showed that while the amount of
overall rainfall received each year is predicted to decrease,
the rainfall may occur in more intense storm events rather
than our normal winter and spring rains.

This change in rainfall patterns is more likely to result in
an increase in overland flows rather than riverine flooding
because the short, sharp nature of these intense storms
results in sudden large volumes of runoff water.

Side entry pits struggle to cope with these volumes of water,
and overland flows result.

3 Melbourne Water Climate Change Study Implications of Potential Climate
Change for Melbourne’s Water Resources (2005), CSIRO
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In areas where side entry pits can cope with the volume of
water, the pipes fill quickly, again leading to overland flows.

CSIRO has suggested a preliminary estimate of a 5%
increase in rainfall intensity per degree of climate
warming.

A Melbourne Water sensitivity analysis of increasing
rainfall intensity by 5% per degree of temperature
increase, suggests a similar increase in runoff volumes of
4% by 2020 to 25% by 2100.

Under these circumstances, what we currently consider
to be a 1% AEP event will occur more frequently as shown
opposite in Figure 7.

This could also mean more frequent flooding above existing
floor levels.

These more frequent events are also likely to stretch the
tolerance of the affected community and affect in-stream
values of urban waterways.

More frequent and larger flows have the potential to erode
waterways and reduce the ability of flora and fauna living
within the waterways to endure the habitat disturbance
associated with such floods.

Another predicted impact of global warming is a rise
in sea levels resulting from a number of factors such
as thermal expansion of the sea mass and melting ice
shelves.

While the Port Phillip and Westernport region does not
experience significant coastal tidal flooding and storm
surge, there is a possibility that a change in sea level may
increase these risks.
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Figure 7. The storm that occurs on average once every 100 years
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in 2000 is likely to occur once every 50 years by 2100

Challenges

Knowledge regarding climate change is constantly
changing. Ongoing strategic research and understanding
the impacts of climate change on drainage systems is a
State and national issue that affects flood management
agencies at all levels.

The implications of changed weather patterns on the
intensity and duration of storms in the region are not well
understood.

We need to continue working with other key stakeholders
such as the Bureau of Meteorology, CSIRO, Department

of Sustainability and Environment, State Flood Policy
Committee, and the Westernport Greenhouse Alliance to
develop greater understanding of the likely timing and
impacts of climate change, and the areas that will be most
sensitive to the impacts of climate change.

We need to undertake sensitivity analysis of the impacts
of different rainfall intensities on various sized catchments
to determine which areas will be most sensitive to the
possible impacts of climate change.

Understanding these effects will assist in the development
of appropriate adaptation strategies.

Action

2.3 Melbourne Water will continue to support research
programs to better understand the impacts of climate
change on flood and drainage management.

2.4 Melbourne Water will develop adaptable flood
management programs to deal with changing rainfall
patterns, rising sea levels, and storm surge. These
programs will be developed in consultation with the
Commonwealth Scientific and Industrial Research
Organisation, (CSIRO) and the Bureau of Meteorology.




There are currently more than 100,000 known properties in
the region at risk of flooding in up to a one in one hundred year
storm event. More than 40,000 of these contain buildings or
dwellings at risk of flooding above floor level.

Objective 3: An agreed approach
to managing existing regional flood
problems

Overland flows, or flash flooding, are by far the most
common cause of this type of flooding. Most people living
in those areas are unaware of the flood risk.

In most cases, flash flood events occur with little warning,
last only an hour or less, are relatively shallow, slow moving
and pose little risk of drowning.

However, there are some areas where the combination of
the water depth and velocity pose threats to human safety.

A number of measures are used by agencies to manage
existing flood risks in the region.

However, it is clear that there is significant existing
exposure to flood risks in the region and not all of these
risks can be managed in the same way.

In many cases, reducing risk using structural measures is
too costly, not physically practicable or necessary. In other
cases, risks may be still unacceptable even with actions

to provide warnings, emergency response and recovery
arrangements.
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Current efforts by Melbourne Water and councils to reduce
the consequences of flooding in known flood affected
areas are effective at the local level, but they are having
little impact on the overall problem due to the large
number of properties at risk of flooding.

Even if it was physically feasible to construct all the
required works, it would cost billions of dollars (based
on the cost of current mitigation projects), to protect all
properties in the region from a one in one hundred year
flood.

Mitigation works are currently funded through council
or Melbourne Water drainage rates and the magnitude
of works required may therefore exceed the capacity or
willingness of the community to pay.

In addition, at the current rate of construction, the
timeframe needed to build such works would extend
beyond the design life of the properties they are intended
to protect.

Probability

»

Increasing

Climate change, urban consolidation

Infrastructure improvements, design standards
Planning & building controls, on-site measures

- Consequence
New floodplain development

Planning controls, flood warnings, community
education & awareness, integrated flood
management planning, flood management plans

Figure 8. Intolerable flood risk



Underground carpark,
Hawthorn, December 2003

Intolerable risks

Although we cannot remove all flood risk there are some
flood risks that we may decide are intolerable.

That is, a reasonable person would agree that almost
regardless of cost, the consequence of the flood should be
virtually eliminated or significantly reduced.

If that cannot be achieved by engineering works then
radical measures to reduce the conseguences might be
required such as acquiring properties.

Factors which may make flood risks intolerable include:
+ significant threat to life health or safety

+ potential impacts to large numbers of people

» significant environmental impacts

+ significant disruption to economic activity or public
infrastructure.

While many flood risks may not be regarded as ‘intolerable’,
they may still be unacceptable to the community under
certain circumstances.

For example, the long-term computed probability of
flooding in a certain area may not be high but floods may
still occur several times over a short duration.

Statistically the flood risk may not be intolerable, but the
combined impacts of multiple floods within a short time
frame may make this situation unacceptable.

Another example of unacceptable flooding may be where
even though the consequences of flooding are minor, a
mitigation solution would be relatively inexpensive and easy
to implement, such as regrading or the construction of a
low levee.

Other factors that can influence the acceptability of risk
include.

+ whether flooding is seen as natural (riverine) or human
generated (development related)

» perception that risks are being managed through
planning, preparedness, response (including warning)
and recovery activities

» awareness of flood risks so that exposure to risks is
partly based on conscious individual decisions

» cost of measures to reduce flooding relative to damage
and impact on drainage rates.
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Under current arrangements flood mitigation projects tend
to be prioritised on the basis of the cost effectiveness of
protection from above floor flooding.

However, there is currently little formal understanding
of what constitutes a socially acceptable level of risk
or explicit use of this understanding in decision making
particularly in relation to flood mitigation capital
expenditure.

Further work will be undertaken to identify and understand
both flood extents and flood damage, both tangible
(building and contents damage) and intangible (trauma,
disruption, stress, anxiety).

This work will improve assessment of flood risks required
to undertake a benefit cost analysis of expenditure on
flood mitigation projects.

Challenges

Determining an acceptable balance between structural
works and non-structural measures, and levels of
protection within an agreed risk management framework
that maximises community wellbeing and sustainability
is a key challenge for flood management agencies in the
region.

In order to develop this framework we need to undertake
research, consult and agree with stakeholders around what
is intolerable flood risk so that we can determine a safe
and acceptable level of flood protection for both general
and particular situations.

We need to develop a consistent and transparent decision-
making framework and a program to prioritise works to
eliminate or reduce risks to an acceptable standard.

Melbourne Water has engaged the Royal Melbourne
Institute of Technology to conduct research, including
focus groups, into what the community regards as
intolerable flooding, and to develop tools for assessing
intangible flood damage.

Greater flexibility and reliance on non-structural solutions,
such as community education programs and planning
controls, will also be required to manage both intolerable
risk in the interim and the remaining or residual risk, which
would still have varying degrees of acceptability.
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Action

3.1 Melbourne Water will sponsor research and consult
with stakeholders to develop criteria to establish flood
risk tolerability thresholds which take into account
relevant social or intangible flood impacts.

3.2 Melbourne Water will develop and implement a
program in consultation with stakeholders to eliminate
or reduce intolerable risks to an acceptable standard
through the combination of engineering works and
non-structural measures.



Little River, Werribee,
February 2005






