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Terms of reference

Inquiry into the 2022 flood event in Victoria

On 22 February 2023, the Legislative Council agreed to the following motion:

That this House requires the Environment and Planning Committee to inquire into,
consider and report, by 30 June 2024, on the state’s preparedness for and response to
Victoria’s major flooding event of October 2022 (the Flood Event), including but not
limited to the —

1. causes of and contributors to the Flood Event;
2. adequacy and effectiveness of early warning systems;

3. resourcing of the State Emergency Service, the adequacy of its response to the
Flood Event and the adequacy of its resourcing to deal with increasing floods and
natural disasters in the future;

4. implementation and effectiveness of the 2016 Victorian Floodplain Management
Strategy in relation to the Flood Event;

5. location, funding, maintenance and effectiveness of engineered structures, such as
floodwalls, rural levees and culverts, as a flood mitigation strategy;

6. Flood Event as a whole, including but not limited to, the catchments and floodplains
of the —

a. Avoca River;

b. Barwon River;

c. Broken River;

d. Campaspe River;
e. Goulburn River;

f. Loddon River;

g. Maribyrnong River;
h. Murray River;

7. the 2007 decision of the Minister for Planning to approve the construction of a flood
wall around Flemington Racecourse and whether the growing impacts of climate
change were considered;

8. the implications for future planning decisions including —

a. how the Victorian planning framework can ensure climate mitigation is a
consideration in future planning decisions;
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b. how corporate interests may influence decision-making at the expense of
communities and climate change preparedness; and

9. any other related matters.
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Chair’s foreword

The wettest month on record in Victoria had devastating consequences for many
communities across the state. The flood event in October 2022 was a significant
natural disaster. This Inquiry was an important way to give a voice to those who had
lost so much because of these floods, and to help recommend ways that communities
and government could better prepare for, respond to, and recover from, future flood
disasters.

The stories from communities across the state were deeply impactful, as was the
expert evidence received from emergency responders, local authorities, climate
scientists, hydrologists, and urban planners. From that evidence it is undeniable that
climate change is intensifying weather events and increasing the risks we face living in
this country ‘of droughts and flooding rains’.

It is also clear that in the maelstrom of this disaster a community spirit shone through.
Many stories were told of people going above and beyond to help their neighbours, of
mobilising all resources to protect towns, and of reaching out and ensuring that no one
was left alone or abandoned in a time of crisis. However, the committee clearly heard
that resilience can be tested, and community spirit must be constantly nurtured and
strengthened.

Responses from government agencies must match the community focused efforts of
residents. Remembering the human impact of disaster events in marshalling responses
will stand response agencies in good stead for the future. Stresses and strain should be
salved, not exacerbated, by government responses.

Not all the damage done in the October 2022 flood event was caused by nature alone.

The impact of the volume of rain that fell was exacerbated by decisions made, often
years prior, on the shape of the built environment, new physical infrastructure, and by
our planning system. The committee was asked to examine several of these including
rural levees and culverts, and floodwalls, notably at Flemington Racecourse.

The Flemington Racecourse Floodwall increased the extent and duration of the flood
in Maribyrnong. Parts of the Rivervue Retirement Village removed from a land subject
to inundation overlay were, in fact, flooded less than a decade later. Releases of water
from Lake Eppalock and Lake Eildon impacted local landholders and communities.

This Inquiry sought answers to the same question as many in the community—why?

The report gives a detailed account of the evidence received on each of the instances
where decision making contributed to flooding.

Decisions taken more than a decade ago are often difficult to piece back together
in a way that is completely satisfactory to all affected parties. From the evidence
we received, notably from Tony Pagone AM KC and his independent review panel,
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Chair’s foreword

it is clear that mistakes were made, now with the benefit of better data and new
technologies, we have a better understanding of likely effects to better inform future
decision making.

Nothing can bring back the homes and businesses destroyed, nor the lives tragically
lost in this flood event, but honest learning and a determination to enact change is a
fitting and lasting tribute.

For government, one of the most critical roles going forward is accurately and
honestly informing communities about risk. New flood modelling is being undertaken
across all Melbourne catchments, and flood studies across the state should be
regularly undertaken. That new information will inevitably show increased flood risk.
Communities need to be properly supported through this process and community
leaders need to show compassion, offer support, and avoid exploiting genuine fear
and uncertainty.

Preparedness for the next disaster is another essential component of what comes from
this latest experience. The VICSES and local search and rescue played a fundamentally
important role in the flood response, and clearly need more funding to continue to fulfil
that role into the future.

The risk ahead of us is dynamic, not static. As our climate changes and the built
environment changes, so will the shape of future disasters. Learning from each disaster
event can improve our preparedness for the future. One of the reasons this Inquiry was
established was a belief that a disaster event of this scale needed a comprehensive
review. A form of review should be part of each natural disaster response, although

in the future this is probably best done within the formal structure of Victoria’s
emergency management framework.

For eighteen months, the Legislative Council Environment and Planning Committee has
worked on this report, and our work has been informed by 880 submissions, evidence
at public hearings in Rochester, Echuca, Seymour, Shepparton and Melbourne. The
Committee conducted site visits in Avondale Heights, Maribyrnong, Flemington and
Echuca, and heard from a wide range of witnesses, including some who appeared

on more than one occasion. On behalf of the committee, | would like to thank all of
those who took the time to tell us their stories and who brought their expertise to the
Committee to help us inform this report.

The Committee tabled an Interim Report in April 2024 during the Legislative Council’s
regional sitting in Echuca. That Interim Report focused on evidence gathered and
findings in relation to the floods in Northern Victoria. This Final Report has detailed
findings and recommendations for the whole of the state.

| would like to thank all of my committee colleagues for their diligent work and the
collegiate spirit shown throughout the Inquiry, especially Sonja Terpstra MLC who
served as Chair of the Committee until November 2023 and led the Committee during
the regional hearings.
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Chair’s foreword

Inquiries like this owe much to the hardworking staff in the Committee Secretariat,
led by Manager Lilian Topic, Inquiry Officer Caitlin Connally, Research Assistant
Adeel Siddigi, Communications Adviser Ben Kimber, with administrative support led
by Sylvette Bassy and the teams in Hansard and Broadcasting who helped bring the
Inquiry to the communities most connected to our work. Please accept my sincere
thanks on behalf of all Committee members.

Natural disasters are part our lives and flood risk is growing as the climate changes.
How well we prepare, and how well we respond, is the test of our humanity.

Ryan Batchelor MLC
Chair
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Key pillars of disaster
management: from planning
to recovery

Floods are a part of life for many Victorian communities, and significantly impact those
who live, work or travel on or around floodplains. Yet the scale and severity of the flood
event in 2022 was unprecedented.

As our climate changes, causing weather events to become more intense and more
severe, and as development changes the built environment around floodplains, the
frequency and severity of flood events will only intensify. As a result, those living and
working near watercourses are facing new pressures to adapt to these changes, and
uncertainty that arises because of them. Communities will need to become more
resilient and more prepared to respond to emergency events, and better supported to
do so. Government must integrate the new climate-induced reality in each stage of its
policy development: from planning, to mitigation and environmental management,
through to emergency response and recovery.

The Environment and Planning Committee’s Final Report into the 2022 flood event
identifies key areas for improvement in the State’s approach to disaster management.
This Executive Summary provides a consolidated overview of the findings and strategic
recommendations from the Committee’s comprehensive review. It is organised
according to what the Committee believes must be the three foundation pillars

of effective disaster management: that it is integrated, community centred and
accessible.

The Committee believes that focusing on these key pillars would refine emergency
management practices:

1. Integrated: fully integrated and disaster aware decision-making that efficiently
aims to mitigate risk of harm, and ensures services and responses are coordinated
and accountable

2. Community centred: fostering confidence in a system that meets and adapts to
community needs

3. Accessible: expanding the reach of services and information, ensuring
understanding and visibility in the community of available services, and ensuring
services and information are targeted at all members of the community.

Emergency management covers the spectrum of emergency activities from
preparedness for a possible crisis through to recovery in its aftermath. The figure
below shows the phases of an emergency management response. The pillars identified
by the Committee should be prevalent across all phases.

Inquiry into the 2022 flood event in Victoria | Final Report Xvii



Key pillars of disaster management: from planning to recovery

XViii

Phases of emergency management

Reducing the number of
emergencies and the
damage caused by them.

Response

Responding to emergencies,

for example by providing
rescue services and other

{ }\ Recovery

Helping individuals and
communities recover from
emergencies by providing

assistance to them,
following the response
phase.

forms of assistance during
| Planning I an emergency.

[ Preparedness |

Source: Legislative Council Environment and Planning Committee. Adapted from the Victorian State Emergency Management Plan.

The 2022 flood event in Victoria

October 2022 saw one of Victoria's most severe flooding events, affecting communities
across the state, from urban cities to rural agricultural zones. The floods were primarily
triggered by an extraordinary rainfall event on 12 and 13 October, compounded by
conditions where catchments were already saturated.

A rare triple La Nifia event, a negative Indian Ocean Dipole, and a positive Southern
Annular Mode converged to produce exceptionally high rainfall across the region.

Over just two days, on 12 and 13 October, intense rain fell on already saturated grounds
and full reservoirs, leading to rapid river overflows and extensive flooding from
Melbourne to Northern Victoria.

The flooding in 2022 devastated Victoria, affecting 81% of local government areas.
Major population centres in metropolitan Melbourne and Northern Victoria were
affected, including Maribyrnong, Rochester, Seymour, and Greater Shepparton.

The impact on communities was devastating. Towns such as Rochester and Seymour
were inundated, with nearly every dwelling in Rochester affected in some way.
Maribyrnong was faced with a quick evacuation in the early hours of 14 October
when many residents were asleep and may not have received warnings. The floods
caused significant damage to homes, infrastructure, and led to a loss of life; creating
widespread disruption and displacement. In agriculture, the effects were equally
severe. The flooding led to the loss of thousands of livestock and the destruction of
vast areas of crops and pasture, dealing a heavy blow to the Victorian economy.

The aftermath of the floods brought to light several critical issues, particularly
concerning emergency management and water reservoir policies. Flood-affected
communities grappled with challenges in insurance coverage and affordability, while
questioning the efficacy of water management practices that they believe failed

to mitigate the flood's impact. The extensive damage and the prolonged recovery
process has highlighted the need for improved flood preparedness and infrastructure
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Key pillars of disaster management: from planning to recovery

resilience, prompting calls for a comprehensive review and overhaul of existing flood
management strategies. The 2022 flood event underscored the urgent need for
enhanced planning and proactive measures to protect vulnerable communities against
the increasing frequency of extreme weather events.

In its Interim Report and this Final Report the Committee has looked at a very broad
range of issues generated by the floods in Victoria in 2022 and the response to them
from official bodies and communities. The engagement with this Inquiry from affected
communities has seen an unprecedented contribution from stakeholders. More
information on the contribution can be found in Chapter 1.

This Executive Summary does not focus on each individual chapter of the Report

or on individual findings and recommendations. Those are collated from page xxvii.
This summary focuses on what the Committee has identified as the crucial three pillars,
outlined above, that must be in place to guide emergency management responses to
any event, but particularly to flood emergencies.

Integrated disaster preparedness

Awareness of disaster risk, and preparedness for those risks, should be fully integrated
into policy development and decision-making processes. In doing so, the Victorian
Government can ensure that its operational procedures consider disaster risk at every
stage, upgrade essential infrastructure, and streamline roles and responsibilities to
facilitate a rapid and coordinated response during emergencies.

Key findings underscore the necessity for these improvements, showing that
decision-making that does not account for flood risk puts communities in peril,
revealing gaps in current flood management strategies and the urgent need for
updated infrastructure to cope with evolving flood risks.

Planning decisions require careful consideration in floodplains, and it is a risk in itself
to rely on modelling changes or mitigation activities to say that risk has abated.

Several issues were identified concerning the efficiency and effectiveness of flood
response infrastructure and procedures. A recurring theme was the inadequacy
of existing mitigation infrastructure and its maintenance, highlighted by frequent
breaches and confusion over ownership and responsibilities.

Additionally, the lack of a publicly accessible statewide database of flood risk
information limits public and local government access to crucial data, complicating
preparedness and response efforts.

A more integrated approach requires:

» decision-making that considers the growing nature of flood risk as the climate
changes, leading to better initial decisions

* limiting inappropriate new housing and business developments inside 1% annual
exceedance probability (AEP) floodplains

Inquiry into the 2022 flood event in Victoria | Final Report Xix



Key pillars of disaster management: from planning to recovery

meaningful community engagement at all stages of the process

the development of a publicly accessible flood risk database to establish a single
source of trusted information

communities supported to be better prepared to manage a crisis when it occurs

clear responsibilities for maintenance and management of flood mitigation
infrastructure

better coordination and communication throughout official and community
channels

reforming strategies for rebuilding infrastructure beyond a like-for-like approach to
enhance resilience against successive flood events, described as betterment.

Recommendations to address the Committee’s determination for a more integrated
emergency response include:

XX

Increasing Public Preparedness and Clarity (Recommendation 6):

This recommendation arises from findings indicating a general lack of clarity
about the roles and responsibilities of various government departments during
emergencies. By clearly stating the operational role and responsibilities of
each emergency service in preparation for a flood emergency, and outlining
the appropriate chain of command, the Victorian Government can ensure that
communities are better prepared and more responsive during crisis.

Consider Flood Risk in Decision-Making (Recommendations 11, 15):
Decision-making needs to fully and properly account for current and future flood
risk, especially as the climate and built environment change. Limiting inappropriate
new development in floodplains is an effective first step in mitigating and
minimising future risk.

Updating Flood Management Strategies (Recommendations 3,4,5,7, 8,9, 12,

13, 17): Responding to findings that existing flood management strategies and tools,
such as FloodZoom and the Victorian Flood Database, are outdated or limited

in accessibility, these recommendations emphasise the need for comprehensive
reviews and updates. This includes conducting a comprehensive assessment

and update of flood studies to inform planning, decision-making and disaster
response, integrating flood studies into planning schemes and enhancing the public
accessibility of flood risk data.

Infrastructure Reviews and Updates (Recommendations 19, 21, 22, 23, 24, 25,

26, 27, 28, 29, 30, 32, 33, 34, 35, 36, 37): Much of the critical infrastructure such

as levees, dams, and culverts has been found inadequate in recent flood events
(including in 2022), necessitating a review and potential overhaul of management
strategies. Proposals include developing new initiatives like ring levee programs and
reviewing levee management arrangements.
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Key pillars of disaster management: from planning to recovery

* Funding and Administrative Reforms (Recommendations 39, 40): In light of
findings highlighting inefficiencies in funding and administrative processes for
disaster recovery, these recommendations aim to streamline these processes.
This includes simplifying the application procedures for disaster recovery funding
and enhancing support mechanisms for infrastructure resilience projects.

* Operational Improvements (Recommendations 41, 42, 43, 44, 45, 46, 47, 48,
49, 50): Findings from the Inquiry point to operational challenges with emergency
tools and systems, such as gauge networks and sandbag distribution, during the
2022 floods. Recommendations focus on improving these systems to ensure they
are more effective and responsive in future crises.

By addressing these key areas, Victoria can enhance its emergency management
framework to be more robust, responsive, and resilient, thereby significantly improving
its ability to mitigate risks and reduce the impact of disasters on communities
statewide.

Community-centred emergency management

A community-centred response is crucial in ensuring that emergency management
not only addresses physical risks but also effectively engages with communities
and supports the psychological and social needs of those affected. This approach
prioritises understanding, preparing, and actively supporting individuals, especially
vulnerable populations, during emergencies. Findings from the 2022 flood event
highlighted several areas where a more community-centred approach would have
significantly enhanced the effectiveness of response strategies, particularly in terms
of community engagement, support, and housing solutions for vulnerable groups.

The importance of a community-centred response was particularly highlighted

in relation to the Inquiry’s findings around the inadequacy of current evacuation
processes and support mechanisms during the flood event. Residents reported
significant trauma associated with rapid evacuation, and others such as people with
disability reported that their needs were not considered or planned for at all. This
highlights the necessity for more sensitive and well-planned evacuation warnings and
processes that consider the emotional and physical wellbeing of individuals.

The 2022 flood event exposed significant gaps in the support structures for affected
communities, from preparedness through to recovery. Many residents continue to
experience mental health challenges and trauma from their experiences during the
floods. Delays and complexities in accessing financial support further exacerbated the
distress of affected individuals and businesses.

To foster a community-centred response, the Committee’s findings showed a clear
imperative to:

* enhance the capacity and training of the Victoria State Emergency Service,
particularly in volunteer recruitment and support
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Key pillars of disaster management: from planning to recovery

xxii

* simplify processes for accessing financial aid to ensure timely and less burdensome
support for recovery

* increase support mechanisms that address both the practical and emotional
impacts of disasters, focusing on mental health and community resilience.

Recommendations aimed at fostering a community-centred response include:

+  Community Engagement and Support (Recommendations 6, 16, 48, 49, 51, 53,
54, 55): These recommendations stem from findings that highlighted a lack of
understanding among residents and business owners regarding flood risks and
preparedness. There is a clear need for improved community awareness and
engagement initiatives. These recommendations suggest developing programs
that not only educate but also actively involve communities in emergency planning
and response processes. Enhancing the operational capabilities of the Victoria
State Emergency Service by ensuring better resourcing and support, establishing
cross-border emergency support systems, and increasing the readiness of high-risk
areas for emergency scenarios are key components.

* Housing and Vulnerable Populations (Recommendations 22, 23, 63): Vulnerable
communities are often disproportionately affected by disasters, as observed
during the aftermath of the 2022 floods where the impact on housing stability was
profound. Recommendations focus on funding resilient housing solutions, such
as retrofitting homes to withstand floods. Additionally, these proposals include a
critical review of housing support frameworks to ensure they adequately meet the
needs of impacted populations, emphasising the importance of accessible and
sufficient support in recovery phases.

By implementing these recommendations, Victoria can enhance its approach to
emergency management, ensuring it is not only effective in managing the physical
aspects of disasters but also in addressing the emotional and social impacts on
communities.

Accessible emergency management

Ensuring accessibility in emergency response is crucial for enabling all community
members, regardless of their location, abilities, or resources, to receive and
understand emergency information and services effectively. This approach is central
to creating an inclusive emergency management system that addresses the needs of
diverse populations. The findings from the 2022 flood event highlighted gaps in the
accessibility of emergency information, particularly for individuals with disabilities,
those in remote areas, and non-English speakers.

The dissemination of emergency information during the flood event was inconsistent
and confusing for many residents, with some communities receiving delayed or
inaccurate warnings. This inconsistency hindered timely and informed decision-making,
impacting the effectiveness of the emergency response.
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The Committee’s findings suggest a need for:

» standardising the clarity and timeliness of emergency warnings and information
across all platforms

* enhancing public awareness of reliable information sources, thus reducing reliance
on unofficial channels like social media

* ensuring that all community members have equal access to critical information,
especially in diverse linguistic and socio-economic groups.

Recommendations aimed at enhancing accessibility include:

* Enhancing Information Accessibility (Recommendations 7, 10, 12, 44, 45, 46):
These recommendations address findings that revealed challenges in the
distribution and clarity of emergency warnings and information during the flood
event. There was a noted inconsistency in the transmission of emergency warnings,
with some communities receiving excessive or conflicting information while others
received limited or delayed warnings. To improve this, recommendations include
funding and developing publicly accessible flood data to provide easy access to
flood risk information. Reviewing the accessibility of this information for individuals
with disabilities is crucial to ensure that everyone can prepare for and respond to
emergencies effectively.

* Overhauling Emergency Communication Systems (Recommendations 47, 52):
Findings indicated that the current emergency communication systems do not
adequately serve all demographic groups, particularly in rural and remote areas
affected by digital connectivity issues. Recommendations propose a comprehensive
review and overhaul of these systems to ensure they are inclusive and capable of
reaching all community segments. This includes the installation of new technologies
and the enhancement of existing systems to provide real-time, accurate, and
easy-to-understand information across various platforms.

* Multi-faceted and Inclusive Warning Systems (Recommendations 46, 47):
The need for a more inclusive emergency warning system was highlighted by
findings showing that some community members had difficulty understanding
flood warnings due to language barriers or the complexity of the information
presented. Recommendations call for the creation of a multi-faceted warning
system that includes real-time translation of warnings into multiple languages and
delivering information in formats accessible to people with different disabilities.

By implementing these recommendations, the Government can significantly improve
the accessibility of its emergency management systems, ensuring that every
community member, regardless of their circumstances, can access critical information
and services in times of crisis. This will not only enhance the State’s capacity to
respond effectively to emergencies but also ensure that its approach is equitable and
inclusive.
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Certain planning decisions and flood impacts

The Inquiry heard significant evidence around two key planning decisions that affected
residents in Maribyrnong and surrounds during the October 2022 flood event—the
construction of the Flemington Racecourse flood wall and the decisions about the
flood overlay at the Rivervue Retirement Village.

The Report is clear that the Flemington Racecourse flood wall did increase the

extent and duration of the October 2022 flood event for residents in the Maribyrnong
Township, by an average of 1% in flood extent, and 2% in flood depth. The associated
mitigation works (including at nearby culverts) were largely ineffective in offsetting
these impacts as intended. Modelling shows these effects for the Maribyrnong
Township will increase in the future in more severe flooding events. Modelling also
shows that the racecourse flood wall has a ‘shielding’ effect for residents in Kensington
Banks in 1% AEP floods. In light of these findings, the Committee recommends that the
flood wall’s efficacy should be considered as part of a review of mitigation across the
catchment.

The decision to remove the flooding overlay at the Rivervue Retirement Village is more
opague.

The Committee heard evidence that the owners of the Rivervue Retirement Village
made a request to remove the flooding overlay (LSIO) at the site. That request was
based on the completion of earthworks intended to mitigate flood risk at the site.
Melbourne Water did not object to the LSIO removal, and the Moonee Valley City
Council decided to remove the overlay.

Melbourne Water’s lack of objection to the LSIO removal was based on data from
2003 modelling that was itself inaccurate. Members of the Maribyrnong Flood Review
Panel gave evidence that the 2003 model was not calibrated properly, and Melbourne
Water advised it relied on this modelling to base its decision to not object to the
overlay removal following the completion of the site earthworks.

Mistakes were clearly made in the calibration of the 2003 flood model, and there was
a reliance on mitigation works on the site that were not effective.

The Rivervue Retirement Village site is within the flood zone identified by the new
Melbourne Water modelling for 1% AEP in 2024.

Both of these situations raise questions about reliance on the effectiveness of
mitigation works to reduce risk as a justification for approving planning decisions in
floodplains.
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A note on climate resilience

Technology is giving us new insights and detail not previously available to consider
future risk. Flood modelling is another example of where new technology and new data
can be used to gain a better appreciation of future risk.

During the Committee’s final hearing on 10 May 2024, the Committee heard from
Melbourne Water and expert members of the Flood Review Panel. Updated modelling
of the Maribyrnong River was released by Melbourne Water prior to the hearing.

This included 2024 modelling and 2100 modelling, which took account of climate
change considerations. The modelling clearly signals that flood risk is becoming more
unpredictable with climate change. Evidence from independent experts on the Flood
Review Panel was they were ‘very confident’ in the modelling and the questions it
resolves.

The increased flood risk identified by the new modelling will clearly be challenging for
many in local communities to receive. The updated flood model for the Maribyrnong
is just the first of these new models being prepared across metropolitan Melbourne.
As Melbourne Water completes new and updated modelling across all of its
catchments, other communities are likely to face similar challenges.

The Committee has embarked on another inquiry into climate resilience. The Terms of
Reference for that inquiry can be found on the Parliament’s website. The inquiry calls
on the Committee to investigate the main risks facing Victoria's built environment and
infrastructure from climate change and the impact these will have on the people of
Victoria. This includes how the Government is preparing for these impacts, the barriers
in upgrading infrastructure to become more resilient to the impacts, and preparedness
for future climate disaster events.

The Terms of Reference for the Inquiry into climate resilience will allow the Committee
to look more closely at the updated flood modelling in the context of infrastructure and
planning, in Melbourne’s catchments and also as modelling becomes available in other
parts of the state. Issues that have arisen around infrastructure, such as the Flemington
Racecourse flood wall and the mitigation measures which were unsuccessfully
undertaken in relation to it, could be investigated further in that inquiry.
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2 The October 2022 flood event

FINDING 1: October 2022 was the wettest month ever in Victoria since records
began in 1900. The climatic conditions were unprecedented, and rain fell on already
saturated ground, creating uniquely devastating flood conditions. 25

FINDING 2: The 2022 flood event affected 63 local government areas and one alpine
resort, representing 81% of all local government areas in Victoria. 27

FINDING 3: Over 5,000 culturally significant Aboriginal heritage sites were impacted
by the 2022 flood event. 27

3 Victoria’s flood governance arrangements

FINDING 4: The Victorian Government did not initiate a review of the 2022 flood by
the Inspector-General for Emergency Management. 62

RECOMMENDATION 1: That, following a significant natural disaster such as the
2022 flood, the Inspector-General for Emergency Management conduct a review at
an appropriate time to provide feedback for continuous improvement. 62

RECOMMENDATION 2: That the Victorian Government confirm the powers of the
Inspector-General for Emergency Management to undertake reviews on a self-referral
basis or, if such powers do not exist, to legislate to provide these powers. 62

FINDING 5: In many regional areas where there is a shortage of State Emergency
Service volunteers, Country Fire Authority brigades stepped in to assist and in many
cases were the lead agency on the ground responding to the floods. 63

RECOMMENDATION 3: That the Victorian Government consider all the evidence,
findings and recommendations from this Report when developing a new Victorian
Floodplain Management Strategy. 65
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RECOMMENDATION 4: That the new Victorian Floodplain Management Strategy
detail the coordination responsibility of the Victorian Government to ensure all flood
studies for all local government areas are fully funded and completed. 65

RECOMMENDATION 5: That the Victorian Government make public the internal,
de-identified after-action review conducted by the Department of Energy, Environment
and Climate Action. 71

RECOMMENDATION 6: That the Victorian Government clearly state the operational

role and responsibilities of each emergency service in preparation for a flood

emergency, outlining the appropriate chain of command, communication protocols,

and engagement with the local community. 83

4 Planning and flood risk

FINDING 6: Flood studies are an effective tool for assessing flood risk. However:
e they must use up-to-date methodologies, technology, and data
» there needs to be statewide coordination of the frequency they are conducted

« there should be statewide funding to ensure they are kept up to date. 94

RECOMMENDATION 7: That the Victorian Government ensure regional catchment
management authorities, with local councils, are funded and resourced to conduct and
implement up to date flood studies on a regular basis. 94

RECOMMENDATION 8: That the Victorian Government require peer review of
publicly funded flood modelling as part of the next Victorian Floodplain Management
Strategy. 94

RECOMMENDATION 9: That Melbourne Water and other floodplain management
authorities review flood models every five years and update the models at least every
10 years and after the occurrence of a major flood. 94

FINDING 7: Since the integration of the Victorian Flood Database and Melbourne

Water’s Flood Database into FloodZoom, there is no sufficiently publicly accessible
statewide database of flood risk information and maps. FloodZoom is limited to flood
analysts, particularly those deployed in the State Control Centre and incident control
centres. 98
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RECOMMENDATION 10: That the Victorian Government provide Victorians with
access to appropriate data contained within the FloodZoom platform. 98

FINDING 8: Vendor disclosure statements under the Sale of Land Act 1962 (Vic)
do not adequately disclose flood risk to purchasers of lands. 100

RECOMMENDATION 11: That the Victorian Government introduce amendments

to the Sale of Land Act 1962 (Vic) to require vendor disclosure statements to include

a simple statement on flood risk. In addition, houses or dwellings previously flooded

must be included in any vendor declaration statement. 100

RECOMMENDATION 12: That Emergency Management Victoria work with local
government authorities and local State Emergency Service units to provide access to

local flood guides to all residents in a flood zone, that identify the likely flood impacts

on individual properties. 102

RECOMMENDATION 13: That the Victorian Government improve individual and
community awareness about their own roles and responsibilities in emergency
management, and make available information resources for preparing for flood and

other emergencies. 103

RECOMMENDATION 14: That the Victorian Government require the emergency
management sector to ensure that the needs of vulnerable communities including

people with disability are included in all disaster preparation and response plans and
ensure that sufficient funding is available to make all disaster emergency responses
inclusive for people with disability. 105

RECOMMENDATION 15: That the Victorian Government provide flood risk and
planning information in a way that is appropriately accessible to people with
additional needs, including people with disability. 105

RECOMMENDATION 16: That the Victorian Government ensure early warning
systems include consideration of a voluntary register of people in need of additional
support to receive early warning and support during natural disasters. 105
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RECOMMENDATION 17: That the Victorian Government fast-track the

implementation of flood studies into planning schemes. This should be done

cooperatively with local councils and relevant stakeholders, group together flood

studies into regional amendments, and use the Minister for Planning’s powers as

required, within two years of completion. 128

RECOMMENDATION 18: That the Victorian Government introduce amendments

to the Planning and Environment Act 1987 (Vic) and Victoria Planning Provisions so

that planning and other authorities must address climate change at all levels of the
planning process. 133

RECOMMENDATION 19: That the Victorian Government work with floodplain
management authorities and climate scientists to understand how flood modelling

can be used to better predict the impact of climate change on flooding and update

its flood management policies in line with this understanding. 133

RECOMMENDATION 20: That regional local councils work closely with their
regional catchment management authorities to better understand, manage, and
mitigate the risk of building on floodplains in regional Victoria. 140

FINDING 9: Limiting inappropriate new development in flood-prone areas is an
effective first step in minimising future flood risk. 144

RECOMMENDATION 21: That Victoria’s strategic land use planning limit
inappropriate new housing and business developments inside 1% AEP floodplains. 144

RECOMMENDATION 22: That the Victorian Government support residents within
1% AEP floodplains, including with funded programs, to manage the risk facing their
existing properties and make their properties more flood resilient. 144

FINDING 10: Due to the interconnectedness of the two systems, any flood-related
changes to Victoria’s planning system should require changes to building standards

and regulation to ensure the changes are compatible and effective between the two
systems. 145

FINDING 11: Urban planning changes need to be rapid, statewide, consistent and
systemic. Asking local councils and communities to manage land use planning and

hazard management alone is unsustainable given the issues regarding climate

disasters impact much bigger geographic areas than a single local government area. 146
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RECOMMENDATION 23: That the Victorian Government fund a resilient homes
program to raise or retrofit residential properties at risk of flood inundation, and
which prioritises homeowners affected by the 2022 flood event. 148

FINDING 12: There was inadequate record keeping regarding the planning approvals
and decision-making process used by Melbourne Water regarding the Rivervue
development resulting in a lack of transparency about the decision-making process. 159

FINDING 13: According to Melbourne Water’s updated modelling of the Maribyrnong
River, approximately 850 additional properties in Kensington Banks would flood in a

2024 1% AEP flood scenario, and the modelling suggests the Flemington Racecourse

flood wall provides a ‘shielding’ effect to these residents of around 5 cm in flood depth. 166

FINDING 14: Although it was not within the pre-existing land subject to inundation
overlay, the Rivervue Retirement Village would flood in a 2024 1% AEP flood scenario,

and there is a likelihood that its exclusion from the pre-existing overlay was due to an

error in the calibration of the previous model. 167

FINDING 15: Modelling of the Maribyrnong River shows that, despite the Flemington
Racecourse flood wall, the racecourse will flood in both a 2024 and 2100 1% AEP flood
scenario. 167

FINDING 16: Updated modelling of the Maribyrnong River demonstrates that climate
change has had a profound impact on flood risk in the area since 2003 and is
predicted to worsen flood depth and extent into the year 2100. 169

FINDING 17: The use of strategic land use planning to mitigate flood risk requires
the Victorian Government and planning authorities to consider the effects of climate
change as well as projected changes to land use over time. 176

RECOMMENDATION 24: That the Victorian Government require planning

authorities, floodplain management authorities and other relevant actors to take

account of the change in land use and especially projected changes to land use when
setting flood levels for planning and development and the application of the land

subject to inundation overlay. 176
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5 Flood mitigation infrastructure

RECOMMENDATION 25: As part of the development of the new Victorian Floodplain
Management Strategy, that the Victorian Government review the operation of the

last Strategy, in consultation with local councils, community representatives, expert
advisory groups and other relevant stakeholders. 182

RECOMMENDATION 26: That the Victorian Government’s review of the last

Victorian Floodplain Management Strategy (and development of the new Strategy)
examine levee funding and management arrangements to determine if they are still

fit for purpose based on new information and insights from the October 2022 flood

event. 191

RECOMMENDATION 27: That the Victorian Government fund floodplain managers
to develop maps modelling scenarios demonstrating the impact on landholders of
specified levee breeches. 194

FINDING 18: That of the 4,000 kilometres of levee banks in rural Victoria,

approximately half occur in the Loddon and Avoca catchments where, in the absence

of sufficient levee protection, flood waters will remain for extended periods impacting
agricultural land. 196

FINDING 19: The existing policy framework under the Victorian Floodplain

Management Strategy places a significant responsibility on rural councils and

landowners to manage their own levee systems. This has resulted in inadequately
maintained levees, contributing to extensive breaches in October 2022 and greater
financial pressure on councils and landowners for repairs. 199

RECOMMENDATION 28: That the Victorian Government review the Victorian

Floodplain Management Strategy to examine issues around rural levee management.

This should include the roles and responsibilities of local councils and private

landowners and consider the adequacy of taxpayer support for maintaining these

systems. 199

RECOMMENDATION 29: That the Victorian Government fund the pilot of a ring
levee development program in Northern Victoria to protect house and curtilage in
flood-prone areas. 200
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FINDING 20: While the temporary levee in Echuca did mitigate flooding for most

of the town, approximately 190 properties were significantly negatively affected.

The lack of proper warning, inadequate support, and insufficient resources for those

facing inevitable inundation contributed to a sense of abandonment among affected
residents. 204

FINDING 21: The construction of the temporary levee in Echuca exhibited clear
deficiencies in communication and planning surrounding the levee’s construction.

The decision-making process was not transparent, and the roles and responsibilities

of various agencies during the emergency response were unclear, leading to confusion

and uncertainty among residents. 204

FINDING 22: A range of stakeholders along the middle and lower Maribyrnong
catchment believe that the Flemington Racecourse flood wall exacerbated flooding
in surrounding areas. 213

FINDING 23: During the 2022 flood event, the Flemington Racecourse flood wall
contributed to an increase of 1% in flood extent and approximately 2% in flood depth
in affected areas. 222

FINDING 24: The compensatory measures implemented alongside the Flemington
Racecourse flood wall were largely ineffective. These measures only reduced flood

levels by a few millimetres, far less than initially projected, indicating a need for more
robust flood mitigation strategies in the future. 222

RECOMMENDATION 30: That the Victorian Government ensure that future

flood mitigation efforts include updated and rigorous hydraulic modelling before
implementation, ensuring the effectiveness of compensatory measures. Additionally,

these strategies should undergo independent peer review to validate their expected
performance. 223

RECOMMENDATION 31: That the Victorian Government ensure that major flood
mitigation measures be assessed and reviewed to ensure they perform as intended. 223

RECOMMENDATION 32: That the efficacy and impact of the Flemington Racecourse
flood wall be considered as part of Melbourne Water’s review of mitigation in the
Maribyrnong River catchment announced following the updated flood modelling. 223
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FINDING 25: There is strong local community sentiment that Lake Eppalock should
remain at no more than 90% capacity at times of expected high rainfall. 231

RECOMMENDATION 33: That the Victorian Government further investigate options
for increasing outlet capacity at Lake Eppalock. This investigation should involve:

e conducting a cost-benefit analysis to evaluate financial feasibility

» extensive stakeholder engagement to gather input from affected parties and
communities

e examination of environmental effects

e environmental risk assessments to understand potential impacts on local
ecosystems, wildlife and water quality

* reviewing water-sharing arrangements to ensure:
- appropriate adjustments to maintain equitable water distribution and

- compliance with legal and regulatory requirements. 231

FINDING 26: Around the 2022 flood event, inflows to Lake Eildon were significantly
higher than releases. While the releases from Lake Eildon contributed to flooding
immediately downstream of the storage, the timing of these releases reduced the

severity of the flood peak further downstream including at Seymour and Shepparton. 239

RECOMMENDATION 34: That the Victorian Government ensure that, for future

events that are expected to replicate high storage and high rainfall conditions, new
temporary operating rules for water storage and release are developed. These new

rules must take account of the interest of those who are affected by Eildon and

Eppalock’s storages including downstream landholders and water entitlement

holders. 239

FINDING 27: There is notable community concern that the current maintenance

of culverts is inadequate and eroding their capacity to provide flood mitigation

during an event. In October 2022, there were several instances of blockages or

other maintenance issues causing culverts to operate ineffectively. 243

FINDING 28: Improving the maintenance and implementation of culverts is
a potential avenue for embedding a betterment approach to flood mitigation
infrastructure updates. 243
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RECOMMENDATION 35: That the Victorian Government ensure that the state’s

existing culvert infrastructure in high-risk flood areas is fit for purpose, and that the
Government also consult with local councils and other relevant stakeholders and

prioritise betterment in any upgrade works deemed necessary. 243

RECOMMENDATION 36: That the Victorian Government audit transport links in
and out of disaster-prone areas. 243

FINDING 29: Confusion about the ownership and maintenance of flood mitigation
infrastructure has led to ineffective management and upkeep of these assets.

The lack of formal or unclear management led some sites to deteriorate, making

them ineffective in providing mitigation during the October 2022 flood event. 246

RECOMMENDATION 37: That the Victorian Government clarify responsibility for
flood mitigation infrastructure, with clear accountability and transparency for who is
responsible for each asset. 246

FINDING 30: The application process for funding under the Commonwealth-State
Disaster Recovery Funding Arrangements poses a significant administrative challenge

for local governments who bare the evidentiary burden. This is compounded by

the broader difficulties of councils to sustain recovery efforts, rebuild mitigation
infrastructure, and resume business-as-usual activities following a disaster. 251

RECOMMENDATION 38: That the Victorian Government work with the
Commonwealth Government to ensure the Disaster Recovery Funding Arrangements
are not unduly burdensome. 251

FINDING 31: A like-for-like approach to rebuilding mitigation infrastructure following
a flood event is inadequate. There is a clear pattern of infrastructure failing to
withstand successive flood events, resulting in repeated damage and economic losses. 255

RECOMMENDATION 39: That the Victorian Government prioritise investment in
betterment projects to improve the resilience of mitigation infrastructure, and in doing
so work with the Commonwealth Government to achieve this goal. 255

RECOMMENDATION 40: That the Victorian Government adapt policies and funding
models to prioritise betterment initiatives, including ensuring that financial resources

are allocated effectively to meet long-term needs of at-risk communities, and in doing

so work with the Commonwealth Government to achieve this goal. 255
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6 Flood emergency warnings

FINDING 32: The transfer of State-owned rain and river gauges into the Bureau of
Meteorology’s existing flood warning network is an appropriate measure to improve
the communication of flood warnings. 260

RECOMMENDATION 41: The transfer of ownership and responsibility for public

gauges to the Bureau of Meteorology should be completed as a priority, and the

Victorian Government should request the Commonwealth Government provide a

public update by the end of 2024 on these transfer timelines. 260

FINDING 33: Many stakeholders advocated for the urgent expansion of Victoria’s
rainfall and streamflow gauge network. Gaps in gauges can result in inaccurate or
delayed flood predictions and flood warnings to communities. 263

FINDING 34: Telemetric-equipped gauges provide important real-time data

to inform flood predictions and response actions. However, in 2022, in parts of

Victoria, gauge failures led to inaccurate forecasts potentially hindering community
preparedness. 264

RECOMMENDATION 42: That the Victorian Government identify and fill critical

gaps in the state’s gauge network. New gauges should be installed in priority locations

as soon as possible, and existing gauges should be upgraded with telemetry services.
Information from flood gauges and telemetry services should be easily accessible by

the public. 264

FINDING 35: The 2022 flood event was the first time the new protocols under the
Australian Warning System were used for a large scale flood event. 280

FINDING 36: It was difficult for the Committee to determine the adequacy of
emergency warnings issued during the 2022 flood event because data is collected
across disparate agencies and is not consistent. 282

FINDING 37: During the 2022 flood event, the transmission of emergency warnings

was inconsistent across affected communities. Some areas received excessive

warnings from competing sources whilst others received incorrect, limited or delayed
warnings. In both circumstances communities experienced a degree of confusion

which limited people’s capacity to make informed decisions. 284
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RECOMMENDATION 43: That the Victorian Government use the experience of
warnings transmitted during the 2022 flood event to identify and adopt best practice
for community warning frequency. 284

FINDING 38: Stakeholders reported that during the 2022 flood event, delayed or
inaccurate information on the VicEmergency service added to the confusion among
affected communities making it more difficult to make informed decisions. 288

RECOMMENDATION 44: That the Victorion Government improve the accuracy,
timeliness, and relevance of the VicEmergency service during an emergency. In doing

so, the Government should actively seek input from non-government and government
stakeholders to ensure that the service can meet the diverse needs of different
communities during a crisis. 288

FINDING 39: The national Emergency Alert system is an important tool for

supporting a multi-pronged approach to warnings during a crisis. However, it is

subject to some limitations, notably its reliance on land-based reception and limited
capacity to sustain multiple alert campaigns simultaneously. 292

FINDING 40: The development of a National Messaging System is an important
forward-looking initiative to improve warnings during a natural disaster, however,

any system must ensure it is addressing the constraints and limitations currently
experienced under the Emergency Alert system. 292

FINDING 41: During the 2022 flood event, social media played an important role in
disseminating information. However, its unregulated nature meant it contributed to
the spread of misinformation leading to heightened confusion and uncertainty. 296

FINDING 42: Social media cannot replace official warning channels as the primary
source of information during a crisis event. It is important that official sources take a
proactive approach to communication to prevent residents relying on social media. 296

FINDING 43: During the 2022 flood event, the adequacy and effectiveness of early
warnings varied from municipality to municipality. Some communities experienced
timely and accurate information whilst others lacked sufficient information. 298
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FINDING 44: Early warnings issued during the 2022 flood event demonstrated
several issues:

e inconsistent dissemination and clarity of warnings and information

* information was delayed or inaccurate, or did not contain sufficient detail for the
public to make informed decisions

e some community members lacked awareness of where to access information,
resulting in some over-relying on social media information. 299

RECOMMENDATION 45: That the Victorian Government improve the flood warning
system so that warnings are:

e accurate with the most up-to-date information

* delivered in a timely way

e clear and easily understood

* consistently disseminated across different communities

e accessible in relevant formats and languages, where appropriate. 299

FINDING 45: There is a disconnect between emergency warning communication
methods and the needs of diverse communities, and an urgent need for a more
inclusive approach to emergency communications. 302

FINDING 46: During the 2022 flood event, there were reported instances where
people were unable to understand flood warnings and information due to accessibility
barriers. 302

RECOMMENDATION 46: That the Victorian Government ensure the emergency
warning system is inclusive and able to be used by all Victorians, and should:

¢ include real-time translation of warnings into multiple languages during a crisis event

* deliver information in easier to understand ways which meet the needs of people
with a disability. 302

FINDING 47: Communication of emergency warnings in rural and remote areas

can be impeded by digital connectivity issues. Given the growing reliance on digital

forms of communication, this is a significant challenge to address to ensure effective
communication during natural disasters or other crisis events. 305
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FINDING 48: Telecommunications access was an issue and local residents reported
delays in restoration of digital connectivity. 305

RECOMMENDATION 47: Given the essential role of digital connectivity in emergency
management and response, that the Victorian Government, working with the
Commonwealth Government as necessary, address connectivity limitations, focusing on
rural and remote areas. Potential options to consider are the need for:

e enhanced infrastructure investment
e geographically based coverage

* rapid deployment of temporary satellite vans. 305

FINDING 49: Insights from the public response to emergency information during the

2022 flood event indicated a persistent underestimation of risks by the community

which delayed some in taking appropriate action, such as evacuating. This

inconsistency was exacerbated by unclear or inconsistent warnings and information,
heightening confusion in critical moments. 311

RECOMMENDATION 48: That the Victorian Government establish long-term
community awareness initiatives to ensure the public understand flood risk and actions.
Successful bushfire awareness campaigns could be used as a basis for such initiatives. 311

7 Resourcing and response of the Victoria State
Emergency Service

FINDING 50: The Victoria State Emergency Service is designated as the lead control
agency for flood events under Victoria’s State Emergency Management Plan. However,

the response to events like the 2022 floods is complex and involves coordination

across multiple agencies to effectively manage emergency events. 313

FINDING 51: Notwithstanding annual fluctuations, the Victoria State Emergency

Service is responding to an increasing number of events over time. Given the link

between climate change and increased extreme weather events, this trend will

continue. 316

FINDING 52: Despite increased funding over time, the Victoria State Emergency
Service lacks the appropriate resources to prepare and respond effectively to major
emergencies such as flood events. 321
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FINDING 53: Cross training across agencies and other forms of cooperation may be
helpful to address capability and capacity issues. 321

FINDING 54: Concerns were expressed about the Victoria State Emergency Service’s
ability to attract and adequately train volunteers. 325

FINDING 55: A productive relationship between the Victoria State Emergency

Service and the Victoria SES Volunteers Association, characterised by effective
communication and robust mechanisms for addressing concerns, is crucial for

maintaining a strong volunteer base, ensuring operational effectiveness, and

enhancing volunteer satisfaction and retention. 325

RECOMMENDATION 49: That the Victorian Government increase funding for

training of volunteers to boost the capacity of State Emergency Service units and
Shepparton and Echuca and Moama Search and Rescue squads to respond during
emergencies. 325

FINDING 56: For the 2022 flood event, approximately 62.5% of volunteers involved
with the Victoria State Emergency Service were involved in flood response activities,
coming from 98% of the units across the state. 332

FINDING 57: In the 2022-23 annual reporting period, flood incidents accounted
for over 25% of incidents the Victoria State Emergency Service responded to and
accounted for over 34% of response hours. 332

FINDING 58: The 2022 flood event in Victoria saw a record deployment of 1.5 million
sandbags, marking an unprecedented effort to mitigate flood impacts. 339

FINDING 59: During the 2022 flood event, the Victoria State Emergency Service
experienced some challenges in sandbag management and distribution, with local

councils noting shortages and coordination issues, affecting timely support in critical

areas. 339
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RECOMMENDATION 50: To improve the management and distribution of sandbags
during a flood event, that the Victorian Government:

e ensure that there is sufficient supply quantity of sandbags available for
preparation for floods in a wet year.

o assess the benefits of a coordinated sandbag management system in Victoria.
This system could include capacity for scalable sandbagging stations and address
resource gaps in high-risk flood areas.

e ensure that emergency management plans are regularly updated to reflect current
resource and logistical capabilities.

« explore options for supplementing reliance on sandbags with innovative new
products such as floodgates or water inflated barriers. 339

FINDING 60: The Victoria State Emergency Service demonstrated remarkable
commitment and resilience during the 2022 flood event, successfully conducting over

1,500 flood rescues. This considerable effort underscores the dedication of both the

staff and volunteers who, despite personal impacts from the flooding, continued to

provide crucial support to affected communities. 348

FINDING 61: During the 2022 flood event, the Victoria State Emergency Service
faced substantial challenges in conducting rescues, such as:

e insufficient volunteer capacity and inadequate resource availability, particularly in
severely affected areas like Rochester

e communication issues impeding the readiness and timeliness of the SES’ rescue
response. 348

FINDING 62: During the 2022 flood event, there were numerous examples of
community-led rescue efforts, where locals used personal resources to rescue

neighbours and other community areas. This grassroots response not only highlights
community resilience and willingness to assist but also raises concerns about the

reliance on informal rescue efforts due to the constraints and limitations faced by

official emergency services. 349

RECOMMENDATION 51: That the Victorian Government develop a strategic rescue

plan in areas at high risk of flooding, so that they have appropriate resources and

expertise for rescues during a crisis event. This plan should include consideration of
procurement, expansion of reserve caches and processes for rapid deployment of
resources. 349
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FINDING 63: There was inconsistency in evacuation preparedness across

communities affected by the 2022 flood event, which compromised response

effectiveness. It is crucial to ensure individuals and businesses are being encouraged

to develop robust evacuation plans, and that the Victoria State Emergency Service

issues timely, accurate and informative evacuation warnings. 353

RECOMMENDATION 52: That the Victorian Government, in collaboration with the
Victoria State Emergency Service, review its approach to evacuation warnings to
identify opportunities for improvement and increased community responsiveness. 353

FINDING 64: On 14 October 2022, residents of Maribyrnong in the evacuation zone
had approximately 8 hours to evacuate from when the evacuation process was
underway to the Maribyrnong River reaching its peak flooding height. 354

FINDING 65: The evacuation of Maribyrnong residents on 14 October 2022 was
challenging because of rapid flooding that strained early morning evacuation efforts

and inconsistent flood warning advice the previous evening. Nonetheless, the Victoria

State Emergency Service adapted, intensifying their response as the situation

escalated. 357

FINDING 66: Maribyrnong residents affected by the evacuation reported significant
trauma associated with the process, further exacerbated by the overall impact of the

major flooding event. The timing of the evacuation warnings led to some residents
receiving insufficient notice, leaving them unprepared to evacuate promptly. 357

FINDING 67: Despite structured coordination efforts between the Victoria and

New South Wales State Emergency Services, including daily teleconferences

and shared resources, there remains a significant need for formalisation of these
arrangements. 360

RECOMMENDATION 53: That the Victorian Government and the Victoria State
Emergency Service work with:

a. New South Wales to finalise the MOU that has been initiated, and to make it
publicly available

b. South Australian counterparts to initiate and establish a MOU or other
mechanisms for cross-border cooperation in relation to shared emergency events,
and to make this publicly available. 361
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FINDING 68: The Victoria State Emergency Service was a pivotal part of the

emergency response to the 2022 flood event. The exceptional dedication and

resilience of the staff and volunteers in supporting communities and mitigating risks

to life and property is commendable. 363

FINDING 69: The Victoria State Emergency Service is the appropriate control

agency for flood emergencies, however strategic improvements are necessary in
communication, resource allocation, and volunteer support to enhance its overall
effectiveness and sustainability in managing such crises. 364

RECOMMENDATION 54: That the Victoria State Emergency Service undertake

a strategic review of its resources, leadership and personnel allocation. This review

should focus on enhancing communication systems, ensuring adequate availability

of essential resources like rescue equipment, and implementing robust volunteer
recruitment processes, support and training programs. 364

RECOMMENDATION 55: That the Victorian Government increase funding and

support for the Victoria State Emergency Service to enable a comprehensive upgrade

of emergency communication technologies, ensure a steady supply of critical response
resources, and expand volunteer recruitment and retention programs, thereby

bolstering the agency’s capability to manage and respond to emergencies effectively. 364

RECOMMENDATION 56: That the Victorian Government ensure that incident

control centres include a mechanism for local expertise to be included in their

operations and help inform processes to assist managing localised warnings and

response. 364

FINDING 70: Both volunteer brigades and career firefighters played a crucial

role in response efforts during the 2022 flood event, demonstrating their capability

and commitment under challenging circumstances. However, the recurring issues

of available resources and personnel fatigue highlights a significant area for

improvement in emergency response management, infrastructure and support. 371

FINDING 71: Shepparton Search and Rescue demonstrated significant operational
effectiveness during the 2022 floods, despite operating under resource constraints.

These challenges underscore the need for enhanced structural and resource-based

support for independent emergency services to ensure optimal response capabilities

in future emergencies. 373

Inquiry into the 2022 flood event in Victoria | Final Report xliii



Findings and recommendations

RECOMMENDATION 57: That the Victorian Government increase funding to
Shepparton and Echuca and Moama Search and Rescue squads to ensure optimal
response capabilities in future emergencies. 374

FINDING 72: The scale of Victoria’s flood event in 2022 meant the activation of
Australian Defence Force resources was necessary to assist ongoing response efforts
from state-based emergency services. 376

FINDING 73: The Committee heard that many Rochester community members were
devastated when they observed the Australian Defence Force passed them by on
route to other flood-affected towns. 376

FINDING 74: The timing of the activation of the Australian Defence Force to some
flood-affected communities caused community concern about disaster response

efforts. However, the emergency response to events such as floods should be led and
coordinated at the state level and not be reliant on Australian Defence Force support. 377

8 Flood recovery

FINDING 75: In many communities, including Rochester, support in the days directly
after peak floods was from local first responders, community and spontaneous
volunteers. 386

FINDING 76: During major flood events or crises, Emergency Relief Centres operated
by local councils are crucial for providing residents with immediate support in a safe
environment. 386

FINDING 77: During the 2022 flood event, some Emergency Relief Centres activated
by local councils experienced some challenges in readiness and efficiency. 386

RECOMMENDATION 58: That the Victorian Government, working with local councils,
establish statewide operating guidelines for Emergency Relief Centres. These guidelines
should include protocols on rapid activation, streamlined communication and resource
mobilisation. Local councils should remain empowered to tailor protocols to meet local
needs. 386
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RECOMMENDATION 59: In line with Recommendation 58, that the Victorian
Government, working with local councils, investigate options for emergency funding
arrangements to assist operating Emergency Relief Centres and include these
arrangements in statewide operating guidelines. 386

FINDING 78: Recovery hubs play a crucial role in supporting communities long
after the immediate aftermath of a disaster, providing a central point for longer-term
assistance and services. 388

FINDING 79: The absence of computers and internet access impeded members of
the community from applying for individual relief grants. 388

RECOMMENDATION 60: That the Victorian Government plan and resource recovery
hubs (including online access) sufficiently to fulfil their role in long-term community
recovery and resilience building. 388

FINDING 80: The complexity of processes associated with flood recovery financial
supports exacerbated the distress of some flood-impacted individuals, families and
businesses. Some communities experienced delays to immediate relief and some were
potentially deterred from claiming assistance which would have facilitated recovery. 396

FINDING 81: Despite the availability of a wide range of grants and financial support
programs, it is challenging to effectively align support that is broadly available with
the different needs of affected individuals. 396

RECOMMENDATION 61: That the Victorian Government simplify the application
process for disaster recovery funding. This could include reducing paperwork, providing
hands-on assistance and investigating technology to streamline processes. 396

RECOMMENDATION 62: That the Victorian Government evaluate the criteria and
funding arrangements for financial assistance post-disaster with a view to:

a. better aligning support with costs of recovery

b. proposing options for quickly deploying support mechanisms according to the
scale and complexity of the event. 396
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FINDING 82: In Northern Victoria, the broader issues of housing availability,

affordability and suitability in the region created additional issues for housing
flood-affected people. These issues underscore a systemic challenge extending

beyond the immediate emergency response. 405

FINDING 83: In Maribyrnong, ongoing housing challenges following the 2022 flood
event include long-term displacement of residents, with many still in temporary
accommodation or living in partially restored homes. 405

RECOMMENDATION 63: That the Victorian Government review its framework

for providing housing support following an environmental disaster. In particular, the
Government should assess the application system to ensure that genuinely affected
households are provided support in a timelier manner and to mitigate the risk of

fraudulent claims. 405

RECOMMENDATION 64: That the Victorian Government recognise caravan parks

as essential businesses in disaster-prone areas as providers of housing and emergency
support and ensure support is available (including grants) under Disaster Recovery
Funding Arrangements to caravan park operators, including those operating on

Crown Land. 405

FINDING 84: In Northern Victoria, the October 2022 flood event has seen the

prolonged submersion of land and infrastructure resulting in extensive damage and
erosion. The damage of the floods has been widespread including the tragic loss of

life, displacement of residents and damage to thousands of homes and businesses. 412

FINDING 85: The flooding in Maribyrnong exceeded initial damage projections,
affecting over 500 residences and necessitating extensive clean-up efforts,
significantly impacting local infrastructure and community facilities. 412

RECOMMENDATION 65: That the Victorian Government, noting that repair of
natural environment is often overlooked in disaster recovery, assess and make funding
available for natural environment and restoration. 412

RECOMMENDATION 66: To assist with ongoing clean-up of flood-affected areas
following disasters, that the Victorian Government establish a dedicated financial

support program for local businesses involved in debris removal and restoration efforts.
This should include reimbursement mechanisms for businesses, such as earthmoving
companies, that contributed equipment and personnel to the clean-up but suffered
significant financial losses doing so. 412
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RECOMMENDATION 67: That the Victorian Government pay its bills on time,
especially following natural disasters. 412

RECOMMENDATION 68: That the Victorian Government work to support better
collaboration between local communities, contractors, and government agencies,

ensuring swift deployment of additional human resources for efficient post-disaster
clean-up efforts. 412

RECOMMENDATION 69: That the Victorian Government collaborate with local
authorities and community groups to develop and implement a debris management
strategy and ensure that it aligns with broader disaster management plans as part of
future-proofing for environmental events. 412

FINDING 86: There is a pressing demand for comprehensive community support,
including practical measures, and a critical necessity for increasing support

mechanisms addressing emotional and mental impacts for an effective emergency
response. 416

RECOMMENDATION 70: That the Victorian Government develop community-based
initiatives and resource-sharing mechanisms, fostering resilience and solidarity among
towns facing challenges from environmental disasters. These should ensure timely and
effective responses to future crises, leveraging collective strength and kindness to aid

in the recovery process. 416

FINDING 87: The 2022 flood event caused significant and enduring trauma to many
of those affected, manifesting in mental health challenges that require comprehensive
support and intervention. 424

RECOMMENDATION 71: That the Victorian Government provide long-term funding
contracts for mental health services in flood-affected regions, with a focus to securing
dedicated mental health professionals and effective service delivery in communities
impacted by natural disasters. 424

FINDING 88: By September 2023, there were over 10,000 insurance claims from the
2022 flood event, totalling $489 million; 87% of all claims have been closed, with a
lower closure rate for residential and commercial property claims. 428
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FINDING 89: Timely insurance processing is crucial for easing financial strain
and expediting post-disaster rebuilding. Delays or inadequate coverage prolong
hardships, hindering recovery for individuals and communities. 431

FINDING 90: The significant challenges faced by insurers and policyholders during
the 2022 flood event underscore the urgent need for enhanced national coordination
and reform in disaster insurance practices. 437

RECOMMENDATION 72: That following the outcomes of the House of

Representatives’ Inquiry into insurers’ responses to 2022 major floods claims, the

Victorian Government advocate to the Commonwealth Government that it take

action to ensure that residents and businesses in flood-affected areas can obtain and
maintain necessary insurance. 438

RECOMMENDATION 73: That the Victorian Government’s response to this Inquiry
identifies the responsible authorities for each recommendation and provides a

timeframe for action and reports back to Parliament on progress made implementing

the recommendations. 438
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What happens next?

There are several stages to a parliamentary inquiry.

The Committee conducts the inquiry

This Final Report on the Inquiry into the 2022 flood event in Victoria is the result of
extensive research and consultation by the Legislative Council Environment and
Planning Committee.

The Committee received written submissions, spoke with people at public hearings,
attended site visits, reviewed research evidence and deliberated over a number of
meetings. Experts, government representatives and individuals expressed their views
directly to us as Members of Parlioament.

A parliamentary committee is not part of the Government. The Committee is a

group of members of different political parties (including independent members).
Parliament has asked us to look closely at an issue and report back. This process helps
Parliament do its work by encouraging public debate and involvement in issues.

You can learn more about the Committee’s work at: https:/www.parliament.vic.gov.au/
epc-lc.

The report is presented to Parliament

This report was presented to Parliament and can be found at:
https:/www.parliament.vic.gov.au/get-involved/inquiries/floodinquiry/reports.

A response from the Government

The Government has six months to respond in writing to any recommendations made
in this report.

The response is public and put on the inquiry page on Parliament’s website when it is
received at: https:/www.parlioment.vic.gov.au/get-involved/inquiries/floodinquiry/
reports.

In its response, the Government indicates whether it supports the Committee’s
recommendations. It can also outline actions it may take.
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Chapter 1
About the Inquiry

1.1 The Inquiry

The Legislative Council Environment and Planning Committee received its first inquiry
for the 60th Parliament on 22 February 2023.

The Committee investigated Victoria's preparedness for, and response to, Victoria’s
major flooding event of October 2022. In particular, the Committee considered
factors such as what caused and contributed to the flood event, emergency services,
government policy, flood mitigation strategies, and the Victorian planning framework.

On 18 April 2024, the Committee tabled its Interim Report at the Legislative Council
regional sitting in Echuca. The Interim Report was focused on the recovery needs of
Northern Victoria. This Final Report considers all areas impacted by flooding and
examines the 2022 flood event in more detail.

F)

R\
'

Committtee Chair Ryan Batchelor discussing the Interim Report for the Inquiry into the 2022 flood event in Northern Victoria

This Chapter examines the important contributions of the Maribyrnong and Northern
Victorian communities affected by flooding to the Inquiry and to the work of the
Committee.
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1.2

1.21

1.2.2

The Inquiry opened to public submissions on 6 March 2023. The original date to
provide submissions by May 2023 was extended several times to accommodate
flood-affected communities and residents. The last public submission was accepted on
31 January 2024. A total of 880 submissions were received.

Throughout the course of the Inquiry, the Committee held 13 days of public hearings,
comprising 57 sessions and 183 witnesses. Witnesses ranged from representatives from
the Victorian Government and emergency services to people directly affected by the
flooding. Several site visits were also conducted in Northern Victoria and Maribyrnong.

The contribution of communities in Maribyrnong and Northern Victoria is discussed
more in the Sections below.

The October 2022 flood event in Maribyrnong

Public submission phase

Of the 880 submissions made to the Inquiry, around 87 came from areas affected by
flooding of the Maribyrnong River in October 2022. The tables below outline the main
contributing areas.

Table 1.1 Submissions from stakeholders impacted by the Maribyrnong
floods

Electoral district Number of submissions
Essendon 50
Melbourne 15
Niddrie 10
Laverton 3
Sunbury 2
Warrandyte 2
Ivanhoe 1
Bundoora 1
St Albans 2
Point Cook 1

Source: Legislative Council Environment and Planning Committee.

Public submission writing workshop: Maidstone (3 May 2023)

The Committee Secretariat held the first of three public submission writing workshops
at the Medway Golf Club in Maidstone on the evening of 3 May 2023. See Section 1.3
on engagement from the Northern Victorian community for details on the other
submission writing workshops.
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The Committee resolved very early in the Inquiry that people affected by the floods be
at the forefront of the Inquiry’s investigations.

Holding targeted submission writing workshops is not a customary practice of
committee inquiries. The workshops were held to allow people to gain a practical
insight into the process of a parliamentary inquiry. Attendees were given an overview
of the Inquiry, including the terms of reference, and were provided practical tips

and advice on how to make a submission, including how to present evidence and
arguments in a clear and persuasive way. Hard copy submission forms that could

be posted back to the Committee were provided. Assistance with lodging an online
submission was also offered, with committee staff on hand to answer questions and
address any concerns about the process.

Clockwise from top left: Inquiry Officer Kieran Crowe briefs residents about the inquiry process at a submission writing workshop in
Maidstone; Committee Manager Lilian Topic listens to local residents at the Maidstone submission writing workshop; residents ask
questions of committee staff at the submission writing workshop in Maidstone; residents affected by flooding of the Maribyrnong
River attend a submission writing workshop in Maidstone.

Public hearings

After launching the public hearing phase of the Inquiry in Northern Victoria in August
2023 (see Section 1.3.3), the Committee conducted further public hearings throughout
October, November and December 2023, and May 2024.

More than 180 witnesses, presenting as individuals or on behalf of organisations,
appeared across the 13 days of public hearings held for this Inquiry.
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The Committee heard from multiple municipal councils, water authorities, government
departments, the Victoria Racing Club, flood recovery committees, insurance
associations, the Bureau of Meteorology, volunteering organisations and many others.

Minister for Water Harriet Shing and Minister for Emergency Services Jaclyn Symes
appeared at separate hearing sessions held on 6 December 2023. Melbourne Water
was recalled to appear on 10 May 2024, after an initial appearance on 11 October 2023.

Clockwise from top left: Committee Members Wendy Lovell, Ryan Batchelor, David Ettershank, Melina Bath and Gaelle Broad
listen to evidence at one of the 13 days of public hearings; media organisations attended many of the hearings, including this
council panel session involving City of Melbourne, Moonee Valley City Council and Maribyrnong City Council; Melbourne Water
Independent Review Panel Chair G Tony Pagone AM KC reappeared at the Inquiry with Tim Peggie and Mark Babister in May 2024;
Melbourne Water Managing Director Nerina Di Lorenzo reappeared alongside Craig Dixon and Tim Wood after the release of new
flood modelling for the Maribyrnong River catchment.

Site visits
On 10 October 2023, the Committee undertook two site visits in the Maribyrnong area.

They met with the Victoria Racing Club who showed them the Flemington Racecourse
flood wall.

They also toured the Rivervue Retirement Village at Avondale Heights where they met
with management and residents to discuss the impact of the Maribyrnong River flood.
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Clockwise from top left: Kay Barlow, Tony Goddard, Sue Ryan and Vula Kerr shared their experiences of the Maribyrnong River
flood with Members of the Committee during a site visit; John Berger, Gaelle Broad, David Ettershank and Samantha Ratnam were
among Members of the Committee who toured the flood-affected Rivervue Retirement Village in Avondale Heights; Committee
Members Gaelle Broad, David Ettershank, Sheena Watt, Wendy Lovell, John Berger, Rikkie-Lee Tyrrell and Samantha Ratnam

with Victoria Racing Club CEO Steve Rosich; Rivervue Retirement Village’s Darren Lewis explains the impact of Maribyrnong River
flooding to Committee Members including Samantha Ratnam, David Ettershank, Wendy Lovell and Gaelle Broad.

Online open mic session

On 18 October 2023, the Committee hosted an online open mic session for
flood-affected individuals who might not have already had a chance to share their
stories by making a public submission. Nineteen people from across Victoria took part,
including five who were impacted by the Maribyrnong River flood in October 2022.

“The community has
really banded together
to be able to write
something and to be
heard.”

Linh Nguyen,
Maribyrnong
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“It’s really important
that people make
submissions because
without those personal
stories and the lived
experience of people who
can make submissions
how will government or
policy makers really
understand what’s
required to make the
improvements so we can
do it better next time.”

Faye Bendrups,
Maribyrnong

“l think there are
lessons to be learned
here and as hard as it
is for organisations
involved to hear those
lessons and potentially
their failures, they need
to hear them, they need
to learn from them.”

Sarah Marshall,
Maribyrnong

“At our village 47 homes
were flooded with
residents needing to
find and fund alternate
housing for seven
months while a rebuild
took place.”

Tony Goddard,
Avondale Heights
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“Committee, | come to
you today from what
couldn’t be further
from the Australian
dream. From my home
which was inundated
by a river, which had in
its sights 680 homes,
1500 residents, retirees,
refugees and a
racetrack.”

Selin Lanzafame,
Maribyrnong

The October 2022 flood event in Northern Victoria

Public submission phase

As noted, a total of 880 submissions were received for this Inquiry. Approximately
608 of these were from Northern Victoria. The main contributing towns and local

government areas are listed below.

Table 1.2 Submissions from towns in Northern Victoria

Town Number of submissions
Rochester 344
Echuca 58
Bendigo 19
Seymour 16
Kerang 15

Source: Legislative Council Environment and Planning Committee.

Table 1.3 Submissions from flood-affected local government areas in

Northern Victoria

Local government area

Number of submissions

Campaspe 429
Murrindindi 36
Greater Shepparton 27
Gannawarra 25
Loddon 22
Greater Bendigo 18
Source: Legislative Council Environment and Planning Committee.
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Inquiry Officer Kieran Crowe briefs residents at the Rochester submission writing workshop.

The Seymour submission writing workshop.
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“We haven’t really
spoken to any other
people that have been
impacted by the flood
until tonight.”

Stuart Hanley, Seymour

Public submission writing workshops

On 23 April 2023, the Mayor of Campaspe Shire, Cr Rob Amos, wrote to the Committee,
requesting support for Campaspe Shire residents to complete public submissions

to the Inquiry. Residents of the Shire had faced flooding from the Murray, Goulburn,
and Campaspe Rivers. Councillor Amos told the Committee that at that time 50% of
residents were able to return to their homes. However, others were living in caravans
on their properties or at camping grounds, in temporary accommodation at Elmore, or
had not returned to the region at all. It was the Mayor’s view that many residents did
not have the technology they would usually rely on to complete an online submission.

A request for support from Mitchell Shire Council followed soon after.

After commencing public submission writing workshops in Maidstone on 3 May 2023,
the Committee Secretariat conducted further workshops in Seymour (7 June 2023) and
Rochester (14 June 2023).

Our children are the future of Rochester and rebuilding not only involves physical
structures but also the social fabric of our community.

Elizabeth Trewick, Principal, St Joseph’s School and Rochester Community Recovery Committee,
public hearing, Rochester, Transcript of evidence, p. 4.
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Clockwise from top left: Rikkie-Lee Tyrrell, Wendy Lovell, Gaelle Broad, Sonja Terpstra, Samantha Ratnam and Melina Bath at
the Seymour public hearing; beef farmer Andrew Perry gives evidence at the Seymour public hearing. Nick Stecher is on the left;
a panel of Victorian councils gave evidence at the Echuca public hearing.
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Committee Members hear from Rochester and Elmore District Health Service (REDHS) at the Rochester Shire Hall.

\""s

Representatives from the Committee for Greater Shepparton, the Greater Shepparton Lighthouse Foundation, Murray Dairy and
Valley Pack appeared as part of a panel at the Mooroopna public hearing.

1.3.3 Public hearings and site visit

The Committee launched the public hearing phase of the Inquiry in Rochester on
23 August 2023. Over 100 people attended the public gallery as local and district
residents gave candid and impassioned evidence. Further day-long public hearings
were held at Echuca (24 August), Mooroopna (13 September) and Seymour

(14 September). In Echuca, Members of the Committee undertook a site visit and
inspected the Echuca flood levee.
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Hearings in each of these towns were supported by the local councils and communities
who assisted with set-up and organisation of venues and provided advice to
committee staff prior to the hearings.

Left to right: Committee Members tour the Echuca flood levee; Mark Cattell, ACO Readiness, Victoria State Emergency Service,
took Committee Members on a tour of the Echuca flood levee.

Open mic sessions

Two open mic sessions were held during the public hearing phase of the Inquiry,
including an in-person session at Rochester where 16 local and district residents shared
what they had experienced before, during and following the October 2022 flood

event. A further 19 people from across Victoria recounted their lived experiences and
shared their views at an online session held on 18 October 2023. On both occasions,
the Committee heard heartfelt evidence about the impact of the floods on lives and
livelihoods.

More than 100 people attended the Rochester Shire Hall for a public hearing and open mic session.

Legislative Council Environment and Planning Committee



Chapter 1 About the Inquiry

Clockwise from top left: Catriona Jenkins at the Rochester open mic session; John Oakley recounts his flood experience at the
Rochester open mic session; Gaelle Broad, Wendy Lovell, John Berger, Sonja Terpstra and Melina Bath hear from witnesses at
Rochester.

“Look, something
definitely needs to
be done, some
accountability and
some care perhaps
for those of us that
live downstream
and a bit of courtesy.
But thank you so
much for giving us
the opportunity to
speak.”

Naomi Clark, Bunbartha
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“We have to invest in
community leaders
and we have to
provide that support
for them to educate
their communities.”
Sam Atukorala,
Shepparton

“These disasters are
not going to stop and
the way to do better is
to ensure we deliver
inclusive planning,
robust frameworks
and proper resourcing
of local government
and state emergency
services.”

Leah Taaffe, Echuca

“l personally view this
inquiry as the only
viable expression to
date to communicate
our experience in the
hope that it aids our
community.”

Cameron David Lovering,
Rochester

14 Legislative Council Environment and Planning Committee



Chapter 1 About the Inquiry

“Our children are the
future of Rochester
and rebuilding not
only involves physical
structures but also
the social fabric of
our community.”
Elizabeth Trewick,
Rochester

“So, the challenge |
pose to all levels of
government in this
post-flood,
post-pandemic
environment is to
strategically rebuild
trust, credibility and
capacity and lead well
under pressure.”

Kate Burke, Echuca

“There is still so much
pain in our community
today. We struggle for
data; we struggle for
agencies to share
information and we
will continue to
struggle for a long
time to recover”

Leigh Wilson, Rochester
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“There needs to be
some recalibration of
response agencies in
their established
doctrines and ethos
to ensure that we are
all working as one
agency.”

Ann-Marie Roberts,

City of Greater Bendigo

Online and social media engagement

The Committee used connections with local councils and community members, as well
as social media to reach as many communities and individuals as possible throughout
each phase of the Inquiry.

Information about Committee activities was provided via:

media releases

news articles on the Parliament of Victoria website
videos

social media posts

advertising through The Age newspaper.

This included information about submission timeframes, hearing schedules and other
Inquiry updates.

There was also extensive interest and coverage provided by external media
organisations.

Comments to social media were gathered to inform the Committee Secretariat and
internally produced videos have received thousands of views on YouTube.

Local community members were willing to appear on camera and share their stories.
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Committee Chair Ryan Batchelor gives an update on the Inquiry via Parliament’s social media.

The Legislative Council Environment and Planning Committee thanks everyone who
provided a submission, appeared at a hearing or participated in workshops for their
engagement with the Inquiry.

Full coverage of the Inquiry can be found at these locations:

Videos: https://vicparl.news/floodinquiryvids

Media releases: https:/www.parliament.vic.gov.au/floodinquiry

Facebook posts: https:/www.facebook.com/VicParliament

Instagram posts: https:/www.instagram.com/victorianparliament.
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Chapter 2
The October 2022 flood event

Introduction

The October 2022 flood event was one of the most devastating in Victoria’s history.
Rivers, creeks and streams from Melbourne to Central and Northern Victoria flooded,
inundating towns, cities and agricultural areas.

This Chapter provides an overview of the flood event, focusing on the climatic drivers
and extent of flooding in affected areas. It will focus on a high-level summary of the
flood event, with the rest of the Report dedicated to examining the event in greater
detail, in particular the response of governments and emergency services.

The remainder of the Report will include personal stories from members of the
Victorian community who were directly affected by the 2022 floods.

Causes of and contributing factors to the October 2022
flood event

Flooding events are caused by a range of complex factors. However, the primary
contributor to the October 2022 flood event in Victoria was an extraordinary period
of rain over two days on 12 and 13 October 2022. The extreme rain occurred at a time
when catchments were already wet due to climatic factors.

Climatic drivers

In winter and spring 2022, there was high soil moisture and full water reservoirs
because of weather patterns which had been active for years prior to the onset of
severe flooding. These weather patterns were described by the Bureau of Meteorology
as:

* La Nifa

* the Indian Ocean Dipole

« the Southern Annular Mode.2

La Nifia is a weather pattern involving cooling of surface temperature in the Pacific

Ocean and stronger trade winds. It increases the chances of above-average rainfall
during spring and summer for northern and eastern Australia. The spring and summer

1 Victoria State Emergency Service, ‘Victorian Floods 2022, Community Matters, Edition 21, 2022, p. 4.

2 Bureau of Meteorology, Submission 73, p. 3.
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of 2022-23 was the third consecutive year of La Nifia. It is only the fourth time since
records began that La Nifia has lasted for 3 consecutive years in a row.3 The La Nifia
conditions strengthened and matured during October and November 20224

Figure 2.1 Triple La Nifia event, December 2018 to October 2022
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Source: ARC Centre of Excellence for Climate Extremes, Large scale climate drivers in Australia, 2022,
<https://climateextremes.org.au/large-scale-climate-drivers-in-australia-2022> accessed 29 November 2023.

The Indian Ocean Dipole describes the difference in sea surface temperatures between
the east and west of the Indian Ocean. Cooler temperatures in the west are referred

to as a Negative Indian Ocean Dipole and bring the likelihood of above-average rain
in winter and spring to northern and southern Australia.’ The Negative Indian Ocean
Dipole began in August 2022 and continued through the spring.®

When La Nifia and negative Indian Ocean Dipole conditions combine, the likelihood of
above-average rainfall over Australia is further increased, particularly for the eastern
half of the country.” Since measurements began in 1900, it has only happened five
times.® This includes years with widespread and record flooding, 1974 and 2010.2

3 Melbourne Water, Fact Sheet: Maribyrnong River Flood Event: What we know so far, 2023, <https://hdp-au-prod-app-mw-
yoursay-files.s3.ap-southeast-2.amazonaws.com/5716/7384/1817/Fact_Sheet_What_we_know_so_far_Maribyrnong
Flood.pdf> accessed 1 June 2024, p. 2.

4 Bureau of Meteorology, Submission 73, p. 3.

5 Bureau of Meteorology, /ndian Ocean Dipole, <http://www.bom.gov.au/climate/enso/history/In-2010-12/I0D-what.shtml>
accessed 24 April 2023.

6 Bureau of Meteorology, Submission 73, p. 3.

7 Bureau of Meteorology, Climate Driver Update Archive, <http://www.bom.gov.au/climate/enso/wrap-up/archive/20221011.
archive.shtml> accessed 24 April 2023.

8 In 1964, 1974, 1989, 1998 and 2010.

9 Bureau of Meteorology, What is La Nifia and how does it impact Australia?, <http:/www.bom.gov.au/climate/updates,
articles/a020.shtml> accessed 24 April 2023.
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A further climatic phenomenon, the Southern Annular Mode, had an influence on

the weather in the lead up to the 2022 floods. The Southern Annular Mode refers to
westerly winds that blow around the Southern Ocean near Antarctica. If the winds
shift away from the equator towards the pole, then it is known as a positive Southern
Annular Mode. This results in more rain in south-eastern Australia during spring and
summer. The event lasts for one to two weeks.2® The Southern Annular Mode was
mostly positive during spring 2022.11

In its submission, the ARC Centre of Excellence for Climate Extremes explained that:

La Nifia is associated with above-normal rainfall over the Murray-Darling during the
winter and spring seasons. In addition, a generally positive phase of the Southern
Annular Mode (SAM) and generally negative phase of the Indian Ocean Dipole
additionally favoured wet conditions in south-eastern Australia during the preceding
year.12

The result of these climatic drivers in the lead up to the floods was:
* increased rain
* extremely high upper layer soil moisture

» close-to-full water reservoirs.13

When ground is already saturated, heavy rainfall is less likely to be absorbed into
the land. Water reservoirs that are nearly at capacity have little ability to hold excess
water. As a result, increased flows enter creeks and river systems, raising the risk of
riverine flooding.1

Figure 2.2 shows data from the Bureau of Meteorology illustrating that by September

2022, the ground moisture was already ‘very much above average’ in parts of Central

and Northern Victoria, and in the highest 1% of moisture in some areas. In October, soil
was in the highest 1% of moisture range for most of the state.

10 Bureau of Meteorology, Southern Annular Mode, <http:/www.bom.gov.au/climate/sam> accessed 24 April 2023.

11 Bureau of Meteorology, Submission 73, p. 3.

12 The ARC Centre of Excellence for Climate Extremes, Submission 309, p. 2.
13 Bureau of Meteorology, Submission 73, p. 3.

14 Ibid.
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Figure 2.2 Upper layer soil moisture, September and October 2022,
Victoria

e e bl it et )

Source: Bureau of Meteorology, Australian Water Outlook, <https://awo.bom.gov.au/products/historical/soilMoisture-
rootZone/4,-27.528,134.165/nat,-25.609,134.362/r/d/2023-03-29> accessed 30 March 2023.

Following two years of above-average rainfall, by Spring 2022 many public water
storages across south-eastern Australia (including the Murray-Darling basin) were
‘at or near capacity’.X®> The Bureau’s submission noted that from 1 September 2021 to
September 2022 the overall storage volume for:

e the Murray-Darlin Basin increased from 82.7% to 94.8% of capacity
e the Southern Basin increased from 83.2% to 93.6% of capacity

* the Northern Basin increased from 80.7% to 100.3% of capacity.16

15  Ibid.
16  Ibid, pp. 3-4.
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Figure 2.3 Storage conditions, percentage full of accessible storages
capacity, 1 September 2022
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Source: Bureau of Meteorology, Submission 73, p. 4.

2.2.2 October 2022 rainfall

In the days immediately preceding the floods, Victoria experienced an extraordinary
period of rainfall. Rainfall ran into catchments which were already at capacity and
onto land that was at its highest 1% moisture level. The month of October 2022 was
not just the wettest October recorded, but the wettest month ever in Victoria since
records began in 1900. The rainfall was more than double the October average.'’
Figure 2.4 below shows the average rainfall in Victoria in April-October (left) and
November-March (right).

17  lbid, p.5.
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Figure 2.4 Victorian average rainfall anomaly in April-October and

November-March
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Source: Bureau of Meteorology, Victoria’s water in a changing climate, 2021, p. 21.

The rainfall which contributed directly to the extreme flooding event occurred on

12 and 13 October 2022. On 12 October, moist air from the north brought very heavy
rain, particularly in central parts of the state. According to the Bureau of Meteorology,
in these areas there was ‘widespread daily rainfall totals between 20 and 60 mm

and isolated totals exceeding 100 mm’.28 On 13 October, a cold front passed through
Victoria and brought the heaviest rain to north-eastern and central parts of the state.1®
Many sites (66) experienced their highest ever recorded October daily rainfall between
12 and 14 October 2022.2° A number of sites in Central and North-Eastern Victoria
received more than 150 mm over 48 hours to 9 am on 14 October, with some sites
having their wettest two consecutive days on record.?!

As a result, major flooding occurred on many rivers, resulting in road closures, and
inundating many homes, properties and large areas of farmland.

Figure 2.5 below from the Bureau of Meteorology shows the total rainfall in Victoria
during October 2022.

18 Ibid.

19 Bureau of Meteorology, Victoria in October 2022: wettest month on record, very warm nights, 1 November 2022,
<http:/www.bom.gov.au/climate/current/month/vic/archive/202210.summary.shtml> accessed 14 March 2023.

20  Ibid.

21 Bureau of Meteorology, Submission 73, p. 5.

Legislative Council Environment and Planning Committee


http://www.bom.gov.au/climate/current/month/vic/archive/202210.summary.shtml

2.3

Chapter 2 The October 2022 flood event

Figure 2.5 Total rainfall in Victoria during October 2022
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Source: Bureau of Meteorology, Victoria in October 2022: wettest month on record, very warm nights, 1 November 2022,
<http:/www.bom.gov.au/climate/current/month/vic/archive/202210.summary.shtml> accessed 14 March 2023.

FINDING 1: October 2022 was the wettest month ever in Victoria since records began
in 1900. The climatic conditions were unprecedented, and rain fell on already saturated
ground, creating uniquely devastating flood conditions.

Overview of the flood event

The October 2022 flood event was one of the most devastating in Victoria’s history.?2
Cities and towns across the state were flooded. Tragically the lives of two men were
lost, in Rochester and in Nathalia, as well as homes, businesses, and infrastructure.

The following Sections provide an overview of the flood event with reference to
population centres that were most impacted in terms of the number of properties
aoffected and the scale of damage.

However, it should be noted that smaller towns and agricultural regions across the
state were also severely affected by the flooding. The livelihoods of many in regional
and rural Victoria were impacted, crops and livestock were lost, machinery and
infrastructure were damaged, and harvests were ruined.

22 Victoria State Emergency Service, ‘Victorian Floods 2022’, Community Matters, Edition 21, p. 4.
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Across Victoria, 63 local government areas (and one alpine resort) were affected by
flooding, representing 81% of all local government areas. Figure 2.6 below shows all
of the flood-impacted local government areas. In summary, there were:

* 13 aoffected areas in Hume

5 aoffected areas in Gippsland

* 4 affected areas in Eastern Metropolitan

« 3 affected areas in Southern Metropolitan

* 10 affected areas in Northern and Western Metropolitan
» 8 affected areas in Barwon South West

* 11 affected areas in the Grampians

« 10 aoffected areas in Loddon Mallee.z

According to the Department of Energy, Environment and Climate Action, over
5,000 known Aboriginal cultural heritage sites were impacted by the flood event
and corresponding response and recovery activities.?*

Figure 2.6 Flood-impacted local government areas
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Source: Victorian Government, Submission 295, p. 70.

23 Victorian Government, Submission 295, p. 70.

24 Carolyn Jackson, Deputy Secretary, Regions, Environment, Climate Action and First Peoples, Department of Energy,
Environment and Climate Action, public hearing, Melbourne, 21 November 2023, Transcript of evidence, p. 14.

26 Legislative Council Environment and Planning Committee
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Figure 2.7 below from the Victorian Government’s submission shows the indicative
observed flood extent from the October 2022 event.

Figure 2.7 Indicative observed flood extent
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Source: Victorian Government, Submission 295, p. 69.

FINDING 2: The 2022 flood event affected 63 local government areas and one alpine
resort, representing 81% of all local government areas in Victoria.

FINDING 3: Over 5,000 culturally significant Aboriginal heritage sites were impacted by
the 2022 flood event.

Rochester

Rochester, where the Campaspe River runs through the centre of the town, was heavily
impacted by the October 2022 flood event. Every dwelling in the town was affected

in some way, and sadly one person was found deceased in their home.?® In the days
before the floods of 2022, Rochester received 70 mm of rainfall on 13 October and

30 mm on the 14 October.26

25  Victorian Government, Submission 295, p. 70.

26  Bureau of Meteorology, Daily Rainfall: Rochester, <http://www.bom.gov.au/jsp/ncc/cdio/weatherData/av?p
nccObsCode=136&p_display_type=dailyDataFile&p_startYear=2022&p_c=-1281576287&p_stn_num=080049> accessed
20 March 2023.
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Rochester has previously been impacted by serious flooding, including most recently
in 2011. In 2011, 80% of the town was affected by flooding.?” The Victorian Government
submission noted that on 14 October 2022 Rochester was ‘inundated with flood peaks
higher than those recorded in 2011°.28

Upstream from Rochester sits Lake Eppalock, a reservoir originally designed to hold
water for use by irrigators. As a result of the heavy rainfall on 13 and 14 October, the
reservoir reached capacity and water overflowed into the Campaspe River. Some
submitters to the Inquiry believe this water contributed to the severity of the flooding
at Rochester and other towns upstream.?® This issue will be discussed further in
Section 5.5.

At Rochester, the Campaspe peaked at midnight on Friday 14 October and unlike the
Maribyrnong, the water levels stayed high for days afterwards. This is illustrated in
Figure 2.8 below.

Figure 2.8 Campaspe River at Rochester water height (m) and discharge
(ML/d) between 12 and 19 October 2022
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Source: Department of Environment, Land, Water and Planning, Water Measurement Information System,
<https://data.watervic.gov.au> accessed 30 March 2023.

In its submission, the Campaspe Shire Council3® described the extent of damage
and destruction which occurred in Rochester, stating it was ‘hardest hit, with over
800 homes either damaged or uninhabitable’. The Council provided its submission to

27  Victoria State Emergency Service, Rochester Local Flood Guide, 2020, p. 3.
28  Victorian Government, Submission 295, p. 68.
29 For example, see: Campaspe Shire Council, Submission 650, p. 3; Wayne Park, Submission 5, p. 1.

30 Campaspe Shire Council incorporates the townships of Rochester, Echuca, Gunbower, Torrumbarry and other small rural
communities.

28 Legislative Council Environment and Planning Committee
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the Inquiry on 5 June 2023. At the time, it noted that over 70% of Rochester residents
were ‘still not back in their home some seven months post the event’. Further:

e 250 households were living in caravans on their impacted properties

* many residents were living in makeshift accommodation, such as sheds

» others were living outside the municipality.3!

At the time of writing, approximately 110 residents are also living at the EImore
Village. This village was established by the Victorian Government at the height of the
floods and it housed 350 residents at its peak.

Campaspe Shire Council, Submission 650, p. 2.

Figure 2.9 below gives an aerial view of the flooding.

Figure 2.9 An aerial view of the flooding in Rochester in October 2022

Source: Benjamin Preiss, “This is going to break a lot of people’: Nearly every house in Rochester inundated’, The Age,
15 October 2022, <https:/www.theage.com.au/national/victoria/this-is-going-to-break-a-lot-of-people-nearly-every-house-in-
rochester-inundated-20221015-p5bgOi.html> accessed 22 March 2023.

The Victoria State Emergency Service Rochester Unit received over 350 requests for
assistance. They managed to conduct rescues despite their facility and the Country Fire
Authority station being affected by flooding. A staging post was set up at the sewage
treatment plant to coordinate rescues.3?

31 Campaspe Shire Council, Submission 650, p. 2.
32 Victoria State Emergency Service, ‘Victorian Floods 2022’, p. 12.
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The first death of the October 2022 flood event was recorded in Rochester when a
71-year-old man was found dead in the backyard of his home.33 A second flood-related
death was recorded in Nathalia, north of Shepparton on 19 October 2022.34

Paul Poort

On 14 October at 17:00, the floodwaters breached the floor of our home and we were
inundated with this water. When you realise that there is nothing you can do to stop
the water coming in, the impact is devastating. Initially we were told that this flood
would be about 100 millimetres higher than the previous flood of 2011. If this had been
the case, we would not have been flooded, as we would still have had the clearance.
We built our home 16 years ago, ensuring not only that we built it to the regulation
height that we were given but that we actually built ours a level higher. Many residents
in our town talk about the wave of water that came through at that time, and many of
these residents, like us, did not have flood inundation in 2011 but did in 2022.

One of our big issues will be getting insurance for flooding in the future. Will there be
an embargo on our town for flood cover, and if not, will we be able to afford it, if we
can even get cover? What, if anything, will our governments do to ensure that we are
not disadvantaged by this event, regarding insurance cover?

Source: Paul Poort, public hearing Open Mic, Rochester, 23 August 2023, Transcript of evidence, p. 71.

Hannah Taylor

Our home was one that should never have got wet in Rochester, among many others.
The water did not come from the river but down a road like a tsunami. The water
had stopped rising for about half an hour and then within half an hour we were
sandbagging the motel (two doors up from our home) and evacuating. We were two
weeks off having a fully renovated home, which we’d been doing for two and a half
years. | was 36 weeks pregnant at the time of the flood.

Source: Hannah Taylor, Submission 22, p. 1.

33 Benjamin Preiss, “This is going to break a lot of people’: Nearly every house in Rochester inundated’, The Age,
15 October 2022, <https:/www.theage.com.au/national/victoria/this-is-going-to-break-a-lot-of-people-nearly-every-house-
in-rochester-inundated-20221015-p5bg0i.htm[> accessed 22 March 2023.

34 ‘Man found dead in floodwater at Nathalia, north-west of Shepparton in Victoria’, ABC News, 19 October 2022,
<https:/www.abc.net.au/news/2022-10-19/victoria-flood-death-at-nathalia-shepparton/101550728> accessed 17 April 2023.
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2.3.2 Seymour

The township of Seymour was the first major town to experience flooding in

October 2022,3> when rainfall caused a rapid rise in the Goulburn River. Seymour

is located on the Goulburn River, which flows to the west of the town. It is located
approximately 60 kilometres from Lake Eildon, a reservoir where the Goulburn is
dammed. Seymour has a history of flooding that has resulted in the town’s commercial
centre being moved three times in between the late 19t century and 1916-17.36

Seymour recorded 89.8 mm of rain on 13 October and 65.8mm on 14 October 2022.37

As shown in Figure 2.10 below, the Goulburn River peaked in the early hours of

14 October at 8.26 m, exceeding the previous record of 7.64 m which occurred in
May 1974.38 The floods were the second worst in Seymour’s history after the floods
in 1916.3°

Figure 2.10 Goulburn River at Seymour water height (m) and discharge
(ML/d) between 10 and 17 October 2022
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Source: Department of Energy, Environment and Climate Action, Water Measurement Information System,
<https:/data.watervic.gov.au> accessed 30 March 2023.

The Mitchell Shire Council’s submission noted the widespread damage in Seymour, with
over 250 properties experiencing over floor flooding.4°

35  Mitchell Shire Council, Submission 521, p. 4.
36 Victoria State Emergency Service, Seymour Local Flood Guide, 2020, p. 3.

37 Bureau of Meteorology, Daily Rainfall: Goulburn River at Seymour, 2022, <http:/www.bom.gov.au/jsp/ncc/cdio
weatherData/av?p_nccObsCode=136&p_display_type=dailyDataFile&p_startYear=2022&p_c=-1553247063&p_stn
num=088126> accessed 22 March 2022.

38  Victorian Government, Submission 295, p. 77.

39  Victoria State Emergency Service, Seymour Local Flood Guide, p. 3.
40  Mitchell Shire Council, Submission 521, p. 6.
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Ultimately more than 254 homes and businesses were flooded above floor level.
Hundreds of kilometres of roads were significantly damaged, with more than 50 roads
closed during the event and for a considerable time thereafter. The cost of the roads
alone was in excess of $3 million.

Cr Fiona Stevens, Mayor, Mitchell Shire Council, public hearing, Seymour, 14 September 2023, Transcript
of evidence, p. 2.

Figure 2.11 below shows the extent of the flooding in central Seymour.

Figure 2.11 An aerial view of the flooding at Seymour in October 2022

Source: Chip Le Grand, Rejected Seymour levee could have averted flooding disaster, The Age, 18 October 2022,
<https:/www.theage.com.au/national/victoria/rejected-seymour-levee-could-have-averted-flooding-disaster-20221017-p5bgfi.

html> accessed 22 March 2023.

In its submission, the Victorian Government reported that the Seymour Victoria State
Emergency Service unit area received 274 requests for assistance, of which 150 were
made on 13 October.*!

41  Victorian Government, Submission 295, p. 45.
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Lindsay Poxon

On the day of the 2022 flood, | had to go to Melbourne to help my sister with a hospital
appointment on Thursday 13th. | left before 1lam, at that time, the Goulburn River was
already running a banker, Whiteheads Creek was therefore, unable to drain into the
flood level River and the stalled and spreading floodwater had caused the closure of
Wallis Street between GV Hwy and High St and there was, easily, 100mm of water in
High Street near the Vietnam Veterans Walk. Along Emily Street, near Deep Creek, the
floodwater was over more than half the double carriageway, with the inbound lanes
almost blocked with water. As | crossed the River bridge, the course of the River was
visibly in flood. The rain did not stop during my journey down the Hume Freeway and
several of the reasonably large culverts which cross the Freeway, were overflowing
with up to 100mm on the pavement, causing a problem for traffic, also some pavement
areas were breaking up badly. | believe that not too long after | had left Seymour for
the day, the water levels | had observed in Town, had started to go up even higher quite
quickly.

| did not return to Seymour until the early hours of Friday, by which time the floods

in Town had reached their high and damaging levels of inundation. The roads were
closed and | got to my home via Redbank Road, coming in from the North of Seymour.
The roads were all closed from my side of Town and | could not access the flooded
areas for many days.

Source: Lindsay Poxon, Submission 759, p. 2.

Greater Shepparton

Greater Shepparton sits on the confluence of the Goulburn and Broken Rivers.

The Goulburn runs south to north, with Shepparton on the east bank and the town of
Mooroopna on the west. The Broken River runs across the south of Shepparton before
joining the Goulburn. The Goulburn is the larger of the two rivers. It runs from the high
country, through Lake Eildon and on to the Murray River, passing Shepparton as it
nears the Murray and Broken Rivers. The Seven Creeks also meets the Goulburn at
Kialla West just south of Shepparton. Flooding events in Greater Shepparton can differ
depending on which river is flooding or if both are flooding at the same time.*2

Shepparton and Mooroopna are built on flat ground that is prone to flooding. Previous
major floods include those in 1974, 1993 and 2010, with the 1974 flood—a Goulburn
River dominant flood—being the worst in the modern era, peaking at 12.09 m.43

In 2022, Shepparton received 34.6 mm of rain on 13 October and 46.6 mm on
14 October. There were also water releases from Lake Eildon into the Goulburn River

42  Victoria State Emergency Service, Shepparton, Mooroopna and Kialla Local Flood Guide, 2023, pp. 2-4.

43 Tyler Maher, ‘Shepparton floods: the situation as it stands’, Shepparton News, 16 October 2022,
<https:/www.sheppnews.com.au/news/shepparton-floods-the-situation-as-it-stands> accessed 22 March 2023.
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on 13 October as levels peaked at the reservoir. Some stakeholders contended that
these water releases contributed to flooding downstream (see Section 5.5 for further
discussion on Lake Eildon’s water releases during the 2022 flood event).** Parts of
Shepparton and Mooroopna, including the causeway floodplain between the two
towns, began flooding on 15 October.4®

According to information from the Bureau of Meteorology, the adopted flood peak
for the Goulburn was 12.06 m, which occurred on 17 October 2022. The local flood
guide for the catchment explained that the 2022 flood was bigger than the 1974
event. The location of the river gauge has changed since 1974 so official readings are
different, but when measured at the same place as the old gauge, the 2022 flood
‘was lcm higher than 1974’ 46

Figure 2.12 The Goulburn River at Shepparton water height (m) and
discharge (ML/d) between 12 and 19 October 2022
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Source: Department of Energy, Environment and Climate Action, Water Measurement Information System,
<https:/data.watervic.gov.au> accessed 30 March 2023.

The Committee for Greater Shepparton described some of the impacts of flooding
experienced in the Shepparton area, noting:

* approximately 1-2% of houses in Shepparton-Mooroopna experienced above floor
flooding

* at the peak of flooding, there were over 800 road closures across the Goulburn
Murray region

« a significant number of houses were isolated (but were not flooded).#?

44  For example, see: Mark Lamb, Chief Executive Officer, Murray Darling Association, public hearing, Mooroopna,
13 September 2023, Transcript of evidence, p. 33.

45  Monique Preston, “Year in review 2022: Flooding devastates the region’, Shepparton News, 10 January 2023,
<https:/www.sheppnews.com.au/news/year-in-review-2022-flooding-devastates-the-region> accessed 22 March 2023.

46  Victoria State Emergency Service, Shepparton, Mooroopna and Kialla Local Flood Guide, p. 6.

47  Committee for Greater Shepparton, Submission 393, p. 4.

34 Legislative Council Environment and Planning Committee


https://data.water.vic.gov.au/
https://www.sheppnews.com.au/news/year-in-review-2022-flooding-devastates-the-region/

Chapter 2 The October 2022 flood event

Many residents’ daily lives were affected directly through property damage or
isolation, and their health and wellbeing impacted. Residential properties, businesses
and farms were impacted. Culturally significant sites were flooded. Local properties,
waterways, parks and roadways suffered considerable damage as did several major
Council assets.

Greater Shepparton City Council, Submission 654, p. 3.

Figure 2.13 below shows the extent of flooding in Shepparton.

Figure 2.13 An aerial view of flooding in Shepparton in October 2022
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Source: City of Greater Shepparton, Flood Information Update, 26 October 2022, <https://greatershepparton.com.au/whats-

happenina/news/news-article/!/456/post/flood-information-update-october-2022> accessed 30 March 2023.

Approximately 4000 properties were isolated or inundated in Shepparton and
Mooroopna.*® In its submission, the Victorian Government noted that the Shepparton
Search and Rescue Squad was the busiest volunteer unit during the October 2022
flood event. The Shepparton Search and Rescue Squad:

e received 980 requests for assistance—
- 41% (402) requests were made on 16 October
- 550 related directly to flood impacts

e conducted over 180 rescues, including 287 with potential for flood waters to enter
premises.*?

Of the requests for assistance to the Shepparton Search and Rescue Squad, 770
(78.6%) came from the Shepparton area specifically.>®

48  Monique Preston, ‘Year in review 2022: Flooding devastates the region’, Shepparton News, 10 January 2023,
<https:/www.sheppnews.com.au/news/year-in-review-2022-flooding-devastates-the-region> accessed 1 June 2024.

49  Victorian Government, Submission 295, p. 45.
50 Ibid.
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Vicki and Geoff Woodhouse

At a local level there was no warning notification that was consistent. (2009 flood we
had SES door knocking insisting we leave our property...the water came no where as
close to our house as October 2022).

We had no contact from local government until water had subsided from access
streets.

Source: Vicki and Geoff Woodhouse, Submission 435, p. 1.

Naomi Clark

This time last year, 12 months yesterday to the day, we lost our house and our land.

| am at Bunbartha, which is about 10, 15 minutes out of Shepparton. We live practically
a stone’s throw from Loch Garry, which is an infrastructure | imagine most people know
about, where when the water gets to a certain point in Shepparton, they open the bars
and let it out onto the flood plains. We were not expecting to flood ourselves; we were
expecting it to flood a couple of roads away. However, on that particular day when
Goulburn-Murray Water was supposed to lift the bars, due to lack of management,

| feel, and no common courtesy obviously for us downstream, the bars were not pulled
at an adequate time, and all the water that built up in the loch then blew out the
majority of levees, which then led to me and my neighbours losing our homes and our
farms. We are hobby farmers, so we work. We do not make a wage off our farms. It is
purely we bought it to set ourselves up and so our kids could have an opportunity to
be out of town and ride horses and pursue their interests. So for us it has just been
absolute turmoil. | probably sound a bit exhausted - it has been a long 12 months. It is
taking its toll.

Source: Naomi Clark, online open mic, public hearing, 18 October 2023, Transcript of evidence, p. 12.

Echuca

Echuca has a long history of flooding, with floods in 1870 and 1993 considered the
worst on record, with heights of 96.2 m and 94.77 m respectively. Historically, floods
are more severe when all three rivers in the region flood at once.5! Echuca sits at
the confluence of the Murray River and the Campaspe River. The Goulburn also runs
nearby, joining the Murray 15 km to Echuca’s east.

Echuca received 55 mm of rain on 13 October and 35 mm on 14 October 2022. Flooding
began on the Campaspe River on 15 October and later the Murray, reaching a peak

51 Victoria State Emergency Service, Echuca Local Flood Guide, 2023, p. 2.
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of 94.98 m, the highest since 1916.52 Figure 2.14 below shows the height of the Murray
River between 13 October and 5 November 2022. The data clearly depicts that from

13 October 2022 the Murray River peaked slowly but stayed elevated for several weeks
after flooding began.

Figure 2.14 Murray River at Echuca water height (m) between 13 October
and 5 November 2022
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Source: Department of Energy, Environment and Climate Action, Water Measurement Information System,
<https://data.watervic.gov.au> accessed 30 March 2023.

Unlike other flood-affected areas, because the Murray River did not peak until nearly
two weeks after the flooding began there was time to consider flood mitigation
measures.

On 17 October, Emergency Management Victoria, as the lead agency during the
flooding event, made the decision that a levee needed to be built to protect as much
of the town as possible.53 A levee was constructed within 48 hours along the eastern
side of the town that faces the Murray. It was built on the first available flat solid
ground back from the Murray floodplain, along residential streets.>* The levee was
constructed from earth and sandbags by locals with the help of Australian Defence
Force personnel.>®

52 Ibid. The flood gauge at Echuca Wharf uses the Australian Height Data metric, which measures water level based on height
above sea level. This accounts for the large number in comparison to other river levels, which measure depth from riverbed to
water level.

53  Campaspe Shire Council, A statement from Campaspe Shire council regarding the Echuca levee, 25 October 2022,
<https:/www.campaspe.vic.gov.au/Our-council/News-media/Latest-news/Statement-Echuca-Levee> accessed 1 June 2024.

54  Bianca Hall and Patrick Hatch, ‘Line in the sand: How a makeshift levee divided a country town’, Sydney Morning Herald,
2 November 2022, <https:/www.smh.com.au/interactive/2022/echuca-levee/index.html> accessed 29 March 2023.

55 Ibid.
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Figure 2.15 The location of the temporary levee in Echuca, October 2022
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Source: Bianca Hall and Patrick Hatch, ‘Line in the sand: How a makeshift levee divided a country town’, Sydney Morning Herald,
2 November 2022, <https:/www.smh.com.au/interactive/2022/echuca-levee/index.html> accessed 29 March 2023.

The levee protected the vast majority of the town from flooding. However,
approximately 190 properties on the other side of the levee were inundated. It is
unclear what considerations were taken regarding the location of the levee, and
whether the construction of such a levee was part of flood emergency plans before the
flood event in October. However, the Shire of Campaspe Flood Emergency Plan does
dictate that property may be protected by construction of temporary levees, making
particular reference to the potential need for a temporary levee at Echuca East.

Figure 2.16 below shows a partial aerial view of the levee and flood damage in Echuca.

Figure 2.16 Partial aerial view of the levee and flood damage in Echuca
from October 2022 flood event

Source: Bianca Hall and Patrick Hatch, ‘Line in the sand: How a makeshift levee divided a country town’, Sydney Morning Herald,
2 November 2022, <https:/www.smh.com.au/interactive/2022/echuca-levee/index.html> accessed 29 March 2023.
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Flood mitigation measures, including the temporary levee in Echuca, will be discussed
further in the Chapter 5.

Glenn Carrington

On the weekend of 15th & 16th October 2022, all residents in Echuca and surrounds
received a text message to evacuate their homes. We decided to stay along with,

| would expect, a vast majority of residents. We did however begin lifting our
belongings off the floor, just in case.

On 17th October 2022, the Campaspe Shire, SES and Emergency Management
Victoria held a community information session at around 10am in the morning. At this
information session authorities advised that the water was likely to be higher than
originally anticipated and that to protect the town a levee would be built essentially
cutting off around 60 or more houses. Unfortunately, we were one of those houses.

At around 2pm that same afternoon, a police officer came to us to let us know that if
we didn’t evacuate that day, we wouldn’t be able to get back to our house because
the levee was going to cut off our access. The new estimate of flood level was that we
would have around one to one and a half metres of water going through our house.

By the time we heard this news, it was too late to sand bag our house, and incidentally,
we were advised they had run out anyway.

Our family and friends helped us remove as much of our belongings as we could, and
we moved in with our daughter and son-in-law.

As it turned out, the levee was built with vehicle access and we were able to keep an
eye on our property as the flood levels rose. We noticed that the SES had pumps set up
along the length of the levee in various locations, and one was set up across the road
from our home.

We began hearing stories of looters gaining access to properties that had been
evacuated, and | decided to return home and stay to keep an eye on our home on

26th October 2022. That night at around midnight | heard pumps start up from

across the other side of the levy and | went out to take a look. What | saw absolutely
disgusted me. The town’s sewer system had overflowed into the storm water and was
flooding the streets on the “right” side of the levy. They were pumping the excess water
over the levee to the “wrong” side.

Source: Glenn Carrington, Submission 527, pp. 1-2.

Water releases from Lake Eildon and Lake Eppalock

The Committee heard evidence from stakeholders expressing concerns that water
releases and overflows from the Lake Eildon and Lake Eppalock dams in the days prior
worsened the severity of flooding. These stakeholders contended that the flooding
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in towns downstream from the dams—which included Rochester, Seymour and
Shepparton—experienced worse flooding because of these releases.

This Section provides an explanation of the water releases from Eildon and Eppalock
and canvasses some of the evidence from stakeholders on the impact it had on
flooding.

Figure 2.17 below shows the location of the two reservoirs and the towns and cities that
experienced severe flooding.

Figure 2.17 The location of Lake Eildon and Lake Eppalock and the
towns and cities that experienced severe flooding

Loch
Goulburn River \ Garry

Boosey Creek

<
Q
=
\\n:

iy Kyabram
7~ ===, Rochester L] z. ¢ Q
z ” o K, W/ \"}% angaratta ¥
epparton 2
3 ampaspe , Greens P Broken River
Weir Lake ® Tatura d { Caseys
!‘ : Fifteen
Imore @ [ ranga ! Weir Mile King
| Basln Stuart Honeysuckle Cronk River
i Waranga -y g}.lrl“fla)’ Crnel{ Baddaginnie m
. '|\ \é’\"estem ,\-""" L3S - . Creek % Renalla Moyhu
‘mpaspe Rifer iCnanes - I'/ { Violet B
~/ Catmm:h }l Town Cﬁ?i{
Mount Seven o) Ryans
Pleasant Creek Goulbum Crecks Creek
-
Bendigo Weir ®Eurca ug g
s
° G 5
Forest Nagambie P Coz i Holland
Burnt Creek E el {\ al
Cr |
eek \
Brankeet
Creek Nlllahcootle

Creek

] Hughes

Creek
Seymour
; Mansfield
. Whiteheads Home ] FardCiaals

Creek Creek

Sugarloaf Creck ]
Goulburn River Lake Eildon

Delatit
® Alexandra
Howqua River
® Tea .
g:unday =
: reek
Kilmore
L Murrindindi
River
® VWoodend Bublon
River Y

Source: Goulburn-Murray Water, GMW Overview, <https:/www.g-mwater.com.au/about/gamw-overview> accessed 17 April 2023.

Big Eildon dam was constructed in the 1950s to provide water storage for irrigation for
farmers along the Goulburn irrigation district. There is also a hydropower station at the
lake. A decade later in the 1960s, the Lake Eppalock dam was created to store water
for irrigation along the Campaspe and to supply water to Bendigo.5®

56  Goulburn-Murray Water, Lake Eildon, <https://www.g-mwater.com.au/water-operations/storages/goulburn/lakeeildon>
accessed 17 April 2023; Goulburn-Murray Water, Lake Eppalock, <https:/www.g-mwater.com.au/water-operations/storages,
campaspe/lakeeppalock> accessed 17 April 2023.
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Goulburn-Murray Water is responsible for operating both reservoirs. According to the
corporation, ‘the primary purpose of its dams are to store water for its customers’
water entitlements’, and ‘large dams are not designed or operated specifically for flood
mitigation’.3” The Water Act 1989 (Vic) prescribes filling targets and sets out that a key
duty for storage managers is to hold water allocated to their customers.>8

In relation to filling targets, for Lake Eildon these have been set ‘so that Lake Eildon
will reach full capacity with inflows that would be expected in 95 years out of 100°.5°
Each year, Goulburn-Murray Water aims for the lake to be 100% full by 1 October, or

1 November in wetter years.5% Figure 2.18 below shows the filling targets that were in
place for 2023, and the actual volume of the lake as of April 2023. It should be noted
when considering the scale of the graph that as of 20 April 2023, Lake Eildon was
94% full.8 It should also be noted that filling targets are only used between 1 May and
1 November, as storage levels historically decrease after this time.52

Figure 2.18 Target volumes for Lake Eildon in 2023
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Source: Goulburn-Murray Water, Managing water levels at Lake Eildon, <https://www.g-mwater.com.au/news-updates/notices
managing-water-levels-at-lake-eildon.html> accessed 21 April 2023.

57  Goulburn-Murray Water, Managing Water Storages, <https:/www.g-mwater.com.au/water-operations/managing-water-
storages> accessed 17 April 2023.

58  Water Act 1989 (Vic); Goulburn-Murray Water, Managing Water Storages, <https://www.g-mwater.com.au/water-operations,
managing-water-storages> accessed 17 April 2023.

59  Goulburn-Murray Water, Managing water levels at Lake Eildon, <https://www.g-mwater.com.au/news-updates/notices
managing-water-levels-at-lake-eildon.html> accessed 21 April 2023.

60 Ibid.
61 Ibid.
62 Ibid.
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Goulburn-Murray Water reviews Lake Eildon’s storage capacity monthly. For example,
in September 2023 an environmental order was placed to target flows downstream of
Goulburn Weir. Between 80,000 and 120,000 ML was expected to be released over a
month to meet this order.®3

The water levels of Lake Eildon and Eppalock are near capacity during winter and
particularly spring. Where a significant rain event occurs (such as the October 2022
event), these large managed storages with spillways must release water to avoid
breaching capacity.

This is managed by organised water releases. However, the capacity for water
releases is limited and these cannot be undertaken immediately. Goulburn-Murray
Water’s website explained that ‘the amount of [flood] mitigation generally reduces
as the size of the flood increases, so there may be little mitigation benefit for large
floods’.64

In the days leading to the October 2022 flood event, Goulburn-Murray Water
conducted water releases for six consecutive days ranging from 9000 mg/| a day to
36,000 mg/I a day, due to forecasts of significant rainfall. At the time, Lake Eildon was
already at 98.9% capacity.5>

Releasing water from dams can be a significant mitigation measure. However, as
noted above, some stakeholders from flood-affected areas in Northern Victoria
attributed some blame to the water releases for the magnitude of flooding their towns
experienced. Water releases at Lake Eildon and Lake Eppalock is discussed further in
Chapter 5.

63 Ibid.

64  Goulburn-Murray Water (GMW), Managing Water Storages, <https://www.g-mwater.com.au/water-operations/managing-
water-storages> accessed 17 April 2023.

65 Chip Le Grand, ‘Climate risks for dams revealed as Eildon struggles to hold back floods’, The Age, 15 November 2022,
<https:/www.theage.com.au/politics/victoria/climate-risk-for-dams-revealed-as-eildon-struggles-to-hold-back-floods-
20221110-p5bx9p.html> accessed 21 April 2023.
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Maree Traill

We are familiar with floods in Rochester, | was around for the 2011 floods and a few
before that. After the 2011 floods, another lady started the Rochester Community Page
Facebook page and invited me to help admin it. So we are well and truly familiar with
how to get information out to the community and fast....

We all know how it goes, Eppalock started spilling late September, then in the week
starting the 10th of October, we got unprecedent rains. | remember laying in bed, | think
on Wednesday the 12th it was, thinking oh my god is it ever going to stop. We had

town meetings, with the usual emergency services present, SES, Vic Pol, Fire brigade,
NCCMA, Campaspe shire, ERV and more people I've probably forgotten. Herein comes
my first complaint - Goulburn Murray Water, the management body of the lake? Were
not present during any of these meetings.

NONE of the media were present to live stream these meetings to those in the
community who couldn’t attend - | DID. Me, a volunteer community member with a
husband and 3 boys, 10, 11 and 13. | just wanted the community to know what was
going on.

I’m going to assume that GMW were releasing water from the lake in the lead up to
these unprecedented rains, but the fact that releases are restricted by the size of the
valve at the lake to 1800 megalitres a day - a pitiful amount. Who builds a bath and
puts a pinhole sized plug in the bottom??

The rain came, the lake spewed its hateful water at us. How much exactly? No idea....
because yet again GMW were silent. They would have surely had an idea of inflows
into the lack from the catchment? After the flood event they released a report saying
that 235000 megalitres of water flowed into the lake in the unprecedented rain - that’s
more than 2 thirds of the entire capacity of the lake that flowed in!! | get that we can’t
control rainfall but that lake should be able to control releases via mitigation gates!!
Theres no way out for huge volumes of water except over the top

Source: Maree Traill, Submission 10, p. 1.

Losses to agriculture

The floods of October 2022 also caused damage to smaller settlements and large
swathes of agricultural land. The impact in these areas was immense. Homes were
destroyed, infrastructure and assets were damaged, livestock and harvests were lost.5
This flooding included the Loddon and Avoca rivers.

Table 2.1 below, provided by Agriculture Victoria, is an overview of the losses sustained
by farmers and Victorians in regional areas.

66  Agriculture Victoria, Flood and Storm Impacts in late 2022, <https://agriculture.vic.gov.au/farm-management/emergency-
management/floods/flood-and-storm-impacts-late-2022> accessed 31 March 2023.
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Table 2.1 Agricultural impacts of the October 2022 floods

Impact measured Number as at 9 December 2022
Livestock deaths 15,662
Livestock missing 1,937
Fencing damaged (kilometres) 12,000
Hay or silage destroyed (tonnes) 153,850
Stored grain lost (tonnes) 5,120
Pasture lost (hectares) 168,703
Field crops lost (hectares) 218,640
Total farm area affected (hectares) 498,629
Perished beehives 1,164
Beehives requiring feeding 2,074
Honey flow losses—actual (tonnes) 208

Source: Agriculture Victoria, Flood and storm impacts in late 2022, <https://agriculture.vic.gov.au/farm-management/emergency-
management/floods/flood-and-storm-impacts-late-2022> accessed 31 March 2023.

Maribyrnong

In Melbourne, the Maribyrnong River began to flood on the evening of 13 October 2022.
There was 10 mm of rain on 13 October and 22.8 mm on 14 October.8” By 6 am on

14 October, the flood waters were peaking at the monitoring station in Keilor, a few
kilometres north-east of the most affected areas in Maribyrnong and Moonee Ponds.58

The catchment area for the Maribyrnong River, like other parts of the state,
experienced heavy rainfall in the lead up to the flooding event. A factsheet by
Melbourne Water notes that the catchment is wide in the upstream area stretching
from Gisborne in the west, to Lancefield and then Wallan in the east. The Maribyrnong
and its tributaries funnel into a narrow shape as they reach metropolitan Melbourne.
This means that longer rainfall events, such as those in the days preceding the

flood, have higher peak flows in the downstream parts of the Maribyrnong in the
metropolitan areq.%?

Figure 2.19 below shows the height of the Maribyrnong at Keilor and the amount of
water discharged through the Maribyrnong for the week beginning 11 October 2022.
The data indicates that the river peaked quickly, escalating from midday on 13 October
to peak on the morning of 14 October, before dissipating almost as quickly to be close
to its previous height by 16 October.

67 Bureau of Meteorology, Daily Rainfall, Gisborne (Rosslynne Reservoir), 2022, <http:/www.bom.gov.au/jsp/ncc/cdio,
weatherData/av?p_nccObsCode=136&p_display_type=dailyDataFile&p_startYear=2022&p_c=-1520146637&p_stn
num=087182> accessed 15 March 2023.

68 Department of Environment, Land, Water and Planning, Water Measurement Information System,
<https:/data.watervic.gov.au> accessed 15 March 2023.

69 Melbourne Water, Fact Sheet: Maribyrnong River Flood Event: What we know so far, 2023, <https://hdp-au-prod-app-mw-

yoursay-files.s3.ap-southeast-2.amazonaws.com/5716/7384/1817/Fact_Sheet_What_we_know_so_far_Maribyrnong
Flood.pdf> accessed 1 June 2024, p. 1.
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Figure 2.19 Maribyrnong River at Keilor water height (m) and discharge
(ML/d) between 11 and 18 October 2022
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Source: Department of Environment, Land, Water and Planning, Water Measurement Information System,
<https:/data.watervic.gov.au> accessed 30 March 2023.

The Victorian Government submission to this Inquiry notes that that flooding in
Maribyrnong reached a peak of 4.216 m. The Government said that Maribyrnong has

a ‘history of significant flood events’, with several serious flooding incidents occurring
from 1906 to 1993.7° According to information from Melbourne Water, the October 2022
flood event was the area’s third worst following floods in 1906 which reached 4.5 m
and in 1916 which reached 4.26 m.”* The October 2022 flood was higher than the floods
of 1974, which caused widespread property damage and flooded the Flemington
Racecourse.”?

The Maribyrnong City Council noted that, as a consequence of the October 2022
flooding, 525 properties were impacted, including homes, businesses and community
organisations.”

The City of Melbourne, which includes sections of the lower reaches of the Maribyrnong
River within its municipal boundaries, explained that:

* three businesses were severely affected

» five businesses had light-to-medium impact

+ the basement of one residential block flooded:
- 80 vehicles were damaged

- residents’ personal belongings in basement storage cages were damaged.”

70  Victorian Government, Submission 295, p. 80.

71 Melbourne Water, Fact Sheet: Maribyrnong River Flood Event: What we know so far, p. 3.
72 lbid., pp. 2-3.

73 Maribyrnong City Council, Submission 530, p. 3.

74  City of Melbourne, Submission 296, pp. 5-6.
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The Committee notes that there are contrasting figures about the number of properties
damaged in Maribyrnong, with The Age reporting that 606 properties were affected.”>

The most heavily impacted area in terms of property damage was in the north of the
Maribyrnong City Council boundary, in a low-lying area bisected by Raleigh Road.
This area was previously flooded in 1974. Figure 2.20 was provided in a submission to
the Inquiry. It shows the extent of the flooding in that area.

Figure 2.20 The extent of the flooding in an area of Maribyrnong on
14 October 2022

Source: Lee Lanzafame, Submission 19, p. 21.

Moonee Valley City Council was another local government area significantly affected
by flooding along the Maribyrnong in 2022. Parts of the municipality sit on the
opposite bank of the river to Maribyrnong City Council’s municipality. The submission
by Moonee Valley City Council to Melbourne Water’s Maribyrnong River Flood Review
states that 180 residents were impacted by the flooding, the majority of which were
over 65 and vulnerable. The flooding affected parts of Ascot Vale close to the river,
and a retirement home called Rivervue, in Avondale heights.”® In addition, parts of
Kensington and West Melbourne in the City of Melbourne also experienced flooding.

Figure 2.21 below shows the extent of the flooding in the Maribyrnong City Council area
on 14 October 2022.

75 Clay Lucas and Sophie Aubrey, ‘Flood alert system failed, leaving Maribyrnong residents to flee rising water’, The Age,
6 February 2023, <https:/www.theage.com.au/politics/victoria/flood-alert-system-failed-leaving-maribyrnong-residents-to-
flee-rising-water-20230203-p5chsd.html> accessed 16 March 2023.

76  Moonee Valley City Council, submission to Melbourne Water’s Maribyrnong River Flood Review, pp. 7-12.
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Figure 2.21 The extent of the flooding along the Maribyrnong River in
Melbourne on 14 October 2022
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Source: City Development Delegated Committee (City of Maribyrnong), Agenda Item 6.2, 28 March 2023, p. 89.

According to Victorian Government figures, between 13 and 14 October there were
70 requests for assistance due to the Maribyrnong flooding.””

77  Victorian Government, Submission 295, p. 83.
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Paul Williamson

As | lay on my couch after dinner on that Thursday night, | received many texts from
friends, local and overseas, hoping our situation was ok and wising us the best.

| assured them that | had been constantly checking in on the Bureau of Meteorology,
Flood Watch for Maribyrnong river and was comfortable that the projected flood levels
of 2.4m for the area not of concern for our house as our land is at a level of 2.9m. | was
aware that lower lying properties on the other side of Maribyrnong road had been door
knocked by the SES.

| went to bed that night relaxed in the knowledge that tomorrow there may be some
water in our street, it was not going to be the big one | have been waiting 27 years for.
That all changed at 4.30 am on Friday Oct 14th, when the evacuation text arrived on
my phone. | went straight down to the river and talked to neighbours and police who
were door knocking. We moved our cars to higher ground at the other end of Duffy st.
My partner stayed with her car on the high ground of Duffy st, as | watched the water
steadily rise. | was at first concentrating on watching the front yard and watched the
water slowly rise to the level of our font deck as other properties were inundated. | had
raised the floor level prior to undertaking a renovation in 2012. From the front deck |
heard gurgling of water rising through the toilet, bath, shower and sink ... it was then |
noticed the back yard was totally inundated with our back shed with a metre of water
through it and the outdoor fridge and my prized electric smoker floating. The water
came through the front door as | scrambled to get my musical instruments and
computers to the 2nd story.

| grabbed photos, documents, clothing and put them on beds with my partners words
ringing in my ears that all her memorabilia should be moved upstairs, just in case ...

| assured her that we would be fine, given the flood level information available from
BOM, the lack of urgency from emergency services. We were aware that lower lying
areas of the township had been door knocked and alerted to possible inundation.
Eventually waist high water was throughout the downstairs area of the house and
almost above my head in the back yard. After saving as much as possible | stayed in
the house that night and watched as the water receded leaving the full extended of
the catastrophe.

Source: Paul Williamson, Submission 17, pp. 3-4.
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Antoinette Bufalino

As | have lived in the area for many decades, | am aware of how it occurs, have
experienced the 1974 flood.

At 04:30 | was alarmed because the water had come through the storm water drains
so therefore, | was horrified at the thoughts that | had in my head the day before had
come true.

| immediately got dressed harnessed my dog and went around to Ensign St. At the
apartments where | have a few friends to alarm them because | knew the water comes
through Coulson Park first before it actually comes to Chifley drive so | knew they
would be in undated with water already.

As | approached the tenants were already up and discussing what we should do next
as we were not notified by the SES nor the council nor Melbourne water nor nobody.

We were left to our own devices to engage into some sort of emergency procedure and
rescue some of our neighbours which in fact Mary which lived in inside St. Had to be
rescued by us.

| remember that morning we were just all in action, it was all adrenaline, we were
anxious, frightened uncertainty of what we should do and the velocity of that water
coming in was horrifying.

Source: Antoinette Bufalino, Submission 734, p. 1

The Committee received many submissions which included firsthand accounts of the
flood event by residents of Maribyrnong. Readers can find these on the Committee’s
webpages.
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Chapter 3
Victoria’s flood governance
arrangements

Introduction

Victoria’s flood governance arrangements are complex, spanning numerous
legislative instruments and policy documents, and involving a range of government
and non-government actors. This Chapter highlights key legislation and government
policies relevant to flood management. With reference to the Victorian Floodplain
Management Strategy and State Emergency Management Plan, it attempts to
summarise the main roles and responsibilities of those involved in flood management.

Overview of governance structure

The following figure provides an overview of Victoria’s flood governance arrangements.
It is divided into three categories—floodplain and catchment management; land use,
development, and protection; and emergency management, response and recovery.

It highlights the key policy, legislation and actors relating to each of these categories.
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Figure 3.1 Overview of Victoria’s flood governance arrangements
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Source: Legislative Council Environment and Planning Committee.
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3.3 Legislation relevant to floodplain management

The legislation in this Section is relevant to floodplain and catchment management in
Victoria. Figures 3.2 and 3.3 below provide a high-level overview of this legislation as
well as key policy and actors.

Figure 3.2 Overview of floodplain and catchment management
arrangements

[ Floodplain and catchment management ]

Catchment and Land Protection Act 1994 (Vic)
Sets up a framework for integrated catchment management and protection.

Water Act 1989 (Vic)

» States the law relating to water in Victoria.

» Gives the Minister for Water powers and responsibilities in relation to water
management and allocation, including during flood emergencies.

» Gives Melbourne Water supply and sewerage functions.
» Gives catchment management authorities floodplain management functions.

Victorian Floodplain Management Strategy
Sets the direction for floodplain management in Victoria.

Regional floodplain management strategies

Implements the Victorian Floodplain Management Strategy
at the regional and local levels.

Water Cycle Adaptation Action Plan

Identifies priorities for adapting the water cycle, which involves
services for managing flooding, to the changing climate.

Catchment Department of Energy,
management Melbourne Water Environment and
authorities Climate Action
Councils Water authorities Dam operators
[ [ Key laws [ Key policy [ Key actors ]

Source: Legislative Council Environment and Planning Committee.
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Figure 3.3 Overview of land use, development and protection
arrangements

[ Land use, development and protection ]

Planning and Environment Act 1987 (Vic)

Establishes a framework for planning the use, development and protection
of land, including through the use of the Victoria Planning Provisions.

Building Act 1993 (Vic)
Regulates building work and standards.

Building Regulations 2018 (Vic)

» Supplements the Building Act 1993 (Vic).

* Requires councils to prepare maps for areas liable for flooding, and not give
consent to building permits where there is likely to be a danger to occupants
due to flooding.

Victoria Planning Provisions

Standardised planning provisions which contains a set of
provisions that must be include in all planning schemes.

Planning schemes
Sets out the ways land can be used.

National Construction Built Environment
Code Adaptation Action Plan
Prescribes a standard of design Identifies priorities for adapting the
and construction for buildings in built environment, which faces risk
flood hazard areas. of flooding, to the changing climate.

Victorian Planning Department of Department of Ene(;gy,
Authority Trqnspor:t En\{lronment_qn
and Planning Climate Action
[ [ Key laws [ Key policy [ Key actors ]

Source: Legislative Council Environment and Planning Committee.

3.3.1 Catchment and Land Protection Act 1994 (Vic)

The Catchment and Land Protection Act 1994 (Vic) sets up a framework for the
integrated management and protection of catchments.! The Act enables the Governor

1 Catchment and Land Protection Act 1994 (Vic) s 1.
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in Council, on the recommendation of the Minister for Water, to determine catchment
and land protection regions.z At present, Victoria has ten such regions, each of which is
managed by a catchment management authority.

Figure 3.4 Map of catchment and land protection regions

NORTH CENTRAL

GOULBURN
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EAST
GIPPSLAND

Source: Vic Catchments, Home <https://viccatchments.com.au> accessed 2 February 2024.

Catchment management authorities’ functions include preparing regional catchment
strategies and advising the Minister for Water on regional priorities.3 Catchment
management authorities also have functions under the Water Act 1989 (Vic), including
floodplain management.*

Since 2022, Melbourne Water has acted as catchment management authority for
the Port Phillip and Western Port Region.’ Other catchment management authorities
whose regions experienced significant flooding in the 2022 flood event include:

e Corangamite Catchment Management Authority

* Mallee Catchment Management Authority

e North Central Catchment Management Authority

e Goulburn Broken Catchment Management Authority

e North East Catchment Management Authority.

Catchment and Land Protection Act 1994 (Vic) s 10.
Catchment and Land Protection Act 1994 (Vic) s 12.
Water Act 1989 (Vic) pt 10 div 4.

Catchment and Land Protection Act 1994 (Vic) s 11A.

g A NN
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Water Act 1989 (Vic)

The Water Act 1989 (Vic) establishes the legal framework for the allocation and
management of water resources, including the use of water for irrigation, domestic
use, and other purposes.® It also sets out the powers and responsibilities of the Minister
for Water in relation to water management and allocation, including during flood
emergencies.’

Under the Act, Melbourne Water has water supply and sewerage functions. Likewise,
catchment management authorities have functions relating to designated waterways,
such as preparing regional waterway strategies,? and in relation to floodplain
management.2® These include:

» finding out how far and high flood waters are likely to be
* declaring flood levels and building lines

» controlling developments

* minimising flooding and flood damage

« providing advice to government and the community.1?

Local government legislation

The Local Government Act 2020 (Vic) seeks to give effect to the Constitution Act 1975
(Vic), which provides that councils are a distinct and essential tier of government with
functions and powers considered necessary by the Parliament.1?

Alongside the 2020 Act, the Local Government Act 1989 (Vic) seeks to ensure councils
have the functions and powers necessary to perform their role.13

The two Acts are the main pieces of legislation guiding Victoria’s councils, prescribing
their constitution, management, and operations, among other things. Under the

1989 Act, councils are responsible for public sewers and drains.* Councils are also
designated planning authorities under the Planning and Environment Act 1987 (Vic).1?

6 Water Act 1989 (Vic) s 1.

7 Water Act 1989 (Vic) pt 3div 1.
8 Water Act 1989 (Vic) s 22.

9 Water Act 1989 (Vic) pt 10.

10 Water Act 1989 (Vic) pt 10 div 4.

11 Water Act 1989 (Vic) s 202.

12  Local Government Act 2020 (Vic) s 1.

13 Local Government 2020 (Vic) s 4.

14  Local Government Act 1989 (Vic) s 198.

15  Planning and Environment Act 1987 (Vic) ss 8A and 8AA.
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Planning and Environment Act 1987 (Vic)

The Planning and Environment Act 1987 (Vic) establishes a framework for planning
the use, development and protection of land in Victoria.1® The Act enables the Minister
for Planning to create the Victoria Planning Provisions,*” and enables planning
authorities—including the Minister and councils—to prepare and amend planning
schemes.!® These schemes must seek to further the objectives of planning in Victoria,
which are outlined in the Act, and may make any provision relevant to the use,
development, protection or conservation of land.?

In preparing a planning scheme or amendment, planning authorities must have regard
to the Victoria Planning Provisions, which contains a set of provisions that must be
included in all planning schemes.?® Through the Victoria Planning Provisions and
planning schemes, the Victorian Government implements floodplain strategies, policies
and guidelines, including the Victorian Floodplain Management Strategy, discussed in
Section 3.5.%

Building legislation

The Building Act 1993 (Vic) regulates:
* building work and standards
* plumbing work and standards

 building practitioners, employees and plumbers.??

The Act also provides for accreditation, building and safety matters, building disputes,
and building and occupancy permits, which are required for a range of building works
including levees.?

The Act is supplemented by the Building Regulations 2018 (Vic). The Regulations
require councils to prepare maps for all areas prone to flooding.2* They also require

a building permit applicant in an area prone to flooding to receive consent from the
relevant council for the permit.25> A council must not give its consent to a building
permit if the council believes there is likely to be danger to the life, health or safety of
building occupants due to flooding.26

16  Planning and Environment Act 1987 (Vic) s 1.

17  Planning and Environment Act 1987 (Vic) s 4A.

18  Planning and Environment Act 1987 (Vic) s 8.

19  Planning and Environment Act 1987 (Vic) s 6(1).

20  Planning and Environment Act 1987 (Vic) s 12(2)(aa).
21  Victorian Government, Submission 295, pp. 92-93.
22 Building Act 1993 (Vic) s 1.

23 Building Act 1993 (Vic) s 1.

24  Building Regulations 2018 (Vic) s 148.

25  Building Regulations 2018 (Vic) s 153(2).

26  Building Regulations 2018 (Vic) s 153(4).
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The Act and Regulations exist alongside the National Construction Code. The Code
prescribes a standard design and construction for buildings in flood hazard areas.

For example, it requires buildings in flood hazard areas to be designed and constructed
to resist floatation, collapse or significant permanent movement during flood events.?
Such buildings must also comply with the Standard for Construction of Buildings in
Flood Hazard Areas,?® which aims to reduce the risk of death or injury of building
occupants during flood events.??

Climate Change Act 2017 (Vic)

The Climate Change Act 2017 (Vic) establishes a framework for climate action in
Victoria. One of the purposes of the Act is to provide for a strategic response to climate
change through a climate change strategy, adaptation action plans and emissions
reduction pledges.3® For example, the Act establishes a long-term emissions reduction
target of net-zero by 2050.31

Under the Act, an adaptation action plan must be prepared in respect of the water
cycle system, which includes flood management services, and the built environment
system.32 The Water Cycle Climate Change Adaptation Action Plan 2022-2026
considers flood mitigation assets, the mapping of flood risk, and the impact of flood to
the water cycle system.33 The Built Environment Climate Change Adaptation Act Plan
2022-2026 likewise considers the impact of natural hazards like flooding on the built
environment.3

Legislation relevant to flood response

The legislation outlined in this Section is relevant to flood response in Victoria.

Figure 3.5 below provides a high-level overview of this legislation as well as key policy
and actors.

27 Commonwealth of Australia and States and Territories of Australia, National Construction Code Volume One - Building Code
of Australia, Australian Building Codes Board, 2019, p. 88.

28 Ibid., p. 95.

29 Commonwealth of Australia and States and Territories of Australia, Construction of buildings in flood hazard areas - ABCB
Standard 2012.3, Australian Building Codes Board, 2019, p. ii.

30 Climate Change Act 2017 (Vic) s 1(e).
31 Climate Change Act 2017 (Vic) pt 2 div 1.
32  Climate Change Act 2017 (Vic) s 34(4).

33 Department of Environment, Land, Water and Planning, Water Cycle Climate Change Adaptation Action Plan 2022-2026,
2022, p.10.

34  Department of Environment, Land, Water and Planning, Built Environment Climate Change Adaptation Action Plan, 2022,
p. 42.
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Figure 3.5 Overview of flood-related response and recovery
arrangements

[ Emergency management response and recovery ]

Emergency Management Act 2013 (Vic)

Establishes governance arrangements for emergency management
in Victoria, including for natural disasters like floods.

Victoria State Emergency Service Act 2005 (Vic)

Reestablishes the Victora State Emergency Service as a statutory authority
responsible for emergency response and support, including in relation to flood.

Meteorology Act 1955 (Cth)

Establishes and outlines the functions of the Bureau of Meteorology,
including the issue of flood warnings.

State Emergency Management Plan

» Provides an integrated, coordinated, comprehensive approach to
emergency management.

» Outlines the relevant roles and responsibilities.

SEMP Flood Sub-Plan
Supplements the State Emergency Management Plan.

Responder agencies, including the Victoria State Emergency Service

Emergency Emergency
Management Recovery Mi:;z?gl(?f
Victoria Victoria .
Inspector-General
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Management
[ [ Key laws [ Key policy [ Key actors ]

Source: Legislative Council Environment and Planning Committee.
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Emergency management legislation

The Emergency Management Act 2013 (Vic) establishes governance arrangements for
emergency management in Victoria.3® It defines emergency to include ‘earthquake,
flood, wind-storm or other natural event’,3® and is intended to be read alongside the
Emergency Management Act 1986 (Vic).3?

The 2013 Act establishes Emergency Management Victoria,3® which consists of two
members—a Chief Executive and an Emergency Management Commissioner.3® Each of
these roles has significant functions.

Emergency Management Victoria is responsible for coordinating whole of government
policy for emergency management in Victoria.*® The Chief Executive provides advice
and makes recommendations to the Minister for Emergency Services relating to the
functions of Emergency Management Victoria and takes a lead role in coordinating
investment planning and large-scale strategic projects on behalf of responder
agencies.*! Likewise, the Emergency Management Commissioner is responsible for:

» coordinating emergency response agencies
* managing the State Control Centre

e preparing and reviewing the State Emergency Management Plan.#?

The 1986 Act provides for the organisation of emergency management in Victoria.?
Although the 2013 Act repealed a significant portion of the 1986 Act, several important
provisions remain. For example, it requires the Minister for Emergency Services to
ensure that satisfactory emergency management arrangements are in place to
facilitate mitigation, response to and recovery from emergencies.** Moreover, it clarifies
that the Minister is not responsible for operational matters in relation to emergency
management.*> The 1986 Act also enables the Premier to declare a state of disaster,*
facilitates the compensation of registered emergency workers,*” and enables certain
police officers to declare an emergency area.*®

35  Emergency Management Act 2013 (Vic) ss 3 and 5.
36 Emergency Management Act 2013 (Vic) s 3.

37 Emergency Management Act 2013 (Vic) s 4(1).

38 Emergency Management Act 2013 (Vic) s 14.

39 Emergency Management Act 2013 (Vic) s 16.

40 Emergency Management Act 2013 (Vic) s 17(2)(a).
41  Emergency Management Act 2013 (Vic) s 21.

42  Emergency Management Act 2013 (Vic) s 32(1).

43  Emergency Management Act 1986 (Vic) s 1.

44  Emergency Management Act 1986 (Vic) s 5(1).

45  Emergency Management Act 1986 (Vic) s 5(2); operational decisions sit with key emergency management officials, including
the Emergency Management Commissioner and the Chief Officer Operations of the Victoria State Emergency Service.

46  Emergency Management Act 1986 (Vic) s 23.
47  Emergency Management Act 1986 (Vic) pt 6.
48  Emergency Management Act 1986 (Vic) ss 36A and 36B.
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As well as Emergency Management Victoria, the 2013 Act establishes the State Crisis
and Resilience Council® and the Inspector-General for Emergency Management.>°

State Crisis and Resilience Council

The State Crisis and Resilience Council is the peak crisis and emergency management
advisory body in Victoria. It comprises:

* Department Heads

+ the Chief Commissioner of Police

* the Chief Executive of Emergency Management Victoria

* the Emergency Management Commissioner

* the Inspector-General for Emergency Management, as an observer

» the Chief Executive Officer of the Municipal Association of Victoria, representing
local government.>®

Its functions include advising the Minister for Emergency Services and considering and
approving the State Emergency Management Plan.>?

Inspector-General for Emergency Management

The Inspector-General for Emergency Management’s objectives are to provide
assurance to the Government and community in respect of emergency management
arrangements, and to foster continuous improvement in emergency management.
Some of the ways the Inspector-General achieves this is by:

» developing the Assurance Framework for Emergency Management
* undertaking system-wide reviews

+ evaluating state-wide training and exercising arrangements.>3

In his evidence to the Committee, Inspector-General Tony Pearce explained that,
whereas the 2013 Act enables him to undertake system-wide reviews, a review into
the 2022 flood event would have required a referral from the Victorian Government:

[M]y capacity to inquire into these types of events is dependent, because of the way
the legislation is written, on being actually requested to do that, so | cannot actually
conduct an inquiry or a review into an event such as this of my own volition.5*

49  Emergency Management Act 2013 (Vic) pt 2.
50 Emergency Management Act 2013 (Vic) pt 7.

51 Emergency Management Act 2013 (Vic) s 8.

52 Emergency Management Act 2013 (Vic) s 7.

53  Emergency Management Act 2013 (Vic) s 64(1).

54  Tony Pearce, Inspector-General for Emergency Management, public hearing, Melbourne, 25 October 2023, Transcript of
evidence, p. 31.
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Later Chapters highlight the importance of post-flood reviews, as well as the potential
need for the Inspector-General to conduct own-motion reviews into particular events.

FINDING 4: The Victorian Government did not initiate a review of the 2022 flood by the
Inspector-General for Emergency Management.

RECOMMENDATION 1: That, following a significant natural disaster such as the
2022 flood, the Inspector-General for Emergency Management conduct a review at an
appropriate time to provide feedback for continuous improvement.

RECOMMENDATION 2: That the Victorian Government confirm the powers of the
Inspector-General for Emergency Management to undertake reviews on a self-referral basis
or, if such powers do not exist, to legislate to provide these powers.

Victoria State Emergency Service Act 2005 (Vic)

The Victoria State Emergency Service Act 2005 (Vic) re-establishes the Victoria State
Emergency Service (SES) as a statutory authority.>® Under the Act, the Victoria SES is
accountable to the Minister for Emergency Services.*® It is responsible for emergency
response, including flood response, and emergency support, including assisting
agencies to perform their duties under the 2013 Emergency Management Act.>”

The Act sets out the powers and responsibilities of the Victoria SES, including the
power to enter land in emergency situations and construct, remove or alter levees,
as well as remove debris.?® In exercising its functions and powers, the Victoria SES
must collaborate and consult with Emergency Management Victoria.>®

Fire rescue legislation

The Country Fire Authority Act 1958 (Vic) establishes the Country Fire Authority.8°
The Authority is responsible for the prevention and suppression of fires in country
Victoria, as well as for the protection of life and property in the case of fire and the
general control of fire stations and brigades.! While the Act does not specifically
address flooding, the Authority has a duty to assist in the response to any major
emergency in Victoria.52

55  Victoria State Emergency Service Act 2005 (Vic) ss 4(1) and 28.

56 Victoria State Emergency Service Act 2005 (Vic) s 8.

57  Victoria State Emergency Service Act 2005 (Vic) s 5.

58 Victoria State Emergency Service Act 2005 (Vic) ss 32AB and 32AC.
59  Victoria State Emergency Service Act 2005 (Vic) s 4B.

60  Country Fire Authority Act 1958 (Vic) s 6.

61 Country Fire Authority Act 1958 (Vic) s 20.

62  Country Fire Authority Act 1958 (Vic) s 20AAA.
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The Fire Rescue Victoria Act 1958 (Vic) establishes Fire Rescue Victoria.3 Fire Rescue
Victoria is responsible for the prevention and suppression of fires in its fire district,%*
which includes metropolitan Melbourne and certain regional centres.®s The Act does
not specifically address flooding. However, similar to the Country Fire Authority,

Fire Rescue Victoria has a duty to assist in the response to any major emergency

in Victoria.%®

According to the Victorian Government’s submission, the Country Fire Authority and
Fire Rescue Victoria both aided in the response to the 2022 flood event.%’

FINDING 5: In many regional areas where there is a shortage of State Emergency Service
volunteers, Country Fire Authority brigades stepped in to assist and in many cases were the
lead agency on the ground responding to the floods.

Meteorology Act 1955 (Cth)

The Meteorology Act 1955 (Cth) establishes and outlines the functions of the Bureau
of Meteorology.®® These functions include the issue of warnings of weather conditions
likely to endanger life or property, including weather conditions likely to give rise to
floods.5?

Victorian Floodplain Management Strategy

In 2016, the Victorian Government released the Victorian Floodplain Management
Strategy (the Strategy). Developed by the Department of Environment, Land, Water
and Planning—now the Department of Energy, Environment and Climate Action—the
Strategy sets the direction for floodplain management in Victoria.”® It clarifies roles
and responsibilities relevant to floodplain management in Victoria and signals the
Victorian Government’s commitment to improve the state’s floodplain management.
Some of these roles and responsibilities are captured in Section 3.7 below.

Whereas the overarching Strategy ‘outlines the vision and objectives for floodplain
management in Victoria’,”* much of its implementation occurs through regional
floodplain management strategies. According to the Strategy, regional strategies are
intended to ‘apply the policies, actions and accountabilities outlined in [the] Strategy

63  Fire Rescue Victoria Act 1958 (Vic) s 6.

64  Fire Rescue Victoria Act 1958 (Vic) s 7.

65  Fire Rescue Victoria, Response area, <https:/www.frv.vic.gov.au/response-area> accessed 5 February 2024.
66 Fire Rescue Victoria Act 1958 (Vic) s 7AA.

67  Victorian Government, Submission 295, p. 21.

68 Meteorology Act 1955 (Cth) ss 5 and 6.

69 Meteorology Act 1955 (Cth) s 6.

70  Department of Environment, Land, Water and Planning, Victorian Floodplain Management Strategy, 2016, p. 5.
71 Ibid., p. 96.
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at the regional and local levels’.”2 With reference to guidelines developed by the
Department of Energy, Environment and Climate Action, catchment management
authorities (and Melbourne Water) collaborate with councils, Victoria SES and their
local communities to develop strategies for their respective regions.”® These strategies
aim to identify flood risks, for example through local flood studies, and prioritise
activities needed to mitigate these risks.”*

In its submission, the Victorian Government emphasises the importance of regional
floodplain management strategies in securing funds for ‘locally prioritised actions’.”®
Further, it states that:

Sound strategy within the [Victorian Floodplain Management Strategy] at state level
and within each region’s [regional floodplain management strategy], as well as flood
studies to understand local risk, underpins the state’s investment in warning systems
and other mitigation infrastructure. Significant investment in design and engagement
with local communities to address their priorities has meant many key projects were
shovel ready when Commonwealth funding became available.”®

In 2020, Ernst and Young conducted an audit into the Strategy’s implementation.””

It found that the Department of Land, Water and Planning had established clear
governance structures to oversee the Strategy’s implementation.’® It also found that
the Department had put effective procedures in place to monitor and report on the
Strategy’s actions.”® Subsequently, in 2022, the Department reported that all 56 of
the Strategy’s actions had been completed or embedded as part of business-as-usual
practice.8

Committee comment

The Committee notes that the Victorian Floodplain Management Strategy has a
ten-year term from 2016. As such, the Victorian Government is set to replace the
Strategy by 2026.

Despite the success of the current Strategy—as demonstrated in the Department of
Land, Water and Planning’s 2022 Implementation Snapshot—the 2022 flood event
revealed numerous issues with Victoria’s flood planning, response, and recovery.

The Committee has identified these issues in its Final Report, and any new statewide
floodplain management strategy must account for them.

72 Ibid., p. 99.
73 Ibid.
74 Ibid.

75  Victorian Government, Submission 295, p. 60.

76  Ibid., p.58.

77  Department of Environment, Land, Water and Planning, /Implementation Snapshot: 2016-2022 Six Years of Delivery, 2022, p. 2.
78  Ibid.

79  lbid.

80 Ibid.
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RECOMMENDATION 3: That the Victorian Government consider all the evidence,
findings and recommendations from this Report when developing a new Victorian
Floodplain Management Strategy.

RECOMMENDATION 4: That the new Victorian Floodplain Management Strategy detail
the coordination responsibility of the Victorian Government to ensure all flood studies for
all local government areas are fully funded and completed.

State Emergency Management Plan

In 2018, the Victorian Parliament amended the 2013 Emergency Management Act to
require the Emergency Management Commissioner to prepare the State Emergency
Management Plan.8 First approved in 2020, the Plan seeks to provide ‘an integrated,
coordinated, comprehensive approach to emergency management [...] at the state
level’.82

The Plan breaks emergency management down into five phases—mitigation, planning,
preparedness, response and recovery—383and outlines the roles and responsibilities
relevant to each of these phases.84 In doing so, it emphasises that ‘building safer and
more resilient communities is the shared responsibility of all Victorians, not just the
[emergency management] sector’.8> Hence, alongside the emergency management
sector, it outlines the functions of individuals, families and households, businesses, and
community groups and networks in emergency management.8

The Plan is supplemented by the Flood Sub-Plan® and Storm Sub-Plan, and replaces
parts of the Emergency Management Manual Victoria, which ceased to have effect on
1 December 2020.89

Emergency management tiers and control centres

The State Emergency Management Plan organises emergency management into three
operational tiers: incident, region, and state.?® According to the Plan, most emergencies

81 Emergency Management Act 2013 (Vic) s 60AD.

82 Emergency Management Commissioner, Victorian State Emergency Management Plan, Emergency Management Victoria,
Melbourne, 2023, p. 14.

83 Ibid, p. 5.

84  Emergency Management Victoria, Roles and Responsibilities, <https://www.emv.vic.gov.au/responsibilities/state-emergency-
management-plan-semp/roles-and-responsibilities> accessed 5 February 2024.

85 Emergency Management Commissioner, Victorian State Emergency Management Plan, p. 10.
86 Ibid.

87  Victoria State Emergency Service, State Emergency Management Plan, Flood Sub-plan Edition 3.0, Victorian Government,
Melbourne, 2022.

88  Victoria State Emergency Service, State Emergency Management Plan, Storm Sub-plan Edition 2.0, 2022.
89 Emergency Management Commissioner, Victorian State Emergency Management Plan, p. 7.
90 Ibid, p.8.
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are dealt with at the local tier, using local resources.®® However, emergencies that ‘need
more resources, have greater consequences and recovery needs or need messages sent
to broader groups of people’ may require activation of the regional and/or state tiers.%?
Under the 2013 Emergency Management Act, Victoria’s emergency management
regions are determined by the Governor in Council.?3 At present, they consist of:

e Barwon South West

Gippsland

*  Grampians

* Hume

* Loddon Mallee

* North West Metro
» Southern Metro

« Eastern Metro.%4

Figure 3.6 Map of Victoria’s emergency management regions

Eastern
Metro

Loddon Mallee

Grampians

Gippsland
Barwon South West

Source: Municipal Association of Victoria, Municipal Emergency Management Enhancement Group, <https://www.mav.asn.au
what-we-do/policy-advocacy/emergency-management/municipal-emergency-enhancement-group> accessed 9 February 2024.

At the state tier, the Emergency Management Commissioner appoints a State
Response Controller.?> The State Response Controller is responsible for managing and
leading the state response, for example by overseeing the State Control Centre, and
directing and supporting regional and incident controllers.%

91 Ibid.

92  Ibid.

93  Emergency Management Act 2013 (Vic) s 77A.

94  Victoria, Victorian Government Gazette, No. G 39, 1 October 2020,

95 Emergency Management Victoria, Fundamentals of Emergency Management (Class 1 Emergencies) Edition 1, Victorian
Government, Melbourne, 2015, p. 21.

96  Ibid., p. 22.
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At the regional tier, the State Response Controller appoints a Regional Controller.9
Operating from a Regional Control Centre, the Regional Controller manages and leads
the region’s response, and reports to the State Response Controller.?8

At the incident level, the relevant control agency typically appoints an Incident
Controller.? However, if the incident is or may become a major emergency, the
Regional Controller appoints the Incident Controller.2% Operating from an Incident
Control Centre, the Incident Controller is responsible for controlling the incident and
ensuring appropriate incident management.101

Figure 3.7 State Control Centre stucture for a Class 1 emergency

Senlor Police E;::::::’

Liaison Officer Conrdliators
State Ci

Manager
State Recovery
Coordinator
State Agency Strategic

Command Risk &

Consequence
Recovery
Environments
<

Source: Emergency Management Victoria, Fundamentals of Emergency Management (Class 1 Emergencies) Edition 1, Melbourne,
2015, p. 21.

SCC Structure (Class 1)

-

Emergency Management
Commissioner

J
EMC Exec Officer
State
Control Team

SCT Exec Support

State
Emergency
Management
Team

EMJPIC

Regional Control ( State Response
Controller

Located Offsite

Incident Control

3.6.2 Regional and municipal emergency management plans

As well as the State Emergency Management Plan, the 2013 Emergency Management
Act provides for the preparation of regional emergency management planst® and
municipal emergency management plans.t03

The Act establishes a regional emergency management planning committee for

each region.1% Committees consist of members nominated by the heads of Victorian
Government departments, the Chief Commissioner of Police, the Country Fire Authority,
Victoria SES, and others.1% Each committee is responsible for preparing and reviewing
its regional emergency management plan.106

97  Ibid., p. 24.

98 Ibid., pp. 24-26.

99  Ibid., p. 28.

100 Ibid., p. 29.

101 |Ibid., p. 35.

102 Emergency Management Act 2013 (Vic) s 57.
103 Emergency Management Act 2013 (Vic) s 59D.
104 Emergency Management Act 2013 (Vic) s 53.
105 Emergency Management Act 2013 (Vic) s 54.
106 Emergency Management Act 2013 (Vic) s 57.
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Likewise, the Act requires municipal councils to create municipal emergency
management planning committees, consisting of members nominated by the

Chief Commissioner of Police, the Country Fire Authority, Victoria SES, and others.107
Each committee is responsible for preparing and reviewing its municipal emergency
management plan.108

The State Emergency Management Plan explains that ‘a [regional emergency
management plan] contextualises the [State Emergency Management Plan] for its
region’.19? Likewise, ‘a [municipal emergency management plan] contextualises its
[regional emergency management plan] and is informed by local and municipal
risks’:110

In this way, the [State Emergency Management Plan], [regional emergency
management plans] and [municipal emergency management plans], in conjunction
with any community [emergency management] plans, form a holistic planning
landscape to mitigate, plan and prepare for, respond to and recover from
emergencies.!1?

3.6.3 Other key documents

Alongside the Victorian Floodplain Management Strategy, regional floodplain
management strategies, and municipal and emergency management plans, the State
Emergency Management Plan identifies numerous other important state, national and
international documents that guide Victoria’s emergency management arrangements.
These include the:

* Sendai Framework for Disaster Risk Reduction 2015-2030

* National Principles for Disaster Recovery

* National Disaster Risk Reduction Framework

* Ministerial Guidelines for emergency management planning
* Resilient Recovery Strategy

* Victorian Preparedness Framework.

3.7 Key roles and responsibilities

This Section summarises some of the different roles and responsibilities of government
and non-government actors in relation to flood management.

107 Emergency Management Act 2013 (Vic) ss 59-59A.

108 Emergency Management Act 2013 (Vic) s 59F.

109 Emergency Management Commissioner, Victorian State Emergency Management Plan, p. 16.
110 |Ibid.

111 |Ibid.
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Department of Energy, Environment and Climate Action

The Department of Energy, Environment and Climate Action has significant
responsibilities under the State Emergency Management Plan, including in relation to
flood and other natural disasters.**? With regard to flood mitigation, preparedness and
planning, the Department participates in:

* the development and reform of legislative policy

» flood emergency planning

+ flood intelligence and mapping
» the Total Flood Warning System

« dam safety management.113

The Department formulates policy and regulation for floodplain management (e.g., the
Victorian Floodplain Management Strategy), and plans and delivers floodplain
management programs dimed at reducing flood risk.*14

Under the Victorian Floodplain Management Strategy, the Department’s predecessor
was accountable for:

« coordinating Total Flood Warning System services at the state levell1
¢ managing regional water monitoring partnerships!té

« working with the insurance industry.1?

According to the Victorian Government’s submission, the regional water monitoring
partnerships maintain Victoria’s streamflow-gauging network, and involve the
Department, as well as councils, catchment management authorities, Melbourne
Water, and other water corporations.® In general, the Department plays a big part in
the maintenance of this network:

* supplementing the permanent gauging network with portable loggers
» upgrading river and rainfall gauges across the state
» working with councils to identify flood warning gauges with limited service

 installing new rainfall and streamflow gauges.11?

112 Emergency Management Victoria, Role statement - Department of Energy, Environment and Climate Action,
<https:/www.emv.vic.gov.au/responsibilities/state-emergency-management-plan-semp/roles-and-responsibilities/role-
statements/role-statement-department-of-energy-environment-and-climate-action> accessed 29 January 2024.

113 Ibid.
114 Ibid.

115 Department of Environment, Land, Water and Planning, Victorian Floodplain Management Strategy, p. 62.
116 Ibid.

117 Ibid., p. 85.

118 Victorian Government, Submission 295, p. 36.

119 Ibid.
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Under the Strategy, the Department is also accountable for the preparation and/or
maintenance of various flood-related tools, guidelines and standards, including:

+ flood mapping standards!?®
« guidelines for the management of flood databases!?t
+ FloodZoom (Victoria’s flood intelligence platform)122

« o development plan for state-level Total Flood Warning System services!??

« a management framework for flood mitigation infrastructure?
« guidelines for managing residual flood water!?s

 guidelines for regional floodplain management strategies.*?

In terms of flood response and relief, the Department supports responder and other
agencies, for example by providing flood mapping information, advice, and real time
access to stream flow data collection for flood warning purposes.?” According to
the Flood Sub-Plan, it also manages the VicEmergency Hotline, which is designed

to provide emergency information to community members during and after major
incidents, including flood events.128

In relation to flood recovery, the Department is a coordinating agency for natural
environment, public land and inland waters. It leads the assessment, restoration,
clean-up and rehabilitation of Department-managed roads, bridges, tunnels and
culverts.1? |t also provides a coordinated response to manage residual water after a
major flood event on relevant land.130

The Committee notes that, following the flood event, the Department commissioned
an after-action review of its water emergency operational response. The Committee
received a confidential and de-identified copy of the review’s final report. The review
involved numerous participants, including representatives from the Department, water
corporations, and the Victoria SES, and recommended ways for the Department to
more effectively fulfil its role in flood management and response. The review was
comprehensive in its scope:

120 Department of Environment, Land, Water and Planning, Victorian Floodplain Management Strategy, p. 34.
121 Ibid., p. 35.
122 Ibid., p. 36.
123 Ibid., p. 63.
124 Ibid., p. 74.
125 Ibid., p. 92.
126 Ibid., p. 99.

127 Emergency Management Victoria, Role statement - Department of Energy, Environment and Climate Action,
<https:/www.emv.vic.gov.au/responsibilities/state-emergency-management-plan-semp/roles-and-responsibilities/role-
statements/role-statement-department-of-energy-environment-and-climate-action> accessed 29 January 2024.

128 Victoria State Emergency Service, State Emergency Management Plan, Flood Sub-plan Edition 3.0, p. 22.
129 Emergency Management Victoria, Role statement - Department of Energy, Environment and Climate Action.
130 Ibid.
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In December 2022, Resilient Services was appointed to plan and facilitate a Victorian
Flood Event 2022 After Action Review (AAR) - DEECA Water Emergency Operational
Response (round 1), which included 16 AAR stakeholder workshops between January
and March 2023, focusing on control and support arrangements, collaboration between
agencies and the management of resources during the Flood Event.

Following that, Resilient Services was appointed to facilitate additional AAR’s across

12 thematic areas (round 2). Between the 31 May and 28 June 2023, 13 online workshops
were conducted via Microsoft Teams (MS Teams), with a further two individual sessions
for participants unable to participate in the workshops.

Areas of strength and areas of improvement were identified for action.

The Committee believes that such internally instigated reviews provide opportunities
to learn lessons, demonstrate continuous learning and improvement, and should

be commended. Agencies should not wait for the Inspector-General for Emergency
Management, parliamentary or other external inquiries to undertake review processes.

RECOMMENDATION 5: That the Victorian Government make public the internal,
de-identified after-action review conducted by the Department of Energy, Environment and
Climate Action.

Other Victorian Government departments

The Department of Transport and Planning is responsible for maintaining a high
level of preparedness for emergencies that may affect the state’s road networks.23?
It formulates policy and regulations in land use planning and building systems, and
provides support to emergency response agencies, for example by providing spatial
information and services, and facilitating access to networks.132

The Department of Health participates in community engagement, education and
awareness around flooding.?33 According to the Flood Sub-Plan, it has a support
function in minimising the impact of storm events on individuals, communities,
public health and the health system, and is the control agency for drinking water
contamination.t3

131 Emergency Management Victoria, Role statement - Department of Transport and Planning (including Head, Transport of
Victoria), <https:/www.emv.vic.gov.au/responsibilities/state-emergency-management-plan-semp/roles-and-responsibilities
role-statements/role-statement-department-of-transport-and-planning-including-head-transport-for-victoria> accessed
30 January 2024.

132 Ibid.

133 Emergency Management Victoria, Role statement - Department of Health, <https://www.emv.vic.gov.au/responsibilities
state-emergency-management-plan-semp/roles-and-responsibilities/role-statements/role-statement-department-of-
health> accessed 31 January 2024.

134 Victoria State Emergency Service, State Emergency Management Plan, Flood Sub-plan Edition 3.0, pp. 27-28.

Inquiry into the 2022 flood event in Victoria | Final Report 71


https://www.emv.vic.gov.au/responsibilities/state-emergency-management-plan-semp/roles-and-responsibilities/role-statements/role-statement-department-of-transport-and-planning-including-head-transport-for-victoria
https://www.emv.vic.gov.au/responsibilities/state-emergency-management-plan-semp/roles-and-responsibilities/role-statements/role-statement-department-of-transport-and-planning-including-head-transport-for-victoria
https://www.emv.vic.gov.au/responsibilities/state-emergency-management-plan-semp/roles-and-responsibilities/role-statements/role-statement-department-of-health
https://www.emv.vic.gov.au/responsibilities/state-emergency-management-plan-semp/roles-and-responsibilities/role-statements/role-statement-department-of-health
https://www.emv.vic.gov.au/responsibilities/state-emergency-management-plan-semp/roles-and-responsibilities/role-statements/role-statement-department-of-health

Chapter 3 Victoria’s flood governance arrangements

3.7.3

72

Emergency Management Victoria

As well as supporting the development and maintenance of the State Emergency
Management Plan, Emergency Management Victoria has considerable roles and
responsibilities under the Plan.t3>

Its role in mitigation, planning and preparedness involves coordinating whole of
government policy for emergency management in Victoria.'3 Moreover, it involves
supporting the Emergency Management Commissioner to perform the Commissioner’s
functions under the Emergency Management Act.23” This includes advising the State
Crisis and Resilience Council on behalf of Fire Rescue Victoria, the Country Fire
Authority and Victoria SES.238 According to the Victorian Government’s submission,
Emergency Management Victoria is also responsible for coordinating a statewide
emergency risk assessment.132

In relation to response, Emergency Management Victoria takes a lead role in
coordinating investment planning and large-scale strategic projects on behalf
of responder agencies.2® Among other things, the Emergency Management
Commissioner is responsible for:

* coordinating emergency response agencies
* managing the State Control Centre
* preparing and reviewing the State Emergency Management Plan

« coordinating data collection and impact assessment processes.41

As part of recovery, Emergency Management Victoria is a lead agency in the provision
of financial assistance to government agencies and councils eligible for disaster
expenditure.}®2 Further, the Emergency Management Commissioner is responsible for
coordinating the recovery activities of all agencies with recovery responsibilities under
the Plan.143

135 Emergency Management Victoria, Role statement - Emergency Management Victoria, <https://www.emv.vic.gov.au/index.
php/responsibilities/state-emergency-management-plan-semp/roles-and-responsibilities/role-statements/role-statement-
emergency-management-victoria> accessed 30 January 2024.

136 Emergency Management Act 2013 (Vic) s 17(2)(a).
137 Emergency Management Victoria, Role statement - Emergency Management Victoria.
138 Ibid.

139 Victorian Government, Submission 295, p. 15.
140 Emergency Management Act 2013 (Vic) s 21.

141 Emergency Management Victoria, Role statement - Emergency Management Commissioner,
<https:/www.emv.ic.gov.au/responsibilities/state-emergency-management-plan-semp/roles-and-responsibilities/role-
statements/role-statement-emergency-management-commissioner> accessed 31 January 2024.

142 Emergency Management Victoria, Role statement - Emergency Management Victoria.

143 Emergency Management Victoria, Role statement - Emergency Management Commissioner.
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3.7.4 State Crisis and Resilience Council

As discussed in Section 3.4.1, the 2013 Emergency Management Act establishes the
State Crisis and Resilience Council.}** The Council consists of:

the heads of Victorian Government departments

the Chief Commissioner of Police

the Chief Executive of Emergency Management Victoria

* the Inspector-General for Emergency Management

the Chief Executive Officer of the Municipal Association of Victoria.14

It plays a significant role in flood mitigation, planning and preparedness:
* acting as the peak crisis and emergency management advisory body in Victoria
» considering the State Emergency Management Plan

+ advising the Minister for Emergency Services.146

According to the State Emergency Management Plan:

The [State Crisis and Resilience Council] is the peak crisis and [emergency
management] body to the Victorian Government and provides advice to Ministers

and relevant Cabinet sub-committees. It is responsible for the development and
implementation of whole of government [emergency management] policy and strategy.
It does not make operational or tactical decisions.14”

3.7.5 Emergency Recovery Victoria

Under the State Emergency Management Plan, Emergency Recovery Victoria leads
emergency recovery coordination and relief across Victoria.18 It coordinates state
and regional recovery, for example by engaging with communities, governments and
non-government agencies to ensure appropriate recovery supports are in place.14?

It also acts as the lead agency to coordinate spontaneous volunteers, Disaster
Recovery Funding Arrangements funding, insurance industry response, and state-led
or -supported clean-up.1%0

144 Emergency Management Act 2013 (Vic) s 6.
145 Emergency Management Act 2013 (Vic) s 8.
146 Emergency Management Act 2013 (Vic) s 7.
147 Emergency Management Commissioner, Victorian State Emergency Management Plan, p. 8.

148 Emergency Management Victoria, Role statement - Emergency Recovery Victoria, <https:/www.emv.vic.gov.au
responsibilities/state-emergency-management-plan-semp/roles-and-responsibilities/role-statements/role-statement-
emergency-recovery-victoria> accessed 30 January 2024.

149 Ibid.
150 |Ibid.

Inquiry into the 2022 flood event in Victoria | Final Report 73


https://www.emv.vic.gov.au/responsibilities/state-emergency-management-plan-semp/roles-and-responsibilities/role-statements/role-statement-emergency-recovery-victoria
https://www.emv.vic.gov.au/responsibilities/state-emergency-management-plan-semp/roles-and-responsibilities/role-statements/role-statement-emergency-recovery-victoria
https://www.emv.vic.gov.au/responsibilities/state-emergency-management-plan-semp/roles-and-responsibilities/role-statements/role-statement-emergency-recovery-victoria

Chapter 3 Victoria’s flood governance arrangements

3.7.6 Victoria State Emergency Service

As the control agency for storm, flood, earthquake, tsunami and landslide, the

Victoria State Emergency Service (SES) plays a significant role in emergency response.
The State Emergency Management Plan highlights this role, as well as Victoria SES’
responsibilities in relation to flood mitigation and recovery.'>!

To support mitigation, planning and preparedness, Victoria SES participates in
community engagement, flood emergency planning, the Total Flood Warning System,
and dam safety management.t> It also assists councils in emergency planning,
prepares information and warnings, and maintains control centre facilities under its
responsibility, among other things.1>3

Under the Victorian Floodplain Management Strategy, Victoria SES is accountable for:

* providing the Department of Energy, Environment and Climate Action its
requirements and specifications for flood mapping*>*

« emergency planning and response for storm surges and coastal flooding?%®

* aspects of the Total Flood Warning System, including community education,
providing opportunities for the incorporation of local knowledge!®¢

* engaging experts in the development of flood emergency planning, e.g., the
Flood Sub-Plan?>?

« ensuring arrangements are in place to access flood-specialist services.158

Where necessary, Victoria SES also prepares regional flood emergency plans,
municipal flood emergency management plans, and municipal flood and storm
emergency management plans,*> which exist alongside local flood guides. Moreover,
Victoria SES undertakes strategic planning for response and provides public
information and warnings.18% According to the Victorian Government’s submission,
Victoria SES has ‘developed and delivered more than 170 local flood guides that
provide tailored information to flood-prone communities across Victoria’.161

151 Emergency Management Victoria, Role statement - Victoria State Emergency Services, <https://www.emv.vic.gov.au
responsibilities/state-emergency-management-plan-semp/roles-and-responsibilities/role-statements/role-statement-
victoria-state-emergency-services> accessed 30 January 2024.

152 Ibid.

153 Ibid.

154 Department of Environment, Land, Water and Planning, Victorian Floodplain Management Strategy, p. 34.
155 Ibid., p. 51.

156 Ibid., p. 63.

157 Ibid., p. 88.

158 Ibid., p. 91

159 Victoria State Emergency Service, State Emergency Management Plan, Flood Sub-plan Edition 3.0, p. 8.
160 Ibid.

161 Victorian Government, Submission 295, p. 43.
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With regards to flood response, Victoria SES is responsible for providing continuous
protection of life, property and the environment from the effects of flood and storm,
for example by conducting searches and performing rescues.1é2 |t also:

» supports Victoria Police with evacuations
* recues persons entrapped by collapsed structures

« protects property from further damage.163

Victoria SES aids in flood recovery by restoring SES-managed public buildings and
assets, and providing assistance and advice to people affected by flood.2%* Further,
it supports the initial impact assessment process.16

Inspector-General for Emergency Management

As explained in Section 3.4.1, the Inspector-General for Emergency Management has
functions under the 2013 Emergency Management Act.1%6 |t undertakes independent
assurance activities, for example maintaining the assurance framework and
undertaking system-wide reviews.167

Catchment management authorities

Catchment management authorities have significant responsibilities under the
State Emergency Management Plan, particularly in relation to flooding.168

To support flood mitigation, preparedness and planning, the authorities:
» prepare flood response action plans
* qidin the preparation and implementation of local floodplain management plans

» assist local government to incorporate flood-related planning controls in planning
schemes

* participate in legislative policy, land use planning, waterway management, and
flood emergency planning.16

162 Emergency Management Victoria, Role statement - Victoria State Emergency Services.

163 Victoria State Emergency Service, State Emergency Management Plan, Flood Sub-plan Edition 3.0, p. 14.
164 Emergency Management Victoria, Role statement - Victoria State Emergency Services.

165 Victorian Government, Submission 295, p. 43.

166 Emergency Management Act 2013 (Vic) pt 7.

167 Ibid., s 64(1).

168 Emergency Management Victoria, Role statement - Catchment Management Authorities, <https://www.emv.vic.gov.au
responsibilities/state-emergency-management-plan-semp/roles-and-responsibilities/role-statements/role-statement-
catchment-management-authorities> accessed 29 January 2024.

169 Ibid.
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In its submission, the Victorian Government points out that:

As authorities with floodplain management functions under the Water Act 1989, CMAs
have the technical ability to take into account flood risk when assessing planning permit
applications and to understand the long term implications to the property, adjoining
properties and the catchment generally. Using their specialist knowledge, CMAs are, in
most instances, able to manage risk by recommending conditions on a planning permit
to the responsible authority (generally a council).170

Under the Victorian Floodplain Management Strategy, catchment management
authorities are accountable for:

 identifying and prioritising post-flood data needst’*

» working with local government to ensure Planning Schemes use planning controls
that align with their flood risks72

« supporting local government to assess new flood mitigation infrastructurel’?
« works to manage large-scale waterway erosion?4

* maintaining the expertise to provide flood-specialist services to Incident
Controllerst’s

+ developing and reviewing regional floodplain management strategies.1’6

Catchment management authorities also aid with flood response and recovery.
For example, they:

* provide regional flood advice
* collect and maintain flood information and data

« support responder agencies in their work.177

Likewise, they are responsible for developing flood recovery programs for their own
assets and waterways, as well as for supporting land managers, the Department
of Energy, Environment and Climate Action, and others in certain aspects of their
recovery efforts.178

170 Victorian Government, Submission 295, p. 96.

171 Department of Environment, Land, Water and Planning, Victorian Floodplain Management Strategy, p. 33.
172 Ibid., p. 43.

173 Ibid., p. 71.

174 Ibid., p. 79.

175 Ibid., p. 91

176 Ibid., p. 99.

177 Emergency Management Victoria, Role statement - Catchment Management Authorities.

178 Ibid.
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Melbourne Water

Melbourne Water has significant responsibilities over the Melbourne metropolitan areq,
including catchment management, water corporation and flood prediction functions.17®

In relation to flood mitigation, preparedness and planning, Melbourne Water
participates in legislative policy, waterway management, and flood emergency
planning.2 It also plays a role in flood mitigation infrastructure, the Total Flood
Warning System, and dam safety management.18 Moreover, it:

» develops and implements plans to protect its assets and systems
* develops its own flood monitoring system

* regulates development in flood-prone areas as a referral authority under council
planning schemes.182

Alongside the regional catchment management authorities, under the Victorian
Floodplain Management Strategy Melbourne Water is accountable for:

+ identifying and prioritising post-flood data needs83

» working with local government to ensure planning schemes use planning controls
that align with their flood risks*

« supporting local government to assess new flood mitigation infrastructure®s
« works to manage large-scale waterway erosion18

* maintaining the expertise to provide flood-specialist services to Incident
Controllers®’

« developing and reviewing regional floodplain management strategies.188

Melbourne Water predicts floods for larger Melbourne metropolitan catchments, as
opposed to the Bureau of Meteorology. If it predicts a moderate or greater flood, it
activates its Flood Response Plan.189

179 Emergency Management Victoria, Role statement - Melbourne Water, <https://www.emv.vic.gov.au/responsibilities/state-
emergency-management-plan-semp/roles-and-responsibilities/role-statements/role-statement-melbourne-water> accessed
29 January 2024.

180 Ibid.
181 Ibid.
182 Ibid.

183 Department of Environment, Land, Water and Planning, Victorian Floodplain Management Strategy, p. 33.
184 Ibid., p. 43.
185 Ibid., p. 71.
186 Ibid., p. 79.
187 Ibid., p. 91
188 Ibid., p. 99.

189 Victorian Government, Submission 295, p. 34.

Inquiry into the 2022 flood event in Victoria | Final Report 77


https://www.emv.vic.gov.au/responsibilities/state-emergency-management-plan-semp/roles-and-responsibilities/role-statements/role-statement-melbourne-water
https://www.emv.vic.gov.au/responsibilities/state-emergency-management-plan-semp/roles-and-responsibilities/role-statements/role-statement-melbourne-water

Chapter 3 Victoria’s flood governance arrangements

3.7.10

78

In terms of response, Melbourne Water:

» provides advice and support to responder agencies and the Department of Energy,
Environment and Climate Action

* manages local dam safety incidents

« provides flood predictions to the Bureau of Meteorology for certain water courses.19°

After a flood has occurred, it also provides relevant emergency works and waterway
and drain clearance 1%

Significantly, Melbourne Water leads the delivery of several flood recovery activities,
including restoring water systems for domestic use with the Department of Energy,
Environment and Climate Action.29?

Water corporations

Water corporations are responsible for managing major water storages.193 They
conduct training exercises to ensure effective implementation of emergency
management plans, and participate in dam safety management.1® They also provide
advice and support to the Department of Energy, Environment and Climate Action for
dam safety events, and manage local dam safety incidents in relevant dams.19°

In its submission, the Victorian Government emphasises that while water corporations
are responsible for managing major water storages:

Victoria’s major storages were designed and built to provide water supply and irrigation
services, not to mitigate floods. Any flood mitigation from a dam is incidental and
opportunistic and depends on its water level at the time of flood-inducing rain. Any
regulating gates are in place solely to keep the dam safe and maximise water storage,
while fixed spillways keep large dams at safe operating levels and allow floodwaters to
pass.19

The following water corporations experienced flooding in their regions during the
2022 flood event:

* Goulburn-Murray Water
* Goulburn Valley Water

e Grampians Wimmera Mallee Water

190 Emergency Management Victoria, Role statement - Melbourne Water.
191 |Ibid.

192 Ibid.

193 Victorian Government, Submission 295, p. 59.

194 Emergency Management Victoria, Role statement - Water Corporations, <https://www.emv.vic.gov.au/responsibilities
state-emergency-management-plan-semp/roles-and-responsibilities/role-statements/role-statement-water-corporations>
accessed 30 January 2024.

195 Ibid.
196 Victorian Government, Submission 295, p. 60.
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* Lower Murray Water

e Melbourne Water.

Additionally, the Murray-Darling Basin Authority is an Australian Government statutory
agency responsible for storages and structures on the Murray River.19’

3.7.11 Local government

Local government plays a significant role in flood mitigation. Councils are a
participating agency for:

* land use planning

* building regulations

» flood mitigation infrastructure on council land
+ flood emergency planning

* the Total Flood Warning System

+ safety management for relevant dams.198

They also contribute to storm mitigation such as through drain and culvert
clearance.1?

Under the Victorian Floodplain Management Strategy, local government authorities
are accountable for:

* ensuring their planning schemes identify areas at risk of a 1% annual exceedance
probability flood200

» documenting local Total Flood Warning System services in municipal flood
emergency plans20t

* maintaining stream gauges whose sole purpose is to service as an element in a
Total Flood Warning System service202

* outside of the Port Phillip and Westernport region, new flood mitigation
infrastructure?®® and existing flood mitigation infrastructure.?4

197 Ibid., p. 59.

198 Emergency Management Victoria, Role statement - Councils, <https://www.emv.vic.gov.au/responsibilities/state-emergency-
management-plan-semp/roles-and-responsibilities/role-statements/role-statement-councils> accessed 30 January 2024.

199 Ibid.

200 Department of Environment, Land, Water and Planning, Victorian Floodplain Management Strategy, p. 43.
201 |Ibid., p. 63.
202 Ibid., p. 63.
203 Ibid., p. 71.
204 Ibid., p. 74.
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In terms of response, councils are responsible for coordinating relief at a municipal
level, for example by establishing emergency relief centres.2%5 Otherwise they play
a predominantly supporting role, aiding Incident Control Centres and government
departments.206

Councils coordinate recovery at a municipal level.27 They do so by, among other things:
+ forming municipal recovery committees

* providing recovery centres

* looking after roads, culverts and other infrastructure

« cleaning up council-owned buildings and assets.208

They also support other agencies, for example to provide public health advice.2%?

Bureau of Meteorology

The Bureau of Meteorology plays a significant role in flood response, issuing warnings
on weather conditions likely to endanger life or property, providing hydrological and
meteorological information, and providing expert advice for related emergencies.?1°
It also participates in certain flood mitigation activities such as:

+ flood emergency planning
¢ community engagement
» flood intelligence and mapping

 the Total Flood Warning System.?!

In its Service Level Specification of Flood Forecasting and Warning Services for
Victoria, the Bureau outlines the flood forecasting and warning services it provides
in Victoria.?2 According to the specification, the Bureau develops and maintains
prediction systems throughout Victoria. However, Melbourne Water is responsible
for modelling and prediction services for the Melbourne Metropolitan catchments,
including Maribyrnong River.213

205 Emergency Management Victoria, Role statement - Councils.
206 Ibid.
207 |Ibid.
208 Ibid.
209 |Ibid.

210 Emergency Management Victoria, Role statement - Bureau of Meteorology, <https:/www.emv.vic.gov.au/responsibilities
state-emergency-management-plan-semp/roles-and-responsibilities/role-statements/role-statement-bureau-of-
meteorology> accessed 30 January 2024.

211 Ibid.

212 Australian Government, Service Level Specification for Flood Forecasting and Warning Services for Victoria - Version 3.5,
Bureau of Meteorology, Melbourne, 2013, p. 2.

213 lbid., p. 6.
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Victoria Police

In preparing the State Emergency Management Plan, the Emergency Management
Commissioner must consult Victoria Police.?** Under the Plan, Victoria Police has
considerable response functions. For example, it is responsible for the effective
coordination of emergency response within regions and municipal areas.?> Moreover,
it is the control agency for search and rescue on land and Victorian waters, supports
other agencies, for example by providing personnel, and shares responsibility for:

* evacuation
* media coordination
* traffic maonagement

+ registration of evacuees.?16

The Flood Sub-Plan explains that ‘Victoria Police, as the designated control agency for
water rescue, coordinates rescued undertaken during flood events.’??

Fire rescue agencies

Despite being primarily responsible for responding to fire, Fire Rescue Victoria provides
key support for incidents involving natural events including flood.2*® As indicated in
Section 3.4.3, the Country Fire Authority plays a similar role in flood response. In the
context of the 2022 flood event, for example, both agencies supported Victoria SES to
attend requests for assistance.?1?

Australian defence agencies

The Commonwealth Government’s Department of Defence supports Emergency
Management Victoria during major emergencies, as directed by the Commonwealth
Government.??° Further, the Emergency Management Commissioner or Victoria

Police Commissioner can request the Department’s support during major emergency
operations.?2 During High Risk Weather Seasons, the Department prepares Australian

214 Emergency Management Act 2013 (Vic) s 60AF.

215 Emergency Management Victoria, Role statement - Victoria Police, <https://www.emv.vic.gov.au/responsibilities/state-
emergency-management-plan-semp/roles-and-responsibilities/role-statements/role-statement-victoria-police> accessed
5 February 2024.

216 Ibid.

217 Victoria State Emergency Service, State Emergency Management Plan, Flood Sub-plan Edition 3.0, p. 27

218 Emergency Management Victoria, Role statement - Fire Rescue Victoria, <https://www.emv.vic.gov.au/responsibilities
state-emergency-management-plan-semp/roles-and-responsibilities/role-statements/role-statement-fire-rescue-victoria>
accessed 30 January 2024.

219 Victorian Government, Submission 295, p. 44.

220 Emergency Management Victoria, Role statement - Australian Defence Force, <https:/www.emv.vic.gov.au/responsibilities
state-emergency-management-plan-semp/roles-and-responsibilities/role-statements/role-statement-australian-defence-
force> accessed 5 February 2024.

221 |Ibid.
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Defence Force Emergency Support Forces to provide rapid response to requests for
assistance.22

National Emergency Management Agency

The National Emergency Management Agency is a Commonwealth Government
agency that assists state and territory governments to respond to disasters.223

The Agency is responsible for coordinating the Commonwealth Government response
to emergencies and for administering the Disaster Recovery Funding Arrangements.

Victorian Building Authority

As the principal regulator for building and plumbing in Victoria, the Victorian Building
Authority works with agencies to identify risks and suggest mitigation measures.??4

It provides support to Emergency Recovery Victoria to coordinate clean-up and
provides advice to the Department of Transport and Planning to facilitate building
and asset restoration.??

Non-government actors

As indicated in Section 3.6, the State Emergency Management Plan describes
emergency management as a shared responsibility between all Victorians. This
includes non-government actors, in particular:

* individuals, families and households
* small, medium and large businesses

« community groups and networks.226

The Plan expects that individuals, families, households and businesses will mitigate
emergency risk to themselves, support response activities performed by the emergency
management sector, and meet their own relief and recovery needs where possible.??
Moreover, it anticipates that community groups and networks will help mitigate
emergency risk in general, and provide support to people to meet those people’s relief
and recovery needs.?28

222 |Ibid.

223 Emergency Management Victoria, Role statement - National Emergency Management Agency,
<https:/www.emv.vic.gov.au/responsibilities/state-emergency-management-plan-semp/roles-and-responsibilities/role-
statements/role-statement-national-emergency-management-agency> accessed 30 January 2024.

224 Emergency Management Victoria, Role statement - Victorian Building Authority, <https://www.emv.vic.gov.au
responsibilities/state-emergency-management-plan-semp/roles-and-responsibilities/role-statements/role-statement-
victorian-building-authority> accessed 30 January 2024.

225 |bid.
226 Emergency Management Commissioner, Victorian State Emergency Management Plan, p. 11.
227 |Ibid.
228 |Ibid.
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Conclusion

This Chapter outlines the main legislative instruments and policy documents relevant
to flood emergency management in Victoria. In doing so, it summarises some of

the key roles and responsibilities of those involved in flood mitigation, planning,
preparedness, response and recovery.

Evidently, Victoria’s flood governance arrangements are comprehensive. They are also
complicated. Several of the policy documents outlined in this Chapter, particularly

the State Emergency Management Plan and corresponding sub-plans, seek to clarify
the complex array of legislative and non-legislative roles, duties and accountabilities.
Likewise, regional floodplain management strategies, regional and municipal
emergency management plans, local flood guides and agencies with educative
functions attempt to make these arrangements relevant and accessible to Victorian
communities. Notwithstanding this, the complexity of these arrangements and their
fragmentation across numerous legislative and policy documents risks making them
difficult to understand, even inaccessible to the public. It is important that governance
arrangements balance complexity, comprehensibility and effectiveness.

Arguably, this complexity is necessary to ensure an ‘integrated, coordinated,
comprehensive approach to emergency management’. However, in the context of a
major flood emergency such as the 2022 flood event, this same complexity makes it
difficult for both government and the public to identify where these arrangements may
be improved. This is discussed further in Chapters 4-8. This highlights the importance
of assurance activities and emphasises the need for after-action reviews. It also
underscores the importance of ensuring an appropriate level of public awareness of
key governance arrangements, particularly in relation to emergency management
which is the responsibility of all Victorians.

RECOMMENDATION 6: That the Victorian Government clearly state the operational
role and responsibilities of each emergency service in preparation for a flood emergency,
outlining the appropriate chain of command, communication protocols, and engagement
with the local community.
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4.2.1

Chapter 4
Planning and flood risk

Introduction

Flooding is a regular occurrence in parts of Victoria and, as evidenced by the

2022 flood event, has the potential to significantly impact the lives of Victorians.

This is particularly the case for those who live, work or travel on floodplains. In line

with the State Emergency Management Plan, it is vital that Victoria has appropriate
mitigation, planning and preparedness measures in place to reduce the impact of
floods, and to ensure that the state is well placed to respond to and recover from major
flood events, such as occurred in October 2022.

This Chapter focuses on certain aspects of the mitigation, planning and preparedness
phases of emergency management as they relate to floods. It examines how different
levels of government, as well as non-government bodies and the public, assess and
manage flood risk. In relation to managing flood risk, it spotlights Victoria’s planning
system, and considers how strategic land use planning could mitigate the effects of
flooding, for example by limiting inappropriate development on floodplains. It also
considers the role of Victoria’s building system in flood mitigation.

Chapter 5 examines mitigation infrastructure, such as dams and levees. Chapter 6
explores preparedness in the context of flood prediction, monitoring and warnings.

Assessing flood risk

To prepare for and mitigate the impacts of flood, government and other bodies
must first understand the risk of flood to Victorion communities. One way they do
so is by measuring and evaluating flood risk, as set out in the Victorian Floodplain
Management Strategy (see Chapter 3 for an overview of the Strategy).

Flood metrics

According to the Victorian Floodplain Management Strategy, quantifying flood risk
involves measuring:

* the probability of flood events

» the population at risk of flooding

+ the damage associated with different flood events.!

1 Department of Environment, Land, Water and Planning, Victorian Floodplain Management Strategy, 2016, p. 27.
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The probability of flood events

To measure and express the probability of flood events, floodplain managers use the
annual exceedance probability (AEP).2 AEP refers to the likelihood of a flood occurring
or being exceeded in any given year, and is expressed as a percentage.3 Using the
language of AEP, a flood might be said to have an AEP of 1%. A flood with an AEP

of 1% has a 1% or 1-in-100 chance of occurring in any one year, and a 10% chance of
occurring in any decade.*

The Committee heard evidence from witnesses who also used the concept of average
recurrence interval to express flood probability. Average recurrence interval is ‘a way
of explaining how rare an event is, by comparing how often, on average, the particular
event of interest has occurred in the past’.> In terms of average recurrence interval, a
flood might be described as a 1-in-100 year flood. With a 1-in-100 year flood, there is

a 1% chance that a flood of the same size will recur in any year. Expressed in terms of
AEP, it has an AEP of 1%.

In the Strategy, the Government explains that the concepts of AEP and average
recurrence interval are technically interchangeable, but that the concept of ‘average
recurrence interval’ can be psychologically misleading:

People can be tempted to think that if they experience a ‘1-in-100 year’ flood, their
property will then be safe for another 100 years.®

In Victoria, most development controls and decisions factor in the 1% AEP flood.” In its
Guidelines for Development in Flood Affected Areas, the Government acknowledges
that floods larger than the 1% annual exceedance flood do occur. It explains that ‘the
probable maximum flood’ refers to the largest possible flood that could occur in a
particular location, but contends that:

It is not usually feasible, or socially or economically justifiable to adopt the [probable
maximum flood] as the standard for all floodplain management activities.?

There are some instances in which the Government suggests planning authorities
consider the probable maximum flood, such as for buildings that house vulnerable
people.? Notwithstanding this—and despite criticisms from several stakeholders—the
1% AEP continues to operate as the ‘design flood event’, that is, the level of risk used to

2 Ibid., p. 28.
3 Ibid.

4 Environment Canterbury Regional Council, Flood probabilities, <https://www.ecan.govt.nz/your-region/your-environment
natural-hazards/floods/flood-probabilities> accessed 16 March 2023.

5 Bureau of Meteorology, How to read the average recurrence interval maps, <http://www.bom.gov.au/climate/extremes
how_to_read_arimaps.shtml> accessed 28 March 2024.

6 Department of Environment, Land, Water and Planning, Victorian Floodplain Management Strategy, p. 28.

7 Department of Environment, Land, Water and Planning, Guidelines for Development in Flood Affected Areas, 2019, p. 9.
8  Ibid.

9  Ibid, p. 31
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determine which areas the planning and building systems should protect.1® Section 4.5
considers the appropriateness of using the 1% AEP flood as the design flood event.

Figure 4.1 shows the areas susceptible to a 1% AEP flood in Victoria.

Figure 4.1 Areas susceptible to 1% AEP riverine flooding in Victoria

Mmmw

| 1% AEP flood extent

o

Source: Victoria State Emergency Service, State Emergency Management Plan, Flood Sub-Plan, Edition 3, 2022, p. 10.

The population at risk of flooding

Flood hazards impact communities differently. As such, quantifying flood risk involves
measuring populations at risk of flooding. The Strategy identifies two important
measurements of population, namely size and relative vulnerability.1? Both of these
have an impact on the provision of warnings, evacuations, and strategic land use and
emergency management planning. The Strategy recognises that the following groups
of people are particularly vulnerable to flood hazards:

e peoplein hospitals

e people in nursing homes

e peoplein schools

e peoplein childcare facilities

* peoplein corrective facilities

10 Department of Environment, Land, Water and Planning, Victorian Floodplain Management Strategy, p. 103.
11  Ibid., p.29.
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* older people

« people with limited mobility.12

The damage associated with different flood events

The Strategy identifies three types of damage caused by flood:
» direct tangible damages
* indirect tangible damages

¢ intangible domages.3

It states that ‘[f]loods of different sizes cause different amounts of damage’, and
introduces the concept of average annual doamage:

[Average annual damage] provides a basis for comparing the economic effectiveness
of different structural and non-structural mitigation measures, allowing the costs of
mitigation to be compared with its benefits.4

The concept of average annual damage is used by different stakeholders, including
developers, councils and catchment management authorities, to measure the cost of
certain works, including mitigation works. It is government policy that ‘[IJarge-scale
flood mitigation activities or works on waterways must be demonstrated, through a
flood study, to be cost effective, i.e. have demonstrable benefits in terms of reduced
average annual damage [...] that are greater than any costs to waterway health’.1?

Chapter 2 outlines some of the damage caused by the October 2022 flood event.

4.2.2 Measuring risk

In the Victorian Floodplain Management Strategy, the Government acknowledges
that ‘floods are potentially one of the most predictable disasters confronting Victoria
and that ‘[t]ools are available to analyse their magnitude, frequency and impact on
the landscape’.1® At the same time, it recognises that the effectiveness of these tools
depends on the availability of technically rigorous and detailed data on flood extent,
height, behaviour and the topological characteristics of areas at risk of inundation.’

3

Flood studies

One way to achieve the necessary detail and rigour in Victoria’s flood data is to
commission hydrologists and flood mapping experts to conduct flood studies.

12 Ibid.
13 Ibid.
14 Ibid.
15  Ibid., p. 80.
16 Ibid., p. 30.

17 Ibid., pp. 30-31, 35.
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Flood studies are ‘comprehensive technical assessment[s] of flood behaviour’

that ‘[provide] information on the extent, depth and velocity of flood waters, and

on the distribution of flood flows’.28 They incorporate aerial photography, historic
flood records, river surveys, streamflow analysis, local knowledge, and geological
mapping.® Typically, local councils work with regional catchment management
authorities and the Victoria State Emergency Service (SES) to undertake flood studies
in regional Victoria.2° In the Port Phillip and Westernport region—which comprises all
of urban Melbourne, including Maribyrnong?*—local councils partner with Melbourne
Water.22 Flood studies fill gaps in knowledge, and ‘provide a sound technical basis
for developing calibrated and verified computer models’ that help the Government to
understand:

* the probability of floods of different sizes occurring
* the effects of floods of different probabilities

+ the probability that floods of a similar size to past events will occur.z

Flood studies model certain hydrological inputs and hydraulic behaviour, calibrate
these models against historical floods, and assess the scale of potential flood damages,
among other things.?* Government-funded flood studies must meet certain standards
under the Victoria Flood Data and Mapping Guidelines. For example, they must:

* develop flood maps that make use of local knowledge and are vetted by the
relevant catchment management authority

e cover arange of flood extents

« provide information that can be used and disseminated by emergency services.?

To ensure flood studies have practical value, the Strategy requires that they produce
the following outputs:

» draft Planning Scheme Amendments
» preferred elements for a Total Flood Warning System
» preferred options for flood mitigation measures

« drafts of the relevant components of the Municipal Flood Emergency Plan.?

18 Ibid., p.105.

19 The Statement of Obligations for Catchment Management Authorities issued under s 186A of the Water Act 1989 (Vic)
requires catchment management authorities to ‘collect, maintain and enhance flood information’ for their region, participate
in flood mapping, provide technical assistance, and ensure that this information is provided to the Department for inclusion
in state-wide databases.

20  Victorian Government, Submission 295, p. 58.

21  Port Phillip and Western Port Regional Catchment Strategy, Urban Melbourne, <https://portphillipwesternport.rcs.vic.gov.au
local-areas/areater-melbourne> accessed 24 April 2024.

22 Victorian Government, Submission 295, p. 59.

23 Department of Environment, Land, Water and Planning, Victorian Floodplain Management Strategy, p. 28.

24  |bid, p. 3.

25 Department of Environment, Land, Water and Planning, Victorian Flood Data and Mapping Guidelines, 2016, p. 9.

26  Department of Environment, Land, Water and Planning, Victorian Floodplain Management Strategy, p. 32.
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However, if there are compelling reasons not to do so, the Strategy explains that these
outputs may not need to be produced.? It provides the example of sparsely populated
rural areas, where the main outputs needed would be flood maps and draft planning
scheme amendments.?®

The Government funds flood studies through regional floodplain management
strategies.?? According to its submission, the Government has funded 66 local

and regional flood studies since the release of the Strategy in 2016.3% A list of
Government-funded flood studies, including the 66 mentioned, appears in Appendix D.

At a public hearing, Stuart Menzies, Director of State Planning Services at the
Department of Transport and Planning, explained that ‘[t]here is an ongoing program
of flood studies being updated, principally by floodplain management authorities’.3?
In her evidence to the Inquiry, Hon Harriet Shing MLC, Minister for Water, noted that:

600 households were affected across the Moonee Valley, Maribyrnong and broader
areas of the Maribyrnong catchment, but all around regional Victoria we are

talking about thousands of impacted homes and properties. So this is work that

we need to continue to refine and to improve, and this is where again the release

of $5 million in additional funding for flood studies has been particularly important
and the incorporation of climate change as an impact on the risk profile that is being
contemplated across flood-prone areas and future decision-making.32

In a public hearing, Melbourne Water explained that it is in the process of providing
new models for every catchment in Melbourne by 2026, and that these updated
models will map flood levels for the present day as well for the year 2100. Managing
Director Nerina Di Lorenzo said that the program is:

a nation-leading program, and we are well progressed, with models like the
Maribyrnong starting to be available to guide awareness and preparedness,
development and building design and physical mitigations where feasible.33

Tim Wood, General Manager of Service Programs, elaborated that as part of this
program Melbourne Water is:

working with the 38 councils across our operating region. As | mentioned before, until
we get into the detail of every single study, it is estimated that there will be something
like 250 flood studies that will come out of that process. We have started that program.
The program works by working with each individual municipality. We have already
completed three of those municipalities. We have just completed the Maribyrnong
riverine model. We are working and have active projects in place, with various stages

27  Ibid.

28  |Ibid.

29 Department of Environment, Land, Water and Planning, Implementation Snapshot: 2016-2022 Six Years of Delivery, 2022, p. 3.
30 Victorian Government, Submission 295, p. 59.

31  Stuart Menzies, Director, State Planning Services, public hearing, Melbourne, 11 October 2023, Transcript of evidence, p. 3.

32 Harriet Shing, Minister for Water, public hearing, Melbourne, 6 December 2023, Transcript of evidence, p. 5.

33 Nerina Di Lorenzo, Managing Director, Melbourne Water, public hearing, Melbourne, Transcript of evidence, p. 3.
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of completion, with 19 of the other municipalities. In the remaining ones we almost
have agreements in place, and there are a couple more of that we are still working with.
So we are pretty confident that that program is well in train to be delivered.3*

Regarding how the program is being funded, he told the Committee that:

Within our pricing submission we work with our economic regulator, the ESC, for a
five-year pricing submission. In this current submission we sought an uplift of $13 million
for this program. We received that, and that is what we are using to roll the program
out.3>

Section 4.8 examines Melbourne Water’s updated flood modelling for the Maribyrnong
River, which Melbourne Water released in April 2024.

Brad Drust, Chief Executive Officer of North Central Catchment Management Authority,
acknowledged the Government’s funding of flood studies and emphasised its
importance in updating planning schemes and securing investment for flood mitigation
infrastructure:

Close to $7 million of investment directly linked to the work plan actions has been
secured in the [North Central] region, with some highlights being: since the flood
events of 2010-11 there have been 30 flood studies and management plans undertaken
in the north-central region of Victoria, improving flood intelligence and planning for
over 50 townships; planning scheme amendments to include an understanding of
flood risks from these studies and plans in town developments have been completed
for 10 townships; and significant investment has been secured for flood-mitigation
infrastructure design and construction, with works undertaken or underway in nine
communities to physically reduce the impact of flooding.3¢

Likewise, Leigh Findlay from the Committee for Greater Shepparton noted the success
of modelling in preventing the flooding of houses in the Goulburn Broken catchment
area:

The final point we want to make is that there was overwhelming support and positive
feedback on the accuracy of our flood mapping, and that underpins the smart
development of housing in our community. On the Goulburn Broken CMA and council’s
planning controls, the feedback from everybody was that it was a standout success.
For everything post 1974 that was flood-mapped, the feedback was that is was very,
very accurate in terms of where the water got to. And of the housing that had been
developed post 1974, there was not a house that went under.3”

34  Tim Wood, General Manager, Service Programs, Melbourne Water, public hearing, Melbourne, 10 May 2024, Transcript of
evidence, p. 14.

35 Ibid.

36 Brad Drust, Chief Executive Officer, North Central Catchment Management Authority, public hearing, Melbourne,
25 October 2023, Transcript of evidence, p. 47.

37 Leigh Findlay, Board Chair, Committee for Greater Shepparton, public hearing, Shepparton, 13 September 2023, p. 20.
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On the other hand, the Committee heard from stakeholders who suggested that
councils and floodplain management authorities were not receiving adequate funding
to conduct updated flood studies.

Focusing on rural councils, Rural Councils Victoria argued councils ‘are too
resource-stretched in planning to undertake the necessary strategic planning-scheme
work’.38 As a result, it contended that flood maps are ‘outdated or inaccurate, leading
authorities to base decisions on incorrect data and projections’.3® To address this,
Rural Councils Victoria called on the Government to ‘provide extra resources to rural
councils so that every rural area is supported in creating updated and localised flood
mapping’.40

Given what they described as the success of updated flood modelling in planning
schemes, the Committee for Greater Shepparton contended that ongoing funding
is needed for councils and floodplain management authorities to maintain updated
planning schemes:

As detailed in the report, not one house in Greater Shepparton’s newer residential
developments was flooded, in contrast a number of homes predating contemporary
mapping, controls and design remain uninhabitable with little prospect of a speedy
rebuild.

It is vital the [Goulburn Broken Catchment Management Authority] and [Greater
Shepparton City] Council continue to have access to funding to maintain their flood
mapping, studies and planning schemes and to expand coverage to existing residential
areas and to areas identified for future development. The process of review and
updating is key to ensuring emerging or changing climate risks are modelled and
addressed.*

The Committee also heard from stakeholders who questioned the adequacy of current
flood modelling and mapping. For example, Mitchell Shire Council argued that:

Current flood and fire mapping which supports the Victorian Planning Process fails to
appropriately consider future predicted areas of increasing vulnerability. This failure will
result in increasing risk being transferred to future communities.#?

The Council recommended that the Victorian Government ‘fund and coordinate an
urgent, state-wide review of existing flood and fire overlays ... to ensure that they best
represent current levels of risk and vulnerability’.43

38  Rural Councils Victoria, Submission 559, p. 7.

39  Ibid.

40  Ibid.

41  Committee for Greater Shepparton, Submission 393, p. 10.
42  Mitchell Shire Council, Submission 521, p. 20.

43 Ibid.
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Nick Wimbush, who has worked as a panel member for Planning Panels Victoria
but appeared before the Committee in his individual capacity, called for greater
transparency and peer reviews of flood modelling:

Probably one of the things that need to happen is that there is a degree of transparency
in how the model is put together. It should be open for people to question the inputs to
modelling, and | am not just talking about Melbourne Water; | am talking broadly, and
there should be a high degree of peer review in a model. If it is a flood authority that
does its own modelling internally, that is fine, but there should be external people -
consultants, experts - who go through what has been done to see if it makes sense. It is
not going to still probably cover every circumstance or stop every bit of flooding, but it
will give you a much stronger sense of how to make sure that it is as good as it can be.#

In a public hearing, Stuart Menzies from the Department of Transport and Planning
explained that floodplain management authorities are typically responsible for
ensuring the quality of their flood modelling. However, he noted that peer review does
occasionally occur.®

The Committee heard from stakeholders who strongly criticised aspects of Melbourne
Water’s modelling of the Maribyrnong River, particularly as it relates to the Rivervue
Retirement Village. Given its relevance to land use planning and other areas of flood
management, Rivervue Retirement Village is discussed at Section 4.7.2.

Likewise, the Committee received evidence from various stakeholders including local
councils about the difficulties of implementing flood studies into planning schemes,
limiting their effectiveness. This is discussed in detail at Section 4.5.4.

The Committee commends Melbourne Water for its work in updating flood models
across the Port Phillip and Western Port region, and particularly for the level of
sophistication of the work in modelling flood levels for the year 2100 taking into
account climate change for the first time. The Committee acknowledges the difficulty
of implementing new information into planning schemes, and notes that while
Melbourne Water has begun work to trigger changes in the relevant planning schemes,
this has yet to occur.

The Committee accepts that flood studies are an effective tool for identifying flood risk.
It acknowledges the Victorian Government’s efforts to fund flood studies and ensure
their practical value since the 2010 and 2011 flood events, and following the release of
the Strategy in 2016. Given their effectiveness, the Committee believes there is scope

to expand the use of flood studies by ensuring councils and floodplain management
authorities receive adequate funding to complete the work required to conduct and
implement them.

44 Nick Wimbush, public hearing, Melbourne, 12 October 2023, Transcript of evidence, p. 70.

45  Stuart Menzies, Transcript of evidence, p. 7.
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FINDING 6: Flood studies are an effective tool for assessing flood risk. However:
« they must use up-to-date methodologies, technology, and data
» there needs to be statewide coordination of the frequency they are conducted

« there should be statewide funding to ensure they are kept up to date.

RECOMMENDATION 7: That the Victorian Government ensure regional catchment
management authorities, with local councils, are funded and resourced to conduct and
implement up to date flood studies on a regular basis.

RECOMMENDATION 8: That the Victorian Government require peer review of publicly
funded flood modelling as part of the next Victorian Floodplain Management Strategy.

RECOMMENDATION 9: That Melbourne Water and other floodplain management
authorities review flood models every five years and update the models at least every
10 years and after the occurrence of a major flood.

Communicating flood risk

Where flood risk data exists, it is generally made available to the public and relevant
authorities and informs various government activities. It is primarily used by
catchment management authorities who have a legislated responsibility for managing
floodplains, including:

* identifying the likely extent and height of flood waters

declaring flood levels, flood fringe areas and building lines
» controlling development in land adjoining waterways
* developing and implementing plans to minimise flood damage

» advising municipal councils, the Department of Energy, Environment and Climate
Action and the community in relation to flooding and controlling development in
inundation-prone areas.*®

As well as responsible authorities, it is also important that individuals and communities
understand their flood risk. This is so they can adequately plan and prepare in the
event of flooding. Community preparedness is discussed further in Chapter 6.

46  Water Act 1989 (Vic) s 202.
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Communicating risk to individuals and communities

As evidenced by the October 2022 flood event, flooding has the potential to impact
people’s social, emotional, physical and financial wellbeing. Victoria has implemented
a shared responsibility approach to emergency management, meaning individuals and
communities are expected to participate in planning for, responding to and recovering
from emergencies, including major flood events.#” As such, it is vital that Victorians
have access to relevant flood information in order to understand their individual flood
risk.

The Committee was told effective communication is key to achieving an appropriate
level of understanding of flood risk among Victorians. The Victorian Government
acknowledges this in the Victorian Floodplain Management Strategy, particularly

in regard to land subject to inundation by floods less likely than a 1% AEP flood.48
Because land use planning provisions do not generally apply to these floodplains, the
Strategy notes it is important for people living and working in these areas to be able to
make informed decisions about the risks they face:

The Victorian Government will seek to ensure that individuals can have full disclosure
of the flood risks associated with their property, not just information relating to the 1%
Annual Exceedance Probability flood.4?

In the context of major emergencies, the State Emergency Management Plan notes
that Tt]he community needs information to make informed choices about their

safety and to take responsibility for their own recovery’.?® In doing so, it outlines the
Emergency Management Commissioner’s communications responsibilities in relation to
flood (and other) emergencies. These include:

* ensuring warnings are issued
* ensuring the relevant Minister is given up-to-date information

* with the Victoria SES, handling public, stakeholder and government
communications.>t

These responsibilities relate primarily to the response and recovery phases of flood
emergency management and are covered in Chapters 7 and 8 of this Report. This
Section deals principally with individuals’ and communities’ awareness of flood risk
prior to the occurrence of a flood event.

47  Emergency Management Commissioner, Victorian State Emergency Management Plan, Emergency Management Victoria,
Melbourne, 2023, p. 10.

48 Department of Environment, Land, Water and Planning, Victorian Floodplain Management Strategy, pp. 86-87.
49  Ibid., p. 86.

50 Emergency Management Commissioner, Victorian State Emergency Management Plan, p. 27.

51 lbid, p.27.
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Access to flood mapping and other intelligence

Formerly, flood risk data collected through flood studies and elsewhere was uploaded
into one of two databases:

* acentral database known as the Victorian Flood Database

+ Melbourne Water’s Flood Database.>?

Information in these databases informed local planning schemes, the assessment of
applications to develop in floodplains (planning permits), and emergency response
planning and coordination.53

In 2022, the Department of Energy, Environment and Climate Action (then referred
to as the Department of Environment, Land, Water and Planning) integrated the

two databases into a web-based flood intelligence platform called FloodZoom.>*
FloodZoom synthesises flood forecasts, flood mapping, real-time river height gauges
and property data to provide flood response agencies with improved knowledge of
likely floods before, during and after a flood event.>s

Through the integration of the two databases, Action 12b of the Strategy required

the Department and Melbourne Water to ‘to provide Victorians with a single point of
entry to readily accessible and authoritative records of flood data in Victoria’. Despite
this, FloodZoom is not a public platform.3¢ Rather, as the Victorian Government’s
submission explained it is ‘a specialist tool built for trained flood analysts and
hydrologists’.>”

In their evidence to the Committee, the Department of Energy, Environment and
Climate Action’s Water and Catchments Group explained that in future the Digital Twin
Victoria program would make more flood information available, becoming in essence
‘the public-facing component of FloodZoom’.>® They elaborated that the platform
could be used by individuals to plan and prepare for their relevant flood risk:

| think that will really be for planning purposes as well. So before an event if you wanted
to understand your flood risk, that is not just in the planning scheme, which may be a
one in 100, as we talk about. You might want to understand your risk at lower events

or larger events. You will be able to have access. We sort of have access now. You can
go out to a CMA and you can ask about a property, and they will provide that free of
charge. In Melbourne Water | think there is a portal you can ask and you can get advice

52 Department of Environment, Land, Water and Planning, Victorian Floodplain Management Strategy, p. 35.
53 Ibid.
54  Department of Environment, Land, Water and Planning, Implementation Snapshot: 2016-2022 Six Years of Delivery, p. 6.

55 Department of Energy, Environment and Climate Action, Long-term preparation for flooding, 2023,
<https:/www.watervic.gov.au/our-programs/floodplain-management/long-term-preparation-for-flooding> accessed
5 April 2024,

56 Department of Environment, Land, Water and Planning, Victorian Floodplain Management Strategy, p. 35.

57  Victorian Government, Submission 295, p. 59.

58 Andrew Fennessy, Transcript of evidence, p. 13.
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around certain flood areas. What we are trying to do is streamline that and make that
available before an event for everyone so you can prepare going forward.>®

Notwithstanding this, flood maps and other forms of intelligence are typically made
available to the public. For example, the Victoria SES makes flood information
available in their local flood guides (see Figure 4.2).60

Figure 4.2 Example of flood information from the Maribyrnong flood guide

Maribyrnong River

The Maribyrnong Township is located approximately 8km north west of Melbourne’s central business district.
It comprises a mix of residential, business, and public use areas. The Maribyrnong River is the main
watercourse in the area formed by the junction of Jacksons Creek and Deep Creek and flows generally
southward. The Maribyrnong River borders the Maribyrnong township to the north, east and south.

The Maribyrnong River has a large upstream catchment and flooding can occur along the developed
floodplain edges. The Maribyrnong township can be severely impacted by riverine flooding and the increase in
population density and intensification of land use will result in increased flood risks. Maribyrnong has a
number of parks mostly near the Maribyrnong River. These reserves are typically unsuitable for development
due to the risk of flooding and have been established as gardens and reserves.

The following map shows the expected flooding during minor, moderate and major flood events, in addition to
a 1% flood event in the Maribyrnong Township. A 1% flood means that there is a 1% chance of a flood of this
size occurring in any one year.
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This map publication is presented by Victoria State Emergency Service for the purpose of disseminating emergency management
information. The contents of the information have not been independently verified by Victoria State Emergency Service. No liability is
accepted for any damage, loss or injury caused by errors or omissions in this information or for any action taken by any person in reliance
upon it. Flood information is provided by Melbourne Water.

Source: Victoria State Emergency Service, Maribyrnong Local Flood Guide, 2022, p. 2.

59 Michael Jensz, Executive Director, Statewide Infrastructure and Rural Strategy, public hearing, Melbourne, 25 October 2023,
Transcript of evidence, p.13.

60 See, for example: Victoria State Emergency Service, Echuca Local Flood Guide, 2023, <https://www.ses.vic.gov.au
documents/8655930/9320037/Echuca+Local+Flood+Guide+-+August+2023.pdf> accessed 3 April 2024, pp. 2-5.
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Likewise, many catchment management authorities and councils maintain their own
flood intelligence platforms for public use,5! or provide information to individuals on
request. Greater Shepparton Council also described working with emergency services
such as the Victoria SES and catchment management authorities to conduct events
designed to communicate flood risk to communities.2

The Committee for Greater Shepparton’s submission noted the importance of making
flood mapping data available to the public, praising Goulburn Broken Catchment
Management Authority’s public-facing flood intelligence platform:

It is also important to recognise the role flood mapping plays in community and industry
preparedness for flood events. The GBCMA’s Community Flood Intelligence Portal
provided an invaluable source of trusted information and reassurance to the community
leading into and during the October 2022 floods. It also allowed volunteers under the
guidance of Council to doorknock and engage with community members most at risk of
flooding to assist their preparations including relocation.$3

The Committee acknowledges that—by providing meaningful flood information

to flood analysists, hydrologists, and catchment management authorities—the
Department of Energy, Environment and Climate Action’s FloodZoom database
effectively underpins Victoria’s flood readiness and response. As mentioned, however,
Action 12b of the Strategy required the Department and Melbourne Water, through
FloodZoom, to provide Victorians with accessible and authoritative records of flood
data. Given that it is not publicly accessible, FloodZoom does not yet fully satisfy this
Action.

FINDING 7: Since the integration of the Victorian Flood Database and Melbourne Water’s
Flood Database into FloodZoom, there is no sufficiently publicly accessible statewide
database of flood risk information and maps. FloodZoom is limited to flood analysts,
particularly those deployed in the State Control Centre and incident control centres.

RECOMMENDATION 10: That the Victorian Government provide Victorians with access to
appropriate data contained within the FloodZoom platform.

The Committee considers improving public awareness of local flood guides below.

Vendor disclosure statements

The Strategy notes that ‘people considering whether to buy properties on floodplains
should be informed about flood risks before deciding to buy’.5* At present, the Sale

61 See, for example, Corangamite Shire Council, Corangamite Flood Portal, <https://flood.ccnaknowledgebase.vic.gov.au
flood_map.php?agreement=Agree+and+Continue> accessed 20 February 2024,

62 See Peter Harriott, Chief Executive Officer, Greater Shepparton City Council, public hearing, Shepparton, 13 September 2023,
Transcript of evidence, p. 8.

63 Committee for Greater Shepparton, Submission 393, p. 10.

64 Department of Environment, Land, Water and Planning, Victorian Floodplain Management Strategy, p. 87.
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of Land Act 1962 (Vic) requires vendors under contract for a sale of land to give
the purchaser a statement of matters affecting the land being sold (i.e., a vendor
disclosure statement).5% Vendor disclosure statements must be signed prior to the
contract being signed and must cover:

 financial matters®®
 insurance details®’
« whether the land is in a bushfire-prone area®®

« any planning controls.%®

Because the Act requires vendors to disclose any zoning and overlays that apply to a
piece of land for sale, the Strategy explains that ‘[p]eople buying land in municipalities
that incorporate flood provisions into their local Planning Schemes already receive
[flood probability] information on disclosure statements’.”® However, this assumes

that all relevant planning schemes reflect the most up-to-date flood information.

As discussed in Section 4.5, this is not always the case. Because planning controls
typically only apply to areas within a 1% AEP flood level, vendors may not be required
to disclose flood risk information about properties outside this level.

The Strategy proposes two options for requiring vendors to communicate flood risk to
people purchasing land in these floodplains:

» designating flood-prone areas, including land subject to inundation less than the
1% AEP, in Building Regulations, and therefore requiring them to be included in flood
maps made available to the public

* requiring vendor disclosure statements to include a simple statement advising
purchasers that it is in their interest to investigate and understand any flood risk.”*

Noting that ‘[e]ither approach would require legislative change’ and ‘increase the
demand to make flood maps publicly available’, the Strategy committed the Victorian
Government to consulting with Consumer Affairs Victoria to determine administrative
and legal issues involved in including flood risk information on vendor disclosure
statements.”2 By 2022, the Government had completed this work, concluding that the
current arrangements were adequate to address flood risk.”3

The Committee understands that, under the Sale of Land Act, vendors must disclose
flood-related planning controls. However, due to a backlog of flood studies to be
implemented into planning schemes, not all planning controls reflect the most

65 Sale of Land Act 1962 (Vic) s 32.

66 Sale of Land Act 1962 (Vic) s 32A.

67 Sale of Land Act 1962 (Vic) s 32B.

68  Sale of Land Act 1962 (Vic) s 32C(b)

69 Sale of Land Act 1962 (Vic) s 32C(d)

70  Department of Environment, Land, Water and Planning, Victorian Floodplain Management Strategy, p. 87.

71  Ibid.

72 Ibid.

73  Department of Environment, Land, Water and Planning, /mplementation Snapshot: 2016-2022 Six Years of Delivery, p. 8.
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up-to-date flood information. Moreover, because planning controls do not generally
cover land subject to inundation beyond the design flood event, vendors are not
required by legislation to disclose flood risk that is less likely than the 1% AEP flood.

As highlighted throughout this Chapter, the Victorian Government funds an ongoing
program of flood studies and planning scheme amendments across Victoria and
particularly in regional catchments to translate updated flood information into
planning controls. Likewise, Melbourne Water is in the process of updating flood
models for the entirety of its region by 2026. As this work is completed, planning
controls will become more accurate, and this will improve the ability of vendor
disclosure statements to communicate flood risk. Notwithstanding this, there is an
opportunity for legislation to require vendors to better inform purchasers of their
potential flood risk.

FINDING 8: Vendor disclosure statements under the Sale of Land Act 1962 (Vic) do not
adequately disclose flood risk to purchasers of lands.

RECOMMENDATION 11: That the Victorian Government introduce amendments to the
Sale of Land Act 1962 (Vic) to require vendor disclosure statements to include a simple
statement on flood risk. In addition, houses or dwellings previously flooded must be
included in any vendor declaration statement.

Notifying residents of flood risk

Despite the above, the Committee heard from stakeholders who questioned the
public’s—and in particular, landowners’—knowledge of relevant flood information,
including flood zones and overlays.

In his submission, Dr Peter Mitchell noted that Seymour’s flood controls appeared to
cover most properties impacted by the 2022 flood, but questioned Seymour residents
awareness of these zones and overlays:

il

I would like to see all current and new property owners within these zones/overlays
individually notified that they are in a flood zone and - based on any new information
from 2022 - the likely height of floods on all properties. People cannot make good
decisions without the information. How do we check that the information is available,
and they are fully aware of the risk before they buy, and are not just relying on the
lawyer reviewing contracts?’4

Echuca Neighbourhood House’s submission suggested that the Government:

Based on previous flood levels, identify and communicate with those residents and
business owners to ensure possessions and property are relocated to secure premises.”>

74  Dr Peter Mitchell, Submission 620, p. 5.
75  Echuca Neighbourhood House, Submission 66, p. 2.
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This kind of action is not unprecedented. As mentioned, local councils and the Victoria
SES engage in community engagement activities to help Victorians understand their
flood risk.

Dr Faye Bendrups, President of the Victoria SES Volunteers Association, praised
a Maribyrnong City Council program that developed a profile of each property in
Maribyrnong that would be exposed to over-floor flooding, explaining:

[1In 2013, so 10 years ago now, the Maribyrnong council developed, under the direction
of Theo Pykoulas, a groundbreaking community engagement program which developed
up a profile of each property that would be exposed to over-floor flooding - did a
generic chart of each of those properties but with the individual address with all sorts
of information on it and all sorts of advice as well on the back, laminated so that people
could keep it on their fridge, delivered in a plastic pink folder so it would not get lost and
damaged. But that was for every property that was at risk of over-floor flooding in the
Maribyrnong township.”®

The program, she explained, involved the Footscray SES unit knocking on residents’
doors, and later providing residents a number of resources:

They received the local flood guide, a hard copy of it for themselves. They received
instructions on how to do sandbagging. That is the cover letter. They received an
emergency toolkit brochure. They receive the booklet that is the home emergency plan
and so forth. So in other words there were a lot of resources they received that gave
them a lot of information in their hand as well as speaking directly to people by the SES
volunteers who were doing the doorknock.

That program | believe won an award for community resilience.””

Despite the effectiveness of the program, Dr Bendrups noted that doorknocks of this
kind had not been conducted again since 2013.

Alongside community engagement programs, stakeholders stressed to the Committee
the importance of ensuring planning schemes were updated with the most recent
flood mapping and data, so that planning schemes reflect the most up-to-date
information. Section 4.5.4 discusses the implementation of flood studies into planning
schemes.

The Committee notes that while flood maps and appropriate vendor disclosure
statements are an important means of providing comprehensive information on
flood risk to Victorians, there is an opportunity for local government to engage with
communities to enhance the public’s understanding of this risk.

76  Dr Faye Bendrups, President, Victoria SES Volunteers Association, public hearing, Melbourne, 11 October 2023, Transcript of
evidence, p. 57.

77  lbid.
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4.4

4.4.1
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RECOMMENDATION 12: That Emergency Management Victoria work with local
government authorities and local State Emergency Service units to provide access to
local flood guides to all residents in a flood zone, that identify the likely flood impacts
on individual properties.

Mitigating flood risk

After assessing flood risk, governments are well-placed to plan for and ultimately
mitigate these risks. The Floodplain Management Strategy identifies numerous ways
in which the Victorian Government might avoid or minimise future flood risks. These
include:

* land use planning

* building controls

* mitigation infrastructure
e warning systems

* education programs

* emergency responses.’8

Flood mitigation infrastructure, warning systems, and emergency responses are
considered in Chapters 5-7 of this Report. The remainder of this Chapter deals with the
role of individuals in mitigating flood risk and explores land use planning and building
regulations as a means of flood mitigation.

Individual preparedness

Under the State Emergency Management Plan, individuals, families and households
share responsibility for emergency management with the emergency management
sector. The Plan sets out expectations for individuals, families and households to:

Mitigate emergency risk to oneself and others in the family and household, support
response activities by the [emergency management] sector and meet their own relief
and recovery needs where possible, including planning for the specific needs of those in
the family or household most at-risk in emergencies.”®

Regarding mitigation and planning, the Plan expects individuals, families and
households to:

* be aware of potential risks in their environment

» take protective measures including taking out insurance

78 Department of Environment, Land, Water and Planning, Victorian Floodplain Management Strategy, p. 39.

79 Emergency Management Commissioner, Victorian State Emergency Management Plan, p. 11.

Legislative Council Environment and Planning Committee



4.4.2

Chapter 4 Planning and flood risk

* develop emergency plans
* keep emergency plans current and ready to implement

« after an emergency, review and improve emergency plans.8

As mentioned, the Victoria SES makes local flood guides available for different
municipalities. Typically, these guides contain information about local flood risk,
maps indicating the 1% AEP flood, and an emergency checklist.8! They also outline
what residents should include in their emergency toolkits and refer residents to the
Australian Red Cross’ website for help creating emergency plans.

Throughout this Report, the Committee highlights the profound impact of the

October 2022 flood event on individuals and communities. Moreover, it spotlights the
incredible efforts of flood-affected Victorians in all stages of managing, responding

to and recovering from the flood event. The Committee acknowledges the importance
of individuals and communities maintaining responsibility for understanding and
managing their own flood risk. However, it is incumbent on the Victorian Government—
in collaboration with local government—to ensure that these individuals and
communities understand their responsibility, and that they are appropriately equipped
to do so.

RECOMMENDATION 13: That the Victorian Government improve individual and
community awareness about their own roles and responsibilities in emergency
management, and make available information resources for preparing for flood and other
emergencies.

Catering for people with additional needs

Appropriate communication of flood risk to people with additional needs is vital to
ensuring that all Victorians—including Victorians with disability—have the appropriate
information and supports in place to effectively plan and prepare for flood.

Anne-Marie Roberts from Greater Bendigo City Council emphasised the importance of
emergency preparedness for people in vulnerable groups:

| just wanted to make a bit of a note on an earlier comment about preparedness and the
level of preparedness for people. It is really interesting. It is a really challenging space to
work in for people to be planning, but again a priority for us in local government is that
we do a lot of resilience and preparation within community but it is a whole-of-agency
approach, so we advocate through the NDIS around having emergency preparedness
planning within systems to support vulnerable people. We want agencies on board to

80 Ibid., p.62.

81 See, for example, Victoria State Emergency Service, Echuca Local Flood Guide, 2023, <https:/www.ses.vic.gov.au
documents/8655930/9320037/Echuca+Local+Flood+Guide+-+August+2023.pdf/68d70501-70d6-3266-d84a-
70772001964e?t=1694069163682> accessed 3 April 2024.
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ensure that they understand the priority for people in those vulnerable categories, for
example, disability, aged, disconnected, so that there is not just a reliance on an agency
to get that messaging out, but it is supportive - [...] it is people centred.8?

At a public hearing, Leah Taaffe, Chief Executive Officer of Community Living

and Respite Services, contended that ‘there are significant gaps at every level of
government in relation to planning, response and recovery,” and that the emergency
management framework ‘absolutely does not consider vulnerable people and how to
ensure they are supported through emergencies and natural disasters’.8 She called for
emergency management agencies to be required to embed resources for people with
disability into their systems:

As part of the NDIS practice standards, registered NDIS service providers like us

are required to meet the recently created outcome of ‘emergency and disaster
management’, which includes planning that ensures that the risks to the health, safety
and wellbeing of participants that may arise in an emergency or disaster are considered
and mitigated and ensures the continuity of supports critical to the health, safety, and
wellbeing of participants in an emergency or disaster. This is really important work that
should be completed, albeit it has only been done by registered providers. But that work
is absolutely futile if emergency management systems and organisations are also not
required to embed resources and requirements for people with disability.84

Despite the requirement for National Disability Insurance Scheme service providers
to undertake emergency planning with their clients, Maribyrnong City Council’s
submission noted that this did not always occur:

Finally, a number of people were evacuated into the relief centre who arrived without
critical essential medical aides and medication. Some carers were unsure of what to

do and clearly had not undertaken emergency planning with their client prior to the
flood. Evidence exists that people living with disability are disproportionately impacted
by emergencies and that a shared responsibility approach needs to be taken. At the
municipal level of planning, it is not clear who is responsible to lead this work as Council
no longer has the same engagement with high risk communities as we did in the past
with many services now provided via funded NDIS providers and clients.8>

In its submission, the Salvation Army highlighted research that demonstrated that
‘people who are affected by disasters and are vulnerable along one dimension such
as living in poverty are often also vulnerable along other dimensions (such as, age,
gender, disability status, level of disaster exposure)’.8 |t suggested the need for
‘government emergency management plans and frameworks to explicitly recognise
the relationship between disaster risk and vulnerability during the phases of disaster
preparedness, impact, response, and recovery’.8’

82 Ann-Marie Roberts, Greater Bendigo City Council, public hearing, Echuca, 24 August 2023, Transcript of evidence, p. 16.

83 Leah Taaffe, Chief Executive Officer, Community Living and Respite Services, public hearing, Echuca, 24 August 2023,
Transcript of evidence, p. 63

84  Ibid.

85 Maribyrnong City Council, Submission 530,.
86  The Salvation Army, Submission 619, p. 7.
87 Ibid., p. 53.
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Disaster Legal Help Victoria underscored the fact that vulnerable communities face
additional barriers in planning and preparing for flood disasters:

DLHYV is concerned that the burden of responsibility for disaster preparedness is
currently weighted too heavily on individual community members, including the
responsibility to stay up to date with disaster risks and make disaster plans. The
expectation that individuals will stay informed and be self-reliant in disasters is not
realistic and does not account for community members who face systemic barriers in
accessing information and preparing for disasters. These may include First Nations
communities, Culturally and Linguistically Diverse communities, and people with
disabilities. Community members who are in financial distress may also lack time and
resources to stay informed and prepare for disasters.88

It called for ‘improved information and communication campaigns from government
that achieve a wider reach’, and which are co-designed with vulnerable communities
to ‘ensure that information and communication is tailored and specific to differing
needs and circumstances’.®? It also called for ‘programs and initiatives that proactively
support community members with disaster planning’, which would in turn ‘make
disaster preparedness more achievable for many’.%°

The Committee acknowledges the importance of individuals and communities sharing
responsibility with the emergency management sector in managing their flood risk.
However, it emphasises the importance of recognising and addressing that vulnerable
communities in Victoria—such as people with disability—sometimes face additional
barriers in planning and preparing for flood. Therefore, the Victorian Government must
ensure the emergency sector appropriately caters to the needs of these communities,
particularly in the planning and preparedness phases of emergency management.

RECOMMENDATION 14: That the Victorian Government require the emergency
management sector to ensure that the needs of vulnerable communities including people
with disability are included in all disaster preparation and response plans and ensure that
sufficient funding is available to make all disaster emergency responses inclusive for people
with disability.

RECOMMENDATION 15: That the Victorian Government provide flood risk and planning
information in a way that is appropriately accessible to people with additional needs,
including people with disability.

RECOMMENDATION 16: That the Victorian Government ensure early warning systems
include consideration of a voluntary register of people in need of additional support to
receive early warning and support during natural disasters.

88 Disaster Legal Help Victoria, Submission 622, p. 4.
89 Ibid, p. 4.
90 Ibid.
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Land use planning and flood risk

Peter Harriott, Chief Executive Officer, Greater Shepparton City Coucil

Planning is so important. ... If there is a message coming out of today: we need to
support planning schemes going forward, and the key to that is for the flood studies
that are prepared by the catchment management authority, supported by council,
are critical to getting the data accurate.

Source: Peter Harriott, Chief Executive Officer, Greater Shepparton City Council, public hearing, Shepparton,
13 September 2023, Transcript of evidence, p. 2.

In its submission, the Victorian Government identified Victoria’s planning and building
systems as essential for identifying and managing flood risk.2! Although inter-related,
the two systems are technically distinct. The planning system refers to the system
governing the use, development and protection of land in Victoria. On the other hand,
the building system regulates the construction of buildings and other structures.

The Government’s Guidelines for Development in Flood Affected Areas explain that
most forms of development require some mix of planning or building permits:

Building permits relate specifically to the carrying out of building construction. Most
forms of development in flood affected land require a planning permit. They include
subdivisions, buildings and works.

If building construction is proposed in a flood affected area or in a waterway, Building
Regulations 153 or 154 also apply, unless dealt with through the planning permit
system.??

Although the planning and building systems are in many ways distinct, the 2020 Royal
Commission into National Natural Disaster Arrangements further explained that
together, ‘[I]Jand-use planning regimes and building regulations govern how and where
homes, businesses and infrastructure are built’.?3 As they relate to natural disasters

like flood, the Royal Commission elaborated that they ‘influence the exposure and
vulnerability of structures and communities to natural hazards’ and ‘can also be used
to mitigate risk and improve resilience’.94

This Section deals principally with the role of Victoria’s planning system in managing
flood risk. However, Section 4.6 briefly considers the role of Victoria’s building system in
flood management, particularly in relation to the building of houses in floodplains.

91 Victorian Government, Submission 295, p. 92.

92 Department of Environment Land, Water and Planning, Guidelines for Development in Flood Affected Areas, p. 17.
93  Royal Commission into National Natural Disaster Arrangements, Report, Australian Government, 2020, p. 399

94 Ibid.
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Figure 4.3 summarises the key legislation, policy and actors relevant to Victoria’s
planning and building systems as they relate to flood management.

Figure 4.3 Victoria’s planning and building systems, as relevant to flood
management

[ Land use, development and protection ]

Planning and Environment Act 1987 (Vic)

Establishes a framework for planning the use, development and protection
of land, including through the use of the Victoria Planning Provisions.

Building Act 1993 (Vic)
Regulates building work and standards.

Building Regulations 2018 (Vic)

» Supplements the Building Act 1993 (Vic).

» Requires councils to prepare maps for areas liable for flooding, and not give
consent to building permits where there is likely to be a danger to occupants
due to flooding.

Victoria Planning Provisions

Standardised planning provisions which contains a set of
provisions that must be include in all planning schemes.

Planning schemes
Sets out the ways land can be used.

National Construction Built Environment
Code Adaptation Action Plan
Prescribes a standard of design Identifies priorities for adapting the
and construction for buildings in built environment, which faces risk
flood hazard areas. of flooding, to the changing climate.
Victorian Planning Department of Department of Energy,
Authority Trcmspor:t En\{lronment_and
and Planning Climate Action
[ O Key laws O Key policy O Key actors ]

Source: Legislative Council Environment and Planning Committee.
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Mitigating flood risk through strategic land use planning

Land use planning is one of the Victorian Government’s primary means of mitigating
flood risk because of its efficacy and cost efficiency. The Victorian Floods Review
stressed the importance of land use planning as an effective flood mitigation
measure.® Likewise, the Victorian Floodplain Management Strategy explains that:

Land use planning and building controls are generally more cost effective than flood
mitigation infrastructure, flood warning systems, flood education programs or flood
emergency responses.

This is particularly true for new subdivisions.

In its submission, the Municipal Association of Victoria also pointed to the potential
benefits of focusing on strategic land use planning over hard mitigation infrastructure:

While investment in infrastructure will continue to be important to protect life and
property in the short to medium term, investment in strategic planning for settlements
that accounts for flood and other hazard risk will be essential for saving money and
lives in the longer term.%

Several levels of Victoria’s planning system consider flood risk, with mitigation
occurring primarily through the use of controls in planning schemes.

An overview of Victoria’s planning system

As outlined in Chapter 3, the Planning and Environment Act 1987 (Vic) establishes a
framework for planning the use, development and protection of land in Victoria.%’
Among other things, it facilitates the creation of the Victoria Planning Provisions,%8
as well as the preparation and amendment of planning schemes.?®

Victoria Planning Provisions

The Victoria Planning Provisions is a document of standard planning provisions created
under the Planning and Environment Act.2% [t is intended to assist in providing a
consistent and coordinated framework for planning schemes.1%1 Some sections, like the
Planning Policy Framework, are required to be included in all planning schemes.102

95 Neil Comrie AO, APM, Review of the 2010-11 Flood Warnings & Response, Victorian Government, Melbourne, 2011, p. 17.
96  Municipal Association of Victoria, Submission 681, pp. 15-16.

97  Planning and Environment Act 1987 (Vic) s 1.

98  Planning and Environment Act 1987 (Vic) s 4A.

99  Planning and Environment Act 1987 (Vic) s 8.

100 Department of Environment Land, Water and Planning, Using Victoria’s Planning System, October 2022, p. 1.

101 Planning and Environment Act 187 (Vic) s 4A.

102 See Victoria, Victorian Government Gazette, No. S 87, 2 March 2023, pp. 2-3.
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Figure 4.4 shows the broad structure of the Victoria Planning Provisions. Given the
document acts as a template for planning provisions, the structure resembles the
structure of most planning schemes.

Figure 4.4 Structure of the Victoria Planning Provisions

00
Purpose and vision
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Planning policy framework
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Local planning policy framework
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Zones

40
Overlays

50
Particular provisions
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60
General provisions
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Operational provisions

Source: Department of Transport and Planning, Victoria Planning Provisions, 2024, <https://planning-schemes.app.planning.vic.gov.au
Victoria%20Planning%20Provisions/ordinance> accessed 27 May 2024.

The Provisions’ Planning Policy Framework, which is replicated in all planning schemes,
contains numerous flood-related ordinances. The Framework’s floodplains ordinance
requires the relevant planning authority to identify any land affected by flooding and
to plan for the cumulative impacts of land use and development on flood behaviour.103

103 Victoria Planning Provisions (Vic) cl 13.03-1S.
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It also requires planning authorities to consider the Victorian Floodplain Management
Strategy and other policy documents and guidelines, such as regional floodplain
management strategies.14 Similarly, the Framework’s water ordinance contains a
number of flood-related strategies for planning authorities, including:

* undertaking measures to minimise the quantity and retard the flow of stormwater
from developed areas1s

* ensuring planning is coordinated with the activities of catchment management
authorities0®

 discouraging incompatible land use activities in areas subject to flooding.1%7

Whereas the bushfire planning provision prioritises the protection of human life over all
other policy considerations,% the floodplain management provisions do not contain
an equivalent purpose. While the provisions do intend to assist the protection of life
from flood hazard,% this is arguably a much broader objective. In a public hearing,
Goulburn Broken Catchment Management Authority recommended updating the flood
provisions of the Victoria Planning Provisions to integrate human life into the flood
decision-making framework:

[W]e think that that would be an improvement in terms of the decisions that are being
made across the flood plain and the way that flood studies and flood mapping and
everything are actually being interpreted to enable people to be protected as number
One.llO

Planning schemes

Using the Victoria Planning Provisions as a template, planning schemes control how
land can be used or developed within particular areas, usually municipal districts, and
reflect state and local planning policies. In line with the Provisions, they are comprised
primarily of maps and ordinances. Maps within planning schemes describe where
planning controls such as zones and overlays apply within the planning scheme area.
Ordinances, on the other hand, comprise policies and written clauses.11!

In flood-prone areas, municipal councils may use planning schemes to manage flood
risk to their communities, for example though the use of planning controls. Zones within
planning schemes reserve land for specific uses, including urban floodways. Overlays
prescribe requirements which must be met by development in the areas covered.
Flood-related planning controls are discussed in greater detail at Section 4.5.3.

104 Victoria Planning Provisions (Vic) cl 13.03-1S.
105 Ibid., ¢/ 14.02-1S.

106 Ibid.

107 Ibid., cl14.02-2S.

108 Ibid., cl13.02-1S.

109 Ibid., cl13.03-1S.

110 Chris Cumming, Chief Executive Officer, Goulburn Broken Catchment Management Authority, public hearing, Melbourne,
25 October 2023, Transcript of evidence, p. 68.

111 Department of Transport and Planning, Victoria Planning Provisions, <https://planning-schemes.app.planning.vic.gov.au,
Victoria%20Planning%20Provisions/ordinance> accessed 17 April 2024.
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Municipal councils are generally responsible for the administration and enforcement of
planning schemes that apply to their districts.!*2 However, for planning schemes that
apply to land outside any municipal district, the Minister for Planning is responsible.113
A planning scheme may also make any person responsible for it or any of its
provisions.*** In general, planning schemes are binding on all Ministers, government
departments, public authorities and municipal councils.11>

As well as the Victoria Planning Provisions, planning authorities use regional strategic
plans and regional growth plans to inform planning schemes.16 Local councils
collaborate to prepare regional strategic plans to inform long-term decision making
and investment, considering various land uses and threats from natural hazards.11?
Moreover, they collaborate to prepare regional growth plans which plan for growth,
land use change and environmental protection within a region.® For metropolitan
Melbourne, the Victorian Government prepares a document called Plan Melbourne
which performs a similar function to the regional strategic and growth plans.11?

The Victorian Government is in the process of updating Plan Melbourne and developing
‘a new plan for Victoria’ to cover the whole state.22° The new statewide plan will

seek to do a number of things, including ‘establishing targets for local government
areas for where and how many homes need to be built’.12 This new plan provides the
Government an opportunity to improve how the planning system manages flood risk
within Victorian communities.

In areas prone to flooding, councils may consult with floodplain managers to prepare
and incorporate local floodplain development plans into planning schemes. These
plans usually describe the history of flooding in an areaq, the extent and behaviour of
past floods, environmental values and constraints, and sources of flood information.*??
They establish guidelines and requirements for permitted development in an areaq,
which can assist in streamlining and simplifying the consideration of planning permit
applications.1?3

112 Planning and Environment Act 1987 (Vic) s 13.

113 Ibid.

114 |Ibid.

115 Ibid.s16.

116 Department of Environment, Land, Water and Planning, Victorian Floodplain Management Strategy, p. 41.

117 Ibid.

118 Ibid.

119 Department of Environment, Land, Water and Planning, Guidelines for Development in Flood Affected Areas, p. 19.

120 Victorian Planning Authority, What is “a new plan for Victoria”?, 23 November 2023, <https://vpa.vic.gov.au/fag/what-is-a-
new-plan-for-victoria> accessed 20 May 2024; Engage Victoria, Developing a new plan for Victoria,
<https:/engage.vic.gov.au/developing-a-new-plan-for-victoria> accessed 20 May 2024.

121 Premier of Victoria, Developing A New Plan For Victoria, <https://www.premier.vic.gov.au/developing-new-plan-victoria>
accessed 20 May 2024.

122 Department of Transport and Planning, Planning Practice Note 12: Applying the flood provisions in Planning Schemes, A guide
for councils, June 2015, pp. 7-8.

123 Ibid.
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4.5.3

12

Flood-related planning controls

Planning controls include zones and overlays, which affect how land can be used.
Whereas all land is zoned for a particular purpose (for example, residential, industrial,
or commercial), not all land is subject to an overlay. Where an overlay does apply,

the land to which it applies will typically have some special feature (for example,

a heritage building, significant vegetation, or flood risk), and the relevant planning
authority may prohibit development or require a planning permit for any development
to proceed. The permit process is considered in Section 4.6.1.

There are three overlays and one zone directly relevant to flood-prone areas:
* the urban floodway zone

* the floodway overlay

* the special building overlay

* the land subject to inundation overlay (LSIO).

Urban floodway zone

Planning authorities may apply an urban floodway zone to an area with high flood
hazard. The zone limits most forms of development, generally permitting only
low-density development compatible with the passage or storage of flood water, such
as agricultural or recreational uses. Because of the zone’s restrictive nature, planning
authorities do not typically use the urban floodway zone.?* More often, they will zone
land prone to flooding in a way that allows for its primary use (for example, residential,
industrial, commercial), and apply a flood overlay to acknowledge the land’s flooding
characteristics.125

Figure 4.5 shows a small part of the maps in the Maribyrnong Planning Scheme. In it,
the Maribyrnong River itself and a small number of areas adjoining the river have been
zoned as an urban floodway (UFZ, highlighted in below). Other areas along the river
have been zoned for public park and recreational use (green), and general residential
use (red).

124 Department of Environment, Land, Water and Planning, Guidelines for Development in Flood Affected Areas, p. 19.
125 |Ibid.
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Figure 4.5 An urban floodway zone (UFZ) in the Maribyrnong Planning
Scheme

Source: Department of Transport and Planning, Maribyrnong planning scheme, <https://planning-schemes.app.planning.vic.gov.au/

Maribyrnong/maps> accessed 17 April 2024.

Flood overlays

Flood overlays identify where land use or development may require a planning permit
as part of development approval processes.126 They comprise three main types:

« floodway overlays
* special building overlays

* LSIOs.

Floodway overlays apply to floodways, that is, parts of a floodplain that are important
for the discharge or storage of water during major floods.1?? Floodways can be defined
in different ways, including by reference to depth and flow velocity, or flood extent.128
Melbourne Water, for example, categorises floodways by depths in excess of one
metre.12® The floodway overlay is the strongest form of flood overlay, specifying types
of development that are inappropriate due to high flood risk.

Figure 4.6 shows a small area of the Maribyrnong River—including a bridge—to which
a flood overlay has been applied.

126 Ibid.
127 Ibid.
128 |Ibid.

129 Melbourne Water, Overlays explained, <https://www.melbournewater.com.au/building-and-works/flooding-information-and-

advice/overlays-explained> accessed 23 February 2024.
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Figure 4.6 A flood overlay (FO) in the Maribyrnong Planning Scheme

-

Source: Department of Transport and Planning, Maribyrnong planning scheme, <https://planning-schemes.app.planning.vic.gov.au

Maribyrnong/maps> accessed 17 April 2024.

Special building overlays apply to stormwater flooding, particularly on land likely to
be flooded when the capacity of underground drainage systems is exceeded.'® This is
more common in urban areas.

Figure 4.7 shows a residential area in the Maribyrnong Planning Scheme to which a
special building overlay has been applied.

Figure 4.7 A special building overlay (SBO) in the Maribyrnong Planning
Scheme

Source: Department of Transport and Planning, Maribyrnong planning scheme, <https://planning-schemes.app.planning.vic.gov.au,
Maribyrnong/maps> accessed 17 April 2024.

130 |Ibid.
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LSIOs apply to riverine and coastal flooding, representing land subject to the 1% AEP
flood. They do not apply to land where a floodway overlay applies.

Figure 4.8 shows a residential area in the Maribyrnong Planning Scheme to which an
LSIO has been applied.

Figure 4.8 A land subject to inundation overlay (LSIO) in the Maribyrnong
Planning Scheme

Source: Department of Transport and Planning, Maribyrnong planning scheme, <https://planning-schemes.app.planning.vic.gov.au,

Maribyrnong/maps> accessed 17 April 2024.

The appropriateness of the current design flood event

Rather than the worst possible extent of flooding, flood controls such as the urban
flood zone typically reflect the 1% AEP flood. The Government’s Guidelines for
Development in Flood Affected Areas explains that:

The purpose of the [flood] overlays is to define what is considered an acceptable
threshold for managing flood risk.13!

The Committee heard from individual and organisational stakeholders who criticised
the use of the 1% AEP to inform planning controls and development.

In its submission, IAG contended that:

[L]and use planning needs to move away from measuring risk using the traditional 1%
Annual Exceedance Probability (AEP) threshold mandated under previous generations
of planning guidelines, and towards more appropriate risk measures which consider the
economic and life safety consequences of the full range of possible flood events.132

131 Ibid.
132 |AG, Submission 651, p. 5.
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Referencing its own research, it argued further ‘that overreliance on the 1% AEP flood
standard has resulted in disproportionate sensitivity to climate induced changes in
flood risk in areas immediately adjacent to flood planning areas’.133

Darren Smolenaars, whose family was affected by the October 2022 flood event in
Rochester, questioned why ‘town planning building height requirements [were] not
aligned with a safety margin above the [worst] case scenario flood peak’.134

For its part, the Insurance Council of Australia contended that the Victorian
Government’s policy objectives of land use and planning should ‘[r]econsider the

1% AEP ... as the accepted standard for development and incorporate climate change
scenarios in risk models to allow for future state risk assessment in decision making’.13%
It did so on the basis that 1% AEP floods have become more frequent, potentially as a
consequence of climate change:

In the last several years we have 1% AEP events more frequently with devastating
consequences for life and property.

A failure to account for future climate scenarios and risk creates a latent risk in any
planning strategy and scheme and presents a real danger the objectives of planning
are not met in the long term. A greater investigation to determine how climate change
may alter the behaviour and impact of a 1% AEP flood is required to properly inform
risk-based decision making.13¢

The impact of climate change and its consideration in planning schemes is examined in
greater detail below at Section 4.5.5.

Following the 2010-2011 flood event, the Victorian Flood Review questioned the
appropriateness of using the 1% AEP flood as the design flood event, noting that:

The effectiveness of minimum floor levels is limited to the ‘design event’. Until about 30
years ago, it was common to use the largest historical flood in an area as the design
event for planning purposes, and this approach is still used in some rural locations.
Currently, however, the 1in 100 year flood is seen as the acceptable risk for planning
purposes, regardless of the potential consequences of the flood. The difference between
this design level and that of the probable maximum flood measure can vary hugely.13?

It recommended that the Victorian Government ‘reconsider in what circumstances the
1in 100 year event’ is the appropriate design event’.138

133 Ibid.

134 Darren Smolenaars, Submission 251, p. 1.

135 Insurance Council of Australia, Submission 693, p. 2.
136 Ibid., p. 5.

137 Victorian Floods Review, p. 197.

138 Ibid.
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Despite this recommendation, the Strategy enshrined as policy that ‘[t]he 1% Annual
Exceedance Probability flood will remain the design flood event for the land use
planning and building systems in Victoria’, explaining that while the Victorian Floods
Review ‘questioned if the 1% AEP flood should still be used as the [design flood event]
in Victoria:

The Victorian Government has determined that the 1% AEP flood is the appropriate
standard to regulate and protect most forms of development through the planning and
building systems.13?

While the 1% AEP flood remains the design flood event, flood mapping is required to
use the most recent edition of the Australian Rainfall and Runoff2*° In a public hearing,
Stuart Moseley, Chief Executive Officer of the Victorian Planning Authority, explained
that while the appropriateness of the current design flood event ‘is a very important
question for public policy’, the Authority takes comfort in the fact that the Australian
Rainfall and Runoff also requires consideration of climate change:

The records in [Australian Rainfall and Runoff] obviously are historical averages and for
the last number of years have started to reflect more frequent and intense rain events,
but there is this considerable period of record before that where they did not. So there
is a recognition that the average is not an indicator of the future, and [Australian
Rainfall and Runoff] gives guidance around what assumptions should be made in terms
of rainfall projections and what increase is expected in intensity or depth per degree
Celsius of local warming .14t

The Committee acknowledges that it is not feasible for planning controls to eliminate
all flood risk, and that any attempt to do so will have profound social and economic
impacts. As such, it understands that both the Government and community must
contend with some level of risk. Planning schemes need to use a commonly accepted
benchmark of risk, and the 1% AEP provides such a marker. Given the ongoing ways
that climate change, intensification of weather patterns and urban development
impact on flood risk, there is merit in maintaining the current benchmark, and working
to understand awareness of what that level of risk means.

Risk is dynamic, not static, and will change over time. Therefore, flood risk derived from
studies and modelling should be kept up to date and communities informed of these
updates.

It is also clear from the evidence that public understanding of the translation of the

1% AEP risk to the likely impact of flooding events is low. More could be done to better

inform the public about the implications of using the 1% AEP flood (or any alternative)
as the default design flood event, that is, the size of flood against which planning and

building controls are set. This is so that Victorians understand the level of flood risk the
community faces, and the implications of this level of risk.

139 Department of Land, Water and Planning, Victorian Floodplain Management Strategy, p. 40.
140 Victorian Government, Submission 295, p. 94.

141 Stuart Moseley, Chief Executive Officer, Victorian Planning Authority, public hearing, Melbourne, 12 October 2023, Melbourne,
Transcript of evidence, p. 36.
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Implementing flood studies into planning schemes

To ensure planning controls—including flood-related zones and overlays—reflect
the most up-to-date flood information, planning authorities work with floodplain
management authorities to translate flood studies into planning schemes.

Flood studies are comprehensive technical assessments of flood behaviour. 142 They
define the nature of flood hazards across floodplains, including flood extent, depth,
and velocity, as well as flow distribution.1#3 Moreover, they assess flood risk, evaluate
mitigation options, and provide detailed flood mapping.1#* In accordance with the
Victorian Floodplain Management Strategy, flood studies must generally produce draft
planning scheme amendments.14®

The process of implementing flood studies into planning schemes involves both
planning authorities and floodplain management authorities. First, the relevant
floodplain management authority—Melbourne Water or one of the nine regional
catchment authorities—works with the local council to conduct a flood study. Then, the
relevant planning authority—most often, the local council—works with the floodplain
management authority and other stakeholders to develop a planning scheme
amendment that introduces the flood study into the area’s planning scheme.

Amending a planning scheme

Councils and other planning authorities amend planning schemes via planning scheme
amendments. Planning scheme amendments allow planning authorities to make
changes relevant to the use or development of land in floodplains. For example, they
enable planning authorities to introduce or alter flood-related planning controls, and
to ensure planning schemes reflect the most up-to-date flood information. The process
for amending planning schemes is dictated by the Planning and Environment Act

and Regulations, and guided by various government policy documents, most notably
Using Victoria’s Planning System. The following summarises the process of amending a
planning scheme, particularly as it relates to flood.

142 Department of Land, Water and Planning, Victorian Floodplain Management Strategy, p. 105.
143 Ibid.

144 Department of Energy, Environment and Climate Action, Long-term preparation for flooding, <https:/www.watervic.gov.au
our-programs/floodplain-management/long-term-preparation-for-flooding> accessed 27 March 2024.

145 Department of Land, Water and Planning, Victorian Floodplain Management Strategy, p. 32.
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Box 4.1 The planning scheme amendment process

The Planning and Environment Act empowers the Minister for Planning to amend the
Victoria Planning Provisions, subject to certain requirements. Where specified, an
amendment to the Victoria Planning Provisions may provide for an amendment to a
planning scheme.

The Act also enables certain planning authorities—including the Minister for Planning
and municipal councils—to amend planning schemes directly. In order to better
prepare for and respond to floods, planning authorities may amend planning schemes
to update controls on land use and development in flood-prone areas. Often, this is
done in response to updated flood modelling. Examples of potential changes include:

* alteration of the boundaries of floodplains
« adjustment of flood-related zones and/or overlays

* insertion or deletion of local planning provisions relevant to flood.

Before a municipal council can prepare an amendment to a planning scheme, it must
first apply to the Minister for Planning for authorisation. The Minister may authorise the
preparation and may attach conditions to this authorisation. Alternatively, the Minister
can refuse to authorise the preparation. If the Minister does not make a decision and
notify the council of the decision within 10 business days of receiving the council’s
application for authorisation, the council may prepare the amendment without
authorisation.

In relation to the preparation of an amendment, the Act empowers the Minister to
issue directions, and requires planning authorities to have regard to these directions.
Likewise, pt 3 of the Act sets out a series of processes and requirements that planning
authorities must follow in amending a planning scheme. The Minister’s direction on the
planning scheme amendment process sets out and clarifies this process, and sets times
for completing steps in the process.

In line with these and other directions and guidelines, the process for a council to
amend a planning scheme can include the following steps (similar steps apply to
amendments made by other planning authorities):

1. Initiation: Generally, councils initiate their own planning scheme amendments.
However, anyone can request one, subject to certain fees. The relevant council
will decide whether to support a request, and applicants have no right of review
over this decision. If a person requests a council to prepare a planning scheme
amendment, the person should also demonstrate how the proposed amendments
address the matters listed in stage 3 (preparing an amendment).

(Continued)
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Box 4.1 Continued

2. Authorisation: As mentioned, councils must formally seek consent from the
Minister for Planning to prepare an amendment, and the Minister may support the
amendment, with or without conditions, or refuse it. According to the Victorian
Government’s guidelines, the purpose of authorisation is to ensure the amendment
is consistent with the State policy or interests and the Victoria Planning Provisions.

Although councils must wait for authorisation from the Minister before preparing
an amendment, they may prepare a draft amendment to assist in making an
application for authorisation.

3. Preparation: Once the Minister has authorised the preparation of the planning
scheme amendment (or failed to provide notice of a decision within 10 business
days of the council’s request for authorisation), the council prepares the
amendment. In preparing an amendment, councils must consider:

a. ministerial directions

b. the Victoria Planning Provisions

c. any strategic plan, policy statement, code or guidelines in the planning scheme
d. social, environmental and economic impacts.

4. Exhibition and notice: After preparing an amendment, councils must formally
exhibit the amendment. This involves making the amendment publicly available,
and giving notice of its preparation to every minister, public authority and council
materially affected by it, as well as to owners occupying land materially affected
by the amendments. Once notice is given, any person can make a submission to
the relevant council about the amendment, and the council must publish all such
submissions.

5. Consideration: Once a council finishes receiving submissions, it must consider
those submissions. If a submission requests a change to the planning scheme
amendment, the council must decide whether or not to change or abandon the
amendment. Alternatively, the council can refer the submission to an independent
panel appointed by the Minister.

6. Panel review: Victorian Government guidance explains that if a council does not
accept a submission that seeks a change to an amendment, the council must refer
that submission to an independent panel. Under the Planning and Environment
Act, panels must consider all submissions referred to them, and must hold hearings
to give a reasonable opportunity for submitters (and other relevant parties) to
be heard. The panel must then report its findings to the council, and the council
must consider the panel’s report, including any recommendations, before deciding
whether or not to adopt the amendment.

(Continued)
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Box 4.1 Continued

7. Adoption: After consideration of any submissions and panel reports, a council can
choose to adopt—or abandon—an amendment, with or without changes. If the
council does not make a decision, the amendment eventually lapses.

8. Approval: If a council chooses to adopt an amendment, the council must then
submit it to the Minister for Planning for approval. The Minister can choose to
approve, subject to any changes and/or conditions, or refuse to approve the
amendment. Before doing this, the Minister can also receive submissions, and refer
any submissions to an independent panel. If the Minister approves the proposed
amendment, the Minister must publish notice of it in the Government Gazette, at
which point the amendment comes into effect.

Source: Planning and Environment Act 1987 (Vic) pt 3; Department of Transport and Planning, Amending
a planning scheme, 2024, <https://www.planning.vic.gov.au/planning-schemes/amendments/amending-
a-planning-scheme> accessed 14 May 2024; Department of Environment Land, Water and Planning, Using
Victoria’s Planning System, October 2022, pp. 16-54.

Barriers to updating planning schemes

Despite the Government funding flood studies through regional floodplain
management strategies, councils face numerous challenges implementing these flood
studies into planning schemes.

In particular, witnesses and submitters stressed that councils lack the time and
resources to implement flood studies efficiently. In its submission, Corangamite Shire
Council called on the Victorian Government to increase the allocation of funding

for flood studies and planning scheme amendments, noting that councils are
resource-constrained and therefore rely on government grants to complete activities
identified in regional floodplain management strategies.2*¢ This was echoed by several
other councils, including Strathbogie Shire Council and Mitchell Shire Council.24?

Councils informed the Committee that, due to these difficulties, there is an increasing
number of flood studies that have been completed but not yet implemented into
planning schemes.

According to Mitchell Shire Council:

While the Goulburn Broken Catchment Management Authority does have a rolling
program of flood studies for implementation, there is a backlog of completed flood
studies that are yet to implemented via Planning Scheme Amendments.

146 Corangamite Shire Council, Submission 509, pp. 3-4.
147 See Strathbogie Shire Council, Submission 519 and Mitchell Shire Council, Submission 521.

Inquiry into the 2022 flood event in Victoria | Final Report 121


https://www.planning.vic.gov.au/planning-schemes/amendments/amending-a-planning-scheme
https://www.planning.vic.gov.au/planning-schemes/amendments/amending-a-planning-scheme

Chapter 4 Planning and flood risk

122

The 2022 review [of the Victorian Floodplain Management Strategy] noted that Action
13d (2) was being completed through $30,000 grants available to Local Government to
progress flood study outputs into Planning Scheme Amendments. Whilst this is a good
initiative, the funding available is insufficient to support a streamlined Planning Scheme
Amendment process.148

Speaking to the Committee at a public hearing, Brett Luxford, Chief Executive Officer
of Mitchell Shire Council, elaborated:

There are a number of flood studies that have been done, and trying to get them into
the planning scheme is a really challenging piece of work. It takes councils anywhere
from 18 months to two years to get a planning scheme amendment into the planning
scheme, which comes at a significant cost. There are still a lot. | am not sure how many
there are, but | know of two within our municipality that have been undertaken that
have not made it into the planning scheme yet. And there are a number across the state.
There is a real need for support from state government to get that up-to-date flood
mapping into the planning scheme so that communities are aware.14?

Guy Tierney, Statutory Planning and Floodplain Manager at Goulburn Broken
Catchment Management Authority, substantiated this backlog, concluding that the
failure to implement flood studies into planning schemes meant that ‘there are a lot of
flood plains out there which are not in planning schemes at the moment and need to
be’_lSO

The North Central Catchment Management Authority also noted backlogs, with Chief
Executive Officer Brad Drust informing the Committee that 10 flood studies in the
catchment were awaiting planning scheme amendments at the time. 151

As well as a lack of time and resources, the Municipal Council of Victoria pointed out
several other factors hampering councils’ ability to update planning schemes with
up-to-date flood information:

Councils’ ability to drive necessary changes to their planning schemes is hampered by

a range of factors, including lack of resources and technical knowledge within councils,
variable catchment management authority (CMA) capacity and cooperation, planning
panels weakening planning controls proposed by councils, and the political pressure
placed on councillors from their constituents when proposing new planning controls that
may limit development or impact land value.152

148 Mitchell Shire Council, Submission 521, pp. 10-11.

149 Brett Luxford, Chief Executive Officer, Mitchell Shire Council, public hearing, Seymour, 14 September 2023, Transcript of
evidence, p. 10.

150 Guy Tierney, Statutory Planning and Floodplain Manager, Goulburn Broken Catchment Management Authority, public
hearing, Melbourne, 25 October 2023, Transcript of evidence, p. 53.

151 Brad Drust, Transcript of evidence, p. 46.

152 Municipal Association of Victoria, Submission 681, p. 14.
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Beyond the issue of appropriately resourcing councils to implement flood studies into
planning schemes, the process for amending a planning scheme takes a considerable
amount of time.

Peter Harriot, Chief Executive Officer of the Greater Shepparton City Council, stressed
the importance of the Government providing support to fast-track amendments:

We are arguing that there should be state support to bring all these studies together -
not only support but that there is consistency across the modelling and in the treatment
and that these amendments are made to our planning schemes in a rapid manner and
do not take the years and years and years that most planning scheme amendments
take. These need to take priority.1>3

Speaking to the Committee, Stuart Menzies, Director of State Planning Services

at the Department of Transport and Planning, explained that while the timeframe
for planning scheme amendments could vary, ‘a standard flood amendment with
submissions’ may take 6-12 months.1>* As noted above, however, some councils have
experienced planning scheme amendments taking up to two years.

Fast-tracking planning scheme amendments

On 1 May 2023, the Minister for Planning appointed a Flood-related Amendments
Standing Advisory Committee to provide the Minister, councils and catchment
management authorities timely advice on the implementation of flood studies and
any associated draft planning scheme amendments.>® In a response to a question on
notice from the Committee, the Department of Transport explained that the Standing
Advisory Committee would provide an opportunity for councils to fast-track the
amendment process:

[The Standing Advisory Committee] will be available to councils that elect to request
that the Minister for Planning become the planning authority for their amendment and
use her powers of intervention under the PE Act to ‘fast-track’ the amendment process.

This fast-track pathway should increase certainty and is expected to cut 3-6 months
from the approval timeframes compared to the standard amendment process under
the Act.156

153 Peter Harriott, Chief Executive Officer, Greater Shepparton City Council, public hearing, Melbourne, 13 September 2023,
Transcript of evidence, p. 16.

154 Stuart Menzies, Transcript of evidence, p. 20.

155 Department of Transport and Planning, Flood-related Amendments Standing Advisory Committee,
<https:/www.planningpanels.vic.gov.au/panels-and-committees/projects/flood-related-amendments-standing-advisory-
committee> accessed 25 March 2024; Department of Environment, Land, Water and Planning, Terms of reference:
Flood-related Amendments Standing Advisory Committee, (n.d.), <https://www.planningpanels.vic.gov.au/__data/assets,
pdf_file/0032/635549/14f38ff3918c13ad03d7c5fe983c4268e3c97fac.pdf> accessed 25 March 2024.

156 Department of Transport and Planning, Inquiry into the 2022 flood event in Victoria hearings, response to questions on notice
received 14 November 2023, pp. 8-9.
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Following that, on 30 May 2023, the Victorian Government also committed

$22.2 million to fund its regional flood-related amendments program.>? Designed
to help rural and regional councils translate flood studies into planning scheme
amendments, the program provides, as needed:

» funding to assist with the cost of—
- amending a planning scheme

- aplanning panel or Flood-related Amendments Standing Advisory Committee
hearing

» assistance through the Department of Transport and Planning to prepare draft
amendments.1>8

According to the program’s webpage, the 2022 flood event highlighted that many
completed flood studies had not been introduced into planning schemes, despite the
importance of flood-related planning controls for restricting land use and development
in flood-prone areas and improving landholder and decision maker awareness and
mitigation of flood risk.15®

The Committee heard from stakeholders who offered further alternatives to the current
planning scheme amendment process. The City of Melbourne suggested that where
flood data is produced using best practice guidelines and subject to public scrutiny,
there may be an opportunity to bypass notice of amendment requirements:

The City of Melbourne is of the view that because of the risk to life and property, the
Department of Transport and Planning should consider introducing updated flood
data into planning schemes using an alternative process to that outlined under S.19

of the Planning and Environment Act, 1987. If the standards used to generate the data
meet best practice guidelines and are scrutinised by a public process, then a more
streamlined process than the standard planning scheme amendment process may be a
more appropriate planning pathway.160

The Committee was warned that any fast-tracking of the planning scheme amendment
process would require that the public—and in particular, affected landowners—still

be consulted. Speaking to the Committee, Andrew McKeegan from the Department

of Transport and Planning noted that while ‘[p]eople often say the schemes should

be quicker ... the reality is you still also need to consult with those landowners on the
impact of that, and that takes time’.261 Goulburn Broken Catchment Management
Authority also acknowledged the importance of community consultation.12 Noting

157 Victorian Government, Regional flood-related amendments program, <https://www.planning.vic.gov.au/guides-and-
resources/council-resources/flood-related-amendments> accessed 22 March 2024.

158 Ibid.
159 Ibid.
160 City of Melbourne, Submission 296, p. 20.

161 Andrew McKeegan, Deputy Secretary, Planning and Land Services, Department of Transport and Planning, public hearing,
Melbourne, 11 October 2023, Transcript of evidence, p. 5.

162 Guy Tierney, Transcript of evidence, p. 57.
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that the consultation process is ‘time-consuming and resource hungry’ for councils,
however, they suggested that a statewide approach could expedite the process without
removing the element of consultation.163

A group, catchment-based or statewide approach

The Committee heard from a number of councils and catchment management
authorities who recommended a group, catchment-based, or statewide approach to
flood mapping and the implementation of flood studies into planning schemes.

Goulburn Broken Catchment Management Authority spoke to the Committee about the
potential for a program whereby councils within a particular catchment management
region could group together any flood studies that have not yet been implemented into
planning schemes, and the Victorian Government would fast-track these as a group
amendment.

Noting that ‘[ilt is important that priority is given to implementing the latest flood
data into planning schemes’, Strathbogie Shire Council likewise argued that ‘[g]roup
amendments should be fast tracked and run by the State Government to avoid them
being bogged down in local politics or stalled by lack of resources’, with Advisory
Committees being used ‘to ensure adequate consultation is undertaken’.164

Notably, under Victoria’s current planning system, the Minister for Planning is already
able to make GC amendments, that is, amendments that make changes to more than
one planning scheme.165

Brimbank City Council’s submission called for Melbourne Water to ‘undertake a review
of its flood mapping data within the catchment, with consideration to the type of
future flood events anticipated as a result of climate change, and current and future
land use and development’, and to then produce a GC amendment:

Once flood mapping has been revised and updated, Melbourne Water, as the Planning
Authority, should then undertake a GC Amendment in consultation with Brimbank,
Hume, Maribyrnong, Melbourne and Moonee Valley City Councils to ensure a consistent
and regional approach to flood mapping is applied along the Maribyrnong River.16¢

As discussed throughout this Chapter, Melbourne Water is in the process of updating
its flood modelling throughout the Port Phillip and Westernport region. In April 2024,
it released its updated modelling of the Maribyrnong River, including a 2100 model
factoring in climate change. In a public hearing, Melbourne Water’s Craig Dixon
explained that ‘[t]here are two options’ for updating the relevant planning schemes

163 Chris Cumming, Transcript of evidence, p. 54.

164 Northern Victorian Emergency Management Cluster, Submission 515, p. 4.

165 Department of Environment Land, Water and Planning, Using Victoria’s Planning System, ch. 2 p. 9.
166 Brimbank City Council, Submission 286, p. 5.
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with this new information, including through the Department of Transport and
Planning:

It can either go through council or because this model sits across four councils it
alternatively can go potentially through the department of planning. We are having
discussions with the relevant councils right now - we started that this week - and with
the department of planning next Tuesday just to align on what the most effective way is
to get this into the system appropriately.16?

Beyond simply fast-tracking the implementation of flood studies via ministerial group
amendments, the Committee received evidence about the need for a statewide
approach to flood mapping and planning controls.

In its submission, Melbourne City Council considered the potential for a consistent flood
dataset for land use planning:

The Planning Institute of Australia has recommended that a framework be established
for a consistent and publicly accessible dataset for coastal and riverine flooding to
inform land use decisions.168

Noting its lack of up-to-date flood data and limited technical knowledge, Corangamite
Shire Council contended that:

There needs to be a coordinated statewide approach to risk mapping and planning
controls, similar to bushfire risks, and further resources invested in this area. A
precautionary approach may be appropriate in waterway areas with no flood
information, until flood investigations and planning controls are completed.16?

Greater Shepparton City Council likewise recommended ‘[t]he implementation of a
state wide planning approach to flood modelling, similar to the scheme in place to
manage bushfire risks, should be considered’.170

The Northern Victorian Emergency Management Cluster’s submission argued that ‘the
existing approach to implementing flood studies via the planning scheme amendment
process, town by town and council by council, is not providing a consistent response to
the current levels of risk’.1’* To address this, it recommended:

That the State implements a consistent state-wide planning approach to flood and
coastal inundation, similar to the current bushfire arrangements, with the Minister for
Planning made responsible for incorporating best-available flood and inundation data
into planning schemes.172

167 Craig Dixon, Executive General Manager, Service and Asset Lifecycle, public hearing, Melbourne, Transcript of evidence, p. 6.
168 City of Melbourne, Submission 296, p. 20.

169 Corangamite Shire Council, Submission 509, p. 4.

170 Greater Shepparton City Council, Submission 654, p. 10.

171 Northern Victorian Emergency Management Cluster, Submission 515, p. 12.

172 Ibid.
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Both the Municipal Association of Victoria and Campaspe Shire Council echoed
this recommendation, arguing that ‘Tt]he current approach to implementing flood
studies through the planning scheme amendment process on a town-by-town,
council-by-council basis results in inconsistent and often substandard outcomes’ 73

Rather than a statewide approach, the Insurance Council of Australia recommended
the Victorian Government establish ‘a catchment-based approach to land use
planning and hazard management’.74 In a public hearing, Chief Executive Officer
Kylie Macfarlane elaborated that:

A catchment view to land use planning is essential, factoring in climate change, albeit
we acknowledge that that is complex, and being able to review those plans when events
occur so we are learning from the impact of particular events on the land and how,
potentially, land use planning policies need to change again into the future. It cannot be
a static model.17®

In the context of metropolitan Melbourne, Maribyrnong City Council contended that:

There should be a state-led catchment based approach to planning reforms for flooding
and broader climate change impacts, similar to the approach taken with Bushfire
Overlays. This will expedite the planning process and enable Melbourne Water to be
efficient as it eliminates the need for them to work with each Council on individual
planning schemes. This must be done with consideration of the economic and social
impacts of any changes on existing properties and communities.176

In a similar vein, Peri Urban Councils Victoria’s submission identified three main

issues with the planning framework’s ability to mitigate the impact of floods, namely
out-of-date flood mapping, permit applications being assessed at a localised level, and
the cost of updating and implementing science into planning schemes.’” To address
these issues, it recommended that the Victorian Government create an interim statewide
flooding and inundation overlay, similar to the Bushfire Management Overlay.178

The Committee acknowledges the Victorian Government’s efforts following the

2022 flood event to provide increased funding and support to councils to implement
flood studies into planning schemes. Despite these efforts and the importance of
updating planning schemes to mitigate the effects of future flood events, councils
continue to experience time and resource constraints that make it difficult to
implement flood studies. As such, the Committee calls on the Government not only to
continue supporting councils through the regional flood-related amendments program
and the use of the Flood-related Amendments Standing Advisory Committee, but to
expand the provision of ongoing funding for flood studies and their implementation

173 Municipal Association of Victoria, Submission 681, p. 4; Campaspe Shire Council, Submission 650, p. 11.
174 Insurance Council of Australia, Submission 693, p. 2.

175 Kylie Macfarlane, Chief Operating Officer, Insurance Council of Australia, public hearing, Melbourne, 20 November 2023,
Transcript of evidence, p. 23.

176 Maribyrnong City Council, Submission 530, p. 9.
177 Peri Urban Councils Victoria, Submission 626, p. 2.
178 Ibid., pp. 4-5.
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into planning schemes. Moreover, the Committee calls on the Government to consider
leading a statewide, catchment-based approach to flood studies and flood-related
land use planning.

RECOMMENDATION 17: That the Victorian Government fast-track the implementation of
flood studies into planning schemes. This should be done cooperatively with local councils
and relevant stakeholders, group together flood studies into regional amendments, and use
the Minister for Planning’s powers as required, within two years of completion.

Planning schemes and the changing climate

Dr Stuart Strachan

The planning scheme has to be the starting point for mitigating the effects of climate
change on communities. Particularly if elimination of the causes of climate change is to
be achieved with minimal disruption to the social and economic basis of our state.

Dr Stuart Strachan, Submission 401, p. 8.

In evidence to the Committee, Professor Julie Arblaster, Deputy Director of the ARC
Centre of Excellence for Climate Extremes, explained that ‘the science is clear that the
climate is changing due to human emissions of greenhouse gases, predominantly from
the burning of fossil fuels such as coal, oil and gas’, and that ‘[c]limate change is also
disrupting the water cycle, with an increase in short-duration, high-intensity rainfall
events projected with additional warming of the climate’.27?

The Bureau of Meteorology similarly contended that despite a decrease since the late
1990s in April to October rainfall in Australia’s south-east:

Even in regions where the average rainfall is expected to decrease or stay the same such
as Victoria, it is anticipated that there will be an increase in intense in short-duration
heavy rainfall events. Short-duration extreme rainfall events (such as for hourly

rainfall totals) are often associated with flash flooding, which brings increased risk to
communities. This will lead to a complex mix of effects on streamflow, and associated
flood and erosion risks, including increased risk of small-scale flash flooding.18°

Despite the above, Professor Arblaster cautioned the Committee about accepting
‘detailed projections’ of extreme rainfall change at the local level:

[Fluture changes in rainfall patterns for regions such as Victoria are very complex
and dependent on very regional and local-scale conditions. So while in general we
can expect rainfall variability to increase with climate change, and more frequent

179 Professor Julie Arblaster, Deputy Director, ARC Centre of Excellence for Climate Extremes, public hearing, Melbourne,
6 December 2023, Transcript of evidence, pp. 53-54.

180 Bureau of Meteorology, Submission 73, p. 15.
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swings from extreme droughts to flooding rainfall, it is however our view that any more
detailed projections for extreme rainfall change at this very local scale - for example,
for a city or a catchment - are beyond the current state of climate science. So | want
to caution the committee to be extremely wary of products that are being offered to
local, state and federal governments that claim to have some accurate and specific
data on how extreme rainfall will change in the future, because they are not supported
by our scientific understanding. These have the potential to provide false confidence
around climate projections and risk really economically costly investments and
maladaptation.18?

Notwithstanding this uncertainty around the impact of climate change on extreme
rainfall at a local level, Professor Arblaster contended that ‘we need to plan for both
increases and decreases of extreme rainfall and its impacts’, and that ‘reducing
emissions is the key action that can be taken to make us more resilient to climate
change’.18 [ikewise, her colleague Kimberley Reid argued that despite these
uncertainties:

The effects of climate change are felt through extreme weather events. While rainfall
and floods are strongly related, understanding how rainfall may respond to climate
change is very different from understanding how floods may change, and this is
because flood risk is strongly related to non-weather factors such as where we build, the
materials we use to build and how we manage water. Despite the uncertainties in how
extreme rainfall and floods may behave in the future, there are still ample opportunities
to mitigate to reduce flood risks within the present climate.183

Climate change adaptation in land use planning

The Planning and Environment Act does not specifically incorporate a requirement that
planning schemes facilitate climate change adaption. However, it does establish broad
objectives for planning, some of which align with climate change adaption. These
objectives include sustainable land use, the protection of natural resources, and the
maintenance of ecological processes.184

Unlike the Planning and Environment Act, the Victoria Planning Provisions specifically
requires planning authorities to facilitate climate change adaptation through the
preparation and amendment of planning schemes.

In its submission, the Victorian Government explained that:

Planning controls and new initiatives are always evolving and it is government priority
to update the [Victoria Planning Provisions] and planning schemes using the best
available data and climate science to ensure the planning and building system enables
climate resilience [sic] settlements and communities. 8

181 Professor Julie Arblaster, Transcript of evidence, p. 54.
182 |Ibid.

183 Kimberley Reid, Research Associate, ARC Centre of Excellence for Climate Extremes, public hearing, Melbourne,
6 December 2023, Transcript of evidence, p. 54.

184 Planning and Environment Act 1987 (Vic) s 4(1).

185 Victorian Government, Submission 295, p. 97.
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Responding to a question on notice from the Committee, the Department of Transport
and Planning expanded on this, stating:

The [Victoria Planning Provisions] and planning schemes are reviewed on an ongoing
basis to ensure they continue to respond to state requirements for the mitigation,
management and adaptation to climate change, hazard and risk.186

In 2022, the Minister for Planning amended the Victoria Planning Provisions to

support environmentally sustainable development.1®” As a result, several sections

of the Victoria Planning Provisions require planning schemes to account for climate
change. The Planning Policy Framework, for instance—which planning authorities
must include in all schemes!®—lists ‘support[ing] responses to climate change’ as a
planning scheme objective.18 Other climate-related requirements and strategies in the
Framework include:

* recognising the need for and contributing to climate change adaptation and
mitigation®®

* supporting metropolitan and regional climate change adaptation and mitigation
measuresiot

* minimising the impacts of natural hazards and adapting to the impacts of climate
change through risk-based planning92

+ requiring planning to prepare for and respond to the impacts of climate change!?

* requiring infrastructure planning to avoid, minimise and offset environmental
impacts, and incorporate resilience to natural hazards, including future climate
change risks.19%

Additionally, the Planning Policy Framework requires planning authorities to account
for and reflect in their decision-making statewide planning policies on climate

change and its impacts.19 These policy documents include the Victorian Floodplain
Management Strategy, as well as documents prepared in accordance with the Climate
Change Act 2017 (Vic), such as adaptation action planst® and climate science
reports.197

186 Department of Transport and Planning, Inquiry into the 2022 flood event in Victoria, response to questions on notice received
13 December 2023, p. 1.

187 Victoria, Victorian Government Gazette, No. S 288, 10 June 2022.
188 See Victoria, Victorian Government Gazette, No. S 87, 2 March 2023.
189 Victoria Planning Provisions (Vic) cl O1.

190 Ibid., cl 1.

191 Ibid., cl 11.01-1S.

192 Ibid., cl13.01-1S.

193 Ibid., cl13.

194 Ibid., cl 19.

195 Department of Environment, Land, Water and Planning, Local Government Climate Change Adaptation Roles and
Responsibilities under Victorian legislation: Guidance for local government decision-makers, 2020, p. 16.

196 Victoria Planning Provisions (Vic) cl 13.01-2S.
197 lIbid., cl13.01-1S.
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Despite Victoria’s planning system requiring consideration of climate change, various
stakeholders criticised the system’s ability to adapt to climate change.

In its joint submission, the Victorian Greenhouse Alliance and Council Alliance for a
Sustainable Built Environment contended that whereas municipal councils have an
obligation to tackle climate change and its impacts, ‘the current planning system
restricts the ability of councils to take the required transformational action’.198

It elaborated that because climate change considerations are not explicit, they are
‘overlooked in favour of policy considerations that are more explicitly spelled out
within planning schemes’.199

The Federation of Community Legal Centres levied a similar criticism against the
Victoria Planning Provisions’ attempt to tackle climate change, arguing that the
Provisions should take greater account of the climate resilience of communities:

Victoria’s Planning Provisions were amended in June 2022 to oblige all planning
schemes to take account of the biophysical impacts of climate change and climate
hazards, yet no planning decisions in the state are bound to consider matters of climate
justice and the climate resilience of communities affected by planning decisions.

With statutory force the Planning Provisions play a fundamental role in setting the
parameters of planning decisions, and so an increased role for considerations of justice
in all planning legislation would have a substantial and positive impact on the delivery
of climate justice in Victoria.20

To overcome the above, the Victorian Greenhouse Alliance and Council Alliance for
a Sustainable Built Environment made numerous flood-related recommendations,
including that the Victorian Government:

* amend the Planning and Environment Act and Climate Change Act to explicitly
address climate change in the planning process

* require planning scheme amendments to include assessments against climate
change considerations

* mandate minimum climate change standards in planning schemes

+ align the planning system to the most up-to-date climate science.?!

Alongside these recommendations, the Alliances’ submission stressed the need for
more regular reviews of flood data to keep up with the increasing impact of climate
change.?°2 The Committee heard similar views from several councils, who stressed the
importance of updating flood mapping and other information to take into account the

198 Central Victorian Greenhouse Alliance, Submission 503, pp. 2-3.
199 |Ibid., p. 4.

200 Federation of Community Legal Centres, Submission 674, p. 27.
201 Central Victorian Greenhouse Alliance, Submission 503, p. 4.
202 Ibid., p. 6.
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changing climate. Brimbank City Council, for example, called for Melbourne Water to
review its data, stating:

Melbourne Water should undertake a review of its flood mapping data within the
catchment, with consideration to the type of future flood events anticipated as a result
of climate change, and current and future land use and development.2%3

The City of Melbourne emphasised the need for regular updates in light of climate
change:

There is a need to streamline planning scheme amendments using the best available
information about future conditions, including sea level rise and increased climate
change rainfall intensity. In high-risk areas, flood models need to be updated regularly
as knowledge advances.2%4

Mitchell Shire Council pointed to the increasingly fluid nature of natural disasters:

With the impacts of climate change resulting in increasing frequency and intensity of
extreme weather events it is essential that land use planning, and the underlying studies
which support the planning process, are responsive to the inherently fluid nature of
potential natural disasters.2%

As well as a statewide review of existing flood overlays, the Mitchell Shire
recommended that the Victorian Government ‘[e]xplore and implement processes
... modelled for the impact of ever-worsening climate change and ensure that these
predicted vulnerabilities are applied within the Victorian Planning Process’.206

Mornington Peninsula Shire Council linked a failure to update planning with increased
flooding likelihood:

Historical and current design standards and planning do not account for climate
change, which means inevitably the design capacity of existing infrastructure will be
exceeded more often than now. This means our communities can expect more frequent
flooding.27

Citing a report prepared by Hansen Partnership, Disaster Legal Help Victoria argued
that planning laws fail to protect Victorians from climate risks, and that planning
authorities need to make flood-related planning controls more cautious in light of
climate change:

A 2021 report prepared by Hansen Partnership, Climate Change and Planning in Victoria,
found that existing planning laws do not adequately protect Victorians from climate
risks and that reform is needed. For example, much of the data underpinning flood
overlays are out of date, with the report authors recommending a statewide review of

203 Brimbank City Council, Submission 286, p. 5.
204 Melbourne City Council, Submission 296, p. 20.
205 Mitchell Shire Council, Submission 521, p. 20.
206 Ibid.

207 Mornington Peninsula Shire Council, Submission 531, p. 3.

Legislative Council Environment and Planning Committee



Chapter 4 Planning and flood risk

all flood mapping in line with the most recent rainfall and runoff projections prepared
by the CSIRO. [...] Flood overlays need to become more cautious, not less, in line with
the precautionary principle and given the observed and projected impacts of climate
change.208

To address the failure of planning schemes to adequately account for climate change,
Rural Councils Victoria recommended that the Victorian Government:

Amend the Planning and Environment Act and the Climate Change Act to explicitly
mandate addressing climate change at all levels of the planning process.

Require planning amendments at all levels of government, and at all levels of the
planning framework, to include an assessment against relevant climate change
considerations.

Introduce mandatory climate-change related minimum standards into planning
schemes.2%?

Various other councils’ submissions adopted these same or similar
recommendations.?°

The Committee understands that while it is difficult to predict the impact of climate
change on Victoria’s flooding, climate change brings an increased likelihood of
small-scale flash flooding and other extreme weather events. The Government must
seek to mitigate against future extreme weather events, including more extreme flood
events, such as via strategic land use planning that appropriately accounts for climate
change and its potential impacts.

RECOMMENDATION 18: That the Victorian Government introduce amendments to the
Planning and Environment Act 1987 (Vic) and Victoria Planning Provisions so that planning
and other authorities must address climate change at all levels of the planning process.

RECOMMENDATION 19: That the Victorian Government work with floodplain
management authorities and climate scientists to understand how flood modelling can
be used to better predict the impact of climate change on flooding and update its flood
management policies in line with this understanding.

208 Disaster Legal Help Victoria, Submission 622, pp. 5-6.
209 Rural Councils Victoria, Submission 559, p. 13.

210 See Gannawarra Shire Council, Submission 637.
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Developing in floodplains

As explained in Section 4.5.3, planning authorities use planning schemes to control the
use and development of land, including in hazardous areas such as floodplains. The
Planning and Environment Act defines ‘development’ to include:

* constructing a building

* altering or decorating the exterior of a building

» constructing or carrying out works

» subdividing or consolidating land

* placing or relocating a building or works on land

+ constructing or putting up signs or boardings.?

One way planning authorities use planning schemes to control the development of
land in flood-prone areas is by applying planning controls that restrict the types of
development that can occur in these areas without a planning permit.22 By permitting
or refusing an application for a planning permit, councils and catchment management
authorities have the power to limit the development of land in floodplains.

The planning permit process

A planning permit is a legal document that grants temporary, conditional permission
for certain uses or development on specified land.213 Most forms of development in
flood-affected areas—including land subject to flood zones and/or overlays—require
a planning permit.24 The process by which an application for use or development in a
floodplain is assessed is summarised in Figure 4.9. It is also explained in further detail
below.

211 Planning and Environment Act 1987 (Vic) s 3.
212 Department of Environment Land, Water and Planning, Using Victoria’s Planning System, ch 3, p 1.
213 Ibid.

214 Department of Environment, Land, Water and Planning, Guidelines for Development in Flood Affected Areas, p 23.
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Figure 4.9 Application and assessment process for a planning permit in
a floodplain
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Source: Department of Environment, Land, Water and Planning, Guidelines for Development in Flood Affected Areas, February 2019,
p. 24.

Applying for a planning permit

Where a planning scheme requires a permit to be obtained for the development of
land, an application for the permit must be made to the responsible authority.?13

An application may go through several steps before it is approved. Firstly, government
guidelines recommend consulting the local council, any neighbours, and the floodplain
management authority.226 This ensures that a planning permit is actually required,
avoids objections at the application stage, and allows the applicant to avoid potential
rejection.?t” Anyone affected by the grant of a permit can make a written objection to

215 Planning and Environment Act 1987 (Vic) s 47.
216 Department of Environment, Land, Water and Planning, Guidelines for Development in Flood Affected Areas, p. 23.
217 Ibid.
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the council, and the council must publish any objections.?8 Floodplain management
authorities can advise applicants what information is needed to help assess their
proposal.?t?

If an applicant chooses to proceed with their application, they must submit it to the
relevant responsible authority, usually a municipal council. Alongside the Planning
and Environment Act, the Planning and Environment Regulations 2015 (Vic) prescribes
the planning permit process. Among other things, the Regulations require that an
application for a permit be made in writing, and that it indicates clearly the land
affected by the application and the proposed use or development that land.220

Referral to a floodplain management authority

After a council receives an application, it has a legislated responsibility to refer the
application to a referral authority.?2 Under the Victoria Planning Provisions, the
appropriate referral authority for an application for the use or development of land
subject to a flood-related planning control is the relevant floodplain management
authority (i.e., Melbourne Water or one of the nine regional catchment authorities).??2
However, a council does not need to refer an application to a floodplain management
authority in certain circumstances, including if:

* the proposal satisfies requirements or conditions previously agreed between the
council and authority

» the authority has considered the application’s proposal within the past three
months and stated in writing that it does not object.?3

If a council refers an application to a floodplain management authority, the Act
requires the authority to consider the application.??* The authority can then object to
the application, which it may do so with or without conditions.??> It may also provide
extrinsic advice which it considers relevant to the application, and which may assist the
council or Minister to make their decision.?2¢

The effect of a floodplain management authority’s response to a planning permit
application depends on the type of development proposed. Under the Planning
and Environment Act, there are two types of referral authorities: determining or
recommending.?? If a determining referral authority objects to a permit, the council

218 Planning and Environment Act 1987 (Vic) s 57.

219 Department of Environment, Land, Water and Planning, Guidelines for Development in Flood Affected Areas, p. 23.
220 Planning and Environment Regulations 2015 (Vic) s 13.

221 Planning and Environment Act 1987 (Vic) s 55.

222 Victoria Planning Provisions (Vic) cl 66.03.

223 Ibid., cl 66.

224 Planning and Environment Act 1987 (Vic) s 56.

225 Ibid., s 56.

226 Department of Transport and Planning, Referral and Notice Provisions: Planning Practice Note 54, June 2015, p. 2;
Department of Environment, Land, Water and Planning, Guidelines for Development in Flood Affected Areas, p. 25.

227 Planning and Environment Act 1987 (Vic) s 3.
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must refuse to grant that permit.222 On the other hand, if it is a recommending referral

authority, the council must consider the authority’s advice but does not need to follow
it_229

Since 2013, the Victoria Planning Provisions have designated Melbourne Water as

a determining referral authority for flood-related planning permit applications.z30
On the other hand, it has classified the regional catchment management authorities
as recommending referral authorities for the same applications in their respective
areas.??

In considering an application for a planning permit, floodplain management
authorities assess applications for development against the four objectives described
in Table 4.1 below. The Department of Energy, Environment and Climate Action has a
detailed explanation of how floodplain management authorities apply these criteria in
its Guidelines for Development in Flood Affected Areas.

Table 4.1 Assessment criteria for development in floodplains

Objective Aim Relevant applications

Safety Protect human life and health and Applies to all development proposals.

provide safety from flood hazard. Proposals that are unable to meet the safety

objective will be rejected.

Flood damage Minimise flood damage to property Applies to building proposals.

and associated infrastructure. The objective is usually satisfied by setting

floor level requirements as a condition of

permit.
Offsite impacts Maintain free passage and temporary Applies to buildings and works in flow
storage of floodwaters. conveyance and flood storage areas,

including those associated with a subdivision.

The objective is usually satisfied by siting the
works appropriately.

Requirements are reinforced through
conditions of permit. Sometimes design
modifications are necessary.

Waterway Protect and enhance the environmental Applies to subdivisions, buildings and works
and floodplain features of waterways and floodplains. near waterways and those parts of the
protection floodplain that are regularly flooded.

The objective is usually satisfied by
incorporating works to prevent harm and
appropriate vegetation into site plans.

Requirements are reinforced through
conditions of permit.

Source: Department of Environment, Land, Water and Planning, Guidelines for Development in Flood Affected Areas, February 2019,
p. 29.

228 Planning and Environment Act 1987 (Vic) s 61(2).
229 |Ibid., s 61(2A).

230 Victoria Planning Provisions (Vic) cl 66.03.

231 |Ibid.
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Decision

As explained above, the responsible authority—for example, a municipal council

or the Minister for Planning—typically makes the final decision to grant or reject

an application for a planning permit to develop on land subject to a flood-related
planning control.232 When Melbourne Water is the relevant authority, the council must
reject the application.?33 However, if it is a regional catchment management authority,
then council is only required to consider the authority’s advice.?34

The Planning and Environment Act requires councils to consider several other things
before deciding on an application including:

* any objections
* any significant effects on the environment

« any significant social and economic effects.23

If a council grants a permit, it must include any required conditions from the planning
scheme or referral authority, as well as any other conditions it thinks fit.23¢ Whether the
council grants or rejects an application, it must inform the applicant, any objectors,
and relevant referral authorities of its decision.?3”

Applicants, objectors and recommending referral authorities can apply to the Victorian
Civil and Administrative Tribunal (VCAT) to review a council’s decision.238 VCAT may
direct the council not to grant a permit.23? Likewise, it may grant a permit, with or
without conditions, and direct the council to issue the permit.240

The role of catchment management authorities in planning
determinations

As noted, since 2013 the Victoria Planning Provisions have designated regional
catchment management authorities as recommending referral authorities. The
Committee heard from council stakeholders who recommended that regional
catchment management authorities be reinstated as determining referral authorities.

232 Planning and Environment Act 1987 (Vic) s 61.

233 Planning and Environment Act 1987 (Vic) s 61(2).

234 Planning and Environment Act 1987 (Vic) sub-ss 60(1)(c) and (d).

235 Planning and Environment Act 1987 (Vic) s 60(1).

236 Planning and Environment Act 1987 (Vic) s 62.

237 Planning and Environment Act 1987 (Vic) ss 63, 64, 65 and 66.

238 Department of Environment, Land, Water and Planning, Guidelines for Development in Flood Affected Areas, p. 26.
239 Planning and Environment Act 1987 (Vic) pt 4 div 2.

240 Planning and Environment Act 1987 (Vic) pt 4 div 2.

Legislative Council Environment and Planning Committee



Chapter 4 Planning and flood risk

In its submission, the Northern Victorian Emergency Management Cluster—which
consists of five Northern Victorian councils including the Campaspe and Loddon Shire
Councils—recommended:

That the State reinstate Catchment Management Authorities (CMAS) as ‘determining
referral authorities’ under Section 55 of the Planning and Environment Act and in all
planning schemes.24

Numerous other councils echoed this recommendation in their evidence.?42

The Committee also heard from catchment management authorities who suggested
that councils followed authorities’ advice regardless of their status. In his evidence,
Goulburn Broken Catchment Management Authority’s Guy Tierney explained that
out of thousands of permit applications for which the Authority provided advice, few
resulted in councils rejecting this advice.?43 According to Brad Drust, this was also the
experience of the North Central Catchment Management Authority.2*4

Notwithstanding this, Shannon Maynard from Campaspe Shire Council elaborated on
councils’ preference for reinstating catchment management authorities as determining
referral authorities, explaining that:

Reinstating them back into that system would effectively allow a bit more rigour in us
then saying, ‘Look, that referral authority has said no, and so that’s the reason why you
can’t undertake that development’, rather than being a guidance. It would be something
that we would be able to have as better grounds to refuse permits, so | think that is
certainly what that point was getting towards.?4

The Committee understands that, in determining a planning permit application to use
or develop land subject to a flood-related planning control, regional councils generally
follow the advice of regional catchment management authorities. This is despite the
Victoria Planning Provisions designating these catchment management authorities as
recommending referral authorities.

Noting many councils’ support for the Victoria Planning Provisions to redesignate
regional catchment management authorities as determining referral authorities,

the Committee is not convinced that splitting decision-making authority between
decision-making bodies will necessarily lead to better outcomes. Doing so could create
situations where responsibility is diffuse and dispersed, reducing accountability, rather
than ensuring good decisions are made.

241 Northern Victorian Emergency Management Cluster, Submission 515, p. 12.
242 See Municipal Association of Victoria, Submission 681, p. 17.

243 Guy Tierney, Transcript of evidence, p. 54.

244 Brad Drust, Transcript of evidence, p. 55.

245 Shannon Maynard, Director, Emergency Management, Campaspe Shire Council, public hearing, Melbourne, 24 August 2023,
Transcript of evidence, p. 25.
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Improving planning decisions in flood-prone regional areas requires all parties involved
to better understand, manage, and mitigate risk, rather than viewing assessment of
that risk as someone else’s responsibility. Regional catchment management authorities
should continue to play an important role in providing their expertise to support
planning decisions made by local authorities.

RECOMMENDATION 20: That regional local councils work closely with their regional
catchment management authorities to better understand, manage, and mitigate the risk
of building on floodplains in regional Victoria.

Permitting development on floodplains

Floodplain management strategies under the Victoria Planning Provisions include:
» identifying land affected by flooding

» avoiding intensifying the impact of flood through inappropriately located use and
development

+ locating emergency and community facilities outside the 1% AEP floodplain.246

Notably, they do not include wholly avoiding or prohibiting development in floodplains.
However, the Government’s Guidelines for Development in Flood Affected Areas do
stress that ‘flood risk to people ... should be kept to acceptable safety thresholds’, and
that ‘development in a flood affected area ... should be planned to avoid or minimise
the flood damage potential’.2*’ The Guidelines state that:

Given the future impacts of climate change, and higher densities of residential
development, development that relies on new or extended flood mitigation
infrastructure to provide flood protection should not occur if alternatives are
available. Flood mitigation infrastructure is not fail-safe and is dependent on ongoing
management and maintenance.248

For its part, the Victorian Planning Authority—a Victorian Government statutory
authority that provides advice to councils in relation to strategic land use planning—
explained that:

The VPA's first principle is to avoid development in flood-prone areas. Where this is

not practical or there are other planning outcomes to be achieved, it may be possible

in some situations to “engineer out” flood risk - for example, by constructing retarding
basins, lifting ground levels before development occurs or requiring minimum floor levels
be achieved for new buildings. In these situations, the VPA will look to ensure that there
is certainty that the required flood-proofing infrastructure or measures will be in place
by the time that development on the land is occupied and used.?4?

246 Victoria Planning Provisions (Vic) cl 13.03-1S.

247 Department of Environment, Land, Water and Planning, Guidelines for Development in Flood Affected Areas, pp. 6-7.
248 |bid., p.7.

249 Victorian Planning Authority, Submission 818, p. 4.
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The Committee heard from numerous stakeholders who expressed concern about
councils and other planning authorities permitting the development of houses and
businesses in floodplains.

One Maribyrnong resident, for example, questioned the decision to allow for
‘inappropriate development’ near the Maribyrnong River:

How has development been enabled so close to the Maribyrnong River, i.e. Riverview?
How? Other commercial businesses and residents very close to the river also have
applications for planning. This needs serious review.

Name Withheld, Submission 7, p. 5.

Friends of the Maribyrnong Valley echoed this sentiment, calling for buildings in
flood-prone areas to be removed or adapted, stating:

Over the years it has been accepted that a number of bad planning decisions have

been made which have allowed houses and other buildings to be constructed in areas
affected by flooding. Where possible these should be removed as has happened in other
flood prone areas or at least adapted so that they do not impede the river flow.25°

Greater Shepparton City Council’s submission posited that:

avoiding development in the most flood prone areas, applying appropriate planning
controls in the floodplain, and retiring our most flood prone assets hold the keys to
creating a more flood resilient community by reducing the numbers of properties at risk
of future flooding.?>1

In his submission, Dr Stuart Strachan contended that Victoria’s planning framework
‘suffers from the ability for Councillors who are not formally schooled in a landuse
planning discipline to be swayed by emotional arguments from citizens’.2%2 He argued
that:

» councillors should not be able to exercise discretion when a proposed development
will increase permanent population in high-risk and high-hazard areas?s3

« exemptions from notice and review should be limited to low-risk locations?>*
« planners should be certified through the tertiary education system.25>
The Municipal Association of Victoria’s submission similarly noted the ‘political

pressure placed on councillors from their constituents when proposing new planning
controls that may limit development or impact land value’.2%¢

250 Friends of the Maribyrnong Valley, Submission 465, p. 1.
251 Greater Shepparton City Council, Submission 654, p. 10.
252 Dr Stuart Strachan, Submission 401, p. 3.

253 Ibid., p. 4.

254 |bid.

255 Ibid., p. 5.

256 Municipal Association of Victoria, Submission 681, p. 14.
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Dr Brian Cook, Associate Editor of the Journal of Flood Risk Research, suggested that
‘lw]e continue to locate homes and capital in floodplains because those who profit can
mitigate their financial risk through transfer of indemnity to subsequent owners’.257

To stop encouraging development in floodplains, he recommended:

a mechanism that requires those who approve, build, and sell properties within the
1% AEP to retain shared indemnity for costs of flood disasters - likely via contribution
to an insurance program.28

Stakeholders made other recommendations to address this issue. In its submission,
the Insurance Council of Australia recommended that the Victorian Government adopt
the National Cabinet First Ministers’ agreement to end development on floodplains.2*?
It also suggested that the Government take a more active role in restricting
development on floodplains:

The Victorian Government should also consider adopting and specifying an improved
risk-based approach to land use for flood and other extreme weather events to protect
lives and properties, providing clear direction on where new homes can and cannot be
built, within each catchment area, and where mitigation is required.

Any housing development in areas prone to extreme flood risk should not be
permitted...260

Likewise, the Northern Victorian Emergency Management Cluster argued there needs
to be:

changes to Victoria’s planning system to ensure a stronger focus on moving
development away from flood-prone areas and the need to safeguard lives, properties
and fragile ecosystems.261

On the other hand, the Committee heard from residents who felt unduly burdened by
overly restrictive planning controls.

As part of his submission, Lee Lanzafame summarised feedback given to him
from flood-affected residents of Maribyrnong. One of the suggestions from these
flood-affected residents was:

Relaxing over zealous planning restrictions which provide limited value and do not
minimise impact. Residents should be able to build and accept risk autonomously
(i.e. VRC floodwall)?62

257 Dr Brian Cook, Submission 533, p. 2.

258 Ibid.

259 Insurance Council of Australia, Submission 693, p. 2.

260 Ibid., p.7.

261 Northern Victorian Emergency Management Cluster, Submission 515, p. 12.

262 Lee Lanzafame, Submission 19, p. 67.
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Lanzafame directly called for:

Unhelpful planning restrictions lifted from the area - if we are to bare the cost of clean
up following a flood then why are we not allowed to build/extend our homes as we
wish with planning mirroring other non-LSIO areas. Or LSIO areas like RiverVue where
ground-level homes are constructed/continuing to be constructed?®?

Kim Hay, a flood-affected resident from Echuca, expressed frustrations about her
council rejecting an application to build a caravan shelter on her property, which is
subject to an Urban Floodway Zone:

These rules and legislation needs to be looked at immediately. Telling us we do not
want to encourage growth in this zone, and that we were not allowing rebuilding due to
chance of inundation! We were purposely inundated and water intentionally diverted to
us. How on earth can these restrictions be applied to us, us who went through the flood,
us who want to do what ever we can to protect our homes in the future, but we have to
follow these mistaken local laws that are contradictory in the least.264

Evidently, restrictive planning controls have the potential to prevent flood-affected
Victorians from rebuilding after a flood event. To address this, Justice Connect
recommended that:

A review of the planning framework is required in light of barriers resulting from

cost and wait times. Applying exemptions for the cost of consents and permits, and
expedited pathways to decrease waiting times would address some of the hurdles flood
affected Victorians face when rebuilding after flood disaster.265

Provided as part of a third-party submission,?%¢ a presentation by Cardno and Mitchell
Shire Council summarising the Seymour Flood Mitigation Project—which sought to
build a levee to protect Seymour against a 1% AEP flood event from the Goulburn
River—noted the negative impact of planning controls on business development:

The area concerned contains a large part of Seymour’s commercial activities and
essential services including the hospital and police station. The flood protection will also
allow for the removal of flood-related town planning constrains and is likely to create
an impetus for the growth of businesses. The Seymour Chamber of Commerce has
previously expressed its belief that the existence of the planning constraints is a major
contributing factor to inhibiting business development in this area of Seymour.267

Focusing on Rochester, Leigh Wilson argued that ‘[IJocal planning laws need more
effective control of development to not prohibit, but make it easier for appropriate
development by the use of schedules and mapping, to control the type of development
and construction techniques’.268

263 Ibid., p. 41.

264 Kim Hay, Submission 43, pp. 1-2.

265 Justice Connect, Submission 607, p. 6.
266 Jack Tennant, Submission 35.

267 lbid., p. 4.

268 Leigh Wilson, Submission 667, p. 2.
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The Committee notes that while the Victoria Planning Provisions, planning

schemes, and planning permit process work to minimise development that occurs in
floodplains, they do not prohibit all development. Planning should continue to prevent
inappropriate new development in floodplain areas.

The Committee understands that, as evidenced by the damage caused by recurring
flood events, many existing houses and businesses are located in flood-prone areas.
The Victorian Government should balance limiting new development in floodplains with
the need for flood-affected Victorians to rebuild in the aftermath of a flood event, and
to support rebuilding in a way that improves protections against future flood-related
damage.

The Committee recognises that, with the impacts of climate change increasing flood
risk across many catchments in Victoria, floodplains will not be free from some form
of development, and therefore all steps should be taken to manage risk through
mitigation and infrastructure.

FINDING 9: Limiting inappropriate new development in flood-prone areas is an effective
first step in minimising future flood risk.

RECOMMENDATION 21: That Victoria’s strategic land use planning limit inappropriate
new housing and business developments inside 1% AEP floodplains.

RECOMMENDATION 22: That the Victorian Government support residents within 1% AEP
floodplains, including with funded programs, to manage the risk facing their existing
properties and make their properties more flood resilient.

Building housing in floodplains

As outlined in Section 4.5, the building system plays a role in reducing flood damage
to buildings. Alongside the National Construction Code, which prescribes a standard
design and construction for buildings in flood hazard areas, the Building Act 1993 (Vic)
and Building Regulations 2018 (Vic) require developers to attain building permits to
carry out building work.26°

For any buildings located in an area liable to flooding, the Regulations require the
developer to also attain the report and consent of the relevant council.?’° They must
do so unless a planning permit is also required and the relevant planning scheme

269 Building Act 1993 (Vic) pt 3 div 1.
270 Building Regulations 2018 (Vic) reg 153.
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regulates minimum floor levels in relation to flood.?’t The council must consult with the
relevant floodplain management authority to assess the flood risk and determine a
minimum floor level - this is typically at least 300 mm above a 1% AEP flood, unless the
floodplain management authority consents to a lower level.?’2 Moreover, a council must
not give its consent if it believes there is likely to be a danger to the life, health or safety
of occupants due to a flooding of the site.?”3

In its submission, Maribyrnong City Council contended that in order to capture
developments that do not trigger planning permits, building legislation and regulations
would also need to be updated:

It must be noted that a change to the planning framework in isolation of changes to
construction codes, building regulations and the building permits process will mean
that a many developments which currently do not trigger planning permits will not
adequately address future flood or climate impacts. It is therefore critical that the
relevant legislation and regulations as they relate to building permits is also reviewed
and updated at a statewide level.274

Laura Jo-Mellan, Director of Planning and Environment at the Council, elaborated in a
public hearing that:

[TIhere need to be changes to the planning and the building systems, because where
they do not trigger a planning permit they could trigger a building permit, which is
another mechanism to deal with some of these issues. | think in terms of changes to the
planning scheme, it is probably reviewing what we have at the moment and making
sure it is fit for purpose and whether there are any other tools that we can use to try and
ensure that mitigation and betterment are factored into any new builds, which would be
similar for the building regulations and the building standards as well.275

The Committee notes that while strategic land use planning represents one of the
Victorian Government’s primary means of mitigating flood, any changes to the system
of land use planning must also factor in Victoria’s building system. Together, the two
systems influence the exposure of Victorian communities and its built environment to
flood hazards. Any changes to Victoria’s system of land use planning must therefore
also factor in any implications for its building system.

FINDING 10: Due to the interconnectedness of the two systems, any flood-related
changes to Victoria’s planning system should require changes to building standards and
regulation to ensure the changes are compatible and effective between the two systems.

271 Building Regulations 2018 (Vic) reg 153.

272 Ibid.

273 Ibid.

274 Maribyrnong City Council, Submission 530, p. 9.

275 Laura Jo-Mellan, Director, Planning and Environment, Maribyrnong City Council, public hearing, Melbourne, 11 October 2023,
Transcript of evidence, p. 35.
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FINDING 11: Urban planning changes need to be rapid, statewide, consistent and
systemic. Asking local councils and communities to manage land use planning and hazard
management alone is unsustainable given the issues regarding climate disasters impact
much bigger geographic areas than a single local government area.

4.6.5 Dealing with legacy flood risk

Alongside building standards and regulations, strategic land use planning represents
an opportunity for the Victorian Government to improve the state’s resilience to flood
and, where possible, move development away from floodplains. Yet, despite the
potential for Victoria’s planning and building systems to mitigate the risk and impact
of flood events on new developments, a significant portion of Victoria’s existing built
environment remains at risk of inundation. This was evidenced in the October 2022
flood event and, given the potential for climate change to increase the likelihood of
future flood events, the situation may only get worse.

The issue of legacy risk was most clearly articulated by the Insurance Council of
Australia, who contended:

Legacy risk, that is the existing built environment, must be focus for the Victorian
Government. There is not clear support for those who find themselves caught in
changing land use arrangements, as the majority of the focus is on those who are
planning to build. Whilst this is important it is equally vital to support those already
living on a floodplain.?7¢

To address the issue, the Insurance Council’s Chief Operating Officer Kylie Macfarlane
suggested the Government commit to land buybacks, retrofitting and the raising of
homes:

Perhaps if | can just comment on the fact that we would want to see the Victorian
government focusing on resilience investment, land use planning, building codes and,
as | mentioned before, pre-emptive measures to ensure those who are most at risk are
provided with either buyback, retrofitting or the raising of their homes to reduce the
impact of future flooding events.?”’

276 Insurance Council of Australia, Submission 693, p. 7.

277 Kylie Macfarlane, Transcript of evidence, p. 17.
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The Committee heard from numerous other stakeholders who suggested ways to
deal with the issue of legacy risk. Greater Shepparton City Council, for example, also
flagged the potential for a land buy-back scheme:

A buy-back scheme similar to that implemented in the Northern Rivers region of New
South Wales, for properties at severe risk of future flooding, should be implemented to
protect the community from the hardships of repeated flooding and associated financial
loss, and to reduce the breadth of impact and cost of future events.?’8

This was echoed by the Municipal Association of Victoria who submitted:

Difficult discussions and decisions with communities on retreat, land buybacks and not
building in high-risk areas need to be considered.?’?

Likewise, Shannon Maynard, Director of Emergency Management for Campaspe Shire
Council, noted:

[W]e do need to look at it holistically as a system to better protect our residents and
make some decisions about whether some people should go back into those areas.
Should we be talking about buyback relocations? Should we be talking about the ability
to just do a massive lift of properties so that they are Queenslander-style homes so that
the water can flow underneath?28°

Peter Harriot, Chief Executive Officer of Greater Shepparton City Council, pointed
out that the use of pre-emptive measures to deal with the issue of legacy risk would
alleviate response and recovery efforts:

Prior to 1990 - it is all about legacy properties that have not been protected by the
planning scheme, and we need to do something about it so that when the next flood
comes along we will be better prepared and we will be more efficient in response,
because we will have the learnings from this committee review here, our own internal
learnings and all that sort of stuff. That is great. But it is still going to be a big response,
and the relief effort is going to be as big. So we need to reduce the workload, and the
best way to do that is through some form of buyback scheme, we believe.281

Some other jurisdictions have addressed this issue. In the wake of their own major
flood events, both the Queensland and New South Wales Governments have funded
resilient homes programs that work to raise, retrofit or buy back homes subject to
flood risk.282

278 Greater Shepparton City Council, Submission 654, p. 10.
279 Municipal Association of Victoria, Submission 681, p. 16.
280 Shannon Maynard, Transcript of evidence, p. 34.

281 Peter Harriott, Transcript of evidence, p. 1.

282 See NSW Government, Resilient Homes Program, <https://www.nsw.gov.au/departments-and-agencies/nsw-reconstruction-
authority/our-work/northern-rivers/resilient-homes-program> accessed 5 April 2024; Queensland Government, Resilient
Homes Fund: Voluntary Home Buy-Back, (n.d.), <https:/www.ara.gld.gov.au/sites/default/files/2022-08/fact_sheet for
the_voluntary_home_buy_back_program_0.pdf> accessed 5 April 2024.
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The Committee acknowledges that any attempt to resolve the issue of legacy risk to
existing properties—for example, via land buybacks—is likely to cost the Victorian
Government a considerable amount of money and be contentious within communities.
However, it is important that the Government also appropriately considers the lives
and livelihoods of Victorians already living within floodplains. Where the planning

and building systems have failed to mitigate flood risk to existing properties, the
Government should investigate a resilient homes program.

RECOMMENDATION 23: That the Victorian Government fund a resilient homes program
to raise or retrofit residential properties at risk of flood inundation, and which prioritises
homeowners affected by the 2022 flood event.

The influence of commercial interest on planning
decisions

Whether or not corporate interest influences planning decisions, the Committee
understands that planning decisions have the potential to confer commercial
benefits on private parties. For example, by amending planning schemes to rezone
land once zoned for agricultural use to residential use, planning authorities can
improve the value of the land in a way that serves the interests of developers. In a
similar way, by changing the status of land subject to a flood overlay and approving
permit applications submitted by private parties, planning authorities can unlock
development in a way that directly benefits the commercial interests of those parties.

In line with part 8(b) of the terms of reference, the Committee sought to understand
how corporate interests may influence planning decisions at the expense of
communities. In particular, it sought to understand how corporate interests may have
influenced the decisions to:

* permit the construction of a flood wall at the Flemington Racecourse

* remove the Rivervue Retirement Village from the relevant ‘land subject to
inundation’ overlay.

The two decisions are considered as case studies in Sections 4.7.1 and 4.7.2 below.
The Committee also sought to understand what safeguards are available to prevent
undue corporate influence.

While the Government’s submission addressed the Flemington Racecourse flood wall,
it did not address part 8(b) of the Terms of Reference. However, the Committee had
the opportunity to question various government agencies and departments involved
across the flood response in 2022. At a public hearing, the Victorian Planning Authority
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was questioned about how it balances corporate or economic interests against the
social and environmental interests of communities. The Authority explained that:

In preparing an amendment a planning authority must evaluate and include the
strategic consideration of the impacts of any amendment. The matters of consideration
are outlined in Ministerial Direction 11 [see Box 4.2 below] and require the planning
authority to address, among other matters, any environmental, social and economic
effects of the proposed planning scheme amendment proposed.

The consideration of these matters is resolved by undertaking technical and background
reports to understand the impact of proposed change and ensuring that any
amendment will deliver on the objectives of Planning in Victoria to provide for the fair,
orderly and sustainable use and development of land in line with the [Planning and
Environment Act].283

Box 4.2 Ministerial Direction 11

Ministerial Direction 11, which relates to the strategic assessment of planning scheme
amendments, requires planning authorities to evaluate and explain a number of things,
including:

* why the amendment is required

* how the amendment implements the objectives of planning, and the Planning Policy
Framework

* whether the amendment makes proper use of the Victoria Planning Provisions.

As noted in Section 4.6.3, planning and referral authorities consider a number of other
matters in relation to the approval of planning permits.

Source: Ministerial Direction No. 11: Strategic Assessment of Amendments, Planning and Environment Act
1987 (Vic).

Regarding whether the Department of Transport and Planning is undertaking any
probity work to strengthen the system against corporate influence, Andrew McKeegan
stated:

| think there always needs to be a look in relation to questions that are raised about
wanting to keep the planning system clean and the decision-making process very clean.
We are very strong in relation to ensuring with any decision-making or processes within
our group that conflicts are identified and managed and all of the processes are really
sound in relation to that. When any question of integrity comes through, it is taken
incredibly seriously by us in the department. | cannot talk to any specifics in relation to
responses to things like that, but there are a number of reports that the department

283 Stuart Moseley, Chief Executive Officer, Victorian Planning Authority, public hearing, Melbourne, 12 October 2023, Transcript
of evidence, p. 31.
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is looking at in relation to questions of who should be the decision-makers within the
planning scheme and who should be providing the inputs and how you ensure that that
is clean from any undue influence in relation to that process.284

In response to a question on notice as to whether the Department has used the
examples of the Flemington Racecourse and Rivervue Retirement Village to strengthen
the planning system, the Department noted:

DTP is constantly reviewing and improving its approach to ensure that the amendment
process is based on the most up-to-date and accurate information. A key step is the
authorisation process where a check is made that supporting material for a proposed
amendment is adequate. The exhibition process provides for this supporting material
to be scrutinised, and if it is considered by a planning panel that any expert evidence
can be tested. These steps in the statutory process for a planning scheme amendment
provide for greater surety in the adoption of an amendment by the relevant planning
authority and approval by the Minister.

DTP’s amendment process has been reviewed by the Auditor General, as well as
regular internal audit processes by independent auditors or reviewers. Where areas for
improvement are identified, whether by day to day assessments or independent review
those matters are implemented as soon as practicable, where feasible, within the scope
of the PE Act.?8

As outlined throughout this Chapter, there are many processes in place designed to
ensure that planning decisions are appropriately justified.

Case study: Flemington Racecourse flood wall

Between 2002 and 2003, the Victoria Racing Club developed a masterplan for the
redevelopment of the Flemington Racecourse, which included the development of a
flood wall.28 |t did so in consultation with the Victorian Government.287

In 2003, a representative of the Victoria Racing Club applied to the Department of
Sustainability and Environment (whose planning functions would now sit under the
Department of Transport and Planning) for a planning permit that would enable,
among other things, construction of the flood wall.288 At the time of the application,
the relevant land was covered by an LSIO; therefore, the application had to be referred
to Melbourne Water, who advised of no objection subject to 39 conditions including
mitigation works.28°

284 Andrew McKeegan, Transcript of evidence, p. 13.

285 Department of Transport and Planning, Inquiry into the 2022 flood event in Victoria hearings, response to questions on notice
received 14 November 2023, p. 8.

286 Victoria Racing Club, Submission 689, p. 2.
287 Ibid.
288 Ibid., p. 3.

289 Victorian Government, Submission 295, p. 88.
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Despite Melbourne Water’s approval, the application received 35 objections, including
from the Melbourne, Maribyrnong and Moonee Valley City Councils.2®® Objections
included concerns that the flood production works may negatively impact the
Maribyrnong River floodplain, and requested the construction of the Arundel Retarding
Basin.z%!

In 2004, the Minister for Planning issued a notice of decision to grant the permit.292

A number of objecting councils applied for a review of the decision by VCAT. However,
the then Minister used powers under the relevant legislation to call in the review.2%3
The Minister did so on the basis that the application for review raised a major issue of
policy regarding the development of the racecourse, and that the determination of the
application may have a substantial effect on achieving planning objectives.?®* As a
consequence, the review was referred to the Governor in Council, who dismissed the
review and directed the Minister to issue a planning permit subject to conditions®®

The Minister issued the permit, attaching 49 conditions.?¢ These included
compensating works, such as works at the Footscray Road Bridge Abutment, which
were completed in 2006.2%7 In 2008, the Department provided final confirmation that
the Victoria Racing Club had complied with all conditions, and by 2009, the flood wall
was completed and handed over to the Club.2%8

In its submission to the Inquiry the Victorian Government noted that, at the time of
the decision, the Minister for Planning believed the proposed development achieved
the policy aims and objectives for the area it affected.?®® With regard to the Planning
Policy Framework, the Minister considered that:

* the development would contribute to Melbourne’s role as the major Victorian focus
of activity in finance, retail, commerce, tourism, culture and entertainment

» the Minister for Planning had coordinated with Melbourne Water to ensure
implementation of measures that would achieve a neutral effect on flood levels.30°

Despite these considerations, the Committee received evidence from stakeholders who
believed that commercial interest was the primary consideration in the decision to
approve the planning permit that enabled the development of the flood wall.

290 Ibid., p. 89.

291 Ibid.

292 Victoria Racing Club, Submission 689., p. 4.
293 I|bid., p. 4.

294 Victorian Government, Submission 295, p. 89.
295 Ibid., pp. 89-90.

296 Ibid.

297 Ibid., p. 5.

298 Ibid.

299 Ibid., p. 90.

300 Ibid.
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In her submission, Alison Joseph suggested that Melbourne Water’s permit approval
aimed to protect Victoria Racing Club’s commercial interests, rather than to prevent
flooding:

Melbourne Water’s responsibilities for planning approvals in flood prone areas
derives from its responsibility to protect its own infrastructure and the prevention of
flooding in general. It is a misapplication of these powers to allow the construction
of a wall that increases the risk of flooding for the sole purpose of protecting the
financial wellbeing of a gambling club. The construction of a levee wall surrounding
the Flemington Racecourse had the inevitable consequence of increasing flooding in
other areas.30

Dr Paul Adams echoed this sentiment in his submission, stating that:

Clearly developers and the VRC are afforded many more rights to protect their assets
under current development and planning practices. This is patently unfair. Despite
opposition from three councils and local residents, the VRC flood wall was built. It is very
clear that there has been significant corporate influence in planning decisions along the
Maribyrnong River. This needs to change.302

The Committee received a significant amount of evidence from submitters and
witnesses who suggested the flood wall contributed to the severity of the October
2022 flood event in Maribyrnong and surrounding suburbs. The Second Addendum to
the Maribyrnong River Flood Event Independent Review, released in April 2024, also
focused on the impact of the flood wall on the flood event. This evidence is summarised
in Section 5.4

Melbourne Water advised the Committee that there is no proposal before them to raise
the Flemington Racecourse flood wall.393

Case study: Rivervue Retirement Village

In examining the flooding of the Maribyrnong River, the Committee received
considerable evidence relating to the Rivervue Retirement Village.

Located in Canning Street, Avondale Heights, Rivervue sits alongside the Maribyrnong
River. During the October 2022 flood event, the site was subjected to significant
inundation. The flooding left 45 out of the retirement village’s 144 villas uninhabitable
and caused minor damage to a further two.3%4

301 Alison Joseph, Submission 15, p. 1.

302 Dr Paul Adams, Submission 628, p. 10.

303 Nerina Di Lorenzo, Transcript of evidence, p. 13.
304 Tigcorp Pty Ltd, Submission 524, p. 1.
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Stanislaw Korkliniewski

The floods of October 14, 2022, were devastating for me personally, and for my fellow
residents and entire neighborhood as well. At around 7.00am on 14 October 2022,

my wife received a phone call from our friends who live in Evergreen Ave, who asked if
we could come over to their place and help them move furniture, as the flood waters
were beginning to flow over the retarding basin. By around 8.05am, the flood waters
had started to overflow over the roads and the drains. There wasn’t any kind of
mechanism in place to prevent the flood waters from overtopping the Maribyrnong
River.

By around 8.20am, | told my wife, Cheryl, to start packing, as we were going to be
flooded any time soon. She was in total disbelief. We salvaged whatever we could
and started to prepare to evacuate our home. When we opened the front door, we
were horrified by the volume of water that came into our home. | never dreamt there
could be that much water coming through our house! | finally managed to get out,
with a suitcase over my head and my wife clinging to me. At this stage, the water had
reached approximately three feet. One of the other residents walked into the water to
help my wife walk onto safe ground. The flood water was filthy, and we subsequently
found out that this was categorized as category 3 black water.

The flood had taken everything | held dear, but it was the impact on my personal
life that was the most devastating. My home, my sanctuary, had been destroyed.
My memories, my photos, and my mementos were gone. All that was left was the
sound of rushing water, the stench of mud, and the overwhelming sense of loss.

Source: Stanislaw Korkliniewski, Submission 625, pp. 2-3.
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Name Withheld

Initially when the flood water kept rising and eventually flooded through my back

and front doors and through the garage, it was a surreal feeling of bewilderment and
then what to do? The first thing was to quickly retrieve our pet dog’s memorial stone
containing her ashes and place them high on top of our fridge, next was passports
followed by putting furniture chairs, floor rugs and curtains up high. My lounge couches
were just too heavy for me to handle. The cars needed to be moved to high ground
because the streets were flooded up to at least axle height, but we needed to stuff
clothes and anything at hand into the cars.

There was nothing else that could be done other than help others; we had no idea how
high the water would rise, so we just watched it all happen. The water was putrid and
dirty and black so walking through it to high ground was risky for people our age.

My wife has been extremely traumatized by the flood event of the 14th of October 2022.
She is suffering emotional stress and depression and has visibly withdrawn into herself.
She has been interviewed both for television and newspapers to explain the emotional
impacts that the flood has caused her and as a result some of the more insensitive
residents at Rivervue are bad mouthing her because they selfishly believe that telling
her story has resulted in dropping their property valuations even though these people
were unaffected by the flood. This has caused her immense grief and clearly these
people will be forever off our Christmas card list. More toxicity because of developers
not having a moral compass of what they build and where they build. Shame on
Tigcorp.

She worries over her plants dying over summer such as two stags that are more than
40 years old and an Azealia that is about 30 years old that throws a sensational flower
display each spring. Little things but a huge part of her life.

Source: Name Withheld, Submission 541, pp. 1-2.

Planning permit

In 2004, the previous owners Retirement Services Australia and Metricon Homes
applied for a permit to develop a retirement village and nursing home.3% At the time,
the land was included in two zones and subject to three overlays including an LSI10.306
At the time, Moonee Valley City Council failed to determine the application in the
prescribed time, so the previous owners applied for the application to be determined
by VCAT who decided to issue the permit.307

305 Ibid., p.19.
306 Retirement Services Australia v Moonee Valley CC [2006] VCAT 1172, [10].
307 Ibid,, [11.
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In granting the permit, VCAT considered the relevant policy context. It identified the
main issues relevant to the decision as providing accommodation to service an ageing
local population and protecting life and property from flood hazard.308

According to VCAT, people contended that the land was unsuitable for housing aged
persons due to its proximity to the floodplain.3%® However, it rejected these objections
on the basis that:

* all accommodation would be above the 1-in-100 year flood level

* subject to minor adjustments, Melbourne Water’s requirement for 600 mm
freeboard could be met.310

VCAT noted that the issue of protecting life and property from flood hazards is ‘of
sensitivity to residents in the Maribyrnong River corridor particularly given the number
of properties that are below the 1:100 year flood level and experience inundation’.31%
However, it found it had no basis to reject the application for reasons relating to
impact on the operation of the floodway and floodplain.3*2 It did so on the basis of a
report produced by Neil Craigie Pty Ltd, Melbourne Water’s lack of objection, and a
hydrologist’s evidence based on the Cragie report that:

* any increase in flood level would be minimised or negated by the proposed
wetlands

* risk to people would be minimised by building 600 mm above the flood level 313

In granting the permit, VCAT attached a number of conditions, including that:

* no building or works would be commenced until Melbourne Water approved a
landscape plan demonstrating that proposed works would not adversely affect the
flood capabilities of land within the 1-in-100 year flood level

 finished floor levels would be a minimum of 600 mm above the applicable flood
level 314

In 2010, Tigcorp Pty Ltd purchased the land with some development in place, and
redesigned the site as a retirement village without a nursing home.31> In line with a new
report prepared by Neil Craigie, which took into account the proposed construction of
retarding ponds and land swales, Melbourne Water endorsed Tigcorp’s amended plans
to Moonee Valley City Council.316

308 Ibid., [15].

309 |Ibid., [20].

310 Ibid., [21].

311 Ibid., [58]

312 Ibid., [58]-[59].

313 Ibid., [58].

314 |bid., Appendix 1.

315 Tigcorp Pty Ltd, Submission 524, p. 19.
316 Ibid., p. 20.
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Planning scheme amendment

In 2015, Melbourne Water sought an amendment to the Moonee Valley Planning
Scheme to implement updated flood modelling.3Y” Subsequently, Moonee Valley

City Council prepared and exhibited a planning scheme amendment (Amendment
C151) that, among other things, altered the LSI0.318 The proposed changes added 54
properties to the overlay and removed 152.31° The change would not have removed the
Rivervue site from the overlay.32°

During the exhibition stage, Moonee Valley City Council received numerous
submissions, including eight objections.32 One of these objections was from BMDA
Development Advisory (a firm advising on planning and development) on behalf of
Tigcorp, who contended that the proposed overlay did not reflect significant flood
mitigation works on the Rivervue site.322 According to a paper prepared by BMDA
and attached in Tigcorp’s submission, Amendment C151 was an ‘opportunity to align
the LSIO with the approved works’.323 |ts submission proposed that the amendment
be updated to reflect the works.3?* After conferring with BMDA, Melbourne Water
amended the exhibited overlay in accordance with the development plans for the
Rivervue site, and the Council confirmed it would support these revisions.32°

Later, a Planning Panels Victoria panel was established to consider issues raised

in the submissions.3%6 Its Chair and sole member was Nick Wimbush.3?” The Panel
recommended that the amendment be adopted subject two changes, one of which
was to modify the application of the LSIO over the Rivervue site in line with Melbourne
Water’s updates to the overlay.328

Amendment C151 took effect on 4 August 2016 and fully or partially removed 194
properties including the Rivervue site from the LSI0.322

Speaking to the Committee, Stuart Menzies from the Department of Transport and
Planning further explained details of the amendment:

It changed arrangements for around 1500 properties, and that site in Canning Street
was one of those. So a submission was made to the council along with a number of
submissions made. It considered those. That submission was around that the overlay

317 Nick Wimbush, Transcript of evidence, p. 69.

318 Melbourne Water, Melbourne Water Summary of Amendment C1511, supplementary evidence received 2 November 2023, p. 1.
319 Ibid., p. 2.

320 Ibid.

321 |Ibid.

322 Tigcorp Pty Ltd, Submission 524, p. 21.

323 Ibid.

324 Melbourne Water, Melbourne Water Summary of Amendment CI511, p. 2.
325 |Ibid.

326 Ibid, p. 3.

327 |Ibid.

328 |Ibid.

329 Ibid., p. 4.
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should be varied based on mitigation works that had been taking place on the site.

And a plan of a new alignment of the overlay, which is referenced in the panel report

for the amendment, was a plan prepared - | am not sure if it was prepared or endorsed;
| can check that detail by Melbourne Water. So that in the end was the form in which the
council adopted the amendment and as it was submitted to the minister for approval.

In that process - | can only talk generally about how we manage amendments - if it is
based on technical advice from a referral authority, that would be accepted as sufficient
for the proposed change.33°

Melbourne Water’s summary confirmed that ‘Melbourne Water’s updated overland
flow and drainage modelling was not the grounds on which it was recommended that
that the LSIO be removed from the Rivervue site’.33! Rather, it was as a result of the
earthworks carried out by Tigcorp.332

In evidence at the Committee’s May 2024 hearing, Craig Dixon from Melbourne Water
advised, in relation to the 2016 planning application, that:

the property owners actually made a request that that LSIO removal be considered,
and that was basically taken into account and picked up through that process.

Sheena WATT: Did Melbourne Water have any contribution to that as part of the
engagement process?

Craig DIXON: That was sent back to Melbourne Water to make comment on, and as we
have spoken about before, based on the modelling we had at the time and the state of
knowledge we had at the time, it was considered appropriate not to object.333

Providing further detail in response to a question on notice, Melbourne Water advised
that:

Subsequent to the developer completing earthworks as required conditions of the
relevant planning permit, which were expected at the time to have removed the
development from being subject to flood risk in a 1% AEP event, the developer made
formal request of Moonee Valley Council to remove the LSIO pertaining to the site from
the relevant planning scheme (C151), as part of a broader planning scheme amendment
being progressed by council. The Council then referred this to Melbourne Water as

the relevant referral authority for review, following which Melbourne Water notified
council of a No Objection, based on the understood effect at the time of the earthworks
removing flood risk.3%4

330 Stuart Menzies, Transcript of evidence, pp. 6-7.
331 Melbourne Water, Melbourne Water Summary of Amendment C1571, supplementary evidence received 2 November 2023, p. 2.
332 Ibid.

333 Craig Dixon, Executive General Manager, Service and Asset Lifecycle, Melbourne Water, public hearing, Melbourne,
10 May 2024, Transcript of evidence, p. 17.

334 Melbourne Water, Inquiry into the 2022 flood event in Victoria hearings, response to questions on notice received
29 May 2024, p. 6.
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Tim Peggie, one of the members of the Independent Panel that conducted the
Maribyrnong River Flood Review, explained that the previous owner of the Rivervue
site made a submission to the Moonee Valley City Council to change the LSIO.335

He claimed that they did so because ‘they were of the opinion they were outside the
flood plain’, and that this opinion was ‘based on the fact that the model in the first
instance was wrong’.33 His colleague Mark Babister expanded that ‘[t]The model was
not calibrated’, stating:

It would appear they took the parameters from the lower model and just used them in
the upper model, and that led to these mistakes.

Having that model at the wrong level to begin with meant that the freeboard that is
normally applied thereafter was lowered as part of this request. Normally the freeboard
would cover what you had lowered and you would not end up flooding, but because the
model was too low to begin with, you started to get below, and hence the event.3¥”

In relation to Rivervue, Tim Peggie also commented that:

Obviously, there was a level that was set by permits, and at one stage or another there
was an acceptance that it could be lowered. That is where the error is, but why that was
tolerated or allowed we do not know.338

The Independent Panel explained this error in the model in their initial report:

A combination of the under-prediction of design flood levels by the mid Maribyrnong
HEC-RAS model and the lower approved finished floor levels, appears to have resulted
in the finished floor levels of the flood-affected properties at the Rivervue Retirement
Village corresponding to the water levels produced by a flood with a 2% annual
exceedance probability rather than a 1% annual exceedance probability. The minimum
floor level for residential dwellings at risk of riverine flooding should correspond to the
1% annual exceedance probability level requiring 600 mm freeboard. While the latter
does not eliminate flood risk, it usually ensures that finished floor levels are above

1% annual exceedance probability levels to allow for errors in the modelling used to
estimate the requisite water levels.339

As noted below, Melbourne Water has begun the process of seeking interim planning
controls for the Rivervue site.

The Committee heard from various stakeholders, including residents of Maribyrnong,
who argued that the planning scheme amendment process was captured by

335 Tim Peggie, Melbourne Water Review Panel, and Director, Planning, Ethos Urban, public hearing, Melbourne, 10 May 2024,
Transcript of evidence, p. 32.

336 Ibid.

337 Mark Babister, Melbourne Water Review Panel and Managing Director, WMA Water, public hearing, Melbourne, 10 May 2024,
Transcript of evidence, p. 32.

338 Tim Peggie, Transcript of evidence, p. 26.
339 Tony Pagone et al., Maribyrnong River Flood Event Independent Review, Melbourne Water, 2023, p. 86.
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commercial interest. One resident, for example, claimed that the planning panel’s
decision to recommend Amendment C151 was influenced by commercial ‘greed’.34°

The submission from the Victoria State Emergency Service Volunteers Association
(VicSESVA) likewise argued:

For the Maribyrnong River event, the permission process to allow around 50 additional
million-dollar apartments (48 of which were flooded in 2022, with floor levels lower than
6.6 AHD; a 1in 100’ year flood event) to be built as part of the Rivervue development in
Avondale Heights might be seen as the worst example of privileging corporate interests
at the expense of communities.34

Rivervue is discussed further at Section 4.8.2 within the context of the 2024 model of
the Maribyrnong River.

The issue of motivating influences on decision making was pursued by Committee
members in evidence received from Independent Review Chair Tony Pagone:

Samantha RATNAM: ... In your view in looking into this do you have confidence to rule
out any other kind of influence? We are grappling with what happened. Was it that
people were pushing for this outcome? Was it the developers pushing for this outcome?
Have you ruled that out? Do you have confidence you could rule that out? What else is
there to explain this? We are wondering: how did this happen?

Tony PAGONE: As you know, | am a former judge and a lawyer, so my instinct is: what is
the probity of evidence? ... | have not seen anything that would indicate that there had
been any external influence to kind of get something through, but | had no powers of
investigation. We had no powers to compel evidence. | do not have any of the powers
that you have got, so we could not pursue it any further.

The best response to community perceptions about the motivations for planning
decisions is for decision making to be transparent, supported by evidence, and clearly
communicate with affected communities.

FINDING 12: There was inadequate record keeping regarding the planning approvals and
decision-making process used by Melbourne Water regarding the Rivervue development
resulting in a lack of transparency about the decision-making process.

Committee’s reflections on the Flemington Racecourse and
Rivervue Retirement Village planning decisions

The Committee notes a lack of clear evidence to conclude there was undue commercial
influence relating to the decisions on the Flemington Racecourse flood wall or Rivervue
Retirement Village, despite many stakeholders to the Inquiry believing this to be the
case.

340 Name withheld, Submission 541, p. 29.
341 Victoria SES Volunteers Association (VicSESVA), Submission 539, p. 56.
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The Committee understands that the decision to approve Amendment C151, removing
the Rivervue site from the relevant LSIO, was made in order to account for a change
in site conditions. Likewise, it understands that the decision to approve the planning
permit for the Flemington Racecourse flood wall arose out of a number of policy
considerations. Although it is not in a position to comment on whether there was
undue corporate influence on the two planning decisions, it notes that there remains
a perception among stakeholders that the decisions worsened the impact of the
October 2022 flood event in the Maribyrnong area, and that the decisions prioritised
commercial interest over community safety.

Both the planning scheme amendment and planning permit processes involve

an element of public consultation, allowing for submissions from individual and
organisational stakeholders. Therefore, commercial interests have as much standing
as community interests to provide feedback on a proposal. Accordingly, there must be
appropriate safeguards in place to ensure that planning decisions—including decisions
to approve planning scheme amendments and planning permits—are exercised in
accordance with the law, and the best interests of the people of Victoria.

Updated flood maps for the Maribyrnong River area
(April 2024 release)

As noted in Chapter 5, in April 2024, Melbourne Water released updated modelling
and flood maps for the Maribyrnong River. This Chapter has summarised concerns
from stakeholders that the modelling available during the 2022 floods (which was
commissioned in 2003) was outdated and had inaccuracies. These are issues the new
modelling seeks to address.

In 2021, Melbourne Water commenced re-mapping the Port Phillip and Western Port
catchments to ensure consistency with the 2019 Australian Rainfall and Runoff: A Guide
to Flood Estimation and Melbourne Water Technical Specification. The new modelling
incorporates climate change projections to 2100. Melbourne Water fast-tracked
modelling for the Maribyrnong catchment following the 2022 flood event but intends to
progressively remap the entire Melbourne catchment.

Based on the new modelling, Melbourne Water has produced updated flood maps
for the Maribyrnong River. The new flood maps show flood extent for a 2024 scenario
(based on 1% AEP) and a 2100 scenario (based on 1% AEP). Box 4.3 below describes
the modelling methodology undertaken by Jacobs, who were commissioned by
Melbourne Water to develop the new modelling.342

342 As well as publishing new Maribyrnong River flood model maps to its website, Melbourne Water supplied the Committee
three larger maps highlighting similar information. These are examined below.
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Box 4.3 2024 Maribyrnong River flood modelling methodology

To undertake the modelling, Melbourne Water used a range of datasets:

* Rainfall data: from the Bureau of Meteorology, which provides daily and continuous
rainfall information. Data measured rainfall depths across the catchments to
understanding varying rainfall patterns.

» Streamflow: information on the velocity and volume of water flow in the catchment
was accessed from the Bureau of Meteorology’s Water Data Online and the
Victorian Government’s Water Measure Information System.

» Topography: using technology such as aerial laser and 3D scanning topographical
data of the Maribyrnong River catchment was gathered.

» Light Detection and Ranging (LiDAR) survey of the study area measured the
height of the ground across the Lower Maribyrnong River.

* Bathymetry data of the Maribyrnong River was collected to build a 3D surface bed
of the riverbed.

* Mobile laser scanning survey was used to collected details of 15 bridges along the
length of the Lower Maribyrnong channel.

* Flood mark survey: using marks of flood water height from October 2022 flooding,
including lines left by debris and photos of the flood event.

* Observed flood extent 2022.
* Land use data.

* Infrastructure and hydraulic structures.

The flood modelling is based on a combination of two models:

1. Hydrology model, including an event-based rainfall-runoff model: calculates
how rainfall is converted into catchment runoff to determine the amount of water
flowing into the Maribyrnong River at various locations throughout the catchment.
This is information that is then input into the hydraulic model.

2. Hydraulic model: uses data from the hydrology model and information about
the catchment’s terrain to predict the depth, extent, velocity and flow of the
Maribyrnong River during a flood event.

To assess climate change impacts, the flood modelling included a year 2100 scenario.
Under the 2100 scenario:

* rainfall intensity was increased by 18.4% based on a high emissions scenario

* sed levels were increased by approximately 0.8 m (as per current Melbourne Water
and Australian Rainfall and Runoff guidance).

Source: Melbourne Water, 2024 Maribyrnong River Flood Modelling Project: Summary Report, prepared by
Jacobs, May 2024.
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As mentioned, alongside the new modelling, Melbourne Water published a series of
maps dividing up the Maribyrnong River area into seven locations (see Figure 4.10).

Under the new modelling, all areas within the flood map boundaries showed some
degree of growth in flood extent (under both the 2024 and 2100 scenarios) compared
to the pre-existing LSIO boundaries (see Section 4.8.1 below). For most mapped areas,
this was minor growth.

The Flemington and Kensington (Map 5) and West Melbourne and Footscray (Map 6)
areas have the largest areas of growth in flood extent. The Avondale Heights and
Maribyrnong (Map 2) area also showed notable growth in flood extent.

The new mapping includes a reference key for the extent of the 2022 flood event.

In some areas (most notably Flemington and Kensington), parts of the flooded areas
in 2022 were not within the boundaries of the pre-existing LSIO. The area where the
Rivervue Retirement Village is located is also outside the boundaries of the pre-existing
LSIO.

As well as new maps, Melbourne Water has published two reports by Jacobs that use
the updated modelling to analyse the impact of the Flemington Racecourse flood wall
and corresponding mitigation measures. These are considered briefly in Chapter 5.

The remainder of this Chapter:
* summarises the results of the new modelling of the Maribyrnong River
* examines work being done as a result of the modelling

* makes recommendations to the Victorian Government to build on these outcomes.
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Figure 4.10 Flood map index, 2024 Maribyrnong River Flood Model
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Source: Melbourne Water, ‘Map Index’, New Maribyrnong River Flood Model Maps, May 2024, <https://letstalk.melbournewater.com.au
maribyrnong-river-flood-model/maribyrnong-river-flood-model-maps> accessed 8 May 2024.

4.8.1 Results of the new modelling

At a public hearing on 10 May 2024, Melbourne Water presented three maps which were
produced using the new modelling. These maps contained information available to the
public online through Melbourne Water’s website,3*3 but isolated the following pieces of

information:

* the extent of the October 2022 flood event compared to the pre-existing LSIO

343 See Melbourne Water, New Maribyrnong River Flood Model Maps, <https://letstalk.melbournewater.com.au/maribyrnong-river-
flood-model/maribyrnong-river-flood-model-maps> accessed 14 May 2024.
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* the extent of the 2024 1% AEP flood compared to the pre-existing LSIO
* the extent of the 2100 1% AEP flood compared to the 2024 1% AEP flood.

The maps—and Melbourne Water’s explanations of them—are explored in turn below.
Appendix B provides larger versions of the maps supplied by Melbourne Water to the
Committee.

October 2022 flood extent

The first map presented by Melbourne Water shows the extent of the October 2022
flood event in the Maribyrnong River and compares this with the pre-existing LSIO.
This is represented in Figure 4.11, which highlights the 2022 flood extent in yellow, and
the LSIO in blue.

Figure 4.11 Comparison between the Maribyrnong River flood extent and
pre-existing land subject to inundation overlay

Source: Melbourne Water.

The impact of the October 2022 flood is considered throughout this Report. Notably,
however, the map shows that despite the 2022 flooding of the Maribyrnong River being
approximately a 2% AEP flood,34 some areas outside of the pre-existing LSIO—which
broadly reflects a 1% AEP flood—experienced flooding. This included the Rivervue
Retirement Village.

344 Tim Wood, Transcript of evidence, p. 7.
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2024 1% AEP flood extent

The second map presented by Melbourne Water shows the extent of the 2024 1% AEP
flood compared to the pre-existing LSIO. This is represented in Figure 4.12, which
highlights the 2024 flood extent in dark blue, and the LSIO in light blue.

Figure 4.12 Comparison between the 2024 Maribyrnong River 1% AEP
flood extent and the pre-existing land subject to inundation overlay

Source: Melbourne Water.

Nerina Di Lorenzo, Managing Director of Melbourne Water, explained to the Committee
that the model ‘tells us the likely area and height of waters in a 1 per cent likelihood
event as of 2024’34 Dr Di Lorenzo elaborated that:

At a high level the 2024 model is similar to the 2003 model but with a number of
breakout locations where the area has expanded, so overall there is an increase in land
subject to flooding by approximately 5 per cent, which we would attribute to a range of
impacts such as continued urbanisation and the beginnings of some climate variability
during that period of time.34¢

As noted, the map shows that the Flemington, Kensington, West Melbourne and
Footscray areas have experienced the largest growth in flood extent. Specifically, the
map suggests that parts of the lower catchment area would be submerged, affecting
low-lying regions including Avondale Heights, Aberfeldie, Maribyrnong Township, Ascot

345 Nerina Di Lorenzo, Transcript of evidence, p. 2.
346 Ibid.
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Vale, and Kensington. Additionally, recreational spaces and the Flemington Racecourse
are expected to be impacted.

During public hearings, Melbourne Water stated that there are approximately

850 additional properties in Kensington Banks subject to the 2024 1% AEP flood.3¥
It also confirmed that ‘there is inundation of the [Flemington] racecourse in the

1 per cent AEP event that has been modelled for today, 2024’, and that ‘[t]he future
2100 map obviously shows greater inundation’.348

Melbourne Water commissioned Jacobs to undertake a further assessment of the
impact of the Flemington Racecourse flood wall on the 1% AEP 2024 event. Jacobs’
report shows that there is around a 3% increase in flood depth in the residential areas
of the Maribyrnong Township—38 mm on 1.31 m—due to the flood wall in a 1% AEP
flood in 2024. The industrial areas of Kensington see around a 1% increase in flood
depth—12mm on 0.86m—due to the flood wall.

For residents in Kensington who are projected by the new model to be at risk of
flooding, ‘the wall appears to provide a ‘shielding’ effect through Kensington Banks’
at a 1% AEP 2024 event.3* A further preliminary assessment shows that this shielding
effect in Kensington Banks is ‘also present under [a 2100] scenario’.3%0

Notably, the Rivervue Retirement Village is also within the 2024 1% AEP flood
boundaries, despite being excluded from the previous LSIO. In relation to Melbourne
Water’s decision not to object to the decision to remove the previous LSIO from the site
in 2016, Craig Dixon reiterated that ‘based on the modelling [Melbourne Water] had at
the time and the state of knowledge [it] had at the time, it was considered appropriate
not to object’.3> However, Dr Di Lorenzo emphasised the fact that ‘now [Melbourne
Water] have new models’.3%2

The Committee acknowledges that examination of flood risk beyond the 2022 flood
event—particularly in relation to areas such as Kensington Banks, which were not
affected by the October 2022 flood event—does not fall within the direct scope of
the Inquiry’s Terms of Reference. Notwithstanding this, and in light of the serious
and ongoing risk of flooding across the state including the Maribyrnong River, the
Committee felt it important to touch on these matters.

FINDING 13: According to Melbourne Water’s updated modelling of the Maribyrnong
River, approximately 850 additional properties in Kensington Banks would flood in a 2024
1% AEP flood scenario, and the modelling suggests the Flemington Racecourse flood wall
provides a ‘shielding’ effect to these residents of around 5 cm in flood depth.

347 Tim Wood, Transcript of evidence, p. 6.
348 Ibid, p.5.

349 Jacobs, VRC Wall & Mitigation Report for the 1% AEP 2024 Event, prepared for Melbourne Water Corporation, 4 June 2024,
p. 42.

350 Ibid, p. 44.
351 Craig Dixon, Transcript of evidence, p. 17.

352 Nerina Di Lorenzo, Transcript of evidence, p. 17.

Legislative Council Environment and Planning Committee



Chapter 4 Planning and flood risk

FINDING 14: Although it was not within the pre-existing land subject to inundation overlay,
the Rivervue Retirement Village would flood in a 2024 1% AEP flood scenario, and there

is a likelihood that its exclusion from the pre-existing overlay was due to an error in the
calibration of the previous model.

FINDING 15: Modelling of the Maribyrnong River shows that, despite the Flemington
Racecourse flood wall, the racecourse will flood in both a 2024 and 2100 1% AEP flood
scenario.

2100 1% AEP flood extent

As well as the 2024 1% AEP flood extent, the updated model predicts the extent of
the 2100 1% AEP flood, accounting for climate change. The third map presented
by Melbourne Wate (Figure 4.13) shows the extent of the 2024 1% AEP flood (blue)
compared to the 2100 1% AEP flood (orange).

Figure 4.13 Comparison between the 2024 Maribyrnong River 1% AEP
flood extent and the 2100 Maribyrnong River 1% AEP flood extent

Source: Melbourne Water.

When compared to the 2024 scenario, the modelling found that the 2100 1% AEP
scenario is predicted to be larger and have greater impacts on residential areas.
Nerina Di Lorenzo told the Committee that ‘[t]he 2100 model shows a more significant
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- 42 per cent - increase in the land area that we project would be subject to flooding in
70 years time’ 333

The projected flood extent for the 2100 scenario indicates that low-lying areas such
as Avondale Heights, Maribyrnong Township, Ascot Vale, Aberfeldie, Footscray, and
Kensington would be affected. Additionally, recreational spaces in Footscray and the
Flemington Racecourse are expected to experience flooding in this scenario.

As well as extent, the updated modelling predicts greater flood depths throughout
the Port Phillip and Westernport region. Figure 4.14 shows predicted flood depth
information for key areas in the region.

Figure 4.14 Predicted flood depth information for key areas

Kensington Banks Not flooded 0.84 m 1.57m
Maribyrnong Township 1.2m 1.75m 2.36m
(Centre)

Maribyrnong Township 0.4m 1.1m 1.7m
(Edge of flood extent)

Ascot Chase Not flooded 0.17m 0.8m
Edgewater Not flooded Not flooded 1.24m

Source: Melbourne Water.

Dr Di Lorenzo commented on the ‘longer term challenge posed by climate change and
its impacts’, stating:

Melbourne Water’s work is closely linked to all parts of the natural water cycle, and

we are closely attuned to climate impacts. Climate science tells us to expect greater
variability and extremes - wetter wets and drier dries and higher intensity storms that
are less predictable. We are already seeing some aspects of climate change at play,
with more events starting to be highest on record. For example, the October 2022 event
is acknowledged as the wettest month on record, so we are already starting to see

that happen. We are also seeing this science starting to find its way into standards.

For example in 2019 the Australian Rainfall and Runoff national guide to flood
estimation was updated to take climate change impacts into consideration.3>*

Tony Pagone, Chair of the independent panel for the Maribyrnong River Flood Review,
also noted the significance of climate modelling:

[TIhe impression | had was that one of the upsides of this otherwise disaster is that
there has been a substantial modernisation of the programming material. That had not
been the case for a long time. Although things are getting worse for the reasons that
were explained in terms of climate change, the fact | think is that Melbourne Water now

353 Nerina Di Lorenzo, Transcript of evidence, p. 2.
354 Ibid, p. 3.
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has available to it through the new programming materials better resources to be able
to map and model and understand what is happening.353

Mark Babister, Managing Director of WMAwater and member of the independent panel,
in turn commented on the significant impact climate change has had on flood risk:

| just think it would be useful to highlight that this review has really brought home the
climate change implications from flooding. Climate change used to be considered a
future problem with flooding, but it is a ‘now’ problem with the amount of warming.
This flood, based on the latest research, is probably 50 per cent more likely - the 2022
flood - than it would have been historically, because of warming. That is something we
should dwell on and factor into planning.3%6

He elaborated that:

The chance of the 2022 flood occurring, say, back in the 60s, 70s, 80s or 90s was
about 2 per cent each year. That is the risk each year, a 2 per cent chance. Because of
the warming already today it is about 50 per cent more likely. By 2030 it will be about
60 per cent more likely. Depending on what CO2 emission scenarios we end up on, it
could end up, at 2060, at two times more likely and in 2090 it could end up as bad

as three times. That is based on the latest research that is about to be rolled out as
national practice. They are horrendous numbers. And that is not just this catchment;
all catchments are going to be something similar.3%7

Given the technical complexity of the hydraulic modelling that underpins the flood
mapping and the decisions that arise from it in terms of future land use planning
decisions and decisions around risk, it is important that there is confidence in the
modelling undertaken. The Committee specifically asked the technical experts on
the Independent Review Panel their opinion on the quality of the new model and the
associated work undertaken:

The CHAIR: So you have got confidence in the modelling and the work of Jacobs?
Mark BABISTER: The Jacobs work is very good quality - very confident.

The CHAIR: So you think the committee can be confident in the advice we have received
from Melbourne Water and obviously in the advice we are receiving from you about the
substantive questions that need to be resolved?

Mark BABISTER: Yes.3%8
FINDING 16: Updated modelling of the Maribyrnong River demonstrates that climate

change has had a profound impact on flood risk in the area since 2003 and is predicted
to worsen flood depth and extent into the year 2100.

355 Tony Pagone, Chair, Melbourne Water Review Panel, public hearing, Melbourne, 10 May 2024, Transcript of evidence, p. 23.

356 Mark Babister, Melbourne Water Review Panel and Managing Director, WMA Water, public hearing, Melbourne, 10 May 2024,
Transcript of evidence, p. 22.

357 lbid., p. 30.
358 Mark Babister, Transcript of evidence, p. 22.
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4.8.2 Using the updated modelling to manage flood risk

Melbourne Water’s Managing Director Nerina Di Lorenzo described flood data and
modelling as ‘the key enabler’ of ‘three important levers’ for managing flood risk,
namely:

e awadreness and preparedness

* land use planning and building design

« mitigation infrastructure.3%?

Dr Di Lorenzo stated that Melbourne Water would be using the information received

through the updated modelling to ‘reduce flood risk using those three important
levers’ 360

Awareness, preparedness, land use planning and building design are discussed more
broadly throughout this Chapter. Mitigation infrastructure—including in relation to the
Flemington Racecourse flood wall—is explored in Chapter 5.

Awareness and preparedness

The Committee was informed that using information from the 2024 model, Melbourne
Water intends to:

» work with the Victoria SES and councils to update municipal flood emergency
management plans and local flood guides

* enable relevant communities to make or update their own individual flood
emergency management plans.36!

In relation to communicating the information received from the 2024 and 2100
scenarios, Dr Di Lorenzo noted that a ‘comprehensive engagement plan is ...
underway’, and that Melbourne Water:

[has] notified all of the affected properties and are holding a range of in-person
sessions and webinars regarding the new model information. And we are working
closely with the VICSES and councils on flood awareness.362

In doing so, Dr Di Lorenzo emphasised the potential of using information to manage
flood risk:

For some residents this will be new information, and there will be many questions and
concerns. It is really important to hold in mind that the information itself is not the risk;
however, it provides property owners and authorities a means to help manage that risk.
And we are committed to working with community members to help them understand

359 Nerina Di Lorenzo, Transcript of evidence, p. 2.
360 Ibid.

361 |Ibid., pp. 2-3.

362 Ibid, p. 3.
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and interpret the information, knowing that this will be new information to some people.
The full updated Maribyrnong flood model and supporting information is available on
the Melbourne Water website and has been provided to the committee.363

Melbourne Water’s Craig Dixon highlighted the importance of raising awareness of
updated flood risk:

The most immediate thing that we can do, and we have actually started doing it
already, is deploy this into the community. The best thing we can do to support
community right now, today, as opposed to what we can do in the coming period,

is make sure the community are aware of their flood risk, so individual people in the
community affected understand what their risk is. They understand what that means
in their setting. They understand what they need to do - what they can do to prepare
for flood risk should it eventuate. And they understand when a flood event occurs what
they need to look for and listen for, what the trigger is and then when to enact their
flood response plan.3%4

Land use planning and building design

We have a national process that all of the states follow to look at mitigating and
managing flood risk, and Melbourne Water follows that process. But as | said earlier,
there are very few things you can do to mitigate the floods - to lower the flood level

- and pretty much everything that would work on this catchment would have huge
environmental consequences. You could build a big dam upstream - nobody is going
to sign on for that. You could channelise the river and make it really ugly - nobody

is going to sign on for that. So you are really left with planning and helping people
make their properties more flood-resilient. Raising people’s houses in those really
flood-prone areas would make a big difference. Buying back the houses in the extreme
risk areas would make a big difference. Grants for people to make their houses more
flood resilient would make a big difference. Changing the planning policies, which
often gets overlooked, to encourage people - sometimes you can encourage further
densification but smarter housing. If you let people densify but you put houses up
higher, you actually can get a more resilient community without having to pay for it.
So there are options, but they are all hard and they are complex, and they often involve
government funding.

Source: Mark Babister, Melbourne Water Review Panel and Managing Director, WMA Water, public
hearing, Melbourne, 10 May 2024, Transcript of evidence, p. 35.

As well as using the 2024 scenario to enhance communities’ awareness and
preparedness, Melbourne Water intends to use the 2100 model to ‘guide land use
planning and building design’.365 Specifically, Dr Di Lorenzo outlined that Melbourne
Water will;

be working with the state government, councils and the community to move this
information into planning schemes as efficiently as possible, which will guide floor

363 Ibid, p.3.
364 Craig Dixon, Transcript of evidence, p. 5.

365 Nerina Di Lorenzo, Transcript of evidence., p. 2.
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heights and building design. We will also be able to use this information to continue
providing guidance on how individual property owners can do further flood-proofing of
their homes.366

Regarding planning schemes, Craig Dixon explained that Melbourne Water is preparing
a planning scheme amendment request that would ask for the 2100 1% AEP flood to be
reflected in relevant planning controls.367

Using Kensington Banks as an example, Dr Di Lorenzo highlighted the impact of
incorporating the updated modelling into the relevant planning scheme:

Going into the planning scheme will mean if there is a development on that property,
it then gets to referred to us. It means that we can take into consideration what the
height of water is in the setting floor levels and making sure that building design for
anything that happens in the future takes that into account. That is the main impact,
and recognising it is 800 properties as opposed to 800 homes. It just depends on
what the existing floor levels are of homes there. But effectively it guides future
development.368

Noting that Melbourne Water has moved from a ‘modelling platform that was two
generations old’ to a more sophisticated, up-to-date model, Mark Babister explained
that:

There will be changes in flood levels because they will become more accurate. They will
not be perfect, but we will have much more accurate spatial representations of flood
levels, and that will lead to better planning.36?

In light of climate change, he further recommended that:

we need to be basing our planning decisions on some plausible future climate scenario,
not historical information, because otherwise we are just plain wrong and then we have
to live with those decisions.37°

In relation to the Rivervue Retirement Village, Dr Di Lorenzo noted that Melbourne
Water has been ‘instigating an LSIO for that site based on the current information
and the new information that we have’ .37t This is in line with a recommendation from
the Independent Panel for the Maribyrnong River Flood Review, which asked that
Melbourne Water:

seek the approval of the Minister for Planning to apply the interim planning controls
designating the LSIO in locations where flooding occurred, pending the update to the
Mid Maribyrnong flood model.372

366 Ibid., pp. 2-3.

367 Craig Dixon, Transcript of evidence, p. 5.

368 Nerina Di Lorenzo, Transcript of evidence., p. 15.
369 Mark Babister, Transcript of evidence, p. 23.
370 Ibid., p. 33.

371 Nerina Di Lorenzo, Transcript of evidence, p. 17.

372 Tony Pagone et al., Maribyrnong River Flood Event Independent Review, p. 120.
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In its 6-month progress update, Melbourne Water explained that it:

submitted a request to the Minister for Planning to apply the interim LSIO on
6 December 2023, and has subsequently been working with the Department of
Transport and Planning (DTP) to support processing of the request.373

Accepting that, as a result of mitigation, properties may be added or removed
from LSIOs, Dr Di Lorenzo emphasised the importance of more frequent updates to
modelling:

Similar to the previous example, there are times where properties come in and out,
depending on what has happened locally, and that again is the point-in-time risk
analysis, each time. So again, the critical thing, | think, that has come out of the changes
in standard and also the continued collective focus on this is the frequent updates, or
the more frequent updates, because we think, as one of the members said earlier, there
are so many moving parts that as they change we need to be able to capture them. But
it is a point in time, and that basically is what will continue happening every time there
is a new model. It will increase in some places and it may decrease in others, depending
on localised mitigation works, and so it would not be unusual to see a circumstance
where things might also come out of an LSI0.374

Responding to a question about how residents whose properties now sit within the
1% AEP flood should respond to this information, Mark Babister noted that:

that is a real issue for those properties that have moved from being on one side of a line
to the other. They will struggle to get insurance at affordable prices. So there are real
consequences for those people, but also if they do renovate, plan, knock down, rebuild,
or other people buy those houses, they can buy those houses or change those houses on
an informed basis. But it is also important to keep in mind that it is not like there is a line
and there is no flood risk above it and there is flood risk below it; it is just where we have
drawn a line and are saying, ‘The risk above that is probably acceptable, the risk below
that is probably not acceptable.” That line will keep going up in the future with climate
change, so we need to factor that in as well.375

In light of worsening floods, Tony Pagone called for greater caution in developing on
floodplains:

But | think from what Mr Babister said earlier on in response, and adding that in
response to your question, the lessons really are that it is going to get worse; we need
to be more cautious. But that will give rise to people saying, ‘Well, you’re imposing
unrealistic hurdles.” Government will be told, “You should be more willing to allow
construction to be built. You should allow more developments to take place.” And
eventually you will end up with another big problem.376

373 Melbourne Water, Melbourne Water’s response to Independent Review Panel’s recommendations: Progress update -
April 2024, 2024, p. 5.

374 Nerina Di Lorenzo, Transcript of evidence, pp. 17-18.
375 Mark Babister, Transcript of evidence, p. 24.
376 Tony Pagone, Transcript of evidence, p. 25.
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On the other hand, Mark Babister highlighted the complexities of permitting—or not
permitting—development in flood-prone areas:

A really good example of the challenges you have in this area: you could have a house
in Maribyrnong that is a little bit low or a lot low. It could be a three-bedroom house and
they have now got an extra child and they want to put a fourth bedroom on. Do you

let those people build a fourth bedroom at a low level or do you say, ‘No. You’ll have to
squeeze into three bedrooms or you’ll have to move somewhere else’? You cannot be
absolute about these things. | think it is probably reasonable to let somebody have an
extra bedroom for their family, but they should be doing it in a very informed way about
their flood risk.377

To protect homes, he proposed using a lower design flood event for non-residential
areas such as racecourses:

We use this 1 per cent standard for everything - for houses, for businesses and

for racecourses. It would be much more sensible if we actually had things like the
racecourses at a lower level, so they were inundated, and when the houses were
inundated, any impact on people’s houses built at the correct level they were told to
was minimal. And | would say the same for major bridges and motorways and other
things as well. If people have built their houses at the appropriate level in accordance
with government guidance, we should try and make sure other uses do not impact
them.378

He went on to suggest that had the Flemington Racecourse been built against the
2% AEP flood and the surrounding houses against the 1% annual exceedance flood,
the impact of the 2022 flood event on those houses would have been reduced.3”®

The appropriateness of using the 1% AEP flood as the default design flood event is
considered at Section 4.5.

Regarding flood risk in planning schemes, the Committee asked the Maribyrnong River
Flood Review panel whether the following recommendation from its Report should be
applied outside of the Port Phillip and Westernport region:

Melbourne Water should take account of the change in land use and projected changes
to land use when setting flood levels for planning and development and the application
of the Land Subject to Inundation Overlay.38°

Despite indicating that this was outside of the terms of reference of the Maribyrnong
River Flood Review, Tony Pagone stated:

And it is not rocket science, is it? All planning authorities that have an impact on giving
approvals should take into account everything that bears upon the decision that they
are likely to make - simple as that.

377 Mark Babister, Transcript of evidence, p. 35.

378 Ibid., p. 25.

379 Ibid., p, 26.

380 Tony Pagone et al., Maribyrnong River Flood Event Independent Review, p. 119.
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I mean, you can extrapolate from that. If Melbourne Water should do it, everybody else
who is going to have an impact should do it too.38%

Notwithstanding this recommendation, Mark Babister explained that it is his
understanding that the 2100 scenario does not take urbanisation into account.382
While acknowledging that it is difficult to factor in urbanisation, ‘because that might
not be government policy’, he proposed that if he had to account for urbanisation
‘lhe] would speak to a planner, and [he] would ask them to speculate on where we
will end up under the current proposed future’.383 He elaborated that:

[Y]ou could come up with a high growth and a low growth scenario, just like we do with
population projections. You could run both and you could see how much difference it
makes. Urbanisation has been quite a problem, but it is a much smaller problem going
forward than climate change just because climate change is such a big problem.384

He stressed the importance of factoring in urbanisation:

They really do need to do this. If you think about the question we had earlier, if
everybody builds their house at the appropriate level they are told to and then we have
a bit more urbanisation and a bit more run-off, we are setting ourselves up for failure,
because all those people will move from one side of that line to another. We are much
better off factoring in a reasonable amount of future urbanisation and a reasonable
amount of future planning and making people build their houses that little bit higher so
they do not end up with very large insurance policies. That is our recommendation: they
should have a planning horizon that these flood levels are worked out. The response
back will always be, ‘We don’t know exactly where the urbanisation will occur, and that
is true, but you can still have a fair guess at it.38

In light of urbanisation, Tim Peggie and Mark Babister also emphasised the importance
of taking catchment-wide approaches to flood modelling and land use planning.38¢

The Committee acknowledges that, while it is difficult to predict the exact impact of
climate change on flood risk into the future, it is highly likely that climate change will
worsen the depth and extent of flooding in certain catchments over time. This was
evidenced in Melbourne Water’s 2100 model and requires the Victorian Government to
ensure that strategic land use planning accounts for the effects of climate change over
time. Flood modelling and planning decisions based on modelling should also account
for changes to land use and urbanisation over time, to ensure that the planning system
is looking at realistic scenarios and mitigating flood risk as effectively as possible.

381 Tony Pagone, Transcript of evidence, p. 29.
382 Mark Babister, Transcript of evidence, p. 36.
383 Ibid., p. 38.

384 Ibid., p. 39.

385 Ibid., p. 28.

386 Ibid.; Tim Peggie, Transcript of evidence, p. 39.
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FINDING 17: The use of strategic land use planning to mitigate flood risk requires the
Victorian Government and planning authorities to consider the effects of climate change as
well as projected changes to land use over time.

RECOMMENDATION 24: That the Victorian Government require planning authorities,
floodplain management authorities and other relevant actors to take account of the
change in land use and especially projected changes to land use when setting flood levels
for planning and development and the application of the land subject to inundation
overlay.

Mitigation infrastructure

At a public hearing, Dr Di Lorenzo indicated that Melbourne Water would be
undertaking ‘a comprehensive study of potential mitigation options ... for the
Maribyrnong catchment to determine what is feasible and effective, utilising the new
2100 model’.387 Craig Dixon further stated that:

[W]e have started a process now to do an extensive review, a restudy, of mitigation
options for the Maribyrnong catchment. We are sending that out to the specialist
market, and that will be beyond just local as well, to seek the most contemporary
expertise we can. That will be a significant piece of work. But the most important

thing to note is it will now be based on a model projecting a 2100 risk, which we have
never had before. We have not had that forward projection-type modelling, so we can
consider what options are available that not only provide that mitigation today but will
have the resilience against climate change in the future.388

In light of the failure of the Flemington Racecourse flood wall, Mark Babister called for
greater caution when it comes to mitigation infrastructure:

Lessons - | think with mitigation works it always pays to be cautious, and that is
probably what was not applied at the time. The technology at the time made it hard for
them to be definitive, but nobody erred on the side of caution, which was probably the
biggest mistake.38?

Later in the public hearing, he elaborated that mitigation infrastructure should be
underpinned by appropriate modelling of its impact:

| would really strongly caution against jumping into mitigation measures without
actually thoroughly modelling the system. We see this all round the country, where
people believe a particular thing will solve their problem, and it might move the
problem down the river a little bit, or it might not be anywhere near as effective. We
have a process to look at mitigation where we first understand in a very reliable way

387 Craig Dixon, Transcript of evidence, p. 3.
388 Ibid., pp. 9-10.
389 Mark Babister, Transcript of evidence, p. 24.
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the existing flood behaviour before we look at solutions, because often solutions do
not work as people intended or there are unintended consequences. It is really hard to
mitigate flooding without transferring that burden across to another property.3%°

In relation to the racecourse flood wall and corresponding compensatory works,
Tony Pagone questioned why the Victoria Racing Club were not required to determine
whether its mitigation works were effective:

Some of it really is a funding issue, and the only thing | would add to the funding issues
is a bit more attention to governance kind of questions. | mean, | do think it is odd that
when an event occurs you do not have faster answers to how it happened. | know this
will doubtlessly upset the VRC, but | do think it is a bit odd that the VRC does not really
have an obligation to find out whether what it did and the mitigation works that it had
done were effective, because the VRC is not a private individual. | might be able to get
away with it around my house, but when it has gone to the trouble of building a wall
which will inevitably have an impact, you would think that governance issues might
require that there would be some additional requirement to come up with monitoring,
answering, to make sure that what it has sought to achieve, subject to a condition,

is working in the right kind of way, and that maybe there ought to be additional
obligations imposed upon it.39

As noted, Chapter 5 explores the use of mitigation infrastructure to manage flood risk,
including in relation to the Flemington Racecourse flood wall.

390 |Ibid., p. 27.

391 Tony Pagone, Transcript of evidence, p. 33.
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Chapter 5
Flood mitigation infrastructure

Introduction

The challenge is the event was of such significance that even local basins which were
meant to be overflow completely overflowed and were inundated, so there is | think an
extent to which local infrastructure can deal with events of this scale

Evan Counsel, General Manager, Strategy, Planning and Climate Change, City of Melbourne, public
hearing, Melbourne, 11 October 2023, Transcript of evidence, p. 36.

Flood mitigation infrastructure refers to the structural measures which are used to
protect against or lessen the effects of flooding, including levees, channels, floodways,
retention basins, dams and floodgates.

According to the Victorian Floodplain Management Strategy, flood mitigation
infrastructure is now considered less effective at preventing damage from flooding
than it was in the past. Evidence suggested that land use planning and building
controls are more reliable in the long term. Large-scale rural flood mitigation
infrastructure is ‘no longer considered best practice’, and there is more recognition of
the public benefits of environmentally healthy floodplains. The Strategy states:

Attempts over the past century to use engineering solutions to mitigate flooding have
had mixed results. The risks associated with unmaintained, low-construction-standard
levee systems are high. Spending funds on levees, and other flood mitigation
infrastructure, without understanding their full costs and benefits doesn’t make sense.
It is time to rethink and reset the approach, working more with the environment to
allow wetlands to reduce the impacts of flooding by holding and slowing floodwater at
appropriate times.!

The floods of 2010-12 exposed deficiencies with some of the existing rural flood
mitigation infrastructure, much of which was built before planning controls and
modern engineering standards. As a result, the Victorian Floodplain Management
Strategy envisioned that much of Victoria’s current 4,000 km of levees should be left
without formal maintenance until they no longer have utility.

However, there are existing settlements, towns and cities which were built in
flood-prone areas before flood risk was understood and sufficient planning controls
were in place. In some of these cases, flood mitigation infrastructure is appropriate.
The utility of flood mitigation infrastructure to save parts of towns from flooding
was made clear with the construction of the makeshift levee in Echuca during the

1 Victorian Government, Victorian Floodplain Management Strategy, 2016, p. 14.
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October 2022 flood event. The levee was effective, however its location meant that
parts of the town were protected and other parts were inundated.

This Chapter will examine mitigation measures in place during the 2022 flood event
and their adequacy in minimising harm and damage. The Committee has considered
metropolitan and regional and rural infrastructure in flood-impacted communities.

5.2 Effectiveness of the Victorian Floodplain Management
Strategy (2016)

As discussed in Chapter 3, the Victorian Floodplain Management Strategy (the
Strategy) sets out the roles and responsibilities of government agencies and
authorities in flood management. The Government explained the Strategy, released
in 2016:

aligns with the Victorian Government’s response to the Victorian Floods Review (2011),
the Parliamentary Inquiry into Flood Mitigation Infrastructure (2012) and the broader
emergency management framework set out in the Emergency Management Act 2013.2

The Government’s submission further noted that ‘all 56 actions in the [Strategy] are
either completed or embedded in business-as-usual practice’ but that it will ‘continue
to inform decisions and actions for managing flood-related issues’.3

At a public hearing, the Victorian Government expanded on the role of the Victorian
Floods Review (2011) and report on the parliamentary /nquiry into Flood Mitigation
Infrastructure (2012) in developing the intentions and purpose of the Strategy.
Andrew Fennessy, Deputy Secretary of Water and Catchments at the Department
of Energy, Environment and Climate Action, told the Committee:

[TIhose reviews highlighted the need to clarify the roles and responsibilities and
accountabilities for flood warning systems and the management of flood infrastructure.
The reviews also highlighted gaps in the flood warning system that needed to be
addressed, that improvements in flood planning were needed, that capabilities needed
an overhaul, that the entire approach to flood intelligence needed updating and that
Victoria needed a clearer framework for future and sustained investment in flood
mitigation. The Victorian government responded to the 2010-12 floods and these
reviews by acting on recommendations through business planning and incorporated
learnings and recommendations into the development of the Victorian Floodplain
Management Strategy, which was released in 2016 after two extensive rounds of
consultation on earlier drafts.

2 Victorian Government, Submission 295, p. 56.
3 Ibid.

4 Andrew Fennessy, Deputy Secretary, Water and Catchments, Department of Energy, Environment and Climate Action, public
hearing, Melbourne, 25 October 2023, Transcript of evidence, p. 2.
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The efficacy of the Strategy will be discussed throughout this Chapter and the rest
of the Report where relevant. This Section addresses general considerations from
stakeholders about the Strategy’s effectiveness.

Some stakeholders argued that the Strategy has not been implemented fully and
effectively, and that the shortcomings exposed by the 2022 flood event were evidence
of this. In particular, concerns were raised about the adequacy of emergency warning
systems (see Chapter 6) and mitigation infrastructure.

In its submission, the Northern Victorian Emergency Management Cluster stated:

Given the impact of the 2022 flood, we do not consider that the Strategy has been
implemented to its full intent. Implementation in relation to the 2022 flood event needs
to consider the issues experienced in rural areas and the major impact flooding has on
agriculture, productivity, economic and social wellbeing.

The Strategy does not consider:

¢ Remediation of breaches to rural levee banks that have the greatest impact.
* Standing water removal.

* A plan to manage hyper-saline lakes.

* Significant cultural heritage sites.

* Strategic drainage outlet locations.

Furthermore, the Strategy has failed in its aim to work in partnership with communities
to be better prepared for future floods and to improve sharing of high-quality flood risk
information.>

The Committee also received evidence that some councils were concerned they did not
have sufficient capacity or resources to properly implement their parts of the Strategy
under the regional floodplain management strategies. The Municipal Association

of Victoria explained that while councils were involved in developing the regional
strategies, it had received feedback suggesting:

councils are not confident in their capacity to implement relevant parts of the strategies,
including mapping, planning scheme amendments and flood mitigation infrastructure.®

Similarly, Swan Hill Rural City Council noted that:

The 2016 Victorian Floodplain Management Strategy (VFMS) has not been adequately
resourced for success. Significant responsibility has been shifted to small rural Councils
who have neither the financial/human resources nor expertise to meet the strategy
recommendations and with the introduction of rate capping there is no capacity to raise
the necessary funding.”

5 Northern Victorian Emergency Management Cluster, Submission 515, p. 9.
6 Municipal Association of Victoria, Submission 681, p. 3.

7 Swan Hill Rural City Council, Submission 642, p.12.
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Many stakeholders who discussed the Strategy considered it to be a living document
despite all its actions being considered by the Government to be either completed

or incorporated into practice.® There were recommendations for the Strategy to be
continuously updated and adapted to incorporate new information, including data
from the 2022 flood event, to ensure that flood risk management strategies remain
effective and responsive to changing conditions and challenges.

In its submission, the Loddon Shire Council called for a full review of the Strategy

that includes ‘consultation with the community and local government’. The Council
specifically recommended that any review ‘carefully consider the resource capacity of
rural small councils’.?

The Salvation Army Australia also supported a review of the Strategy to ‘assess
whether it remains fit-for-purpose’ .10

In contrast, some other stakeholders believed that the Strategy did operate as
intended in October 2022 and continues to work. Chris Cumming, Chief Executive
Officer of Goulburn Broken Catchment Management Authority, told the Committee:

Our observations from the flood event are that the Victorian Floodplain Management
Strategy is working. While legacy areas were badly impacted by the 2022 flood, new
growth corridors operated as designed, including for a one-in-100 flood event, with
allowance for climate change built in since the early 2010s and additional freeboard
requirements for buildings.1

In the Committee’s view, the significance of the October 2022 flood event may warrant
a re-examination of the Victorian Floodplain Management Strategy. The Strategy
acknowledges that updates should occur if required. It is also due for replacement in
2026. It notes the 2016 Strategy was wrought from observations of earlier flood events.
The scale of the 2022 flood event and the damage it caused indicates that the Strategy
must be revisited to ensure that it is fit for purpose.

The Committee notes in Chapter 3 that development of the next iteration of the
Floodplain Management Strategy for Victoria should consider the findings and
recommendations contained in this Report.

RECOMMENDATION 25: As part of the development of the new Victorian Floodplain
Management Strategy, that the Victorian Government review the operation of the last
Strategy, in consultation with local councils, community representatives, expert advisory
groups and other relevant stakeholders.

See: Department of Environment, Land, Water and Planning, Implementation Snapshot: 2016-2022 Six Years of Delivery, 2022.
Loddon Shire Council, Submission 749, p. 9.
10 The Salvation Army Australia, Submission 619, p. 17.

11  Chris Cumming, Chief Executive Officer, Goulburn Broken Catchment Management Authority, public hearing, Melbourne,
25 October 2023, Transcript of evidence, p. 50.
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5.3 Levees

In Victoria, approximately 4,000 km of permanent levees have been identified.1?
Levees are an important part of Victoria’s approach to flood mitigation and one of the
key mitigation infrastructure options, when constructed and maintained appropriately.
Levees can be highly effective at containing flood waters and reducing risks to
properties by confining water flows to its channel and preventing spillover. They are
‘usually constructed close to a watercourse (river or creek)’.3

Over time, levee construction in Victoria has shifted from unregulated to regulated, as
shown in Figure 5.1 below.

Figure 5.1 Levee construction in Victoria

1880
1900
1920
1940
1960
1980
2000
2020

lUnreguIated Regulated

Unregulated private rural levee construction

Gvt. supported upgrades of
some major rural systems

Irrigation expansion

River and drainage improvement
works

Ad hoe urban levees

Urban water management schemes

Planning controls

Source: M Edwards and | Gauntlett, Getting levee management right in Victoria, paper presented at Floodplain Conference, 2014, p. 2.

In its levee management guidelines, the Victorian Government explained that the ‘full
confinement of floods by levees will not always be possible or desirable’, stating:

During extreme floods, water levels may overtop any levee and even the best-quality
levees could breach and fail. For example, a levee designed and built to exclude a
1-in-100-year flood may be overtopped by a larger flood. Levee systems provide
protection from the more frequent smaller floods.**

12 Department of Environment, Land, Water and Planning, Levee Management Guidelines, Victorian Government, 2015, p. 11
13  Ibid., pp. 6-7.
14  Ibid., p. 7
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The guidelines outline several ‘essential principles’ for levee systems (Box 5.1 below
describes the different types of levees):

levees reduce flood risk, but do not eliminate it
levees protect properties, not lives

levees are expensive structures which need to be appropriately managed — levees
cannot be relied upon for flood mitigation if they are not ‘diligently maintained’

levees protect assets which exist at the time, but their construction typically
encourages further development so plans should be regularly reviewed

levees should have ‘minimal impact’ on:

- the property and livelihood of others

- flood storage and conveyance capacity
- the environment

relevant plans should reference the location and management of levee systems.?®

Box 5.1 Types of levee systems

Levees are divided into two main categories:

1.

Public: levees funded by government (federal, state or local, or a combination).
They are constructed to protect assets important from a broader or strategic point
of view, such as urban areas, large areas of rural land or critical infrastructure
public assets.

a. Urban: public urban levees are managed by local councils or Melbourne Water.

b. Rural: constructed under various government programs, primarily in the first half
of 20th century. These levees are ‘generally built to a lesser standard and offer a
lower level of protection’.

Private: levees which are privately funded and constructed. Most of these systems
are in rural areas. Private landholders are responsible for maintaining their levees.

a. Urban: constructed by individual landowners to protect home or business.

b. Rural: constructed by individuals or groups to protect properties. Typically, most
have been constructed in the ‘absence of formal approval processes, without
proper design, using poor construction techniques and are consequently of low
quality’.

(Continued)

15

Ibid.
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Box 5.1 Continued

There are two main types of levee systems:

*  Permanent (see Figure 5.2 below): most commonly earthen embankments but can
take other forms —

- requires minimal operational activity to provide flood protection
- technically most reliable protection system.

*  Temporary (see Figure 5.3 below): a system which is removable so it is ‘wholly
installed shortly before or during a flood, and removed completely when
floodwaters have receded’.

- Temporary levees are ‘quickly constructed using temporary materials’, such as
sandbags.

- Demountable levees are a ‘moveable system that is either fully or partially
pre-installed and requires operation during a flood’.

Source: Department of Environment, Land, Water and Planning, Levee Management Guidelines, Victorian
Government, 2015, pp. 13-17.

Top-left: Earthen embankment; Top-right: Crib wall; Bottom-left: Concrete retaining wall; Bottom-right: House protection levee
(or ring levee).

Source: Department of Environment, Land, Water and Planning, Levee Management Guidelines, Victorian Government, 2015,
pp. 14-16.

Inquiry into the 2022 flood event in Victoria | Final Report 185



Chapter 5 Flood mitigation infrastructure

5.3.1

186

Figure 5.3 Example of a temporary levee

Source: Department of Environment, Land, Water and Planning, Levee Management Guidelines, Victorian Government, 2015, p. 17.

The Committee was informed there are many issues impacting the effectiveness of
levees as a flood mitigation tool. In particular, the Committee heard in submissions

and at hearings that the complex regulatory environment has meant many levees are
not being maintained to a suitable standard. As suggested by the levee guidelines, it

is important that levees are maintained to a good standard to ensure they provide the
highest quality of mitigation protection during a flood event.'® However, the Committee
notes the general ability of existing levees to mitigate flooding problems varies greatly
across Victoria and is determined by location and quality, with many levees only
providing low to moderate mitigation.

Owning and maintaining levees

Some levee banks are inappropriately located and some appear to have no person
or authority responsible for care and maintenance. The consequence is that
wrongly sited banks constrict flood flows and cause overtopping or breaches and
unmaintained banks lead to panic sand bagging and community stress and unrest
as d flood approaches.

Bill Baxter, Submission 81, p. 1.

The responsibility for levee maintenance and ownership is complex, involving various
stakeholders including private landowners, local councils and state authorities.
Stakeholders generally called for clearer guidelines on ownership and maintenance
responsibilities in relation to levees.

Several issues were raised about levee ownership arrangements in Victoria being
complex and ambiguous. Stakeholders suggested this has led to difficulties with
determining responsibility for maintenance. This is the case for both public and private
levees. Private levees are the responsibility of private owners on whose land they

are constructed. However, a privately owned levee can have an impact on multiple
properties. This raised questions about who should be responsible for maintenance
and repair.

16 Department of Environment, Land, Water and Planning, Levee Management Guidelines.
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In its submission, Swan Hill Rural City Council expanded on this issue, stating:

Rural levees are a subject complex enough to demand their own inquiry. The current
situation is untenable. Levees have been constructed for decades on public and private
land. Ownership and maintenance responsibility is opaque or not defined. When
breaches occur, it can leave thousands of hectares of productive land exposed even at
minor flood level. The coordination between agencies with interests in or responsibility
for rural levees needs improvement.’

Other stakeholders also expressed concern over the lack of clear responsibility lines,
noting the lack of a statewide or catchment-wide coordination of levee repairs. This
issue is complicated by levees that are in various states of disrepair or made from
mixed materials, which may call into question their potential effectiveness for flood
mitigation.

Cr Geoff Dobson, Board Member of the Murray Darling Association, told the Committee
that ambiguous levee responsibility processes contributed to flood impacts in
October 2022, because of levees left unmaintained:

Who takes responsibility? Nobody really wants to. It is there. From a council point of
view, we have had some community consultation out there, and of course council, the
catchment management authority and Goulburn-Murray Water have all taken the heat
about the levee banks. What has happened out at Undera is that the levee banks have
been there for so long that they have been worn down et cetera, and they breached.
What happened then is there were a number of farms out in the Undera area that were
inundated - houses and what have you. It is the angst that that caused. We as the council
have gone out there to try and placate and try and get answers. Can we do anything
about levee banks? No, it is not in our remit to do that sort of stuff. What is happening
is the local communities are doing it themselves. They are either illegally restoring levee
banks to a higher capacity or reviewing the banks that have been domaged.t®

Cr Dobson advocated for the Victorian Government to assume full responsibility for
maintaining and upgrading levee banks. It was further suggested that the Government
could explore acquiring land surrounding flood-prone areas. By controlling the levee
banks and leasing the land in rural areas on a no-liability basis (e.g., to farmers), this
approach could ensure more responsible maintenance of levees and provide better
flood resilience.2® These suggestions were also raised by several other stakeholders,
including the Victorian Farmers Federation.20

17  Swan Hill Rural City Council, Submission 642, p. 14.

18 Cr Geoff Dobson, Board Member, Murray Darling Association, public hearing, Mooroopna, 13 September 2023, Transcript of
evidence, pp. 33-34.

19 Ibid.

20  For example, see: Emma Germano, President, Victorian Farmers Federation, public hearing, Seymour, 14 September 2023,
Transcript of evidence; Stuart Locke, President, Go Seymour: Business and Tourism Group, public hearing, Seymour,
14 September 2023, Transcript of evidence; Graeme Dove, Committee Member, Go Seymour: Business and Tourism Group,
public hearing, Seymour, 14 September 2023, Transcript of evidence.
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In its submission, the Victorian Government explained the management arrangements
for unmanaged levees:

Policies in the VFMS state that any flood mitigation infrastructure outside Melbourne
Water’s region not currently under formal management will remain that way unless the
relevant LGA decides this should change. A Regional Floodplain Management Strategy
or local assessment can help determine that formal management arrangements are
required.

Where flood mitigation infrastructure is not being formally managed:

« the relevant municipal planning scheme must not assume the infrastructure will
provide flood protection

« the municipal flood emergency plan must have provisions in case there is a sudden
and complete failure of that infrastructure.?

At a public hearing, Michael Jensz, Executive Director of Statewide Infrastructure
and Rural Strategy at the Department of Energy, Environment and Climate Action,
expanded on the responsibilities of local councils:

as part of the Victorian Floodplain Management Strategy, it was determined the

most appropriate agencies to look after the long-term assets would be local councils,
because they already have town levees et cetera, going forward. There would be a
process of them, through flood studies, identifying risks to communities and then what
mitigation actions they would have to protect those areas, such as levees or flood
warning systems et cetera. In doing that, we have been providing obviously funding

for the flood studies to identify those risks. Through regional flood plain management
strategies, CMAs have helped coordinate with councils and SES et cetera to look at
issues around levees, in particular rural levees, as well as around whether or not councils
would be willing to take on the formal ownership and management of those levees.??

Local councils expressed concern about current levee management arrangements,
telling the Committee they did not have sufficient resources to properly maintain
levees. Several councils noted the significant funding and resources required to
maintain the structural integrity of levees so that they can properly mitigate flooding.

Cr Liom Wood, Mayor of Mildura Rural City Council, told the Committee that if local
councils are to continue being primarily responsible for levees then they will require ‘an
abundance of funding for that because they are such a huge infrastructure asset’.23

Several submissions from local councils noted that without adequate funding for
maintenance councils were ‘warned’ by insurers about ‘the liability of assuming this
authority’.24

21  Victorian Government, Submission 295, p. 66.

22 Michael Jensz, Executive Director, Statewide Infrastructure and Rural Strategy, Department of Energy, Environment and
Climate Action, public hearing, Melbourne, 25 October 2023, Transcript of evidence, p. 9.

23 Cr Liam Wood, Mayor, Mildura Rural City Council, public hearing, Melbourne, 11 October 2023, Transcript of evidence, p. 10.

24 See: Swan Hill Rural City Council, Submission 642; Loddon Shire Council, Submission 749. See also: Murray River Group of
Councils, Submission 747.
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Levees, even if perfectly maintained, might not always provide the optimal level of
protection during significant flood events. The effectiveness of levees can be limited by
their condition, design, and the scale of the flood event. Maintenance arrangements
are being challenged by the complex regulatory environment, with ownership and
maintenance responsibilities unclear. This can mean that levees fall into disrepair.

It is important that there are clear guidelines indicating responsibility for maintaining
levees. The Committee notes this is a key component of the Victorian Floodplain
Management Strategy. Clarity around roles and responsibilities for mitigation
infrastructure is discussed further in Section 5.8.1 below.

5.3.2 Beneficiary pays model

The Victorian Floodplain Management Strategy outlines a ‘beneficiary pays’ model for
maintaining levees, particularly in rural areas. On rural levees, the Strategy states:

Most of Victoria’s flood mitigation infrastructure is in rural areas, where it provides
private benefits by protecting agricultural production.?

In its submission, the Government explained the rationale for its beneficiary pays
approach to maintaining mitigation infrastructure:

In recognition of the high capital costs associated with designing and constructing flood
mitigation infrastructure, the VFMS sets out cost sharing arrangements. If new large-scale
flood mitigation infrastructure meets government investment criteria costs can be shared

equally between the Australian and Victorian Governments and relevant LGAs.

The ‘beneficiary pays’ principle is applied more fully to the maintenance and management
of new flood mitigation infrastructure. Formal arrangements, agreed to prior to
construction, ensure that this is funded by beneficiaries, through the relevant LGA.

New, large-scale rural flood mitigation infrastructure can only attract government
funding if it satisfies the investment criteria outlined in the VFMS.26

Chris Cumming, Chief Executive Officer of the Goulburn Broken Catchment
Management Authority, described the circumstances of the categorisation of levees
through a beneficiary pays model. He raised a number of issues that highlight the
complexity of current arrangements:

In terms of whether the process is working to maintain the levees, there is no process
to actually maintain the levees, so | guess that is not there. And | think the issue around
safety - look, to me, you see community and people have farmed or made decisions
around where they are and positioned themselves on the basis of those levees that are
there, so there is true and real pain, concern and worry about this, absolutely. In the
conversations with local government, at the time in 2016 when the first categorisation
of those levees occurred, part of that was identifying with DEECA whether there were

25 Department of Environment, Land, Water and Planning, Victorian Floodplain Management Strategy, 2016, p. 41.

26  Victorian Government, Submission 295, p. 63.

Inquiry into the 2022 flood event in Victoria | Final Report 189




Chapter 5 Flood mitigation infrastructure

190

any of these that were actually critical to the protection of human life and safety and
the continuation of social services that need to happen in flood events, and at that time
those rural levees were not identified as providing those services.?’

Some stakeholders expressed concerns about the beneficiary pays model for levee
maintenance, noting the difficulty in accurately determining a ‘beneficiary’. Levee
maintenance can be expensive, and it can place an undue financial burden on
individuals or groups to maintain levee infrastructure. This has led to some levees
falling into disrepair because responsible beneficiaries have not maintained upkeep.

Geoff Rollinson, Chief Executive Officer of Gannawarra Shire Council, provided an
example of how complicated it can be to deal with levee breaches because identifying
responsible beneficiaries is challenging:

the ‘beneficiary pays’ process is too hard to work out in our particular case in
Gannawarra because when there is a breach, the breach could be 10 kilometres away
from where your affected property is. So when you are saying that we need someone to
actually fund this and the beneficiary needs to be identified as to who pays, you cannot
identify them, because there could be multiple properties.?

Cr Geoff Dobson, a Board Member of the Murray Darling Association, expressed
concerns about the model, telling the Committee that:

When a levee bank breaks, the water goes everywhere. It does not discriminate; it goes
everywhere. So if we are going to consider levee banks as a state or a national asset,
which they should be for the protection of taxpayers, therefore they must be controlled
not by poor farmers out there having to find the funds because they cannot get insured,
getting them to do it all - so who then controls whether it is up to standard? What type of
soil is it? Is it the proper soil? All those sorts of issues. So it should be one authority. In my
opinion, it would not be a community responsibility - it has got to be better than that.?®

This was echoed by Emma Germano, President of the Victorian Farmers Federation,
who believed that the cost of infrastructure upkeep should be ‘managed by the state’:

When we are considering a levee to protect a town, we think about the cost of that
infrastructure being shared across multiple businesses or multiple home owners, but
when it comes to levees that are potentially protecting farmland, you have got a
small number of farmers who are being asked now to repair the levee. It is either state
infrastructure or it is not, and where it was the state that put them in place in the first
instance, they should be maintained by the state.3°

The Committee notes that the purpose of the beneficiary pays model is to recognise
that there are high capital costs associated with managing flood mitigation
infrastructure. In the case of levees, there are varying degrees of reliability in terms of

27  Chris Cumming, Transcript of evidence, p. 61.

28 Geoff Rollinson, Chief Executive Officer, Gannawarra Shire Council, public hearing, Echuca, 24 August 2023, Transcript of
evidence, pp. 20-21.

29 Cr Geoff Dobson, Transcript of evidence, p. 37.

30 Emma Germano, Transcript of evidence, pp. 64-65.
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their value as mitigation. The beneficiary pays model acknowledges that some parties
seek flood mitigation but are responsible for decisions about the levels of services to be
derived from levees.

The concerns raised by stakeholders about the current model of levy management
related to the difficulty of determining beneficiaries, in turn leading to complicated
or uneven financial arrangements. Further, the complicated policy environment
surrounding levee management has been difficult for communities to understand.
During the Inquiry, the Committee received feedback from community members who
could not understand why some levees are managed by the Victorian Government
and others by the council or private citizens. This caused a great deal of frustration
following the October 2022 floods and significant confusion about who was
responsible for managing levees and other mitigation infrastructure.

The Committee believes that there is benefit in revisiting levee funding and
management arrangements under the Floodplain Management Strategy to determine
if they remain fit for purpose.

RECOMMENDATION 26: That the Victorian Government’s review of the last Victorian
Floodplain Management Strategy (and development of the new Strategy) examine levee
funding and management arrangements to determine if they are still fit for purpose based
on new information and insights from the October 2022 flood event.

Urban levees

In Victoria, approximately 2% of levee systems across the state are in urban areas.3!
Like in rural areas, there are a mix of public and private levee systems in metropolitan
areas.

Public urban levee systems are managed by relevant local councils or Melbourne
Water. Most of these levees are government-funded, constructed to relevant standards,
and offer adequate flood mitigation protection.32 The Levee Management Guidelines
explain that:

Urban levees protect relatively small areas and are likely to have only a small impact
on floodplain storage and flow conveyance. The potential changes to water levels and
flows upstream and downstream may be minor.33

The Committee did not receive extensive evidence on urban levees or their
effectiveness in mitigating flooding in Maribyrnong in October 2022. The Committee
did receive evidence about the Flemington Racecourse flood wall, which despite being
a distinct type of flood mitigation infrastructure does operate similarly to levees.

31 MEdwards and | Gauntlett, Getting levee management right in Victoria, paper presented at Floodplain Conference, 2014, p. 1.
32 Department of Environment, Land, Water and Planning, Levee Management Guidelines, p. 11.
33 Ibid., p. 7
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The Committee notes that the Maribyrnong River Flood Review Panel’s report
suggested that levees could be a component of additional flood mitigation strategies
to protect the area in future flood events.3* However, levees were generally outside the
scope of the review.

Rural levees

Of the estimated 4,000 km of levee systems around Victoria, around 98% are rural
levees.35 Under the Victorian Floodplain Management Strategy, large-scale flood
mitigation infrastructure is no longer considered best practice for rural areas, and the
Government has indicated that it will not fund or maintain levees except in exceptional
circumstances. For example, a new rural levee system is considered best practice under
the Strategy if it ‘might be necessary for environmental watering or to reduce the

risk of avulsions’.3¢ The focus of the Strategy is on urban areas because of the more
demonstrable community benefits of levees, such as the need to protect residential
suburban areas. It is the responsibility of rural councils or private landowners to
manage, maintain and fund rural levees.

Figure 5.4 New flood mitigation infrastructure, regional floodplain
management strategy

@ Regional Floodplain Management Strategy

Identification
. N Investment criteria met Establish
ezl invesitmnen (detailed investigation) ves Water Management Scheme
|
No Implementation under
i Water Management Scheme

No further work
Source: Department of Environment, Land, Water and Planning, Victorian Floodplain Management Strategy, 2016, p. 71.

As a consequence of a policy shift away from the construction of new rural levee
systems, the Strategy establishes specific criteria to determine if the Government will
fund the construction of new rural levee systems. See Box 5.2 below for a summary of
criteria. Otherwise, the expectation is that councils and beneficiaries will manage new
and existing systems.3”

34  Tony Pagone et al., Maribyrnong River Flood Event Independent Review, Melbourne Water, 2023, p. 116.

35 MEdwards and | Gauntlett, Getting levee management right in Victoria, paper presented at Floodplain Conference, 2014, p. 1.
36 Department of Environment, Land, Water and Planning, Victorian Floodplain Management Strategy, p. 71.

37 Ibid.
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Box 5.2 Government investment criteria for flood mitigation infrastructure

The Victorian Floodplain Management Strategy explains ‘the criteria each level of
government will apply in deciding whether to invest in flood mitigation infrastructure
for public benefits’.

In deciding whether to invest in flood mitigation infrastructure designed to confer
community benefits, the Government is guided by the following principles:
* due process, ensuring communities are consulted

» due diligence, making sure decision-making processes set clear objectives, are
evidence-based, and examine all reasonable mitigation options

» cost effectiveness, making certain benefits are greater than total costs

* supporting analysis, including consideration of economic value to local economies

* community benefits, specifically the protection of

human life and safety

community safety

community welfare

existing dwellings

» accountability for ongoing management, ensuring accountability arrangements are
agreed, clearly documented, and allow for measurable outcomes.

In deciding whether to invest in flood mitigation infrastructure designed to confer
environmental benefits, the Government is guided by the following principles:

* If alevee is required solely to protect against managed floods, the Victorian or
Commonwealth Government bears all capital and ongoing maintenance costs.

* If a formally managed levee is used for a managed flood, the Victorian or
Commonwealth Government negotiate to pay an appropriate share of maintenance
costs.

* If an unmanaged levee on Crown land is required for a managed flood, the
environmental water manager can upgrade the levee through the catchment
management authority licensing framework.

* If an unmanaged levee on private land is required for a managed flood, the
environmental water manager obtains obtain permission from the landholder to
carry out maintenance.

* |f an existing unmanaged levee is being used for a managed flood, the
environmental water manager needs to be assured it is fit-for-purpose in terms of
risk management.

Source: Department of Environment, Land, Water and Planning, Victorian Floodplain Management
Strategy, 2016, pp. 67-69.
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RECOMMENDATION 27: That the Victorian Government fund floodplain managers to
develop maps modelling scenarios demonstrating the impact on landholders of specified
levee breeches.

Evidence to the Inquiry suggested that regional floodplain management strategies
have also adopted beneficiary pays principles for funding rural levees. As a result,
many levees are not managed by local councils but funded by private landowners or
are unmanaged entirely. An example of this approach can be seen in Goulburn Broken
Regional Floodplain Management Strategy 2018-2028, which states:

Section 17.2.1 of the [Strategy] sets out the investment criteria including, amongst other
things, how community and private benefits are considered. As such LGAs are unlikely
to play a role in the management of rural levees in the region. Whilst in can be argued
that there will always be some “community benefit” around “rural” levee management
(i.e. major access routes being maintained, large businesses remaining operational),

it is considered relatively small compared with the “private” benefits. Therefore, the
beneficiary principle for rural levees, such as the lower Goulburn and the Public Works
Levee would remain with the rural landowners.38

Further, where councils have responsibility over local levees the Committee heard
concerns that the current funding and management arrangements are untenable, with
local councils unable to resource them properly. This was largely due to the significant
financial burden of repairing levees. In October 2022, a number of levees around
Victoria experienced significant breaches and many councils have been unable to pay
for their repairs, leaving them ineffective against future flood events. Box 5.3 is an
example of a critical levee breach and the associated costs, provided by Gannawarra
Shire Council.

38  Goulburn Broken Catchment Management Authority, Goulburn Broken Regional Floodplain Management Strategy
2018-2028, 2018, p. 35.
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Box 5.3 Rural levee breaches in Gannawarra Shire

During the October 2022 floods, there was approximately 50-60 levee breaches in
Gannawarra Shire. The Council reported that of these breaches, 25 were deemed to be
strategic breaches.

In its submission the Council explained:

Without urgent repair of these 25 strategic breached rural levee banks by government,
re-flooding will occur, impacting vast areas of productive agricultural land, private and
public assets, infrastructure, and homes.

Levee breach in Gannawarra Shire

The Council also reported that the estimated cost of repairs is $500,000.

Source: Gannawarra Shire Council, Submission 637, p. 4.

Chris Cumming, Chief Executive Officer of Goulburn Broken Catchment Management
Authority, noted the rural levee system and breaches in the region in October 2022:

There is one managed rural levee scheme, Loch Garry, and around 500 kilometres of
unmanaged rural levees. Some 46 rural levee breaches were recorded. Rural levees
would be expected to fail or overtop with a flood of this magnitude. The failure of
levees impacts the time it takes water to move through the system. In terms of flood
intelligence, pre-flood mapping is carried out, including for a range of levee breach
scenarios. During the event live information, including verbal reports and aerial
observations on levee breaches, was collected to support the flood analyst role.3®

Cumming also explained that many landowners have ‘positioned themselves on the
basis of those levees that are there’. This has caused some concern but rural levees
‘were not’ identified as being critical to ‘protection of human life and the continuation
of social services’ following a flood event. These are important factors under the
Victorian Floodplain Management Strategy when determining whether government
will fund and manage levees, as discussed above.*?

39  Chris Cumming, Transcript of evidence, p. 50.

40  Chris Cumming, Transcript of evidence, p. 62.
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Geoff Rollinson, Gannawarra Shire Council

The Kerang township levee, which was indicated before about the island of Kerang,

is a 17-kilometre ring levee effectively that runs right around the Kerang township.

In the town of Quambatook we have got a levee bank that goes for about 2 k’s that
actually protects the township of Quambatook from flooding. They are the responsibility
of council, where there is a defined community benefit, and going forward we are
reviewing and looking to construct a levee bank with natural disaster resilience funding
or disaster-ready funding to protect the town of Koondrook. That too will become -
once it is constructed - council maintained, owned and operated and go on our books.
That will become our levee bank. But the broader rural community - as | said before,
there are about 4000 kilometres of levee banks in rural Victoria, approximately 2000
of which sit between Loddon and Gannawarra. There is no way that the community or
council could afford to take on ownership and responsibility and ongoing maintenance
for that extensive network.

Source: Geoff Rollinson, Chief Executive Officer, Gannawarra Shire Council, public hearing, Echuca,
24 August 2023, Transcript of evidence, p. 21.

FINDING 18: That of the 4,000 kilometres of levee banks in rural Victoria, approximately
half occur in the Loddon and Avoca catchments where, in the absence of sufficient levee
protection, flood waters will remain for extended periods impacting agricultural land.

Many rural levees are privately owned and managed. A complex regulatory
environment has resulted in a lack of awareness of private rural levees and there are
no clear processes for ensuring they are appropriately maintained. In its submission,
Loddon Shire Council contended that:

There is a lack of detailed understanding of where these levees legitimately exist and
where new levees have been constructed without proper planning approvals. This has
resulted in water volume and flows being changed, pushing water into new areas where
it has not previously been impacted. Unfortunately Council does not have the resources
or expertise to fully enforce the requirements of the Planning Scheme at the scale of
this problem. The cost burden and cost shift means many of these levees go un-policed.
Significant resources and coordination with State agencies would be required to rectify
the situation.*t

Rural local councils told the Committee that generally rural levees are poorly
constructed and there is a lack of proper provision for maintenance and reconstruction.
Gannawarra Shire Council explained that:

Once a levee breaches, damage is extensive and there is no way for the water to
re-enter the river system, other than via mechanical pumping. Our residents found
itdifficult to source pumps and, in some cases, the cost of fuel was significant.4?

41  Loddon Shire Council, Submission 749, p. 9.

42  Gannawarra Shire Council, Submission 637, p. 29.
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The Council further discussed rural levees, identifying deficiencies in the current
management system and made suggestions for improvement, including:

* that thereis ‘broader’ community confusion about ownership of rural levees
and there is a need for ‘clear identification’ of owners who are responsible for
maintenance

¢ more understanding is needed about recovering from flood mitigation damage,
including the broader economic impact and community impacts if levees are not
repaired properly

» that ‘inspections of rural levees should be carried out regularly by a legislated
authority’.43

The Council indicated that it ‘does not accept [that] ... the State Government takes no
responsibility for rural levees on Crown Land’.44

Undera Flood Group

We have made approaches to all levels of government and authority seeking the
restoration of the levee banks following the floods. To our astonishment and alarm,
we discovered that there was no intention by government to fund the restoration of
these banks as we had experienced in the past. Section 17 of the Victorian Floodplain
Management Strategy of 2016 refers to levee banks providing ‘private benefits by
protecting agricultural production’ and a further reference to the role in protecting
human life and safety, yet also declaring the flood mitigation infrastructure is no
longer considered best practice for rural communities ... As we were unable to acquire
funding to repair the breaches, the community have privately funded the works. So for
members of the community, who had just experienced the ravages of the flood - its
impact on family, on home, business, farm and ongoing financial loss, apart from the
physical and mental stress of emergency and disaster - then to self-fund significant
works to structures to provide them with some confidence to resume living and working
in their communities is a very big ask. It came at a cost of over $200,000 on top of the
individual losses experienced.

Judith Clements, Undera Flood Group, public hearing, Melbourne, 13 September 2023, Transcript of
evidence, p. 42.

Some local councils also noted that the Strategy does not consider the ‘remediation of
breaches to rural levee banks that have the greatest impact’.4>

43 lbid,, pp. 29-30.
44 1Ibid., p. 30.

45  See: Campaspe Shire Council, Submission 650; Gannawarra Shire Council, Submission 637.
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Greater Shepparton City Council advocated that the policy framework surrounding
rural levee management should be clarified:

Clarification of the legal and policy issues relating to rural levees is required to give
greater certainly to property owners and authorities engaged in water and property
management in rural areas.*6

Given the effectiveness of rural levees varies across Victoria based on a variety
factors, several stakeholders suggested that ring levees might be an alternative flood
mitigation approach in rural and regional Victoria.

Figure 5.5 Ring levee protecting farm house and private infrastructure
from flood water

Source: Department of Environment, Land, Water and Planning, Victorian Floodplain Management Strategy, 2016, p. 78.

The Victorian Floodplain Management Strategy notes that ring levees could be an
‘alternative way’ to reduce flooding risks for private assets in rural areas, stating it
allows landholders to:

protect individual buildings and curtilages (the enclosed area of land adjacent to a
building or dwelling). These are often small enough not to have significant third party or
environmental impacts. However, individual levee protection should not be a substitute
for setting floor levels above the 1% AEP flood level for new dwellings.4?

This was echoed by stakeholders to the Inquiry, who similarly contended that ring
levees could provide effective flood mitigation to rural properties. At a public hearing,
Brad Drust, Chief Executive Officer of the North Central Catchment Management
Authority, noted the effectiveness of a ring levee pilot program post-flooding in 2011:

| think our view on the ring levees is that they are very effective. We saw in the order of
80 per cent of the ring levees that were established through that program worked and
they protected houses and farming infrastructure in a rural landscape. In some ways
they are another line of defence and a more reliable line of defence beyond the rural
levees that we were talking about earlier, where the landholder has good control over

46  Greater Shepparton City Council, Submission 654, p. 11.

47  Department of Environment, Land, Water and Planning, Victorian Floodplain Management Strategy, p. 72.
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the ring levee. So yes, we have had a good experience with those types of levees and
would support future work in that area.*®

Similarly, Guy Tierney, Statutory Planning and Floodplain Manager at Goulburn Broken
Catchment Management Authority, argued that rural levees are not a ‘silver bullet’ and
ring levees ‘generally offer agricultural protection’:

we do get a benefit, getting rid of that nuisance flooding, if you like, from agricultural
production. So the idea of protecting the engine room or a home in some of the
properties ... does make sense to me, because that ring levee would have a much higher
level of protection for those critical assets for the farmer. What | am trying to highlight is
they are not a silver bullet, these rural levees. They are only going to give you a certain
amount of protection, which is nothing like the one in 50s or the one in 70s or what we
experienced.*®

It is clear under the Floodplain Management Strategy that rural levee schemes are
deprioritised with management shifted largely to councils and private landowners, but
that managing this infrastructure remains important.

The Committee acknowledges the emphasis in the Victorian Floodplain Management
Strategy on the ‘beneficiary pays’ principle, placing the onus of levee management
and funding of rural levees on rural councils and private landowners. The 2022 floods
highlighted challenges in the management and funding of levee infrastructure
according to this model. This is evident in the extensive breaches in rural levees during
the floods and the resources and effort that are required to rebuild these. The current
policy framework raises concerns regarding the sustainability of rural flood mitigation
efforts, the clarity of legal and policy guidelines concerning levee management, and
the overall effectiveness of rural levees in protecting communities and agricultural
lands from flood risks.

FINDING 19: The existing policy framework under the Victorian Floodplain Management
Strategy places a significant responsibility on rural councils and landowners to manage
their own levee systems. This has resulted in inadequately maintained levees, contributing
to extensive breaches in October 2022 and greater financial pressure on councils and
landowners for repairs.

RECOMMENDATION 28: That the Victorian Government review the Victorian Floodplain
Management Strategy to examine issues around rural levee management. This should
include the roles and responsibilities of local councils and private landowners and consider
the adequacy of taxpayer support for maintaining these systems.

48  Brad Drust, Chief Executive Officer, North Central Catchment Management Authority, public hearing, Melbourne,
25 October 2023, Transcript of evidence, p. 64.

49  Guy Tierney, Statutory Planning and Floodplain Manager, Goulburn Broken Catchment Management Authority, public
hearing, Melbourne, 25 October 2023, Transcript of evidence, p. 68.
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A submission from Gannawarra Shire Council further discussed ring levees:

Ring levees or other property resilience measures would be needed around homes in this
vicinity to protect them from future flooding...5

Rodney Harrison, a Rochester resident, during a public hearing further endorsed ring
levees:

Fortunately, 35 years ago, after our first flood that we experienced, we put a levee

bank just around our house - not around our property, just around our house. If you put
it around the property, you would stop the water flowing. The water has got to keep
going. We did that, and miracles of miracles plus lots of sandbags that we got from here
in Rochy and from Moama - we were able to get them; we just had to keep going - that
saved our mudbrick home. Right on the Campaspe River, our mudbrick home would
have been completely washed away if it was not for the old levee bank that we have
had there for 35 years.5?

RECOMMENDATION 29: That the Victorian Government fund the pilot of a ring levee
development program in Northern Victoria to protect house and curtilage in flood-prone
areas.

The example of the Echuca Levee

Following significant rainfall and flooding, on 17 October, Emergency Management
Victoria made the decision to construct a temporary levee in Echuca. The purpose of
the levee was to protect as much of the town as possible from flood damage. Within
48 hours, a 3 km temporary levee was constructed along the eastern side of the town
facing the Murray River.5?

Figure 5.6 below shows the location of Echuca’s temporary levee.

50 Gannawarra Shire Council, Submission 637.
51 Rodney Harrison, public hearing, Rochester, 23 August 2023, Transcript of evidence, p. 77.

52  Campaspe Shire Council, A statement from Campaspe Shire Council regarding the Echuca levee, Media release,
25 October 2022, <https://www.campaspe.vic.gov.au/Our-council/News-media/Latest-news/Statement-Echuca-Levee>
accessed 22 March 2024.
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Figure 5.6 Temporary levee in Echuca, October 2022 flood event

Source: Bianca Hall and Patrick Hatch, ‘Line in the sand: How a makeshift levee divided a country town’, Sydney Morning Herald,
2 November 2022, <https:/www.smh.com.au/interactive/2022/echuca-levee/index.html> accessed 29 March 2023.

The levee protected the majority of the town from flooding. However, approximately
190 properties on the other side of the levee were inundated.

The decision to construct a temporary levee has been highly divisive among
community members. Many Echuca residents on the river side of the levee—colloquially
described as the ‘wrong side’ of the levee in Inquiry evidence and the media—described
feelings of abandonment and neglect. There was a perception that the protection of
residences and people on the other side of levee was prioritised at the expense of their
own properties and wellbeing. This was compounded by a sense that those on the
‘wrong side’ did not receive proper support or adequate communication and were left
to manage the flooding alone.>®

The Committee heard alarming anecdotes from residents on the ‘wrong side’ of the
levee who said that they did not receive proper warning, resources or support in
relation to the inevitable inundation they were to experience. This Section includes
examples of the concerns raised with the Committee.

53 For example, see: Brett McMurdo, Submission 414.

Inquiry into the 2022 flood event in Victoria | Final Report 201


https://www.smh.com.au/interactive/2022/echuca-levee/index.html

Chapter 5 Flood mitigation infrastructure

In their submission, Shelley Mitchell, a resident of Echuca, explained:

We did not know this Levee bank was to be built until 11 am meeting @ Echuca East P.S.
public meeting. The prediction that we were in a 1in 1,000 year flood event with a peak
above 96 AHD shocked all and created chaos. NO sandbags were available. | spoke to
the Mayor and requested sand bags for residents behind the levee, reply, *sorry” .54

Brett Thomson

On Monday 17 October 2022 2:00am SES told us that the Echuca East levy would

be built the next day and then laughed when we told him that was where our house
was. We moved what we could from the restaurant into storage, packed up our house
which is in the flood zone side of the Echuca East levy and moved our family into the
restaurant where we stated for the next 2 weeks. Even though the whole of Echuca was
under an evacuation order for some reason the residents on ‘the wrong side of the levy’
where told they would be given no assistance and would have to fend for themselves.
That was just cruel and unlawful as there are emergency services that operate
specifically in this field.

Source: Brett Thomson, Submission 723, p. 1.

Another Echuca resident, Annie Gilbert, described the emotional toll of the levee saying
it ‘divided’ the town:

It was very difficult seeing a levy being built in Echuca that divided the east part of
Echuca in half. Why did some get to save their homes and others didn’t. It was very
upsetting to see what those on the wrong side of the levy were going through. We had
friends living in Barmah who were unable to leave and come into Echuca for 9 weeks.
The community spirit across our towns and our communities were incredible and
everyone who could pitch in and help did. The trauma of not only the flood event but
also the recovery and rebuild process is having long lasting effects on people.>®

Kim Hay described the impact of the levee on the flooding their property experienced,
also noting the inundation was worsened due to sandbagging along the Murray Valley
highway diverting water:

Our chance of avoiding inundation was non-existent, due to the mis-management of
the Campaspe shire and whomever else had an input about the temporary levee being
placed down Goulburn Road.

Then we found out they also had water from the creek directed towards our area, due
to sand bagging along from the Murray Valley highway down past the water treatment
plant to Goulburn Road and the temporary levee.

54  Shelley Mitchell, Submission 694, p. 1.
55  Annie Gilbert, Submission 850, p. 1.
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The diversion of the creek water only had 1 place to go, which was our way, due to the
Murray being so backed up, it created a bottle neck, inundating so many homes, some
that in 65 years had never had flood water further than their back boundary.>6

Jodi Ujimoto questioned the rationale for constructing the temporary levee, criticising
the lack of appropriate warning of its construction:

a. why residents on the wrong side of the temporary levee bank only given fifteen
minutes to evacuate when the stated flood warning time was at least between three
to five days?

b. since the temporary levee bank was erected in 48 hours, it would be useful to
understand the reasons why it couldn’t be built before the floodwater reached
Echuca due to the Goulburn flowing into the Murray>?

Campaspe Shire Council acknowledged the community discontent caused by
temporary levees:

Temporary levees placed in Campaspe created significant community angst and anger.
While they were effective in some capacity, and placed with the best of intentions, they
always have unintended consequences or are placed with the understanding that they
will save much property at the detriment to some.58

Many stakeholders were critical of the decision to construct the temporary levee in
Echuca, and the Committee was informed that local council was the focus of this
frustration. In its submission, the Federation of Community Legal Centres emphasised
the frustration of residents by noting that a class action was being considered:

The threat of litigation relating to the flood events of 2022 is already materialising.
One example from the 2022 floods is the Echuca residents left on the other side of a
three-metre makeshift flood levee who are reportedly considering legal action against
local authorities. Resident Erin McCann reported that the residents left on the ‘wrong’
side of the levee were assembling to “talk about class action”.>®

Residents queried the council’s decision to construct the levee in evidence to the
Committee.

However, the Committee was told that the decision to construct the levee was not
made by Campaspe Shire Council. Council representatives contended there is a lack of
clarity around the roles and responsibilities of various agencies during the emergency
response to a natural disaster. This led to confusion and uncertainty. At a public
hearing, the Mayor of Campaspe Shire Council Cr Rob Amos recommended better

56 Kim Hay, Submission 43, p. 1.
57 Jodi Ujimoto, Submission 725, p. 1.
58 Campaspe Shire Council, Submission 650, p. 9.

59 Federation of Community Legal Centres, Submission 674, p. 8.
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communication and planning to ensure roles and responsibilities are clearly defined
and articulated:

The decision to establish a temporary levee in Echuca - where it was located and the
size of that levee - was not made by the Campaspe shire. This is an example of clarity
in the community about who performs what role and who makes decisions during the
emergency response phase of a disaster. This became a divisive issue in the community
and put council in the firing line ... there is need for clear planning around temporary
levees and broad communication so that there is wider community acceptance

and understanding of temporary levees, when they would be required and who is
responsible for their placement and ultimate repatriation post the event.®

Campaspe Shire Council further stated:

Residents have little understanding of who is the control agency in an event and hold
Council responsible for the construction of temporary levees to help save properties.
Temporary levees then become incredibly contentious, as some residents want them
retained in perpetuity, even when they cross or damage critical infrastructure. Council
is at the behest of the [Incident Control Centre] as to when temporary levees go in and
where they are placed.5!

The Committee understands the important role temporary levees can play in flood
mitigation. However, it is concerned that the decision to construct a temporary

levee in Echuca was not communicated well to residents. Further, there were clear
opportunities to ensure residents on the side of the levee where there would inevitably
be inundation had additional support to mitigate the impact of the flood and
additional inundation created by the new structure.

The Committee believes that during emergency events communication channels should
be established, including by establishing and articulating lines of responsibility.

FINDING 20: While the temporary levee in Echuca did mitigate flooding for most of the
town, approximately 190 properties were significantly negatively affected. The lack of
proper warning, inadequate support, and insufficient resources for those facing inevitable
inundation contributed to a sense of abandonment among affected residents.

FINDING 21: The construction of the temporary levee in Echuca exhibited clear deficiencies
in communication and planning surrounding the levee’s construction. The decision-making
process was not transparent, and the roles and responsibilities of various agencies during
the emergency response were unclear, leading to confusion and uncertainty among
residents.

60 Cr Rob Amos, Mayor, Campaspe Shire Council, Echuca, 24 August 2023, Transcript of evidence, p. 2.
61 Campaspe Shire Council, Submission 650, p. 9.
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5.4 Flood walls

Flood walls are another component of Victoria’s flood mitigation infrastructure system,
designed to achieve a similar purpose to a levee, in an urban setting. While levees

are most often built out of natural materials, a flood wall is an engineered structure
designed to prevent the encroachment of flood waters in a protected area.

Figure 5.7 Flemington Racecource flood wall during the October 2022
floods

Source: Tom Cowie, Cara Waters and Marta Pascual Juanola, “It’s why we campaigned against it Flemington racetrack flood wall
sparks anger’, The Age, 15 October 2022, <https:/www.theage.com.au/national/victoria/maribyrnong-locals-fume-as-flood-wall-

stops-waters-reaching-racecourse-20221015-p5bg08.html> accessed 21 March 2024.

The Committee received evidence related to the Flemington Racecourse flood wall,
particularly its impact on the severity of flooding in residential areas in October 2022.

5.4.1 Flemington Racecourse flood wall
Chapter 4 examined the planning decision to construct a flood wall at Flemington

Racecourse, including canvassing community objections to the flood wall. This Section
discusses the impact of the flood wall on flooding in surrounding areas.
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Box 5.4 Flemington Racecourse flood wall

The Flemington Racecourse flood wall is located approximately 7 km northwest of the
Melbourne CBD and has a direct interface with the Maribyrnong River. The racecourse
area occupies 32 acres.

Construction of the flood wall commenced in 2007, abutting the southern boundary of
the racecourse adjacent to the river. The wall is approximately 900 m in length.

Source: Tony Pagone et al., Maribyrnong River Flood Event Independent Review, Melbourne Water, 2023, pp.
94-95.

Figure 5.8 Flemington Racecourse flood wall
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Source: Tony Pagone et al., Maribyrnong River Flood Event Independent Review, Melbourne Water, 2023, pp. 94-95.

The flood wall is just one of several developments which have altered the hydrology of
the Maribyrnong River (see Figure 5.9 below).
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Figure 5.9 Approximate extent of Maribyrnong River flooding adjacent to
the Flemington Racecourse in October 2022
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. edge of Flemington
y ‘;a- Racecourse

Source: Nino Bucci, ‘Did the wall that saved the Melbourne Cup racetrack contribute to the flooding of 245 homes? 'The Guardian,
22 October 2022, <https:/www.theguardian.com/australia-news/2022/oct/21/did-the-wall-that-saved-the-melbourne-cup-
racetrack-contribute-to-the-flooding-of-245-homes> accessed 5 April 2023.

In the 20 years since the flood wall was approved, new housing estates (such as the
Rivervue Retirement Village), urban densification, and major infrastructure such

as Metro Tunnel in Kensington have been developed in surrounding suburbs (see
Figure 5.10). Many of these developments have involved flood mitigation works to
reduce the risk of inundation which have had implications for the movement of water
downstream during a flood event. For example, the construction of the Flemington
Racecourse flood wall was accompanied by the removal of an abutment under the
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Footscray Road bridge and of a road embankment to ease the passage of floodwater
down river away from suburbs. Likewise, the Metro Tunnel is protected by a 350 m
long, 3 m high floodwall which aims to redirect flood water into a basin designed to
hold it.52

Figure 5.10 Maribyrnong River surrounds circa Feb 2001 versus
October 2022

5 0ct2022

Source: Sophie Aubrey and Clay Lucas, ‘Metro Tunnel among projects that may have exacerbated flood’, The Age,
27 February 2023, <https:/www.theage.com.au/national/victoria/metro-tunnel-among-projects-that-may-have-exacerbated-
flood-20230222-p5cmig.html> accessed 15 March 2023.

Much of this development has been controversial and some planning approvals have
been contested. For example, the Rivervue Retirement Village development was
originally rejected by the City of Moonee Valley, but the decision was overturned at the
Victorian Civil and Administrative Tribunal in 2006.53

The Committee received evidence that suggested the flood wall contributed to the
severity of flooding in surrounding suburbs. This was largely from residents in the
Maribyrnong area.

The initial August 2023 report from the Maribyrnong River Flood Review panel noted
that with the information at hand it was not possible to unequivocally determine
whether the flood wall caused flooding in surrounding residential areas. It noted that
the modelling available at the time was ‘out of date’ and ‘not suitable for assessing the
impact of specific infrastructure’, including the flood wall and compensatory measures.
The panel acknowledged that new modelling was being undertaken which could allow
them to assess the impact more effectively:

The degree to which the Floodwall contributed to the duration and extent of the Flood
Event cannot be assessed directly, as there is no modelling of the Event that includes the
Floodwall. The current HEC-RAS model is out of date, and while suitable for determining

62 Sophie Aubrey and Clay Lucas, ‘Metro Tunnel among projects that may have exacerbated flood’, The Age, 27 February 2023,
<https:/www.theage.com.au/national/victoria/metro-tunnel-among-projects-that-may-have-exacerbated-flood-20230222-
p5cmig.html> accessed 15 March 2023; ‘Going’s wet as racing hits 2km stone wall’, The Age, 31 October 2004,
<https:/www.theage.com.au/national/goings-wet-as-racing-hits-2km-stone-wall-20041031-gdywft.html> accessed
6 March 2023.

63  Sophie Aubrey and Clay Lucas, ‘Maribyrnong inquiry chair backed flood rules removal - then the waters hit’, The Age,
7 February 2023, <https:/www.theage.com.au/politics/victoria/maribyrnong-inquiry-chair-backed-flood-rules-removal-
then-the-waters-hit-20230205-p5ci2m.html> accessed 15 March 2023.
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design flood levels, it is not suitable for assessing the impact of specific infrastructure,
such as the Floodwall and its downstream compensatory measures, on flood duration
and extent. Melbourne Water have indicated that a modern hydraulic model that is
capable of performing such an assessment is being developed, but this will not be
available until April 2024.54

Following the release of modelling by Melbourne Water in April 2024, the Review Panel
subsequently released a second addendum to its report in April 2024. This addendum
examined the new modelling from Melbourne Water to determine the impact of the
flood wall in 2022. This is discussed further in Chapter 4 and below.

The importance of up-to-date modelling in allowing panel experts to properly
determine the role the flood wall had in October 2022 was acknowledged by
Melbourne Water. At a public hearing, Nerina Di Lorenzo, Managing Director of
Melbourne Water, told the Committee:

Regarding the Flemington flood wall, the review established some key facts. It
established that the mitigating works that were put in place to offset its impacts
appeared to have functioned, and when we overlay the actual flood extent against the
flood model, it shows that the extent of flood before and after the wall were very close
- appeared to be very close. We also recognise what a significant issue this historical
decision is for communities. We will re-run the impact of the wall after April 2024,

and we will reconvene the panel to reconsider that one issue, and that will be publicly
available, in recognition of how significant this historical decision has been.8>

The modelling released in April 2024 is discussed further below.

The independent review did note that a ‘high-level visual comparison’ of the actual
extent of the flood wall and the modelled extent showed that the ‘two extents look
very similar’. The report suggested that, ‘Based on this high-level visual comparison,
the impact of the Floodwall on the extent of the flooding would not appear to be
significant’ (see Figure 5.11 below).%6

64  Tony Pagone et al., Maribyrnong River Flood Event Independent Review, pp. 94-95.

65 Nerina Di Lorenzo, Managing Director, Melbourne Water, public hearing, Melbourne, 11 October 2023, Transcript of evidence,
p. 84.

66 Tony Pagone et al., Maribyrnong River Flood Event Independent Review, p.102.
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Figure 5.11 Comparison of the estimated extent of the flood event, which
included the flood wall (left panel) and the extent of the modelled extent
of the flood event, which did not include the flood wall (right panel)
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Source: Tony Pagone et al., Maribyrnong River Flood Event Independent Review, Melbourne Water, 2023, p. 103.

However, at a public hearing Tony Pagone, Chair of Maribyrnong River Flood Review,
provided context to this high-level visual comparison:

It is just a matter of, you look at it and you see the width of the river and you see how high
the thing has gone up the flood wall and you look across to the other side of the river
and you think, ‘Well, if it’s gone up that much, the impact overall is unlikely to have been
a major factor.” But that is guesswork in the most extreme. | have got no idea, and until
the Jacobs report modelling comes out we will have no idea whether it is a bit or a lot.%”

In response to the independent review, Melbourne Water stated:

Melbourne Water’s investigation to date has established some important facts; that the
modelling assumptions on which decisions were based were accurate for this location
and that the mitigating works designed to offset the Flemington Wall impacts were
implemented as designed.®®

Melbourne Water further noted its commitment to finalising hydraulic modelling to
confirm the overall impact of the flood wall. This modelling and its implications are
discussed further below.

67 Tony Pagone, Chair, Maribyrnong River Flood Review, public hearing, Melbourne, 6 December 2023, Transcript of evidence,
p. 26.
68 Melbourne Water, Response to the Maribyrnong River Flood Review report, response received 6 October 2023, p. 5.
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The Inquiry’s evidence was received prior to the release of modelling data by
Melbourne Water, and prior to the Independent Review Panel’s assessment of the
modelling. Nevertheless, the experiences of Maribyrnong residents and the information
they provided are considered alongside the technical assessments by Melbourne Water
and the Independent Review Panel.

Many residents who live near the Maribyrnong River believed that the racecourse’s
flood wall had a moderate to significant impact on flooding in the area. Evan Counsel,
General Manager of Strategy, Planning and Climate Change at the City of Melbourne,
said of the views of residents:

| think we have definitely had some strong views from some residents, a proportion of
our community. They definitely feel like the flood wall pushed floodwaters into other
areas to protect the racecourse to the detriment of some other local areas, where our
local level parks were then used and inundated by floodwaters to the extent where it
then extended into those local residential areas and roads.®®

The Flemington Racecourse remained dry during the flood. We have no data to draw
upon, but common-sense tells us removal of this flood plain displaced water that
backed up water from upstream.

Essendon Canoe Club, Submission 581, p. 3.

Other stakeholders held similar views, many of them Maribyrnong residents directly
affected by the floods. Box 5.5 below provides an excerpt of some of the evidence
received which demonstrates the serious concerns held that the flood wall worsened
the flooding in Maribyrnong. These represent a snapshot of the evidence received.

Box 5.5 Stakeholders’ views on the impact of the Flemington
Racecourse flood wall on the October 2022 flood in Maribyrnong

The construction of a levee wall surrounding the Flemington Racecourse had the
inevitable consequence of increasing flooding in other areas.

The preservation of open areas to absorb flood volumes is a recognized strategy for
flood protection, and is the reason why Flemington Racecourse is a racecourse and
not a housing development. By approving the obstruction of the flood plain, Melbourne
Water worsened the flood, rather than meeting its legal obligations to minimize it.

Alison Joseph, Submission 15, p. 1.

(Continued)

69 Evan Counsel, General Manager, Strategy, Planning and Climate Chance, City of Melbourne, public hearing, Melbourne,
11 October 2023, Transcript of evidence, p. 37.
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Box 5.5 Continued

In the past when the Maribyrnong swelled. The water would seep into a natural

flood plain, Flemington Racecourse. Due to the wall, the water had no where to go

so it swelled at a different location impacting the Maribyrnong community. Perhaps,
Navigator street would still have flooded to a small extent. Perhaps the water would
have caused only surface level damage. Perhaps the $$60,000 damage to my ground
floor unit could have been prevented. The loss of the hot water systems to my owner
occupier unit could have been prevented.

Mary De Bono, Submission 65, p. 2.

In the October flood, we see a significant and rapid increase in the river height at Keilor
which peaked at 8.63m at 8:00am. As the water moved downstream, the Maribyrnong
also saw a rapid increase in river height which peaked at 12:00pm. In our view, the
Flemington wall was an impediment to the volume of water moving downstream and
this caused more severe flooding than would have been the case pre-wall.

Essendon Canoe Club, Submission 581, p. 2.

As for the Flemington Racecourse flood wall, how could it not have had a significant
impact on the flooding in Kensington? That amount of area could have held quite a
lot of water and mitigated at least some of the impact on Kensington residents and
businesses.

Name Withheld, Submission 238, p. 2.

| started to feel envious of Flemington Racecourse who managed to get a flood wall
built to protect the grass that took a quarter of the 1974 floodwater, and the photo of a
dry Flemington Racecourse was very painful to see. Especially as | picked up all of mine
and my children’s belongings which were ruined.

Name Withheld, Submission 516, p. 3.

As noted in Chapter 4, at the time of the flood wall planning stage there was
significant opposition to its construction. Much of the concern was centred on the
potential impact of the wall to increase flooding upstream during an event. This was
discussed by Maribyrnong City Council who stated:

With Moonee Valley City Council, we cited concern relating to the provision of levee
banks at Flemington Racecourse as a flood mitigation measure and the potential

to negatively impact our community upstream during floods, particularly the
Maribyrnong Township. Together we jointly commissioned experts and legal advisors
to review the modelling work undertaken for the Victorian Racing (VRC) site and the
conditions included in the Notice of Decision. We highlighted that there were significant
shortcomings in the modelling, which may result in increased flooding to residential
properties. The expert evidence advised that Melbourne Water’s proposed conditions
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and mitigating works need to go much further to ensure the flooding situation in the
Maribyrnong River valley is not made worse for residents within the flood plain.”®

Other stakeholders were also opposed to the construction of the flood wall. Essendon
Canoe Club told the Committee that:

The club was opposed to the building of the flood wall as it significantly reduced the
flood plain of the river. There did not appear to be significant offsets that compensated
for the loss of the flood plain, and in our view, there was the potential for the river to
back up and make flooding upstream worse than would otherwise be the case. We
made this observation based on the short duration of Maribyrnong River floods which
historically see the river rising and subsiding quickly.”*

Stakeholders’ views of the planning decision for the Flemington Racecourse flood wall
are discussed further in Chapter 4.

The Committee was informed that it was likely that the flood wall had limited impact
on the severity of the flooding in surrounding areas. Chair of the Maribyrnong River
Flood Review, Tony Pagone, told the Committee ‘it is probable that the Flemington wall
had relatively little impact itself - probable. At least | am prepared to assume that’.”2

However, Mr Pagone further stated that it was ‘really odd’ that the Victoria Racing Club
or other entity did not have anything in place to properly evaluate the wall’s capacity
for flood mitigation.”® At a public hearing, he told the Committee:

| thought it was really odd there was no system in place within the VRC, or anywhere
else for that matter, to evaluate whether the Flemington wall had the impact that it
was supposed to have beyond the racecourse. So they are happy enough to say the
racecourse was saved - tick - but mitigation work was being done in order to mitigate
the impact. | do not wish to say that it was not effective, because the impression was
that it was effective and did not produce much damage itself. But that there was
nothing in place within the VRC or elsewhere in government to ensure that what was
done to mitigate actually mitigated struck me as a potential deficiency that one should,
from the point of view of legislatures and government, want to look at.”*

FINDING 22: A range of stakeholders along the middle and lower Maribyrnong catchment
believe that the Flemington Racecourse flood wall exacerbated flooding in surrounding
areas.

70  Maribyrnong City Council, Submission 530, p. 8.

71 Essendon Canoe Club, Submission 581, p. 2.

72 Tony Pagone, 6 December 2023, Transcript of evidence, p. 24.
73 lbid.

74 Ibid.
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New flood modelling (impact of the Flemington Racecourse flood
wall) — April 2024 release

[11t is 240 residential homes which were subject to 80 centimetres prior to flood
wall, and we found that the flood wall contributed an average of 1.7 centimetres to
80 centimetres of pre-existing flood depth... it is a 2 per cent difference.

Nerina Di Lorenzo, Managing Director, Melbourne Water, public hearing, Melbourne, 10 May 2024,
Transcript of evidence, p. 9.

On 19 April 2024, the independent Melbourne Water Review Panel published an
addendum to its final report. This addendum considered the implication of newly
developed hydraulic modelling commissioned by Melbourne Water to evaluate the
impact of the Flemington Racecourse flood wall on the flood extent in 2022. Chapter 4
discusses the new modelling which was released and consequential changes to flood
maps for the Maribyrnong catchment. For context, Box 5.6 provides a summary of the
modelling approach.

Box 5.6 Melbourne Water’s new hydraulic modelling (Maribyrnong)
Melbourne Water utilised an array of datasets to conduct flood modelling for the
Maribyrnong River catchment:

* Rainfall: Obtained daily from the Bureau of Meteorology to monitor varying rainfall
patterns across catchments.

» Streamflow: Data on water velocity and volume gathered from the Bureau’s Water
Data Online and the Victorian Water Measure Information System.

* Topography and LiDAR: Employed aerial laser scanning and 3D technologies
to map the topography and ground heights using Light Detection and Ranging
surveys.

* Bathymetry and mobile laser scanning: Collected three-dimensional riverbed data
and bridges along the river.

* Flood mark and observed flood extent surveys: Utilised markers from the
October 2022 flood to gauge water heights and extents, supported by debris lines
and photographs.

Modelling approach:

* Hydrology Model: Calculates how rainfall translates into runoff within the
catchment, providing crucial input for the hydraulic model.

* Hydraulic Model: Predicts flood depth, extent, and flow characteristics using terrain
and runoff data.

(Continued)
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Box 5.6 Continued

Climate projections:

* For the 2100 scenario only, the model incorporated increased rainfall intensity
(18.4%) under a high emissions scenario and a sea level rise of approximately
0.8 metres.

Design event modelling:

* Employed a dual-model strategy to define flood boundaries and depths based
on their likelihood of occurrence annually, examining both current conditions and
future climate impacts for various annual exceedance probability scenarios (1%, 2%,
5%, 10%, and 20%).

Source: Jacobs, 2024 Maribyrnong River Flood Modelling Project Summary Report, prepared for Melbourne
Water, 24 April 2024.

The addendum made determinations on two key issues:

* the impact of the Flemington Racecourse flood wall on the Maribyrnong River
flooding in October 2022

» the efficacy of compensatory measures in offsetting any impacts of the flood wall
on surrounding areas.

Based on the new hydraulic modelling, the review found that while the flood wall
protected the racecourse, it marginally increased the flood extent by about 1% and
2% in depth in nearby areas. However, the duration of flooding remained largely
unchanged except at the very edges of the flood extent.”>

Figure 5.12 below, from the independent panel’s addendum, shows the impact of

the flood wall and associated compensatory works on the 2022 flood extent. In the
Figure, areas in orange indicate ‘additional flood extent’ compared to pink areas which
indicate areas which are ‘no longer flooded’.7¢

75 Jacobs, VRC Wall & Mitigation Report, prepared for Melbourne Water, 14 March 2024, p. 15.

76  Tony Pagone et al., Maribyrnong River Flood Event Independent Review: Flemington Racecourse Floodwall Second
Addendum, Melbourne Water, 19 April 2024, p. 17.
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Figure 5.12 Modelled changes in the extent of the October 2022 flood
event due to construction of the Flemington Racecourse Flood Wall and
associated compensatory works
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Source: Tony Pagone et al., Maribyrnong River Flood Event Independent Review: Flemington Racecourse Floodwall Second
Addendum, 19 April 2024, p.17.

Figure 5.13 below shows the difference in flood depth during the 2022 flood event.
The Figure indicates that flood depth increases in areas closest to the flood wall and
continuously decreases as the Maribyrnong River moves away from the racecourse area.
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Figure 5.13 Modelled changes in flood depth along the Maribyrnong
River during the October 2022 flood event as a result of the construction
of the Flemington Racecourse flood wall and associated compensatory
works
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At a public hearing, Nerina Di Lorenzo, Managing Director of Melbourne Water,
explained the key findings for the flood wall stemming from the updated modelling in
relation to the role of the wall in leading to an increase in flood depth:

[T]he Flemington flood wall contributed to an increase in flood area of 1 per cent and
an increase in depth of approximately 2 per cent, and that there are 240 properties
which had a pre-existing flood depth of 80 centimetres on average, which is increased
by 1.7 centimetres on average as a result of the wall. They are average numbers, but the
depth increase in residential areas is between 0.8 centimetres and 3 centimetres; that is
the range.””

When the Flemington Racecourse flood wall was constructed, compensatory measures
such as hydraulic improvements to Footscray Road Bridge and the Northern Railway
Culverts were implemented to mitigate the flood wall’s impact on flood behaviour.

The review found these measures to be ‘largely ineffective’.’® The review highlighted
the need for Melbourne Water to revisit and enhance the flood mitigation strategies
associated with infrastructure like the Flemington Racecourse flood wall.

The mitigation measures were intended to neutralise the impact of the flood wall by
facilitating better water flow and reducing flood levels. However, the actual mitigation
achieved was minimal, reducing flood levels by only a few millimetres, far less than the
reductions projected in initial models.”

Consequently, the independent panel determined in relation to the compensatory
works that:

based on the modelling results of Jacobs, the Floodwall compensatory works did not
“neutralise” or “overcompensate” for the impacts of the Floodwall as had been stated
by GHD in 2003.8°

Representatives from Melbourne Water discussed the findings of the independent
review in relation to the performance of compensatory measures around the flood wall
at a public hearing in Melbourne:

[TThe mitigation works put in place to offset the wall’s impact did not perform as well as
expected at the time of its design and approval in 2004. Prior to the new model, Pagone
noted that the wall did not appear to make a significant increase to flood risk based on
the area maps but held off on a finding at the time subject to the new model. This new
model now gives us more granular understanding of that impact, and it now provides us
with data to quantify that. As noted previously, we will now be considering mitigation
options as part of our work across the Maribyrnong catchment, and we would consider
whether the offsetting works could be strengthened also as part of that work.8?

77  Nerina Di Lorenzo, Managing Director, Melbourne Water, public hearing, Melbourne, 10 May 2024, Transcript of evidence, p. 3.

78 Tony Pagone et al., Maribyrnong River Flood Event Independent Review: Flemington Racecourse Floodwall Second
Addendum, p. 21.

79 Ibid.
80 Ibid, p.22.
81 Nerina Di Lorenzo, 10 May 2024, Transcript of evidence, p. 3.
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On the review of mitigation options for the Maribyrnong catchment, Craig Dixon,
Executive General Manager of Service and Asset Lifecycle at Melbourne Water, further
explained:

we have started a process now to do an extensive review, a restudy, of mitigation
options for the Maribyrnong catchment. We are sending that out to the specialist
market, and that will be beyond just local as well, to seek the most contemporary
expertise we can. That will be a significant piece of work. But the most important

thing to note is it will now be based on a model projecting a 2100 risk, which we have
never had before. We have not had that forward projection-type modelling, so we can
consider what options are available that not only provide that mitigation today but will
have the resilience against climate change in the future.8

When asked about lessons relating to the ineffective mitigation works around the
flood wall, Mark Babister, Panel Member and Managing Director of WMA Water, told
the Committee that he believed more caution about what the measures could achieve
should have been exercised at the time of construction of the flood wall:

| think with mitigation works it always pays to be cautious, and that is probably what
was not applied at the time. The technology at the time made it hard for them to be
definitive, but nobody erred on the side of caution, which was probably the biggest
mistake.

The CHAIR: So looking forward, thinking about the future works, future mitigation,
obviously the implications of this study are going to lead to a whole lot more work in
terms of mitigation measures. There are clearly limits to the extent to which mitigation
measures can ameliorate risk. Is that -

Mark BABISTER: Yes. It will lead to some measures, but the reality is with flooding it

is really hard and generally very expensive to mitigate flooding and it is really easy to
avoid flooding by putting things in the right place. So you have got to get the decision
right at the start, and it is very hard to fix it afterwards, particularly on a river. On a little,
tiny urban drain it might be possible, but on a river it is nearly impossible.

The CHAIR: A big river like the Maribyrnong.

Mark BABISTER: Yes.8

As noted in Chapter 4, the October 2022 flood event in Maribyrnong was classified as a
2% Annual Exceedance Probability (AEP) flood event (refer to Chapter 4 for a detailed
explanation of AEP). As noted already, the modelling conducted demonstrates that
the flood wall did influence the extent and depth of the 2022 flood event. However, it is
important to highlight that the initial proposal for the flood wall was primarily based
on its ability to manage a 1% AEP flood event.8

82 Craig Dixon, Executive General Manager, Service and Asset Lifecycle, Melbourne Water, public hearing, Melbourne,
10 May 2024, Transcript of evidence, pp. 9-10.

83  Mark Babister, Panel Member, Maribyrnong River Flood Review, public hearing, Melbourne, 10 May 2024, Transcript of
evidence, p. 24.

84  Victoria Racing Club, Flemington Racecourse Flood Protection: Investigation of Maribyrnong River Flood Protection, prepared
by GHD, 2003, p. 8. See: Victoria Racing Club, Submission 689, Attachment 6.
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The 2003 report prepared by GHD proposing the flood wall discussed that additional
compensatory measures were an opportunity to ‘mitigate against the effects of the
proposed floodwall’.85 On the compensatory measures proposed, the report noted that:

[proposed] mitigation works have been aimed at improving the capacity of the
Maribyrnong River to cater for increased flows. The mitigation works will provide some
benefit for a range of events however their performance for floods greater or smaller
than the 100 year ARI event has not been assessed.8¢

The Committee understands this to mean that the proposed compensatory works were
modelled under the 1% AEP scenario.

In its second addendum, the Maribyrnong River Flood Review panel explained:

The executive summary of the 2003 GHD report Flemington Racecourse Flood
Protection: Investigation of Maribyrnong River Flood Protection May 2003 for VRC
stated “... the mitigation works proposed in the report involve providing additional
conveyance and thereby ‘neutralising’ the afflux” and “If additional mitigation works at
the Railway culverts were implemented the effect would be to over-compensate for the
Flemington floodwall, i.e. to lower 100-year ARI flood levels between Footscray Road
and Maribyrnong Village.” Consequently, construction of the Floodwall and associated
compensatory works should not have resulted in any increase in flooding.8”

Hon Tony Pagone, Chair of the Maribyrnong River Flood Review panel, discussed this
issue in response to a question from the Deputy Chair:

David ETTERSHANK: Can | ask: in terms of the technical elements of this, the original
benchmark that was set for the VRC was the 1 per cent flood. The results that have been
provided, in terms of if the flood wall contributed to inundation, were premised on 2022,
which was a 2 per cent flood. So does it cause you any concern that in fact we do not
have the answer to the original proposition, which is that that flood wall should equate
to a1 per cent flood?

Tony PAGONE: Speaking as (effectively) a layman with only the benefit of what |
have done, it does concern me, but | am not speaking as an expert there. It concerns
me because you wonder what would happen if you had a 1 per cent event. What does
concern me, again, as a layman - and | should not really probably say any of this - is
that there seems to have been nothing in place to evaluate the impact.88

Mark Babister further expanded albeit from a different perspective:

We use this 1 per cent standard for everything - for houses, for businesses and
for racecourses. It would be much more sensible if we actually had things like the
racecourses at a lower level, so they were inundated, and when the houses were

85
86
87

88

Ibid.
Ibid.

Tony Pagone et al., Maribyrnong River Flood Event Independent Review: Flemington Racecourse Floodwall Second
Addendum, p. 10.

Tony Pagone, Chair, Maribyrnong River Flood Review, public hearing, Melbourne, 10 May 2024, Transcript of evidence, p. 25.
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inundated, any impact on people’s houses built at the correct level they were told to was
minimal. And | would say the same for major bridges and motorways and other things
as well. If people have built their houses at the appropriate level in accordance with
government guidance, we should try and make sure other uses do not impact them.8

The Committee notes that the updated modelling shows the Flemington Racecourse
flood wall would be inundated under the new 2024 and 2100 1% AEP scenarios. Refer
to Chapter 4 and below for more information.

2024 and 2100 modelling and the impacts of the flood wall and
mitigation

As noted, as well as new maps, Melbourne Water has a further report using the
updated modelling to analyse the impact of the Flemington Racecourse flood wall on
the 1% AEP 2024 event.

Key takeaways from the VRC Wall & Mitigation Report for the 1% AEP 2024 Event are
that:

* the flood wall was effective in preventing inundation of the racecourse in 2022

* ina 2100 1% AEP flood event, however, the flood wall is significantly overtopped,
and flood levels are only minimally affected

* ina20241% AEP flood event
- the Flemington Racecourse experiences minor inundation
- the flood wall results in a minor increase (<1%) in flood extent
- the flood wall and associated mitigation measures result in

o an average increase of 38 mm in flood depths in residential areas of the
Maribyrnong Township

o an average increase of 12 mm in flood depths in industrial areas in parts of
Kensington

o a benefit of approximately 52 mm in residential areas within Kensington
Banks

- the flood wall increases the duration of the flood peak by up to 4.5 hours.

The impact of the flood wall

The Flemington Racecourse flood wall contributed to an increase in the flood depth
and flood extent during the 2022 flood event for some communities, especially
residents in the Maribyrnong Township, and will continue to do so into the future.
The level of that impact is summarised in Figure 5.14 below.

89 Mark Babister, Transcript of evidence, p. 25.
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In the Committee’s view, the panel’s findings in the April 2024 addendum report
suggest that the compensatory measures as currently designed and implemented
do not sufficiently offset the impacts of the flood wall. It is recommended that future
flood mitigation efforts include updated and more rigorous hydraulic modelling
before implementation to ensure compensatory measures are effective. Furthermore,
these strategies should undergo independent peer review to validate their expected
performance. The ongoing development and refinement of hydraulic models, as seen
with the 2024 Maribyrnong River Flood Model, are crucial for accurately predicting
and managing flood risks. Continued investment in these technologies will be vital for
improving flood resilience in the region.

Given the further modelling that shows the Flemington Racecourse flood wall
would have a ‘shielding’ effect in future flood events for some residents—notably in
Kensington Banks—the flood wall’s ongoing efficacy requires consideration in the
context of overall mitigation within the Maribyrnong River catchment.

Figure 5.14 Modelled impact of the Flemington Racecourse flood wall on
Maribyrnong Township average flood depths

(centimetres)

Maribyrnong (2022) Maribyrnong (2024)
Y 1%

2% AEP

AEP

B Flood depth B Flood wall impact

Source: Legislative Council Environment and Planning Committee.

FINDING 23: During the 2022 flood event, the Flemington Racecourse flood wall

contributed to an increase of 1% in flood extent and approximately 2% in flood depth in
affected areas.

FINDING 24: The compensatory measures implemented alongside the Flemington
Racecourse flood wall were largely ineffective. These measures only reduced flood levels by

a few millimetres, far less than initially projected, indicating a need for more robust flood
mitigation strategies in the future.

222

Legislative Council Environment and Planning Committee



5.5

Chapter 5 Flood mitigation infrastructure

RECOMMENDATION 30: That the Victorian Government ensure that future

flood mitigation efforts include updated and rigorous hydraulic modelling before
implementation, ensuring the effectiveness of compensatory measures. Additionally, these
strategies should undergo independent peer review to validate their expected performance.

RECOMMENDATION 31: That the Victorian Government ensure that major flood
mitigation measures be assessed and reviewed to ensure they perform as intended.

RECOMMENDATION 32: That the efficacy and impact of the Flemington Racecourse
flood wall be considered as part of Melbourne Water’s review of mitigation in the
Maribyrnong River catchment announced following the updated flood modelling.

Dams

There are over 450,000 dams in Victoria ranging from major water storage dams to
swimming pool-sized dams on farms and other properties. Smaller privately owned
dams are the most common type of dam in the state.?°

Dams can provide incidental flood mitigation, but it depends on the ‘water level in the
dam at the time of flood-inducing rain’. Rather, Victorian dams are primarily designed
to provide water supply and irrigation services.%!

According to the Victorian Floodplain Management Strategy:

Dams with regulating gates are operated to protect the safety of the dam and to
maximise the storage of water. Fixed spillways also keep large dams at safe operating
levels and allow floodwaters to pass. The management arrangements for large flow
releases from dams are articulated in an attachment to the State Flood Emergency
Plan: Management of flooding downstream of dams.

Although it is unlikely that a well-constructed and maintained dam would fail, this
extremely rare event could release large volumes of water. Owners of large dams
have produced ‘flood inundation maps’ showing predicted flow paths and levels of
the water that could be released in these unlikely circumstances. Dam owners are
required to maintain these maps and make them available to Incident Controllers
during emergencies.??

90 Department of Energy, Environment and Climate Action, Victoria’s Dams, 2023, <https:/www.water.vic.gov.au/water-
sources/victorias-dams> accessed 21 March 2024. See also: Victorian Government, Submission 295.

91 Department of Environment, Land, Water and Planning, Victorian Floodplain Management Strategy, p. 78.
92 Ibid.
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During the 2022 flood event, some of the larger Victorian dams played a role in
exacerbating flood damage in Northern Victoria. The Committee specifically received
extensive evidence on the impact of water releases from Lake Eildon and evidence of
the inability of Lake Eppalock to pre-release volumes of water greater than 1600 ML
per day.

Lake Eppalock

Box 5.7 Lake Eppalock catchment

Lake Eppalock was constructed between 1960 and 1964 to store water for consumptive
use. Water stored at Lake Eppalock is used to:

* supply private diverters (irrigators)

* meet environmental water demands along the Campaspe River

* underpin urban water security for Bendigo and surrounding towns

meet trade commitments to the River Murray.

The catchment’s area is approximately 2,030 km?2, and Campaspe River catchment
between Lake Eppalock and Rochester is approximately 1,370 km?2.

The catchment’s full supply level is 193.91 m AHD, with 304,650 ML (304.65 GL) is held
in storage. 82% of this capacity is shared: 18% between Goulburn-Murray Water and
Coliban Water respectively. The maximum capacity of the outlet for releasing water
downstream is approximately 1,600 ML/d.

Source: Department of Energy, Environment and Climate Action, Operating and infrastructure options for
increasing flood mitigation at Lake Eppalock: Technical assessment report, November 2023, p. iv.

A key concern of stakeholders, particularly in Northern Victoria, was the impact of
Lake Eppalock on flooding in the surrounding areas. Many residents who provided
evidence believed that water storage at the site was a significant contributor to the
degree of flooding experienced. Many expressed a belief that water releases should
have occurred prior to the rain event and that the site should have capacity to increase
the amount of water released.

Figure 5.15 below shows the Lake Eppalock catchment area.
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Figure 5.15 Lake Eppalock
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Source: Goulburn-Murray Water, Lake Eppalock, 2024, <https://www.g-mwater.com.au/water-operations/storages/campaspe/
lakeeppalock> accessed 4 March 2024,

Figure 5.16 below shows water storage volumes at Lake Eppalock in 2011, and between
2020 and March 2024. It shows that water storage during the October 2022 flood
event was the site’s highest recorded period, nearly 100 ml (10"3) more than during the
peak of 2011 (when another significant flooding event occurred in the area).?3

93  Goulburn-Murray Water, Historical water levels for Eppalock, 2024, <https://www.g-mwater.com.au/storages/history.
asp?ContainerID=lakeeppalock> accessed 4 March 2024.
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Figure 5.16 Water Storage Volume at Lake Eppalock, 2011 and 2021 to
March 2024
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Source: Goulburn-Murray Water, Historical water levels for Eppalock, 2024, <https://www.g-mwater.com.au/storages/history.
asp?ContainerlD=lakeeppalock> accessed 4 March 2024.

Lake Eppalock is a fixed crest spillway meaning that Goulburn-Murray Water is unable
to release more water than the outlet valve’s capacity of 1,600 ML/d. During spills, the
downstream flow is determined by how high the storage levels exceed full supply levels.
On its website, Goulburn-Murray Water notes that its ‘storages are not specifically for
flood mitigation’ but ‘Lake Eppalock does provide some flood mitigation by storing
water above the supply level and water passing over the spillway’.%

Many stakeholders were concerned about Eppalock’s capacity to release excess water
during a heavy rain forecast. They believed that the insufficient release of water was
a significant contributor to the severity of the flooding in Rochester and surrounding
areas.®

During the October 2022 flood event, inflows to Lake Eppalock reached a historical
high on 13 October to 235,000 ML/d, resulting in storage reaching a capacity of
134%—approximately 3 m above full supply level. This was despite maximum valve
pre-releases (around 1,800 ML/d) commencing from 3 October in anticipation of heavy
rainfall. As a result, the second spillway was engaged and flows over the spillway
peaked at 103,000 ML/d on 14 October (another historical high). Figure 5.17 shows the
volume at Lake Eppalock between 26 September to 20 October 2022.

94  Goulburn-Murray Water, Managing Water Storages: Lake Eppalock, <https://www.g-mwater.com.au/water-operations
managing-water-storages> accessed 5 March 2024.

95 For example, see: Wayne Park, Submission 5; Maree Traill, Submission 10; Xavier Kellow, Submission 2T; Elaine Breen,
Submission 26.
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Figure 5.17 Water storage volume at Lake Eppalock, 26 September to
20 October 2022
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Source: Goulburn-Murray Water, Floods in Focus: Campaspe River System, <https:/www.g-mwater.com.au/customer-services-
resources/flood-recovery/floods-in-focus-campaspe-river-system> accessed 5 March 2024.

Kevin Long

Eppalock sat at 110 per cent full when we had another 120 millimetres over two days.
Two 65-millimetre rain days, it was, nothing out of the ordinary as far as a single-day
rain event goes, but that meant that 450,000 megalitres came to Eppalock in the next
24 hours. Eppalock stored 100,000 megalitres while it rose to 136 per cent full, and

it passed 150,000 megalitres. It is quite likely that we could have 200 millimetres of
rain in two days. We had it back in 2011 in the Bridgewater area in the Loddon Valley.
We could have it here in this valley too. If we did get a 200-millimetre rain event in two
days, you have got 600,000 megalitres coming through Eppalock. To pass that sort of
rain event through safely, you have to have at least 200,000 megalitres of airspace.
You have to start releasing water three days before, at 50,000 megalitres a day, so
that you gain another 100,000 megalitres. You keep releasing 50,000 megalitres. So
over a 10- to N-day period you can pass your 500,000 to 600,000 megalitres of rain
with only 50,000 megalitres.

Source: Kevin Long, public hearing, Rochester, 23 August 2023, Transcript of evidence, p. 80.
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A common recommendation from stakeholders concerned about Lake Eppalock was
to improve water releases, including the maximum daily output capacity.®® At a public
hearing, Sharon Williams from the Lake Eppalock Working Group and Flood Mitigation
Subcommittee explained:

during a high-risk flood period the outlet pipe of Eppalock - 1600 megalitres per day is
the maximum output capacity through the current release valve - should be fully opened
and left on while the reservoir remains above 90 per cent full, allowing 10 per cent air
space. It takes 20 days to release 30,000 megalitres because the total capacity of the
lake is 300,000. This can now happen, with an amendment to the water release policy.”?

Sharon Williams further canvassed long-term options for improving Eppalock’s
capacity to release water as part of potential flood mitigation activities, stating:

Long-term options such as a permanent infrastructure at Eppalock to allow a much
larger volume of water, up to 20,000 megalitres a day, to be released - in the event of
a significant weather event or increasing water capacity of the lake, as examples. A
new set of operating rules to minimise catastrophic flooding below Eppalock should
be mandated, with the aim to never again send uncontrolled flood flows over the
emergency spillway - safe and profitable reservoir management that enhances the
lifestyle of all floodplain residents - not just maximising water storage and maximising
flood damage for the benefit of the irrigation industry and maximising environmental
water storage.?®

A number of stakeholders expressed the view that there was a need to allow increased
water releases at Eppalock prior to potentially heavy rainfall. Paul Poort, a resident in
Rochester, told the Committee:

We need a better water management system for Eppalock. The system is out of date,
and gates or some other system need to be installed to allow more water release when
we know that there is a rain event coming and that the levels in Eppalock are too high.?®

[W]e own the water. If we get a 20 per cent allocation, we get a bill for 100 per cent.
We pay whether we get it or not. So letting our water go - like | said, we can manage a
drought; we cannot manage a flood. | do not know if they have got to look at making
90 per cent or 85 per cent the new 100 per cent full and letting it go, or if they have got
to look at carryover laws that if you do not use it, that is your environmental flow - let
it go. Do not try and carry it over, because the airspace is not there to put it next year.

David Christie, Flood Mitigation Subcommittee, Community Recovery Committee, public hearing,
Rochester, 23 August 2023, Transcript of evidence, p. 24.

96 For example, see: Name Withheld, Submission 44; Royden and Janet Webb, Submission 52; Fay Wolfe, Submission 58.

97  Sharon Williams, Lake Eppalock Working Group and Flood Mitigation Subcommittee, public hearing, Rochester,
23 August 2023, Transcript of evidence, p. 22.

98 Ibid.
99 Paul Poort, public hearing, Rochester, 23 August 2023, Transcript of evidence, p. 71.
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Royden Webb noted that Eppalock’s original purpose was irrigation, but it is now used
for urban supply. Royden contended that ‘if you can change the use of that water,
surely you can change the operation of the dam’. He described how this could occur:

There is a pipeline now from the Waranga channel at Colbinabbin up to Eppalock. It was
mentioned last night that you could use that pipeline to put excess water back into the
channel. You could fill Greens Lake and Lake Cooper and use that irrigation water along
the way rather than let it go to wherever it is going to go and do damage.19°

Simon Pearson suggested a downstream dam or reservoir for additional water storage
but noted that it would ‘also have to be able to release water when necessary’. 10

Several stakeholders believed that larger water releases from Eppalock would
have reduced the flood peak in October 2022. By reducing the flood peak, even by
centimetres, these stakeholders contended properties could have avoided flooding.
Anne Lawford argued that:

A flood peak 30 cm lower would have prevented water entering my property. | accept
that floods will always occur in Rochester, however | believe that flooding entering

the vast majority of properties can be prevented ... | understand the original purpose

of Lake Eppalock was for irrigation, and that its current infrastructure prevents large
releases of water to control level. The management strategy must be reviewed to use
the dam to manage the impacts of drought in low rainfall years and mitigate flooding in
above average rainfall years.102

The Committee notes that the November 2023 technical assessment report into
Operating and infrastructure options for increasing flood mitigation at Lake Eppalock
found that:

Adopting a target storage of 70% or 90% below FSL using the existing infrastructure
at Lake Eppalock would not have significantly changed the outcomes observed in
January 2011 and October 2022.103

The report explained that adopting new target storage percentages would not have
feasibly changed the outcome in October 2022 because:

inflows in the months prior to the floods were such that the storage could not have been
held at a defined target before either event. Likewise, releasing water from storage

in response to rainfall forecasts will not be a feasible way of significantly reducing

flood frequencies downstream of Lake Eppalock for the foreseeable future because of
forecast uncertainties.04

100 Royden Webb, public hearing, Rochester, 23 August 2023, Transcript of evidence, p. 77.
101 Simon Pearson, Submission 416, p. 1.
102 Anne Lawford, Submission 438, p. 3.

103 Department of Energy, Environment and Climate Action, Operating and infrastructure options for increasing flood mitigation
at Lake Eppalock: Technical assessment report, November 2023, p. 70.

104 Ibid., p. ix.
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Regarding increasing outlet capacity to 5000 ML/d, the technical assessment found
that it would involve significant construction efforts, including:

» constructing a temporary cofferdam

tunnelling below the embankment

installing a large outlet conduit
* constructing an intake tower and valve house

« adding an approach channel to the lake bed.105

By increasing the outlet capacity, the model simulations indicated that for floods
with different annual exceedance probabilities (AEPs), the peak outflow from Lake
Eppalock could be reduced by various percentages. For instance, with a 5% AEP, the
peak outflow could see a reduction, contributing to lower downstream flood risks.106

The assessment report acknowledged the potential benefits of increasing outlet
capacity at Lake Eppalock for flood mitigation, such as facilitating a more controlled
release of water. However, it also highlighted the need for further investigations

to fully understand the implications of such changes. This includes evaluating the
environmental impacts, the feasibility of the engineering works required, and the
economic cost-benefit analysis of implementing the increased outlet capacity. The
findings suggest that while there may be benefits to increasing the outlet capacity, a
comprehensive assessment considering all relevant factors is necessary to make an
informed decision.?”

In the Committee’s view, given the genuine concerns about the management and
operational capacity of Lake Eppalock there is a need to address and resolve these
issues as soon as possible, before potential future flooding. The Committee believes
there should be a thorough investigation into the feasibility of increasing the outlet
capacity of Lake Eppalock. This investigation should include:

* o comprehensive cost-benefit analysis to ensure financial viability
* extensive stakeholder engagement

* rigorous environmental risk assessments.

The Committee’s recommendations provide a roadmap for future actions that could
significantly improve the management of Lake Eppalock, enhancing its capacity

to mitigate flooding while ensuring the sustainable and equitable use of water
resources. The implementation of these recommendations would require collaboration
between government entities, local communities, and stakeholders, underpinned by a
commitment to transparency, inclusivity, and environmental stewardship.

105 Ibid., p. 79.
106 Ibid.
107 Ibid.
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FINDING 25: There is strong local community sentiment that Lake Eppalock should remain
at no more than 90% capacity at times of expected high rainfall.

RECOMMENDATION 33: That the Victorian Government further investigate options for
increasing outlet capacity at Lake Eppalock. This investigation should involve:

* conducting a cost-benefit analysis to evaluate financial feasibility

« extensive stakeholder engagement to gather input from affected parties and
communities

« examination of environmental effects

* environmental risk assessments to understand potential impacts on local ecosystems,
wildlife and water quality

* reviewing water-sharing arrangements to ensure:
- appropriate adjustments to maintain equitable water distribution and

- compliance with legal and regulatory requirements.

Lake Eildon

Box 5.8 Lake Eildon

Lake Eildon is located in the upper catchment area of the Goulburn River, immediately
below the junction with the Delatite River. Dams at Lake Eildon were constructed in the
1950s to provide water storage for irrigation for farmers along the Goulburn irrigation
district. There is also a hydropower station at the lake.

Regarding water storage capacity, Lake Eildon:

* had a main embankment length of 1,085m and height of 84.5m
* water storage capacity of 3,334,158 ML

o 288.9m AHD full supply level.

The capacity of Lake Eildon allows for irrigation supplies to be provided over at least
two drought seasons.

On its website, Goulburn-Murray Water noted that ‘Although not intended as a flood
control storage, Lake Eildon does have considerable potential to mitigate floods in the
Goulburn River, downstream of the storage.’

Source: Goulburn-Murray Water, Lake Eildon, <https:/www.g-mwater.com.au/water-operations/storages
goulburn/lakeeildon> accessed 6 March 2024.
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Like Lake Eppalock, the Committee received evidence expressing concern about the
impact of water releases from Lake Eildon on flooding in the area. Stakeholders noted
that immediately prior to the flooding water, storages were near capacity. Many
believed that subsequent heavy rainfall coupled with inadequate, or delayed, releases
contributed to the severity of flooding in the Goulburn area.1%® Seymour was one of
several towns that was significantly impacted by tributaries downstream of Lake Eildon.

In its submission, the Victorian Government explained that:

Lake Eildon releases were increasing as flood levels at Seymour peaked and flows
from the downstream tributaries were decreasing. This resulted in the peak levels
experienced at Seymour falling before the releases from Lake Eildon arrived. Inflows to
Lake Eildon peaked at 145,000 ML/day while releases were able to be maintained at a
peak flow of 38,000 ML/day. This shows the significance of the flows from unregulated
tributaries downstream of Eildon on peak flood levels at Seymour.

The flood levels at Seymour dropped to below minor flood level at 14:00 on
23 November 2022.199

Figure 5.18 Water Storage Volume at Lake Eildon, 2011 and 2021 to
March 2024
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Source: Goulburn-Murray Water, Historical water levels for Eildon, 2024, <https://www.g-mwater.com.au/storages/history.
asp?ContainerID=lakeeildon> accessed 6 March 2024.

During the October 2022 flood event, inflows to Lake Eildon peaked at 145,000 ML/d
while releases maintained a peak of 38,000 ML/d. Goulburn-Murray Water explained
that its ‘ability to minimise releases to this extent was a result of utilising the available

108 For example, see: Rodney Ridd, Submission 67; Name Withheld, Submission 82; Name Withheld, Submission 190.

109 Victorian Government, Submission 295, p. 77.
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airspace that had been maintained through strategic pre-releases’. Pre-releases
commenced in August 2022.110

By 13 October, inflows into Lake Eildon were increasing, resulting in increased releases
using the spillway gates. To manage increasing inflows, releases were increased

from 2,500 ML/hour up to 38,000 ML/d and ‘were maintained while the storage level
rose above the full supply level’. Inflows were above 38,000 ML/d until 17 October.111
Figure 5.19 below shows Lake Eildon storage volume, inflows and releases between
28 June to 25 November 2022.

Figure 5.19 Lake Eildon storage volume, inflows and releases, 28 June
to 25 November 2022
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Source: Goulburn-Murray Water, Floods in Focus: Goulburn River system, <https://www.g-mwater.com.au/customer-services-
resources/flood-advice/floods-in-focus-goulburn-river-system> accessed 6 March 2024.

Stakeholders from Northern Victoria attributed some blame to the water releases from
Lake Eildon for the floods their towns experienced. However, the extent of the impact
is unknown. Goulburn-Murray water has acknowledged the risk of flooding wrought
by large inflows into the water storage, stating on its website there is a ‘risk of flood
downstream’.5?

In its submission, Mitchell Shire Council contended that ‘large inflows into Goulburn
River downstream of Eildon resulted in major flooding on 13 and 14 October’. It further
noted that the ‘subsequent releases from Lake Eildon then maintained moderate
flooding for a number of weeks following the initial devastation’.1*2 The Council’s

110 Goulburn-Murray Water, Floods in Focus: Goulburn River system, <https:/www.g-mwater.com.au/customer-services-
resources/flood-advice/floods-in-focus-goulburn-river-system> accessed 6 March 2024.

111 |Ibid.
112 Mitchell Shire Council, Submission 521, pp. 6-7.
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submission described community concern about Lake Eildon’s ineffectiveness as a
flood mitigation infrastructure and recommended that the site’s capacity be reduced:

Both prior to and after the October 2022 floods, there was community sentiment that
Lake Eildon was not being effectively used to mitigate flood. It is understood that Lake
Eildon is primarily an irrigation dam, however further consideration should be given for
its flood mitigation capabilities in high flood risk seasons.

The Minister should recommend, in accordance with s 159E of the Water Act 1989 (Vic)
that the Governor direct the relevant water corporation, in this situation Goulburn
Murray Water, that Lake Eildon be held below 95% capacity for the remainder of 2023,
or until relevant Parliamentary Inquiries are complete.!13

Derrick Meggitt

When lake levels reached 95 per cent on 1 September, we started preparing for flooding.
It was our view the flooding was almost certain; it was just a question of how bad it
would be. As it turned out, it was very bad. In the 48 hours of 13 and 14 October, about
100 millimetres of rain fell on the farm. The catchment was sodden, the tributaries
above Lake Eildon were already at high levels and the lake was at 98 per cent. But by
late afternoon on 13 October, releases from the lake went up through minor to moderate
and finally to major, ending up at the release of 30,000 megalitres per day.

Although the rate of increased release was savage, we worked through the night and
by early morning on 14 October everything was relatively settled. We had a controlled
flow of water passing through the farms, and our flood infrastructure was sound.
Everything held for about 72 hours until one of our control structures failed at our
Walnut Island site. At this point, the water surged through one of our intake pipes and
essentially drowned the farm.

Source: Derrick Meggitt, Director, Goulburn River Trout Pty Ltd, public hearing, Seymour, 14 September 2023,
Transcript of evidence, p. 22.

The Committee received multiple submissions from stakeholders in the Goulburn area
which described the impact of Lake Eildon releases on flooding in the area. A common
theme among these submissions is that the very high capacity of the dam at the time
of the flood event, which did not leave sufficient remaining capacity to handle large
inflows, led to significant releases, in turn contributing to local flooding.'* Marcus
Fletcher described the impact of allowing Lake Eildon to reach near 100% capacity,
stating:

This means that if inflows in spring reach flood like proportions, as had been predicted
leading up to October 2022, the required immediate discharge from Lake Eildon causes
an immediate flood. Despite repeated warnings from the farming community during

113 Ibid., pp. 8-9.
114 Name Withheld, Submission 640, p. 7.
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the months leading up to October 2022 that devastating floods were inevitable unless
substantial winter water were released during winter to create a flood buffer, Goulburn
Murray Water went into October 2022 with Lake Eildon levels approaching 100%.1%5

In its submission, HG Turf Group Pty Ltd described the events surrounding Lake Eildon’s
impact on flooding in the area:

By the end of September 2022, the Eildon dam was at 98.9% capacity and Goulburn
Murray Water’s (GMW) aim was to increase it to 100% by October 1, 2022.

Throughout this period, we were given no warning when releases from Eildon were to
take place and by how much. On October 13th an increase from 10,000 megalitres per
day to 38,000 megalitres per day occurred during the night with no warning given.

It takes approximately 4 to 8 hours for the water to reach our farm from the lake
depending on outflows, so we were caught off guard by this significant increase that
occurred.

We did all we could in preparation for flooding as it seemed likely considering the dam
level and the rain that was forecast in coming days and weeks. There was little hope due
to the large outflows occurring with no warning. As a result, the river broke its banks
and flooded our farm.116

HG Turf Group outlined concerns about Lake Eildon water storage policies and
management, noting that at the time of providing its submission the storage was at
93% capacity. Their additional concerns included:

* maintaining ‘dangerously high levels’ when approaching flood risk periods,
particularly in periods where there has been above average rainfall

» fluctuating seasonal demands for water needs to be considered and the site’s
carryover water policy to be reviewed

* under the Water Act, Goulburn-Murray Water can make releases without an
emergency order being issued, but early warning systems are ‘imperative’

» operational procedures need to be better focused on spill management by ‘lowering
Eildon’s infill curve to reduce the full supply level’ 17

115 Marcus Fletcher, Submission 553, p. 1.
116 HG Turf Group Pty Ltd, Submission 507, p. 2.
117 Ibid.
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Cr John Walsh, Mayor, Murrindindi Shire Council

The necessity of releasing water in pulses ignored the downstream consequences of
such actions, from erosion to inundation. Sudden surcharges along a watercourse will
always result in bank erosion, with sediment, vegetation and other debris being caught
up in the flows, which only compounds the events. The major example of that in our
case was the heritage bridge at Acheron - the Breakaway Bridge has been severely
damaged and will probably take time and cost millions to repair. Meanwhile the
community is split in two.

Finally, the bank erosion has reduced the level at which releases and river flows will
cause minor flooding, as demonstrated last January when recently replanted pastures
were again inundated and farmers lost money through that despite releases being
then below what was previously the normal flood levels.

Source: Cr John Walsh, Mayor, Murrindindi Shire Council, public hearing, Seymour, 14 September 2023,
Transcript of evidence, p. 8.

Many stakeholders questioned the necessity of holding Lake Eildon at almost full
supply prior to the flooding in October 2022. Some stakeholders felt the flooding was
avoidable if timely releases occurred. Catherine Jessop believed that:

This was avoidable, particularly the traumatic midnight release of water and the
duration of the floods. If | was preparing for potential flooding due to the volume of the
Lake then the powers that be should have been working to prevent it. If the decision
wasn’t made early to move the cows and calves, most likely all of them (definitely the
calves) would have perished. This property generally has an easy carrying capacity of
100 cows with calves throughout spring, summer and going into autumn with very little
supplementing. It was reduced to two bulls and one horse for months.118

Several recommendations were made to the Committee about improving the operation
of Lake Eildon. Recommendations included:

* reviewing operational rules for Lake Eildon to ensure they are appropriately
adaptive to wet or dry seasons, including restricting full supply level (with
suggestions ranging from 90-95% capacity)?

* adopting a conservative infill curve to ensure Lake Eildon is not at full supply in
September and October when annual rainfalls are more likely to peak??0

« abandoning the carryover policy.1#

118 Catherine Jessop, Submission 571, p. 3.

119 See: Jan Beer, Submission 303, p. 8; Peter Weeks, Submission 610, p. 4.
120 Jan Beer, Submission 303, p. 8.

121 Ibid.
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In addition to Lake Eildon being at near capacity coming into the October 2022 flood
event (a part of the operational policies of the site), several stakeholders were also
concerned about the lack of sufficient warning given when outflow changed. On

14 October, the outflow from Lake Eildon increased from under ‘Minor Flood Level’

to just under ‘Major Flood Level’ at 38,000 ML/d. The Committee was informed that
residents did not receive adequate warning and were unable to prepare for the
implications of increased outflow.

Peter Weeks, a resident of the Goulburn River area, explained:

On the morning of Friday 14th October, | awoke to learn that overnight the outflow from
Lake Eildon had increased significantly from just under Minor Flood Level to just under
Major Flood Level at 38,000 ML/day. | was very upset that we had no warning that this
was to occur, especially after having made contact with GMW at 5pm the night before.
| felt that we had let the community down as we hadn’t warned them. The Bureau’s
flood warnings don’t trigger Emergency Alerts.

However, | did expect outflows from Lake Eildon to eventually increase, this was based
on my previous experience of floods over the years, as did many long-time locals. On
Thursday 13th October the inflow to Lake Eildon from GMW figures was consistently
above 100,000 ML/day for an extended period prior to starting to increase the outflow
from 11pm to 38,000 ML/day, the inflow reached a peak of 145,000 ML/day early on
Friday 14th October.

As the increased outflow occurred during the night starting at 1lpm there was little or
no time for people to react as floodwaters were already at their doorstep in the morning
with no prior alert. Downstream of Seymour flood water tends to travels much slower as
the lay of the land levels out.

The Alexandra SES performed 7 water rescues by boat saving the lives of 11 people
stranded by the floodwater unaware that it had risen rapidly during the night.1?2

The adequacy of emergency warning systems is discussed further in Chapter 6.

The actual impact of outflows from Lake Eildon on flooding in October 2022 has been
questioned. A representative from Goulburn-Murray Water was quoted in a media
article stating that only a third of the water that flowed into Lake Eildon was released
downstream and the rest was captured in the lake.123 Rory Nathan, professor of
hydrology and water resources at the University of Melbourne, was quoted in the same
article saying:

the dam releases contributed a “minor part” of the Seymour and Shepparton floods, the
principal cause was rainfall below the dam. “Had Eildon not been there, the flood would
have been a heck of a lot worse,”14

122 Peter Weeks, Submission 610, p. 2.

123 Chip Le Grand, ‘Climate risk for dams revealed as Eildon struggles to hold back floods’, The Age, 15 November 2022,
<https:/www.theage.com.au/politics/victoria/climate-risk-for-dams-revealed-as-eildon-struggles-to-hold-back-floods-
20221110-p5bx9p.html> accessed 21 April 2023.

124 Ibid.
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A technical assessment into Operating options for increasing flood mitigation at Lake
Eildon, published in March 2024, identified two options to ‘increase flood mitigation’.
It also considered four other options but determined these were ‘not robust ways to
increase’ mitigation. The possible options to increase mitigation were:

Option 1: Change target filling curves so that Lake Eildon is full later in the year (for
example December/January instead of October/November) and under less conservative
inflow statistics (for example, reaching full supply in 85 years out of a hundred instead
of 95 years).

Option 2: Reduce target storage levels by holding the lake, where possible, at a
maximum volume of 78%, 85%, 90%, 95% of Full Supply Level (FSL) all year round.1?5

While these two options have the potential to increase flood mitigation, the technical
assessment ultimately found that ‘the cost of offsetting supply reliability impacts
outweighed the avoided flood damages’.*2¢ Therefore, the report concluded that none
of the options considered were viable.

The report explained its determination further stating that:

The main reason for the low benefit to cost ratio is that the flood mitigation benefits
provided by the changes to target filling curve (option 1) and reduced target storage
(option 2) diminish the further downstream the flood frequencies are assessed i.e. the
degree of difference between the frequency estimates reduce by Molesworth and the
difference is minor at Seymour.1?’

Lake Eildon serves as pivotal infrastructure for irrigation and hydropower but also
plays a significant, though unintended, role in flood management for the Goulburn
River area. Despite its primary function as an irrigation reservoir, Lake Eildon has
inadvertently been involved in flood mitigation. Stakeholders’ concerns about the
management of Lake Eildon’s water storage levels, particularly during high-risk
flooding periods, underscore the challenges of balancing water resource management
with flood risk mitigation.

The issues arising from the 2022 flooding, where strategic pre-releases might have
mitigated the severity, reveal the complex interdependencies between operational
policies, weather predictions, and emergency responses. It is clear from the evidence
presented that better management practices, including the adjustment of storage
levels and improved warning systems, are needed to minimize future flood risks.

The technical assessments and submissions from various stakeholders emphasise
the necessity for a more adaptable approach to managing Lake Eildon’s capacity

to both support agricultural needs and reduce flood risks effectively.

125 Department of Energy, Environment and Climate Action, Lake Eildon operating arrangements assessment, March 2024,
<https:/www.water.vic.gov.au/our-programs/floodplain-management/lake-eildon-operating-arrangements-assessment>
accessed 23 April 2024.

126 Department of Energy, Environment and Climate Action, Operating options for increasing flood mitigation at Lake Eildon:
Technical assessment report, March 2024, p. 178.

127 Ibid.
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FINDING 26: Around the 2022 flood event, inflows to Lake Eildon were significantly higher
than releases. While the releases from Lake Eildon contributed to flooding immediately
downstream of the storage, the timing of these releases reduced the severity of the flood
peak further downstream including at Seymour and Shepparton.

Reviewing operational rules for large dams

Reflecting on the role of Lake Eppalock and Lake Eildon, stakeholders called for
the Victorian Government to review operating requirements for large water storage
facilities.

Murrindindi Shire Council’s submission advocated for a review of operating rules for
large dams to improve their flood mitigation capability:

The State Government should review the operating rules for large dams and the water
storage policy, so that dams are managed to allow for flood retention mitigation during
periods of high rainfall and runoff, in order to protect the vulnerable downstream urban
and rural communities.?8

This suggestion was echoed by several other stakeholders who also contended that
had water levels at large dams been better managed prior to the October 2022 flood
event, the releases would not have contributed to the severity of flooding in nearby
towns.1?°

The Committee shares the concerns of stakeholders about the contributory impact
water releases from large dams had in October 2022. The Committee acknowledges
that current water release policies are drafted to support the purpose of dams for
irrigation and water supply. However, it believes that arrangements need to ensure
they balance operational requirements and flood mitigation during heavy rainfall
events.

RECOMMENDATION 34: That the Victorian Government ensure that, for future events
that are expected to replicate high storage and high rainfall conditions, new temporary
operating rules for water storage and release are developed. These new rules must take
account of the interest of those who are affected by Eildon and Eppalock’s storages
including downstream landholders and water entitlement holders.

128 Murrindindi Shire Council, Submission 703, p. 6.

129 For example, see: Central Murray Environmental Floodplains Group Inc, Submission 740; Dianne Peace, Submission 677;
Steven Trevakis, Submission 41.
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Culverts
The Committee also received some evidence on the use of culverts in Victoria’s flood
mitigation infrastructure network. Culverts are structures which channel water past an

obstacle or a subterranean waterway.

Figure 5.20 Culverts along the Murray Valley highway

Source: Mikaela Ortolan, ‘Farmers call for better road drainage to reduce flood damage after crops lost’, ABC News, 21 March 2023,
<https:/www.abc.net.au/news/2023-03-21/flood-damage-victoria-farmers-want-culverts-managed/102109698> accessed
21 March 2024.

Poorly managed culverts can contribute to flooding. For example, blockages in the
structure of culverts that affect their capacity for drainage can force water to flood
roads and other areas. Stakeholders to the Inquiry called for:

1. better maintenance of existing culverts

2. provision of more culverts to assist with drainage during heavy rainfall.

A variety of stakeholders whose towns experienced flooding in October 2022 noted
the need for better maintenance of existing culverts, and the effect it can have on
increasing water levels or inadequately draining water.130

Culverts can play a critical role in flood-prone areas, and it is necessary to ensure there
is continuous assessment and adaptation of the infrastructure to meet the challenges
of future flood events.

The Committee heard concerns that poor maintenance of culverts meant they did
not provide sufficient flood protection. In its submission, Swan Hill Rural City Council
explained that:

[TIhere has been concerns raised that various water courses and floodways have been
poorly maintained and/or blocked culverts across the local and arterial road network
and crown land, contributing to the severity of the flood event. Specifically, the Pental
Island floodway is congested, potentially blocked culverts under the Murray Valley
highway between Swan Hill and Robinvale and various water courses through the Nyah
State Forest full of vegetation and branches impacting the effectiveness of the system.131

130 For example, see: Sandra Foweraker, Submission 604; Swan Hill Rural City Council, Submission 642.
131 Swan Hill Rural City Council, Submission 642, p. 14.
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Box 5.9 Culverts along the Pyrenees Highway

The installation of two large culverts under the Pyrenees Highway was part of a
broader strategy to manage and mitigate flood waters in the region. These culverts
were designed to allow water to pass under the highway, thereby reducing the risk of
water backing up and flooding residential areas and farmland.

Despite the installation of these culverts, concerns remained within the community
regarding their adequacy and long-term effectiveness in managing significant flood
events. The community felt that existing culverts might not be sufficient, particularly in
the face of extreme weather conditions or increased water flow from upstream sources.

In October 2022, flooding along the Pyrenees Highway was influenced by two primary
flood types: riverine flooding and overland flow. The mitigation works in the area
aimed to manage overland flow by holding water behind the highway. However, there
was concern that if rainfall in the area was greater there was a considerable risk

of road flooding and that the culverts were not sufficient to mitigate against more
substantial flooding.

In response to these concerns, there were calls from the community for a
comprehensive review of the capacity and effectiveness of culverts. An assessment
could consider whether the current infrastructure is sufficient or if there is a need
to increase the number of culverts or enhance the existing ones to provide better
protection against future floods.

Note: Based on information from stakeholders, for example: Judi McKail, public hearing, Rochester,
23 August 2023, Transcript of evidence; Greg Corcoran, public hearing, Rochester, 23 August 2023,
Transcript of evidence; Camille White, Floodplain Manager, North Central Catchment Management
Authority, public hearing, Melbourne, 25 October 2023, Transcript of evidence.

Source: Legislative Council Environment and Planning Committee.

Some stakeholders advocated for ongoing review of culverts across Victoria, focusing
on areas at high risk of flooding, to ensure that continuous improvement is made.

Buloke Shire Council contended that the ‘installation of new culverts to roads that
experienced water over roads’ would be a good example of a mitigation response
focused on betterment or ‘continuous improvement’.132

132 Buloke Shire Council, Submission 690, p. 9.

Inquiry into the 2022 flood event in Victoria | Final Report 241



Chapter 5 Flood mitigation infrastructure

242

Rural Councils Victoria echoed the need to construct new as well as expanding existing
culverts to ‘ensure they are of the scale adequate to drain projected flood waters’. It
stated:

This would help prevent water-penetration of road surfaces and sub-surfaces, thereby
minimising any road damage and potentially preventing damage to other infrastructure
such as homes, businesses and other buildings.133

Opportunities to expand Victoria’s culvert network as part of a betterment approach
to mitigation rebuild was noted by representatives from the Department of Justice and
Community Safety. Kate Fitzgerald, Deputy Secretary of Emergency Management at
the Department, told the Committee that:

The ability to go above that is where sort of betterment programs come in, but what

we are working with - and we have done a lot of work throughout this emergency, and
we obviously need to continue to do more - is to be able to qualify and quantify for
councils what being able to restore to the predisaster functionality allows them to bring
in in terms of modern technology in relation to culverts, depth of treatment of roads and
so on, and so that allow them to do what we call a sort of ‘light betterment’ essentially
before you sort of step into those major betterment projects where you may be, say,
elevating a road asset or adding significant additional culverts or other sort of major
betterment works.13*

A betterment approach to repairing flood mitigation infrastructure is discussed further
in Section 5.8.2 below.

Culverts are an important component of flood mitigation. However, the success of the
infrastructure in a flood event depends on proper maintenance, especially cleaning to
prevent blockages. This is particularly important for culverts placed along important
road networks. The Committee notes that during the October 2022 floods 8,400 km of
arterial roads were closed due to inundation (representing approximately one-third of
state-managed arterial roads). At a public hearing, the Department of Transport and
Planning explained the significant consequence this has on Victoria’s supply chain:

these closures had significant impacts on key supply chains and the freight industry and
the connection of communities, as was seen in Shepparton and Mooroopna where the
community was separated by floodwaters for several days.13°

The Department has responsibilities for drainage activities associated with culverts.
Representatives advised the Committee that in late-October 2022 a $165 million
advance was supplied to support flood recovery. As such by November 2023 (when
representatives gave evidence), the Department had undertaken 451 drainage

133 Rural Councils Victoria, Submission 599, p. 7.

134 Kate Fitzgerald, Deputy Secretary, Emergency Management, Department of Justice and Community Safety, public hearing,
Melbourne, 12 October 2023, Transcript of evidence, p. 27.

135 William Tieppo, Deputy Secretary, Network Design and Integration, Department of Transport and Planning, public hearing,
Melbourne, 20 November 2023, Transcript of evidence, p. 40.
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activities across 83 kilometres, including clearing blockages, drainage, culvert repairs
and replacement; as well as myriad other road-related works.136

The Department further advised that in relation to culverts on arterial roads ‘[n]ine
times out of 10 those culverts are part of the drainage scheme that the councils need to
operate and maintain’, but that it worked to assist councils with that responsibility.137

Culverts, when properly maintained, are crucial for channelling water past obstacles,
thereby preventing floodwaters from inundating roads, farmlands and residential
areas. However, there is notable concern that too many culverts are not being
adequately maintained—evidenced in reports of culverts contributing to floodwaters
in October 2022. The Committee believes there should be a review into existing culvert
infrastructure, particularly in high-risk flood areas.

FINDING 27: There is notable community concern that the current maintenance of culverts
is inadequate and eroding their capacity to provide flood mitigation during an event. In
October 2022, there were several instances of blockages or other maintenance issues
causing culverts to operate ineffectively.

FINDING 28: Improving the maintenance and implementation of culverts is a potential
avenue for embedding a betterment approach to flood mitigation infrastructure updates.

RECOMMENDATION 35: That the Victorian Government ensure that the state’s existing
culvert infrastructure in high-risk flood areas is fit for purpose, and that the Government
also consult with local councils and other relevant stakeholders and prioritise betterment in
any upgrade works deemed necessary.

RECOMMENDATION 36: That the Victorian Government audit transport links in and out
of disaster-prone areas.

Other flood mitigation infrastructure

Other types of mitigation infrastructure and tools were also raised in the context of the
Inquiry, particularly the use of sandbagging.

Sandbagging is used during flood events to help residents and businesses protect
their properties by reducing the amount of water which enters. Bags are placed
over drainage holes, doorways and other entry points where possible.238 During

136 Ibid.
137 Ibid., p. 49.

138 Victorian State Emergency Service, Sandbagging: Protecting your home, <https://www.ses.vic.gov.au
documents/8655930/8689153/sandbag+guide.pdf> accessed 21 March 2024.
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the October 2022 flood event, the Victorian State Emergency Service was primarily
responsible for the distribution of sandbags to affected communities.

The Committee received evidence on the deployment of sandbags during the
October 2022 flood event. This issue is discussed further in Chapter 7.

However, the primary focus of many stakeholders was on the need to improve
permanent or large-scale mitigation options so that they are more effective in future
flood events.

Effectiveness of Victoria’s approach to flood mitigation

As well as issues with maintenance of mitigation infrastructure, stakeholders also
raised some general concerns with the approach to flood mitigation in Victoria. In
particular, two key areas were identified as areas for improvement:

» confusion around responsibility and management arrangements for infrastructure

* securing funding for rebuilds can be cumbersome and does not prioritise a
betterment approach.

Clarity around managing mitigation infrastructure

Several stakeholders expressed concerns about the lack of clarity about who is
responsible for managing mitigation infrastructure. As a result, infrastructure can
be poorly managed or not utilised effectively during an event. In October 2022,
community members indicated that there was a lack of clarity about who was
responsible for managing mitigation infrastructure, making it difficult to determine
where issues should be raised. This was echoed by local councils and other agencies
involved in the flood response.13?

Floodplain management strategies acknowledge that a lot of mitigation infrastructure
is not formally managed with an assumption of private management, and that this has
led to some sites degrading and not providing adequate protection. For example, the
Goulburn Broken Regional Floodplain Management Strategy 2018-2028 explains that:

Most flood mitigation infrastructure in Victoria is not being formally managed. If no
current formal management arrangements are in place, it will be assumed that the
infrastructure will be privately managed or not managed at all. A likely consequence
of this is that the flood mitigation infrastructure will continue to deteriorate. This will
impact on emergency management planning and on land-use planning.14°

Previous inquiries have also identified issues with clarity around roles and
responsibilities for the infrastructure. In 2012, the Environment and Natural Resources

139 For example: Merri-bek City Council, Submission 623.

140 Goulburn Broken Catchment Management Authority, Goulburn Broken Regional Floodplain Management Strategy
2018-2028, p. 33.
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Committee’s (Parliament of Victoria) report into the /Inquiry into Flood Mitigation
Infrastructure in Victoria found ‘there was considerable uncertainty about ownership
and maintenance responsibilities’ (particularly in relation to levees).141

In response to the 2012 report and other reports, the Victorian Government developed
the Victorian Floodplain Management Strategy. One of the key objectives of the
Strategy is to clarify ownership and maintenance arrangements. In its submission, the
Government explained that the Strategy:

distinguishes between responsibilities and accountabilities to ensure transparency:
e ‘responsibility’ is about ownership of an endeavour

» ‘accountability’ is about being answerable for the outcome of those efforts.142

At a public hearing, evidence from representatives of the Department of Energy,
Environment and Climate Action was that the Strategy effectively documents roles
and responsibilities. Speaking more broadly across flood management (not limited to
mitigation infrastructure specifically), Andrew Fennessy, Deputy Secretary of Water
and Catchments, stated the Strategy ‘has been effective in documenting the roles,
responsibilities and accountabilities for agencies’.143

However, evidence to this Inquiry suggests there is still uncertainty. Stakeholders
noted confusion and a lack of clarity regarding the roles and responsibilities of various
government agencies and local organisations in flood response and mitigation.

This includes who is responsible for initiating mitigation projects, funding them, and
ensuring their maintenance and effectiveness over time.144

| think for each of the parties that are involved, we need to understand the roles and
responsibilities - so, who is in charge here? Who is actually making the decisions? Who
is authorising the spending of funding to break a road or build a levee or all of those
sorts of things? Because it just - it happens, it is quick; someone saying, ‘Yeah, just

do it but in the end that person maybe was not authorised to be able to make that
decision. So then, now who is paying? So it is all that sort of stuff. When you are in the
middle of it and it is in the middle of the night, quick decisions are made and then you
come back weeks later and you go, ‘Oh no, we probably shouldn’t have done that,
because that person’ - it is understanding who is doing what and who is authorised to
make decisions et cetera.

Wayne O’Toole, Chief Executive Officer, Buloke Shire Council, public hearing, Melbourne,
10 October 2023, Transcript of evidence, p. 15.

141 Victorian Government, Submission 295, p. 62. See: Parliament of Victoria, Environment and Natural Resources Committee,
Inquiry into Flood Mitigation Infrastructure in Victoria, 2012.

142 Victorian Government, Submission 295, p. 58.
143 Andrew Fennessy, Transcript of evidence, p. 3.

144 For example, see: Merri-bek City Council, Submission 623, p. 7; Swan Hill Rural City Council, Submission 642, p. 12; Campaspe
Shire Council, Submission 650, p. 7; Murray River Group of Councils, Submission 747, p.17.
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It is important there are clear governance arrangements for flood mitigation
infrastructure to ensure effective management and maintenance. Without these,
infrastructure can fall into disrepair and, as occurred in October 2022, this can limit
capacity to provide the best possible mitigation. Furthermore, as communities rebuild
from the floods it is important there is clear understanding about who is responsible
for rebuilding damaged mitigation infrastructure and what supports are available

to them. The Committee believes that the Government should revise its responsibility
framework for flood mitigation infrastructure to ensure it is clear.

FINDING 29: Confusion about the ownership and maintenance of flood mitigation
infrastructure has led to ineffective management and upkeep of these assets. The lack of
formal or unclear management led some sites to deteriorate, making them ineffective in
providing mitigation during the October 2022 flood event.

RECOMMENDATION 37: That the Victorian Government clarify responsibility for flood
mitigation infrastructure, with clear accountability and transparency for who is responsible
for each asset.

Funding infrastructure rebuilds

When communities and councils are trying to construct flood mitigation infrastructure,
where there is a clear community benefit, the government needs to allow this
construction to occur for the protection of our communities - instead of putting

up blockers, delaying the process, and diverting valuable resources away from
communities.

Gannawarra Shire Council, Submission 637, p. 31.

According to the Department of Energy, Environment and Climate Action, between
2010 and 2023, $87 million was invested in locally led flood mitigation projects, with
contributions from the Victorian Government ($33.9 million), the Commonwealth
government ($28 million), and local sources ($25.6 million). The Department
explained that this funding supported the completion of 161 new flood studies, the
implementation of 91 flood mitigation measures (including levee projects in Carisbrook
and Rochester South), and the establishment of 65 flood warning projects.14

The list of flood studies completed between 2016 and 2023 are available in
Appendix D.

In Victoria, the disaster recovery funding arrangements are for rebuilding critical
infrastructure following a disaster, including mitigation infrastructure. The Victorian and
Australian Governments are jointly responsible for funding the Commonwealth-State
Disaster Recovery Funding Arrangements (see Box 5.10 below).

145 Andrew Fennessy, Transcript of evidence, pp. 2-3.
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Box 5.10 Commonwealth-State Disaster Recovery Funding
Arrangements

The ‘Disaster Recovery Funding Arrangements’ is a cost-sharing arrangement between
the Australian and Victorian Governments to share the financial burden of responding
to a natural disaster.

The funding arrangements are used to provide urgent financial assistance to
disaster-affected communities, and can be delivered through a number of assistance
measures such as:

* personal hardship and distress assistance

» counter-disaster operations

» concessional loans or interest subsidies for small businesses and primary producers
* loans and grants to voluntary non-profit organisations and individuals in need

* reconstruction of essential public assets

e community recovery funds

* clean-up and recovery grants.

Under the arrangement, the Victorian Government is responsible for activating
assistance measures according to the four categories outlined under the initiative.
Once a funding arrangement is activated, the Australian Government can reimburse up
to 75% of the financial assistance provided.

The categories of assistance are:
1. Category A: assistance to individuals to alleviate personal hardship

2. Category B: assistance to the Victorian or local governments for the restoration of
public assets and certain counter-disaster operations

3. Category C: assistance for severely affected communities, regions or sectors,
including clean-up and recovery grants

4. Category D: exceptional circumstance assistance beyond Categories A, B or C.

Source: National Emergency Management Agency, Disaster Recovery Funding Arrangements (DRFA),
<https://nema.gov.au/Disaster-Recovery-Funding-Arrangements-DRFA> accessed 16 February 2024.

In its submission, the Victorian Government outlined the activations and support for the
2022 flood event. Relevant to infrastructure rebuilding, the Government said:

The DFRA was activated for 63 local government areas and one alpine resort in
response to the Victorian 2022 Flood Event. Funding for eligible services and programs
across all categories has been activated ... . Extensive damage was also caused to local
essential public assets. Council may claim eligible expenditure under the DRFA. Councils
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submit claims providing evidence of domage and direct costs incurred as a result of an
event, and are reimbursed for these expenses for eligible activities and expenses once

claims are assessed. Advance payments have been provided to 12 councils to mitigate
any cash flow issues and eligible claims will be offset against this as they are assessed
and approved.146

Under the Disaster Recovery Funding Arrangements, Category B assistance allows
for financial assistance to restore essential public assets. ‘Essential public assets’ can
include flood mitigation infrastructure, for example Guideline 1 — An essential public
asset explicitly lists levees as an example of an acceptable essential public asset. The
arrangements only allow for like-for-like restoration of essential public assets:

Essential public asset reconstruction

4.3.10. The reconstruction of an essential public asset must be based on the estimated
reconstruction cost developed through market response or cost estimation.
Further detail on this measure is outlined in clause 6 of these arrangements.

4.311.  An essential public asset directly damaged by an eligible disaster, or a
re-damaged essential public asset may be reconstructed to its pre-disaster
function.14’

The efficacy of a ‘like-for-like” approach to rebuilding mitigation infrastructure is
discussed in the Section below.

Following the 2022 floods, many local government areas had extensive damage to
mitigation and other critical infrastructure, such as roads, essential businesses, health
services and flood prevention infrastructure. The Committee heard from local councils
that current funding arrangements are inadequate.14®

Further, it heard that the administrative process for accessing funding for domaged
mitigation assets was onerous and time-consuming, with a significant burden placed
on local councils.**® Council representatives explained that the complicated application
process was burdensome, requiring extensive evidence and documentation. As a
consequence, some councils have shifted funding from other projects into flood
mitigation rebuilding because waiting for dedicated funding is time-consuming and
complex, in some cases affecting the councils’ capacity to fund business-as-usual
activities.

Cr Dan Straub, Mayor of Loddon Shire Council, told the Committee that:

We have continued to face further issues with our recovery programs, making mention of
the disaster recovery funding agreements between state and federal governments. The
lack of trust in local government is slowing down the recovery process. We need the trust
of the state and federal governments to let us get on with the job and get on with our

146 Victorian Government, Submission 295, pp. 101-102.
147 Department of Home Affairs, Disaster Recovery Funding Arrangements, 2018, p. 17.
148 For example, see: Loddon Shire Council, Submission 749; Campaspe Shire Council, Submission 650.

149 Pyrenees Shire Council, Submission 660.
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core business of rebuilding and reconnecting our communities. The burden-of-evidence
requirements are unrealistic and very problematic ... Other issues in our financial
modelling indicate that Loddon’s funding gap is more than one year’s income from our
rates and charges, which is unachievable for the rebuild. Because of the need for timely
flood repairs and the bureaucratic application of the DRFA, or the disaster recovery
funding arrangements, council has reallocated funds from Commonwealth local roads
and community infrastructure programs to repair flood damage. Most of our councils
utilise this funding to improve their services such as libraries, community centres

and recreational assets, and in effect this means that Loddon residents and other
municipalities will miss out on services and improvements that other municipalities
enjoy because of the funding system failures in the response to the floods.1*°

Evidence from local councils also suggested that the disaster recovery funding
arrangements were problematic due to the dual audit system. Under the
arrangements, councils are required to provide extensive evidence to the Victorian
Government about damage. The Victorian government is in turn responsible for
seeking reimbursement from the Commonwealth government. Lincoln Fitzgerald,
Chief Executive Officer of Loddon Shire Council, explained:

The problem with this fund is that there is a dual audit. The state government do all
the work in terms of assessing the applications we put forward, and usually they would
bankroll the work. Then the second stage is the state have to recoup their share of the
funding from the federal government. If they do not have sufficient evidence, the federal
government will not reimburse the state. So of course the logical thing from a state
government perspective is to put all that burden of evidence onto local government

to say, ‘Give us more and more evidence because we’re worried we’re not going to

get reimbursed by the federal government.” Now, what that means is we are fumbling
around trying to get so many records ... But it is just a bureaucratic nonsense, quite
honestly, when we are just trying to do our job: rebuild roads that are clearly damaged
by floods, connect our communities back in and get that stock to port or wherever it
needs to be.15?

Mitchell Shire Council noted that:

[it had] applied for DRFA funding during the 2022 flood event, over time, evidence
requirements for this funding have shifted which has created additional pressure on
recovery efforts. This has imposed an increased level of uncertainty surrounding the
potential success of future or pending claims.252

[T1he Disaster Recovery Funding Arrangements are time consuming, and impossible to
recoup all costs, leaving already struggling, rate-capped Councils to find money from
other areas of Council.

Grampians Municipal Emergency Management Enhancement Group, Submission 529, p. 3.

150 Cr Dan Straub, Mayor, Loddon Shire Council, public hearing, Echuca, 24 August 2023, Transcript of evidence, pp. 6-7.

151 Lincoln Fitzgerald, Chief Executive, Loddon Shire Council, public hearing, Echuca, 24 August 2023, Transcript of evidence,
p. 26.

152 Mitchell Shire Council, Submission 521, p. 14.
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Further, there is some uncertainty if critical and immediate restoration works will be
fully or partially reimbursed, leading to situations where local councils are progressing
vital restoration without full understanding of how much will be received through the
funding arrangements:

We have delivered $2 million of works. By the end of the year we will have delivered

$4 million. We do not have confirmation that that money will be reimbursed. We will
get some of it back, we know that, but we do not know how much - maybe 80 per cent,
maybe 100, maybe 50. | am writing blank cheques. The next stage is the ‘restoration of
essential public assets’ category, and we have about $32 million remaining to claim in
that. All of those applications have to be in by 30 June next year. We do those in packets
of about $500,000, because if we put that package in, they might question two or three
of them because of evidence and so on. That means the whole package is held up.153

This concern was echoed in a joint submission from the Murray River Group of Councils,
all located in the Northern Victoria region. The submission stated:

Any claim which lacks supporting documentation is not cost shared by the
Commonwealth meaning the State may not recover 50% of the cost. As a result of this
the State is risk averse has excessively high evidence requirements beyond the capacity
of small rural Councils to provide. The outcome of this is that some works will be unfairly
deemed ineligible for funding and will be deemed ineligible.

Compounding this issue that that rural Councils have the largest infrastructure burden
and the lowest capacity to fund.15

The submission further noted that the funding arrangements have a 2-year lifecycle
and applications are up to $500,000 per application. This makes it extremely difficult
for local governments to procure the right amount of funding as multiple applications
will be required to fully fund rebuild projects. For example:

For Loddon Shire to submit $46 million in this way 92 claims will be required. If Loddon
Shire submits 5 claims per month it will take over 18 months to submit the claims let
alone have them assessed and undertake the works.1>®

Furthermore, all works funded under the arrangements are required to be completed
within two years, which is not always possible especially when local governments
experience issues sourcing contractors.156

The feedback from councils to the Committee clearly called for a more streamlined,
efficient, and transparent disaster recovery funding process.t®” The process should
enable local councils to focus on recovery and mitigation without being unduly
burdened with administrative hurdles.

153 Lincoln Fitzgerald, Transcript of evidence, p. 27.

154 Murray River Group of Councils, Submission 747, p. 25.
155 Ibid.

156 Ibid.

157 For example, Grampians Municipal Emergency Management Enhancement Group, Submission 529.
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FINDING 30: The application process for funding under the Commonwealth-State
Disaster Recovery Funding Arrangements poses a significant administrative challenge for
local governments who bare the evidentiary burden. This is compounded by the broader
difficulties of councils to sustain recovery efforts, rebuild mitigation infrastructure, and
resume business-as-usual activities following a disaster.

RECOMMENDATION 38: That the Victorian Government work with the Commonwealth
Government to ensure the Disaster Recovery Funding Arrangements are not unduly
burdensome.

Transitioning from like-for-like to a betterment approach

If you go back again to the royal commission and the comment that the commissioner
made there about doing the same thing over and over again, just doing it better is
not going to get you an outcome. That is the same as building the same wooden
bridge in the same place that has been burnt out three times. It is only going to get
you burnt out a fourth time, | would have thought. So intuitively you would suggest
that betterment is a much better process. But having said that, again there are lots of
things that come into that. It is also about cost effect too. It is such a costly process.
Someone has to balance that off.

Tony Pearce, Inspector-General, Emergency Management, public hearing, Melbourne, 25 October 2023,
Transcript of evidence, p. 44.

The Committee heard from many stakeholders that change is required to the process of
assessing the impacts of the 2022 floods on affected communities. For example, where
infrastructure is damaged the process currently focuses on like-for-like replacement.
That has proven to be inadequate to appropriately deal with escalating environmental
challenges such as severe flooding. A significant number of stakeholders advocated

for a ‘betterment’ approach, underpinned by strategic investment in enhancing the
resilience and capability of infrastructure to withstand future flood events.1%8

Cr Rob Amos, Mayor of Campaspe Shire Council, argued that current disaster funding
arrangements are limited because funding conditions confine infrastructure restoration
to meeting pre-flooding conditions. Cr Amos noted how ineffective this approach is:

The current funding arrangements only allow for like-for-like replacement on damaged
critical infrastructure. This means that assets can only be restored to pre-flood
condition, which has already shown to either fail or not be able to effectively withstand
an event of the magnitude of the 2022 flood. A commitment by the state and federal
governments to provide this betterment funding would be a strategic investment by the
governments because assets would be better protected against damage from natural
disasters into the future. This would also reduce the risk liability for councils by ensuring

158 For example, see: Northern Victorian Emergency Management Cluster, Submission 575.
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that assets are not repaired to pre-flood condition which may not be up to the current
standards, which is a common thing when we touch an asset: ‘Whoops, it needs to come
up to standard.1%9

Similarly, Lincoln Fitzgerald, CEO of Loddon Shire Council, highlighted the futility of
like-for-like rebuilding in 2011, 2018 and again in 2022. Mr Fitzgerald further stated that:

because betterment was not a part of the package, we are using our own funds and
putting off the library upgrades and things like that. Instead of that we are putting
culverts in. So there is an issue with betterment.

The other part of this is that there was actually a small betterment package announced
last week of up to $1 million for the most heavily impacted councils. Now, we have got
about $1.2 million worth of betterment projects identified. However, because of the
funding guidelines, they are pushing more things into that betterment program, so it is
going to be drastically underfunded.16°

Several stakeholders also noted the Australian and Victorian Governments’ betterment
funding for select council affected by flooding in 2022. In August 2023, both
governments jointly announced the $9.4 million Council Priority Betterment Program
where fourteen of the ‘most severely impacted councils’ from the October 2022 floods
would receive funding to improve infrastructure resilience of assets directly affected.
The program was jointly funded by the Australian and Victorian Governments through
the Commonwealth-State Disaster Recovery Funding Arrangements. Under the
program, the following councils were eligible:

* Buloke
 Campaspe
+ Central Goldfields
* Gannawarra
* Loddon

* Moira

*  Murrindindi

* Benalla

* Bendigo

* Hepburn

+ Mildura

159 Cr Rob Amos, Transcript of evidence, p. 11.

160 Lincoln Fitzgerald, Transcript of evidence, p. 28.
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*  Pyrenees
* Shepparton
+ Strathbogie.161

At a public hearing, Hon Jaclyn Symes, Minister for Emergency Services, discussed the
Council Priority Betterment Program, stating:

In relation to betterment, 14 of the most severely impacted councils are receiving money
for those types of projects - resilience for essential public assets, like roads, bridges

and footpaths that were damaged in the floods. We know that it is best to build back
better. We know that that is something that we are having conversations with insurance
companies about, because if we can make the state more resilient, we are not having to
revisit and do the same thing again and again. So there is a program for betterment.162

Stakeholders questioned whether such packages would be adequately funded to cope
with the high level of need.163

Many stakeholders were supportive of shifting funding arrangements from a focus
on like-for-like to betterment. These stakeholders emphasised the current difficulties
flood-risk communities are experiencing building truly resilient infrastructure and the
consequences of poor mitigation infrastructure:

* Infrastructure and response failures: evidence shows a repeated failure of existing
infrastructure to withstand flood events. This highlights the necessity for a
betterment approach that not only strengthens infrastructure but also ensures more
effective and timely response mechanisms in future events.

e Economic and social impacts: under a like-for-like rebuilding strategy there can be
significant economic losses suffered by businesses, the displacement of families,
and disruption to daily life. A betterment approach could mitigate these impacts
by enhancing the resilience of community assets, thereby reducing the time and
resources needed for recovery.

* Health and wellbeing concerns: flooding, or other natural disaster, can have
profound effects on mental and physical health, with limited access to medical
services and the psychological strain placed on residents. A shift towards
betterment in rebuilding should include considerations for health services and
support systems, ensuring that communities are better equipped to handle the
aftermath of such disasters.

161 Hon Murray Watt and Hon Jacylyn Symes, Priority betterment funding for flood-affected Victorian Councils, media release,
17 August 2023, <https://minister.homeaffairs.gov.au/MurrayWatt/Pages/priority-betterment-funding-flood-affected-
victorian-councils-17082023.aspx> accessed 16 February 2024.

162 Hon Jacyln Symes, Minister for Emergency Services, public hearing, Melbourne, 6 December 2023, Transcript of evidence,
p. 41.

163 For example, see: Lincoln Fitzgerald, Transcript of evidence.
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Emma Germano, President of the Victorian Farmers Federation, advocated for a
betterment approach to funding disaster resilience, stating:

Betterment is not just about natural disasters, it is also about economic growth. It is
about making our regional communities more liveable and putting that infrastructure

in place. We have not even repaired the damage that was done, let alone considered
what betterment looks like. We also know that where we think about things like even
fencing on a farm - if we think about it from a betterment perspective, we know that we
should put swing fencing in when we are in flood-prone areas. Swing fencing that was
put in place in the 2011 floods stood up to this flood, and that is fencing that you do not
have to repair the next time around. So we should always be thinking not just how we
repair what we had, which we have not even come close to yet - the entire road budget
that was put forth during the last state budget was not enough to even cover the five
regional councils whose roads were the most damaged during this flood event, let alone
the rest of the state, as we know. So we have got to have that mentality: how do we get
better at doing this so that the dollar spent on prevention is worth $100 on the cure?164

Other stakeholders also echoed the sentiment that betterment is pivotal for
sustainable infrastructure development. Wayne O’Toole, Chief Executive Officer

of Buloke Shire Council, argued that the repetitive impact of floods on mitigation
infrastructure underlined the urgent need for a more resilient rebuilding strategy.16
This was recognised by the Victorian Government at public hearings.166

Stakeholders made recommendations for reforming current disaster-funding
arrangements towards a betterment approach, these included:

* increasing existing betterment funding allocation

* implementing thorough and comprehensive risk assessments to identify vulnerable
infrastructure and prioritise betterment projects based on potential impact and
community benefit

» fostering collaboration between governments, local councils, industry and
community representatives to ensure that betterment projects align with local
needs and resilience goals

» establishing a framework for ongoing monitoring and evaluation of betterment
projects to assess effectiveness, inform future initiatives and ensure accountability.

In February 2023, the Commonwealth Government announced an independent review
into Disaster Relief Funding Arrangements. In a media release, the federal Minister for
Emergency Management, Hon Murray Watt, explained that the purpose of the review

is to ‘ensure government investment in disaster funding is fit-for-purpose’. The Minister

164 Emma Germano, Transcript of evidence, p. 65.

165 Wayne O’'Toole, Chief Executive Officer, Buloke Shire Council, public hearing, Melbourne, 10 October 2023, Transcript of
evidence, p. 13.

166 Hon Jacyln Symes, Transcript of evidence.
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also noted that the review will address recommendations from the Royal Commission
into National Natural Disaster Arrangements.167

The review was due to report to the Commonwealth Government in April 2024; at the
time of writing, no report was publicly available.

In the Committee’s view, transitioning from a like-for-like replacement model to a
betterment-based approach for flood mitigation infrastructure rebuilding is not only
strategic but also necessary. Evidence shows that over successive flood events too
much of the current infrastructure is being continually damaged. Rebuilding existing
infrastructure significantly diminishes its effectiveness as mitigation infrastructure.
Focusing on betterment and on enhancing resilience, sustainability and community
wellbeing ensures a more effective and long-term solution to the challenges posed by
natural disasters.

The Council Priority Betterment Program supported by the Victorian and
Commonwealth governments is a key program to contributing to the long-term safety
and sustainability of Victoria’s communities. It believes the Victorian Government—

in collaboration with the Commonwealth Government—should continue to shift its
approach to disaster recovery funding towards betterment. It has recommended that
both governments jointly prioritise betterment projects when rebuilding vital mitigation
infrastructure.

FINDING 31: A like-for-like approach to rebuilding mitigation infrastructure following
a flood event is inadequate. There is a clear pattern of infrastructure failing to withstand
successive flood events, resulting in repeated damage and economic losses.

RECOMMENDATION 39: That the Victorian Government prioritise investment in
betterment projects to improve the resilience of mitigation infrastructure, and in doing so
work with the Commonwealth Government to achieve this goal.

RECOMMENDATION 40: That the Victorian Government adapt policies and funding
models to prioritise betterment initiatives, including ensuring that financial resources are
allocated effectively to meet long-term needs of at-risk communities, and in doing so work
with the Commonwealth Government to achieve this goal.

167 Hon Murray Watt, /ndependent review launched into disaster funding, Department of Home Affairs, 1 February 2023, media
release, <https:/minister.homeaffairs.gov.au/MurrayWatt/Pages/independent-review-disaster-funding.aspx> accessed
20 May 2024.
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6.1

6.2

Chapter 6
Flood emergency warnings

Introduction

In Australia, the Bureau of Meteorology (the Bureau) has statutory responsibility for
predicting and monitoring riverine floods and communicating flood risk to emergency
services and the public (with exceptions, including flooding in metropolitan Melbourne
catchments and flash flooding).

Melbourne Water is responsible for flood forecasting and warning services in Port
Phillip and Westernport catchments.? It operates a flood warning system on creeks and
rivers within these catchments (Yarra, Maribyrnong, Westernport, Dandenong Creek,
Werribee, Diamond Creek, Merry Creek, Kororoit Creek and Plenty River) and provides
flood predictions to the Bureau which disseminates flood watches and warnings.3
Victorian state and local governments are responsible for flash flood warnings due to
the very localised nature of this kind of flood event.*

In Victoria, the Bureau’s flood forecasting, monitoring and warning services are

also supported by catchment management authorities (CMAs), the Victorian State
Emergency Service (VICSES) and other agencies. Activities are coordinated through a
Flood Warning Consultative Committee.>

These arrangements are also summarised in Chapter 3.

Predicting and monitoring floods

The Bureau operates a 24-hour National Operations Centre in Melbourne staffed with
meteorologists and specialist hydrologists which monitor the state of catchments and
rivers across the cou