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Executive Summary
The Flood Management and Drainage Strategy has been developed to enhance
knowledge about the performance of the Peninsula’s drainage infrastructure network
and flood vulnerable areas. This knowledge is essential to establish flood mitigation
works, planning controls, community awareness and an understanding of climate
change impacts.
Flooding is a natural phenomenon. In urban areas where drainage relies on pipe
networks, open channels and creeks, flooding can cause infrastructure damage
(both private and public), loss of amenity, environmental degradation and pose
safety risks.
The objective of a flood and drainage strategy is to manage the natural storm events
in such a way as to reduce the risk of harm to people and property. A clever strategy
will employ a variety of complementary solutions. These can include traditional ones
such as large underground pipes and less traditional ones such as using overland
flow paths, stormwater retention systems and land use controls.
The strategy requires a collaborative approach involving all levels of government as
well as the community because there is no single body responsible for all of the
elements of flood and drainage management on the Mornington Peninsula.
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1. Introduction
Flooding is a natural phenomenon. In urban areas where drainage relies on pipe
networks, open channels and creeks, flooding can cause infrastructure damage
(both private and public), loss of amenity, environmental degradation and pose
safety risks.
With improved knowledge of the drainage systems and flooding, the Shire and
individuals will gain greater certainty which can lead to enhanced community
confidence and reduced economic loss through the implementation of flood
mitigation, planning control and emergency action plans.
Climate change has raised the need to act expeditiously to plan to achieve
knowledge of the performance of the Peninsula’s drainage infrastructure network,
and flood vulnerable areas. This knowledge is essential to establish flood mitigation
works, planning controls and community understanding.
The Local Integrated Flooding and Drainage Management Strategy provides the
collective steps required to gain the knowledge and achieve outcomes to support
sustainable living on the Peninsula.

2. Background
The Mornington Peninsula supports a wide range of land uses including residential,
agricultural, commercial and industrial across a variety of land forms.
There are over 70 drainage catchments on the Peninsula which drain over short
distances into Port Phillip Bay, Western Port and Bass Strait. Generally the urban
areas are along the coast and many are impacted by discharges from the upper
reaches of catchments.
Whilst regional drainage responsibilities (major riverine outlets and main outfall
drains) were transferred to Melbourne Water in June 1994(old Shire of Hastings
areas) and November 2005 (balance of Mornington Peninsula) it is estimated that in
the order of 90% of the drainage system (length of pipes) on the Peninsula is under
the control of the Shire. The drainage system includes pipes, culverts, open
channels, creeks, retarding basins, wetlands, soakage pits, and flood-ways.
Historically flooding has occurred across the Peninsula and there has been some
infrastructure works undertaken to mitigate the effects of the flooding. Some areas
have had records kept which has resulted in flood levels being set through historic
knowledge and catchment investigation. Most areas have not had sufficient
catchment investigation to identify flood levels.
Final Issue
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The Mornington Peninsula Planning Scheme only identifies planning control overlays
areas around Hastings as ‘Subject to Inundation’ whereas other areas are known to
flood and need to be include into the Planning Scheme.
Research by CSIRO has established benchmarks for the effects of climate change
on the sea level, increased rainfall intensity, temperature rises and storm severity
that provide the basis to undertake catchment investigation and analysis of flooding
within the Shire.
Two pilot catchment studies have been undertaken to establish the most efficient
way to achieve the level of understanding of the catchment sufficient to plan
infrastructure works and introduce planning controls to protect the built environment.
Both of these studies have taking into consideration the effects of climate change.
Following a series of community workshops, in which Shire staff participated,
Melbourne Water has prepared the Port Phillip and Westernport Region Flood
Management and Drainage Strategy.
‘The Strategy recognised the need for a more coordinated and integrated approach
to dealing with flood risk in the region. One of the objectives is to improve
collaboration between flood management agencies. A key action to achieve this at a
local level is to work in partnership with Councils to develop a Flood Management
Plan for each municipality.1
Melbourne Water’s goal is to achieve Flood Management Plans across the whole
region.
In April 2008 the Shire established a multidisciplinary team of Shire officers and
contract service providers with a broad range of expertise to raise drainage issues
and consider solutions that could be incorporated into this Strategy. This team is
known as the Local Integrated Drainage Strategy E-Team.
The Shire is also about to undertake a Housing and Sustainable Settlement Strategy
and the outcomes of the Integrated Local Flooding and Drainage Strategy will impact
on this housing study through the development of flood maps and identification of
flood hazards.
There are three other Shire related documents:· Water Resources Management Plan Corporate Plan 2008-2012
· Mornington Peninsula Shire Council Stormwater Management Plan 2002
· Community Plan 2006/2007- 2010/2011

1

Flood Management Plan Guidelines – Melbourne Water 2008
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The Water Resources Management Plan 2008-2012
The purpose of the Water Resource Management Plan is to provide a strategic
framework and comprehensive implementation plan for improved water
management, with particular focus on reducing water consumption and improving
current management practices that can affect surface and groundwater quality.
The objectives of the Plan are to:
• Assist in achieving water consumption and water quality improvement goals
• Achieve / exceed the requirements of ICLEI Milestone 3 for corporate water
quality.2
The Mornington Peninsula Shire Council Stormwater Management Plan
2002
The Stormwater Management Plan was developed to address and improve the
environmental quality of stormwater within the catchments across the Peninsula
with a key priority to protect the environmental values of Port Phillip Bay and
Western Port Bay.
Community Plan 2006/2007- 2010/2011
The Community Plan has identified drainage sustainability in:Providing and Enhancing Sustainable Infrastructure
· Section 4.4.1 To develop a drainage system that minimises risk to our
natural and built environment and maximises use of water as a
renewable resource within the constraints of our catchment
management responsibilities.
Also of specific interest is the Drainage Due Diligence Report (Pat Condina
and Neil Craigie 1998)
This report provides a detailed assessment of regional drainage and waterways
and was commissioned by Council and Melbourne Water to provide useful input
to future decisions about the regional drainage management arrangements.

Chinamans Creek

2

The Water Resources Management Plan 2008-2012
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3. Purpose and Objectives
The purpose of the Integrated Local Flood and Drainage Strategy is to provide the
framework to build on the understanding of the Shire’s drainage systems and
existing extent of flooding, consider the impacts on climate change on the built
environment, and develop the actions required to plan for future sustainable living
and develop Flood Management Plans in collaboration with Melbourne Water.
The objectives of the strategy are:1. Develop a catchment priority method for preparing flood mapping.
2. Establish the climate change parameters to be addressed for flood mapping.
3. Develop the methodology to undertake catchment analysis including
confirmation of the existing drainage network.
4. To develop the framework to achieve flood mapping in areas at risk across
the Peninsula over the next 10 years.
5. Develop a program for flood mapping in stages to enable planning to
strategically establish planning controls on land subject to flooding through
Mornington Peninsula Planning Scheme.
6. To consider funding options for infrastructure and non-structural flood plain
control implementation.
7. Develop a community education and awareness program.
This Strategy is an important component of infrastructure planning and will identify
the ability of existing infrastructure to cope with the impacts of climate change and
urban consolidation. It will also provide information on the extent of flooding which
may occur in extreme events.
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4. What We Know
4.1.Flood and Drainage Management Responsibilities
While in broad terms responsibilities for flood and drainage management within the
Mornington Peninsula can be effectively determined the details of responsibilities
may encompass involvement and co-ordination by a significant number of
stakeholders. In essence it involves all levels of Government and trickles down to
individual land owners and the community.
In broad terms the following table provides an overview of Flood and Drainage
Management Responsibilities3.
Table 1 Flood and Drainage Management Responsibilities
Stakeholder
Federal Government

·
·
·

State Government

Regional Authorities
Port Phillip and Western Port Regional
Catchment Authority.
Melbourne Water

·
·
·
·
·
·
·
·
·
·
·
·

Local Government

·
·
·

Individuals and Community Groups

·
·
·
·
·
·
·
·
·
·

3

Responsibility
Research and development through Bureau of Meteorology
and CSIRO into climatic conditions and projections
Emergency response on a national level

Providing natural disaster financial support to state, local
governments and agencies
Recovery response on a national level
Policy and standard development and application
Management of floodplains and flood affecting properties
State Planning control
Research and Investigation
Emergency response on a State level through SES, CFA
Recovery Response
Regional Catchment Management
Regional Catchment Strategy Development
Catchment management, control and development of flood
analysis for catchments greater than 60Ha
Outfall Drainage implementation for catchments greater
than 60 Ha
Advise Planning Authorities on development proposal within
the catchment
Support Community Education and awareness programs
Catchment management, control and development of flood
analysis for catchments less than 60Ha
Local and outfall drainage implementation for catchments
less than 60Ha
Local Planning Control
Flood information to the public
Local Policy development
Emergency response on a local level
Recovery Response
Local drainage maintenance
Support Community education and awareness
Knowing the flood risk and extent of flooding consequences
Participating in community discussion on possible flooding
and setting processes to minimize the consequences of
flooding
Reducing individual and community vulnerability

Partial Extract Port Phillip and Westernport Region Flood Management and Drainage Strategy
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·
·

Individual recovery
Preparing personal emergency flood plan

Under Part 10 of the Water Act 1989 Melbourne Water has drainage and flood
management powers and functions and can declare flood levels, flood areas,
building lines and control developments adjacent to waterways.
Under Section 198 of the Local Government Act drains within the municipal district
vest in the Council and are under the management and control of the Council. This
does not apply to drains vested in any public body.
Melbourne Water released a Port Phillip and Westernport Region Flood
Management and Drainage Strategy discussion paper in January 2007 and received
several submissions. Most submission raised the issue of better defined roles and
responsibilities of the many stakeholders involved in flood and drainage
management.
The Final Strategy4 was released in November 2007, the strategy has nominated
five (5) objectives to be achieved in summary they are:Objective 1: Completing the knowledge base
Flood mapping
In consultation with Local Government undertake flood mapping and in
conjunction with the Department of Planning and Community
Development establish development control in flood prone areas
through the municipal planning scheme.
Understanding social impacts
Melbourne Water will support research into social impacts of flooding
Objective 2: Potential long-term future pressures on existing drainage
systems
To understand the likely impact of urban consolidation on runoff
volumes and flood risk in existing urban areas.
Climate change
Continue to support research programs to better understand the
impacts of climate change on flood and drainage management and will
develop adaptable flood management programs to deal with changing
rainfall patterns, rising sea levels, and storm surge.
Objective 3: An agreed approach to managing existing regional flooding
problems
Establish flood risk tolerability thresholds which take into account
relevant social or intangible flood impacts.

4

Port Phillip and Westernport Region Flood Management and Drainage Strategy November 2007
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Objective 4: Enhanced community education, flood awareness and preparation
A community flood education, awareness and preparedness program,
including flood warning, will be developed in partnership with Victoria
State Emergency Service, and other key stakeholders
Objective 5: Agreed responsibilities and improved collaboration between flood
management agencies
As part of this strategy Melbourne Water will work with stakeholders to
develop and implement an integrated flood management planning
framework for the region. Melbourne Water will provide technical and
financial assistance to councils that have identified flood risk for the
preparation and review of flood management plans.
The partnership with Local Government in developing Flood Management Plans has
commenced and Melbourne Water has facilitated the provision of highly accurate
topographical data using new imagery data survey equipment known as LiDAR
(Light Detection And Ranging). This equipment is being utilized by the Department of
Sustainability and Environment’s (DSE) Coordinated Imagery Program (CIP) to
collect the data across the region. The use of the LiDAR data is dependent on the
Shire commitment to co-operate to undertake a Flood Management Plan for the
Shire. The LiDAR data is valuable information and can be used for any Shire project
Melbourne Water has listed the following Objectives in the development of Flood
Management Plans:·
·
·
·
·

Promote improved collaboration between councils, Melbourne Water and SES
Victoria
Understand flood risks and identify extreme/intolerable flood risks and ‘hot
spot’ areas
Identify gaps and improvement actions that are needed to address these risks
and better prepare for and manage floods
Gain clarity of roles and responsibilities
Ensure that the objectives of the Port Phillip and Western Port Region Flood
Management and Drainage Strategy are met within each municipality.

To develop a Flood Management Plan for the Mornington Peninsula will require the
flood mapping of risk areas. The Shire considers that flood mapping of risk areas is a
high priority and has completed the trial analysis of two important catchments. Flood
mapping of catchments across the Peninsula involves analysis substantially of the
Shire’s drainage infrastructure. As the vast majority of the drainage infrastructure on
the Peninsula is the responsibility of the Shire it is expected that flood mapping of
risk areas will be substantially resourced by the Shire. It is expected that Melbourne
Water will be a partner and provide financial and technical assistance in the
Final Issue
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development of the broader regional flood mapping and the development of the
Flood Management Plan.

4.2.Drainage Catchments on the Peninsula
What is a Drainage Catchment?
A drainage catchment is the geographic area where surface water naturally runs off
(or is collected by the drainage net work) and discharges into the sea or a defined
creek, stream, open channel or drain. Larger catchments may have many
contributing sub-catchments before it discharges into the sea.
The Mornington Peninsula Shire is the Local Authority and is responsible for
drainage and flood management for smaller catchments (60 Ha and less).
Melbourne Water is the Regional Authority and has responsibility for main drains and
flooding management for larger catchments (greater than 60 Ha). However this may
mislead the community to conclude that all drainage within the catchments greater
than 60Ha is the responsibility of Melbourne Water (MW) this is not the case. Within
the 60Ha plus catchment all the smaller sub-catchment drainage infrastructure is the
responsibility of the Shire and only the outfall drainage infrastructure and flood
management rests with Melbourne Water.
In essence Melbourne Water is responsible for main outfall drains and Riverine
flooding where as the Shire is responsible for flooding resulting from severe
storms exceeding the local drainage capacity (local flash floods).
The Shire plan Figure 1 identifies the broad collection of catchments on the
Peninsula. In Appendix 2 these areas are divided into catchment areas and show
over 70 catchments within the Shire. The total area of all catchments is 720 Sq. Km.
There are more than 169 piped outlets to either of the Bays or Bass Strait (only 27
managed by Melbourne Water), 39 open waterway (Riverine) outlets (2/3 managed
by MW).
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Figure 1 Broad Catchment Areas
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Figure 2 Example of Catchment Responsibility

Final Issue

Page 13

Mornington Peninsula Shire Integrated Local Flood 2009
Management And Drainage Strategy

The Peninsula has a diverse range of catchment characteristics and includes a
variety of land uses including bushland, agricultural, residential, commercial and
industry. The catchments generally drain over short distances with the urban areas
scattered around the coast however there are also flood plains on the eastern side in
the Baxter Hastings area, and small land locked catchments in the southern areas
between Rosebud and Point Nepean.
Melbourne Water (and the previous regional authority Dandenong Valley Authority
DVA) has undertaken drainage schemes and flood maps for areas on the eastern
side of the Shire which are identified in the Government Gazettal in June 1994. The
Mornington Peninsula Shire (and previous Councils) has also undertaken drainage
schemes and investigations, including establishing flood maps for some catchments
on the western side of the Peninsula. None of these studies have included
consideration of climate change consequences.
The Shire is currently undertaking two trial catchment investigations and flood
studies, which will result in the development of flood maps. These studies do take in
to consideration climate change consequences. These are detailed later in this
report.
The catchments under investigation are known areas of flood risk and provide a
framework for the process of developing flood maps for urban catchments. To
achieve flood mapping to a level required for the urban areas whole catchments
need to be investigated in many instances the catchments will exceed.60 Ha
(nominally Melbourne Waters Responsibility).However for the Shire to develop flood
maps for its local drainage network( i.e. less than 60 Ha) then the whole catchment
is required to be investigated. By way of an example a catchment of 70Ha is likely to
only have a small section of the main outfall drain discharging to the Bay that will be
the responsibility of Melbourne Water and 90% of the drainage system and flooding
management will be the Shire’s responsibility.
Therefore for most catchment investigations for flood mapping purposes will have a
shared responsibility matrix.
The Shire has significant lengths of drainage pipes, pits and associated
infrastructure which all play a part in the collection and discharge of stormwater
within catchments and sub-catchments less than 60Ha. Figure 3 shows a
comparison of pipe line lengths between the Shire (1,250Km) and Melbourne Water
(41Km).
Figure 4 provides an outline of the Shire’s drainage pipe assets and Figure 5
outlines Melbourne Waters assets (which serve catchments greater than 60 Ha).
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It is to be noted that generally the pipe size serving above 60Ha is an 825mm dia.
pipe however this may vary because of pipe grades and therefore there is an overlap
between 750mm dia. and 825mm dia. for the responsibility of some of these pipes.
However the table is indicative of lengths of the asset.
Figure 3 Responsibility Chart

Figure 4 Shire Pipe Lengths by Size

Pipe Length in Kilometres
Pipe Size (diameter mm)
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Figure 5 Melbourne Water Pipe Lengths by Size

Pipe Length in Kilometres
Pipe Size (diameter mm)
As a result of drainage investigations by the Shire’s Engineers there have been
anomalies of outfall drain responsibility discovered which have been referred to
Melbourne Water for resolution. That is, there are outfall drains serving catchments
greater than 60 Ha which have not been Gazetted as the responsibility of Melbourne
Water.
It is to be noted 56% of the Shire’s drains are over 20 years old.
The Shire is currently undertaking a desk top audit of drainage plans and the pipe
net work identified on the Graphic Information System (GIS) to further the knowledge
of the drainage pipe network. This has identified future work required to confirm the
drainage network in the field to ensure greater accuracy and knowledge.
The Shire’s GIS identifies the Shire’s pipe network and Melbourne Water’s outfall
drains and can be interrogated on the size, material type, and age and construction
date. Shire staff have spatially linked previous drainage studies on the GIS.
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4.3.Drainage Design
The capacity of the drainage network is based on design principles using catchment
area, coefficient of runoff, and rainfall intensities. The rainfall intensities vary
according to the size of storm events.
Pipes or waterways have known capacities based on the size and grade of the pipe
or waterway and therefore calculations can be made to determine which storm event
frequencies can be contained within the network.
Rainfall events are random and vary in duration and intensity so for design purposes
a statistical estimate of the period in years between the occurrences of the rainfall
event determines the rainfall intensity used. This is called the Average Recurrence
Interval (ARI). That is a 1 in 5 year rainfall event is an event that is statistically likely
to occur once in 5 years. This can also be expressed as the percentage likelihood of
rainfall event occurrence in one year. This is called the Annual Exceedance
Probability (AEP). For example a 20 per cent likelihood of a rainfall event occurring
in one year is the same as a 1in 5 year rainfall event.
The storm event and rainfall intensity have been determined by historic rainfall data
and over time rainfall intensity has increased.
As a consequence of the increase in rainfall intensity the existing drainage network
may not be able to contain the storm event that it was originally designed for.
To design a whole pipe network to take a major storm (1 in 20 years ARI) event
would require very large pipe and pit systems and is therefore financially prohibitive.
There was a period of time over the past 10 years where the state wide Planning
Scheme has permitted a standard where a 1 in 2 year ARI rainfall event has been
accepted as the storm event to be carried by the pipe network in new subdivisions.
The current standards require as a minimum a pipe network that contains a storm
event up to a rainfall intensity equivalent to a 1 in 5 years ARI and for the whole
network to achieve a 1 in 100 years ARI through the pipe network and overland
flows.
The result of the changes in rainfall intensities and design standards over time is that
the existing drainage pipe network has varying capacities and some areas
experience surface water flows and flooding more often than others. Many of these
surface flows are contained, do not cause damage and are well within acceptable
standards (depth of flow and velocity) and form a component of overland flood paths.
As a result of specific storm events there are particular areas (Hot Spots) where, as
a result of increased rainfall intensity, urban consolidation or reduced design
standards are known to flood and cause inundation of properties and or cause
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hazards within public areas. These ‘Hot Spots’ are critically monitored during storm
events.
Several drainage studies have been undertaken by the current and previous
Municipalities, most have been to resolve ‘Hot Spot’ issues and some have been
whole catchment analysis.
The Shire’s current approach to the pressures of infill or higher density housing
redevelopment is to require(as part of a planning permit) on site retention of the 1 in
100 year rainfall event with the discharge restricted to the capacity of the existing
drainage system taking into consideration the location of the redevelopment within
the catchment. Water Sensitive Urban Design is also required to improve the quality
of water discharging into the outfall drainage system and natural waterways.
It is expected that climate change (discussed later in this Strategy) will result in
further rainfall intensity increases in the future.
As a result of development pressures and climate change the Shire’s Local
Integrated Drainage Strategy E-Team has commenced consideration of modification
of the drainage pipe design parameters and pit entry conditions.

4.4.Pipe Network Maintenance
The pipe network can only function to its design capabilities if it is free of blockages
and the integrity of the pipe is preserved.
The consequences of not maintaining the pipe network are unpredictable flash
flooding which can cause undesirable inundation of properties and damage to
infrastructure. An example of severe consequences in recent years was in NSW
where a car drove into a collapsed culvert which resulted in the death of a family.
The treed environment on the Mornington Peninsula raises the challenge to achieve
ongoing and consistent maintenance practices.
The specification to undertake drainage network maintenance is detailed in the Asset
Maintenance Plan which requires in general the following:·

A four year pit, pipe and culvert inspection and clearing program.

·

Inspect drainage hotspots, critical points and the like, after rainfall and during
high intensity storms and at least every 3 months to verify capacity and
intervention compliance.

·

Where heavy rains are forecast particular attention to those locations (hot
spots) which are prone to flooding and likely to endanger property or the
public and minimise such damage or danger where necessary.
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·

Intervention levels require a response with 14 days when the waterway area
of the pipe or pit is more than 30% restricted.

·

Low point interventions require a response with 48 hours when the waterway
area of the pipe or pit is more than 30% restricted.

Gross Pollution Traps
·

A monthly inspection and measurement of debris collection.

·

Empty and cleaning of trap baskets at a minimum of 2 month intervals

·

Empty and cleaning of trap baskets (within 14 days)when upon inspection the
basket is 20% full of debris

·

Empty and cleaning of trap baskets immediately when upon inspection the
basket is 100% full of debris

Street Sweeping
·

Currently operating a 6 week sweeping cycle and moving to a 4 week
program

Emergency Callout
·

Immediate response when any calls received which report public health or
safety in jeopardy. 24hr service
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4.5.Wetlands and Retarding Basins
Retarding basins have been used for many years to reduce the peak flows from
urban development which discharge into outfall drains and natural water courses.
There has been various design criteria used to determine the design capacities, and
permitted discharges from the basins. They currently play a very important role in the
existing drainage system.
Most retarding basins on the Peninsula where constructed by the various
Municipalities prior to amalgamation. While Melbourne Water has responsibility over
the management of the retarding basins associated with the main outfall drains the
Shire still has many basins within the local drainage network.
Most of the basins that were constructed by the various municipalities were
incorporated into recreation reserves and form part of the public open space. Many
of the basins were designed as wet basin i.e. have permanent water in them with
free storage capacity and have been used as components of the landscape and
recreation.
Recent constructions by the Mornington Peninsula Shire have incorporated wetlands
as a component of the retardation basins.
Planning conditions for new developments and redevelopments require retention of
the 1 in 100 ARI events and the type of facility varies depending on the size of the
development. Some infill developments can use water tanks to provide the retention
storage required. Other larger developments where space is available use wetlands
in combination with storage capability. The critical element is the amount of free
storage space available at the start of the rainfall event is equal to the retention
requirement for the 1 in 100yr ARI event. Larger developments (subdivisions) usually
incorporate the retention facility into a park of open space area that will be taken
over and maintained by the Shire. Smaller infill developments usually have their
retention system on private land and maintenance is undertaken by the owners of
the property. There may well be a lack of understanding of the maintenance
requirements of future owners of these properties.
Summerfields
Wetlands
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4.6.Waterways and Creeks
In 1998 a significant report was prepared that indentified the drainage areas on the
Peninsula including waterways and Creeks. The report Mornington Peninsula
Drainage Area Due Diligence Investigation was prepared for Melbourne Water and
Mornington Peninsula Shire for the purpose of identifying Regional Drainage limits
and known conditions of the assets and waterways.
The Due Diligence report provided valuable knowledge of the conditions and priority
issues of the regional waterways and creeks. In recent times it has become evident
that this document requires review and refinement of catchments.
In the Mornington Peninsula Planning Scheme the Municipal Strategic Statement
Clause 21.07-01Housing and integrated local area planning has nominated that
‘Further strategic work’ would include:“Reviewing the Mornington Peninsula Drainage and Stream Condition Due Diligence
Report to:
· Identify necessary environmental management actions.
· Identify potential engineering infrastructure requirements.
· Develop storm water management plans, policies and provisions to implement
adopted recommendations.”5
The waterways and creeks form the majority of the floodway routes across the
Peninsula and their environmental and hydraulic condition is a significant aspect of
the drainage system. Most waterways and creeks on the Peninsula are part of the
Regional Drainage network under the control of Melbourne Water.

5

Municipal Strategic Statement – Clause 21.07 Mornington Peninsula Planning Scheme
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Balcombe Creek in Flood

4.7.Soakage Pits
There are areas between Rosebud and Point Nepean that have no natural drainage
outlet however these areas have high soil permeability which enables storm events
to be absorbed into the soil eventually seeping to ground water.
Soakage pits are structures that collect surface water and distribute the water
through perforated pipes or other distribution system into the permeable sub soil.
They are designed to have sufficient water storage to enable the stormwater to be
absorbed into the soil without creating a hazard.
Within this area of the Peninsula there are in the order of 1200 soakage pits and
over 160 Drainage Reserves and several lagoons that receive stormwater, some
requiring pump systems to pipe drainage outlets to avoid flooding.
The Shire’s design standards for new developments requires:· The soakage pit to be large enough to accommodate 1 in 5 years 12 Hour
ARI storm event.
· Maximum roadway flooding is 150mm depth and is contained within the road
kerb and channel for a 1in 100 year 24 hr ARI storm event
· No encroachment within 300mm of a habitable or non-habitable floor level
resulting from flooding by a 1 in 100 year 24 hour storm event.
Soakage pits require maintenance as infiltration capacity reduces over time.
The current maintenance contract requires the following:·

6 monthly inspection of Soakage Pits

·

Maintenance intervention required when soak pit is failing to operate with
chamber outlet covered or silt up to the bottom row of outlets. Response
required within 14 days

·

Compulsory intervention is required when the soak pit has failed to operate
and all water is bypassing the pit or not soaking away or flooding of private
property is occurring.

·

Refurbishment of 15 soak pit units annually
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The 1998 Mornington Peninsula Drainage Area Due Diligence report identifies future
management activities required to maintain and improve this drainage system and
reduce possible future ground water contamination.

Soakage Pit being cleaned out and refurbished through salvaged rock

4.8.Water Sensitive Urban Design (WSUD)
Stormwater is the water flow from runoff from natural and urban surfaces. Runoff
from roofs, roads, paths and other urban surfaces often contain contamination
including litter, oil, nutrients and heavy metals which can all flow into the Bays and
natural waterways.
Water Sensitive Urban Design is an integrated approach to address the discharge of
stormwater in an environmentally and economically sustainable manner.
While the benefits of Water Sensitive Urban Design can be maximized in new
developments retro fitting also provides substantial benefits. In new developments
the approach begins at the planning stage to accommodate stormwater infiltration,
biofiltration, onsite detention and retention, stormwater harvesting and flood flow.
The benefits of WSUD are:-
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·

Protects the natural waterways and bays from urban development stormwater
discharges

·

Integrates stormwater treatment into the landscape

·

Improves the water quality discharge from urban development

·

Reduces run-off and peak flows

Water Sensitive Urban Design is currently being implemented through the planning
requirements of the Planning Scheme and the Shire for new developments as well
as being integrated into new projects as part of the Shire’s Capital Works Program.
When storm events exceed the capabilities of the infiltration, detention and retention
components of the Water Sensitive Urban Design system the flood flow routing
treatments are essential to protect dwellings and minimize damage. Flood flow
routing is normally extremely difficult to implement retrospectively which places a
high importance to achieve flood flow routing in all new developments.
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4.9.Flooding Experiences
As indicated above in the discussion on drainage pipe network some of the network
will have capacities less than required to contain the 1 in 5 year ARI rainfall event. In
some circumstances surface flows are evident for rainfall events less than 1 in 2
years. The difference between the pipe capacity and the discharge from the storm
event is sometimes known as the ‘gap flow’.
The gap flow gets larger as the storm event gets larger.
Most gap flows are contained within the road or open swales before discharging into
major pipe drains or natural watercourses and do not damage any property,
infrastructure, buildings or cause a hazard.
Flooding occurs when the gap flows discharge into the road system, swale or
designed drainage system, and or the natural waterways and inundate properties. In
some instances the inundation of houses and outbuildings occurs. Flooding can
cause damage to property, infrastructure or buildings. Floods are also hazardous
and therefore emergency services are usually involved.
The Mornington Peninsula has relatively short catchments that discharge into Port
Phillip Bay, Westernport Bay or Bass Strait. Melbourne Water has the responsibility
of the major drains and natural waterways flood management.
The Mornington Peninsula Shire has the responsibility of local drainage flood
management.
Because of short catchments and topography on the Peninsula the type of storm
event that is likely to cause flooding both on a regional and local level is a short
storm (between 0.5hrs to 2 hrs) with high intensity 15mm/hr and above. For instance
a storm that lasts an hour with a rainfall intensity of 48mm/hr is a 1 in 100yr ARI
storm. This is generally known as flash flooding.
There have been 1 in 100yr ARI storms at various times across the Peninsula that
have provided valuable information on flooding events and data within particular
catchments that has enabled flood inundation levels to be determined. The data will
also enable future flood flow modelling analysis to be correlated with known events
within a catchment.
In 1989 a storm in excess of the 1 in 100 year ARI was experienced in the
Mornington and Mt Eliza area, flood was wide spread and included inundation of
properties and houses in the Terrigal St and Robertson Drive area. This storm data
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was able to be used to correlate the modelling analysis for the Tanti Creek
catchment which subsequently resulted in flood mitigation works.
Other storms on the Peninsula in 1964, 1987 and 1988 have provided valuable
information on critical storm events and the identification of ‘Hot Spots’.
Urban development and redevelopment is constantly changing the dynamics of the
urban catchments especially at a local level. Where there may previously have been
inundation of properties it was of little consequence and caused no damage however
with development or redevelopment of a property the consequences of flooding can
be severe.
The importance of flood flow analysis is extremely important to understand where
open space is required for flood flows.
The knowledge of where flooding occurs provides the Shire’s service providers the
ability to be pro-active and respond quickly when there is a weather alert to minimise
any damage. It also provides the Shire the ability to plan and prioritize flood
mitigation works.
It is currently estimated that there may be up to14,000 properties at risk of flooding
on the Peninsula. The damage bill for flooding could be in order of $100M-$200m.
Flood mapping will allow more accurate predictions of the number of properties at
risk and likely losses due to flooding.
The emergency response to flooding is managed through the Mornington Peninsula
Shire Council- Municipal Emergency Management Plan 2005-2008 last revised in
November 2006.
Under Section 2.4 it indicates under the heading Flooding “Likely threat particularly
in the Safety Beach area and upstream areas of Balcombe Creek. However, the
catchments are relatively small and floods are unlikely to represent a major threat to
life.”
Further to this in Appendix H- Emergency Risk Management flood risk is assessed
as having a ‘High’ risk rating in the Risk Register. In Appendix H it also lists the
following “risk treatment actions” that should be considered to reduce consequence
or vulnerability of Flooding:1. Actions needed to address community education and awareness
2. Look at an available resident early warning/notification system
3. Review links to Melbourne Water drainage and flooding plans
The Municipal Emergency Management Plan does not contain any “Special Plans
and Arrangements” for flooding.
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Flooding of Residential Areas
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4.10.

Land Use Planning, Development and Redevelopment

The Mornington Peninsula Planning Scheme provides the controlling process for the
development and redevelopment of land in the Shire.
In the planning scheme the following sections currently provide definition, guidance
objectives, overlays and standards for drainage development, and flood plain
planning:State Planning Policy Framework
·

15.01 Protection of catchments, waterways and groundwater

·

15.02 Floodplain management

·

15.08 Coastal areas

Local Planning Policy Framework
·

21.07 Guiding Future Township Development

·

21.8 Foreshore and Coastal Areas

·

21.12 Reference Documents

·

22.16 Ballar Creek

Overlays
·

44.04 Land Subject to Inundation Overlay LSIO

·

45.01 Public Acquisition Overlay PAO

Particular Provision
·

52.02 Easements, Restrictions and Reserves

·

56.07-4 Urban run-off Management Objectives

Incorporated Documents
·

Australian Rainfall and Runoff- A guide to Flood Estimation Vol 1 2001

All Planning Scheme Zones and Overlays are recorded on Planning Certificates and
in this way are readily brought to the attention of future land owners and potential
purchasers.
The Mornington Peninsula Planning Scheme Maps currently have only Land Subject
to Inundation Overlays (LSIO). These overlays are only in areas of the Peninsula
that have had long term Regional Drainage Authority Control (Dandenong Valley
Authority and now Melbourne Water). These include natural waterways in Hastings,
Tyabb, Somerville, Baxter, Somers, Balnarring, Point Leo, and Red Hill. All these
LISO areas have been developed by flood modelling over ten years ago and do not
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take into consideration any climate change projections. These areas will need to be
remodelled by Melbourne Water taking into consideration the climate change
projections of 32% rainfall intensity increases and a sea level rise of 0.8m.
While there are other natural waterways that have known flood levels they are not
recognised in the Planning Scheme with any flood control overlays. A planning
scheme amendment (C105) is currently under preparation to introduce overlay
controls for Tanti Creek but other natural water ways have not had flood modelling
undertaken to provide sufficient data to introduce planning scheme overlays.
The broader cover of flood planning control across the Peninsula for Riverine
flooding and regional drainage network flooding will rely on catchment analysis.
Melbourne Water has recognised this need in the Port Phillip and Westernport
Region – Flood Management and Drainage Strategy and will provide technical and
financial assistance to Council’s to identify flood risks.
Flooding also occurs on a local level (60 Ha and less catchment) and the
management of developing flood maps for these areas is the responsibility of the
Shire.
In many ways the local catchment flooding (flash flooding) analysis is more complex
than the more open natural waterways (Riverine waterways) as the local catchments
are affected by micro-topography such as landscape works, fencing, roads, building
developments and redevelopments, variable catchment permeability, and small
retention systems.
Redevelopment and urban consolidation will continue to occur on the Peninsula
placing pressure on existing drainage infrastructure and flood surcharge routes.
Current Shire planning controls require stormwater discharge from development
sites to be restricted to pre-development levels and the 1 in 100yr ARI storm event to
be retained on site. However the pipe capacity and surface flows and flooding
beyond the site have not been analysed. It is to be noted that not all development
requires a planning permit and as outlined in section 4.3.1 above that some of the
existing storm water pipe system would not meet the current capacity requirements
to contain the 1in 5 year ARI storm event.
The process to amend the planning scheme to identify land subject to inundation can
take up to 12 months and as discussed above this process can only commence after
catchment analysis and flood mapping has been completed.
After a flood level has been established through flood mapping and Planning
Scheme controls Municipal Councils have a significant role in enforcing the Victoria
Building Regulations which relate to the establishment, maintenance and
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improvement of buildings. Part 6 of the Regulations (Building Work in Special Areas)
contains conditions, which can be imposed by the councils, when issuing building
permits for land identified as being liable to flooding. These include such things as
specifying the relevant flood level and setting minimum floor heights.

4.11.

Climate Change

The Shire recognises that Climate change is emerging as a vital issue for Australian
communities.
It is important that the impacts of climate change are addressed at regional and
local levels, since local attributes including socio-economic characteristics and the
physical environment will significantly determine the extent of the risks and
opportunities, as well as the nature of community responses.
Local Government and regional authorities will need to be involved in adaptive and
reactive responses to these impacts from the outset. High quality localised
information will be crucial to the development and implementation of effective
strategies.
It is to this end that the members of the Western Port Greenhouse Alliance (WPGA)
developed and delivered ‘Impacts of Climate Change on Human Settlements in the
Western Port Region: An Integrated Assessment’ (referred to hereafter as the
Western Port Climate Change Integrated Assessment), a two year project examining
climate change impacts on the region’s built environment and communities as well
as local adaptation responses to those impacts. The project was funded by the
Commonwealth Department of Climate Change through its Human Settlements subprogramme and the Department of Sustainability and Environment (Victoria) and comanaged by Marsden Jacob Associates and the Western Port Greenhouse Alliance
(WPGA). The Shire, along with the other members of the WPGA and the relevant
regional stakeholders were heavily involved in the analysis and development of the
report.
The project builds on and extends ‘The Climate Change Impacts and Adaptation in
Western Port’ scoping study initiated in 2005 by the WPGA and funded by the
Victorian Department of Sustainability and Environment.
The Victorian Government through the Department of Sustainability and
Environment has used climate change projections collated by the CSIRO (with
information input from Australian Bureau of Meteorology) to produce a report on
‘Climate Change in Port Phillip and Westernport’.
“CSIRO and the Australian Bureau of Meteorology have assessed future climate
change from the results of 23 global climate models used in the Intergovernmental
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Panel on Climate Change (IPCC) Fourth Assessment Report (2007) and different
IPCC scenarios for greenhouse gas emissions. The emissions scenarios, which
project emissions growth from 1990 to the end of this century, consider a range of
assumptions about demographic change, economic growth and technological
developments which are likely to influence future emissions. National results were
published in Climate Change in Australia (2007).
www.climatechangeinaustralia.gov.au”6
The outcomes of the studies and modelling are a range of projected climate changes
in temperature, sea level rises and rainfall. These projections vary for the season
and location across Australia. While there are uncertainties in regard to the level of
change it is certain there will be change. There is significant consideration of the
uncertainties in the Climate Change in Australia (2007) report however the projects
provide a range of outcomes all of which are significant and require a response by
local government to adapt to climate change.

Higher intensity storms are projected as a result of climate change.

6

Climate Change in Port Phillip and Westernport 2007 Department of Sustainability and Environment
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These changes will affect the existing drainage system and its ability to cope with
storm events projected to occur.
It’s essential that the planning for adaption responses has to occur in the short term
to enable the adaption implementation to be put in place as soon as possible.

4.11.1 Temperature Rise
The mid range warming projections for Port Phillip and Westernport is plus 0.8Deg
C. by 2030 this compares with the observed global rise in temperature of 0.7Deg C.
over the last century.
The Climate Change in Australia (2007) report outlines the interconnection with
global warming and rainfall.
“Unlike changes in radiation and temperature, precipitation changes are not directly
influenced by rising greenhouse gases. However, a warmer atmosphere can hold
more water vapour, and hence produce heavier precipitation. Also, changing the
temperature patterns across the planet means that the wind patterns (the circulation)
will change the rain patterns.”7

4.11.2 Rainfall Changes
The projections for rainfall are that there will be reduced annual average rainfall,
more dry days and periods of drought however heavy rainfall intensities will increase.
The projections also show season and location variation of changes across the Port
Phillip and Westernport area.
Increase in heavy rainfall intensities will be the change that places pressure on the
existing drainage system. Without any adaption response high intensity storms will
cause flooding in urban areas that have not seen any flooding problems before. It is
likely that such flooding could cause damage to properties, dwellings and public
infrastructure.
While uncertainties in relation to projections for rainfall are apparent in the Climate
Change in Australia (2007) report and Climate Change in Port Phillip and
Westernport report this element poses the greatest risk and deserves a considered
and planned adaption response.

7

Climate Change in Australia – Report 2007 Chapter 5.2
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4.11.3 Sea Level Changes
“From 1961-2003, the rate of sea level rise was 1.8 mm per year, with a rise of 3 mm
per year from 1993-2003. This rate of increase is an order of magnitude faster than
the average rate of rise over the previous several thousand years. Around Australia
the rate of sea level rise was about 1.2 mm per year during the 20th century (Church
et al. 2006).”8
Clearly the rate of increase in sea level is an important issue in areas of low coastal
areas on the Peninsula. Inundation of these low coastal areas will affect
infrastructure, erode escarpments and beaches.
Projected sea rises have taken into consideration climate change influences
however the melting of ice sheets is currently difficult to quantify and the Climate
Change in Australia (2007) have given only broad projection outlines for this
influence.
In addition to the sea level change storm surcharges will significantly impact of the
coasts.
“The effect of rising mean sea levels will be felt most profoundly during extreme
storm conditions when strong winds and falling pressure bring about a temporary
and localised increase in sea level known as a storm surge (see Box 5.2). Storm
surges occurring on higher mean sea levels will enable inundation and damaging
waves to penetrate further inland increasing flooding, erosion and damage to built
infrastructure and natural ecosystems.”9
The influence of storm surges can be best illustrated by Figure 6
The State Government has developed a major program ‘Future Coast’ “to assess the
physical vulnerability of Victoria's coast to climate change, and develop strategies to
help communities and industry respond and adapt”10
The critical element for understanding of the effects of sea level and storm surge
affects on the coast is the collection of land formation data and modelling of
projected sea rises in combination with storm surges.
Figure 6 Storm Surge

8
9

Climate Change in Australia – Report 2007 Chapter 5.7
Climate Change in Australia – Report 2007 Chapter 5.7.2

10

Future Coasts – Victorian Government webpage www.climatechnage.vic.gov.au\futurecoasts
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The following table from the ‘Future Coast’ project outlines the current program to
undertake surveys and modelling.
Table 2 Victorian State Government Future Coast Program
Output

Description

Timeframe

Terrestrial digital elevation
modelling (DEM)

Land-based modelling will result in a DEM which is
accurate to approximately 10cm vertically, and
extends to 10m elevation.

From 2008

Stakeholder workshops

Stakeholder engagement forms a key part of the
Future Coasts Program, and will include a series of
workshops with coastal stakeholders.

Early 2009

Storm surge modelling

CSIRO will conduct storm surge and inundation
modelling along the entire Victorian coastline.

Early 2009

Coastal processes modelling Modelling of coastal processes contributing to
inundation from storm surge and sea level rise will be
undertaken along the coast throughout 2009

End 2009

Preliminary Vulnerability
Assessments

Early 2010

Integration of the DEM and the modelling work will
provide preliminary vulnerability assessments of the
coastline. The physical vulnerability assessments will
be accessible to agencies and land managers to
undertake further analysis of the impacts climate
change may have on local environments and
infrastructure.

Bathymetric (sea floor) digital The sea-based modelling will result in a DEM which
elevation modelling (DEM)
is accurate to approximately 50cm vertically, and
extends to 20m depth.

Early 2010

The survey data collection and terrestrial digital elevation modelling (DEM) has been
funded by the State Government and project partners including many Councils.
Project partners are able access the DEM when it becomes available.

4.11.4 Adopted Climate Change Parameters
In each natural event affected by climate change there are a range of projections
that have been developed by the Climate Impact Group, CSIRO Atmospheric
Research and the Bureau of Meteorology and while significant research and climate
models have been developed there are still uncertainties to acknowledge.
“Although our understanding of climate change has improved markedly over the
past several decades, climate change projections are still subject to the following
uncertainties:
• Socio-economic uncertainties associated with the current and future
activities of humans, which affect the development of greenhouse gas and
aerosol emission scenarios.
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• Uncertainties associated with our understanding of how the Earth’s major
biophysical systems behave and how they are represented in climate models.
• Uncertainties regarding the assignment of probability distributions to regional
climate change projections.
• Uncertainties associated with projecting climate change at small spatial
scales, particularly for coastal and mountainous areas.
The preparation of global and regional climate change projections is an active area
of research. Methods are evolving and additional model results regularly become
available.”11
It is clear that there is an ongoing change in the climate and the rate of change has
increased in recent history. To ignore the change is not an option for a sustainable
community and therefore consideration has to be given to the climate projections
that have been developed through current best practice.
In considering the influence climate change has on the management and efficiency
of the drainage system and flooding impacts the following projections developed by
the CSIRO and Bureau of Meteorology have been adopted in conjunction and
agreement with Melbourne Water.
The following summarises the likely impacts of climate change on the drainage
network and flooding on the Peninsula:Sea level
The Victorian Coastal Strategy was launched on 10 December 2008 and the strategy
recommends a sea rise of not less than 0.8m which will be incorporated into the
Planning Scheme and supported by products from DSE and DPCD to guide coastal
planners and managers in apply the 0.8m rise.
The modelling of storm surge is being undertaken by CSIRO for the whole Victorian
Coast and no projections are available at this time.
Rainfall Intensity
The CSIRO has projected a range of rainfall intensity increases and the Shire in
conjunction with the Westernport Regional Greenhouse Alliance has considered the
range of projections. It is considered that the Shire would be prudent to consider
catchment analysis and modelling that uses a range of increases in rainfall
intensities and that it reflect the Melbourne Water’s conservative approach and adopt

11

Climate Change in Australia – Summary Brochure
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a rainfall intensity increase of 32% for flood mapping which is based on an increase
in temperature of 6.4 degrees Celsius and applying a 5% rainfall intensity increase
per degree. These projections are within the CSIRO range of increases by 2070.

4.12.

Pilot Catchment Analysis

4.12.1 Dromana Nepean Highway
The catchments that were studied include all discharges into Port Phillip Bay
between Anthony’s Nose and Nepean Highway. There are fourteen (14) discharge
points into Port Phillip from the study area. Four (4) of the discharge outfall pipes are
the responsibility of Melbourne Water
Figure 7 Catchment Area
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The study area is highlighted by steep areas of Arthurs Seat to the flat areas toward
Port Phillip Bay and includes the Dromana Shopping Centre.
The catchment investigations have been undertaken in two steps, initial drainage
network analysis of the whole catchment (Dromana Drainage Study) and flood
mapping of the area between Arthur St, Nepean Hwy Freeway Reserve and Port
Phillip Bay (Dromana Sub-Catchment Flood Mapping).
Drainage Network Analysis (Dromana Drainage Study Report)
The scope of the investigations were:
·
·
·
·
·
·

Analyse runoff from the catchment
Assess the effect of rising sea levels on the drainage system
Assess the effect of potential climate change induced increases in rainfall
intensities on the effectiveness of the drainage system
Identify overland flow paths and determine the amount of flow along these
paths in 5, 20 and 100 year ARI event
Consider the needs of upgrading the drainage system in the area
Estimate the capital costs of upgrading drainage infrastructure within the
study area.

To understand the drainage environmental within the study area a drainage model
was developed so that a range of climate change parameters, and storm events
could be varied to consider their effects and test the existing drainage network.
The parameters that were run through the model were:·
·
·

Storm events for the minor storm 1 in 5 years, major storm 1 in 20 years, and
extreme 1 in 100 year ARI storm event.
Sea level rises including rise increases projected as a result of climate change
Increased rainfall intensities based on historic rainfall, 32% and 70% increase
projections as a result of climate change.

Outcomes of the modelling have determined a range of drainage network
performances for the various parameter inputs. To determine which sections of the
pipe network should be further investigated and considered for upgrade the following
criteria has been used:·
·
·
·

In a 5 year event the overland flow exceeds 0.2m³/s through property
In a 5 year event the overland flow exceeds 0.5m³/s down a road
In a 20 year event the overland flow exceeds 0.5m³/s
In a 100 year event the overland flow exceeds 1.0m³/s through property
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· Any significant ponding of stormwater occurred
· An overland (by-pass) flow is directed through private property as assessed
from the Digital Terrain Model and on site visits
· There was potential for flooding of residential allotments
· There is a significant flood risk to the public
· There is a significant flood risk to an existing asset
The Dromana Drainage Study identified 38 pipe sections that required further
investigation and upgrade options.
When the climate change parameters are narrowed to a Sea Rise of 0.8m and a
Rain Fall intensity increase of 32% the estimated capital works expenditure required
to achieve the 1 in 5 year pipe network performance criteria would be in the order of
$11.6m. Some of this cost will be directly attributable to Melbourne Water for its main
outfall pipe network.
In addition planning controls will be required to be implemented for building
development within the area subject to flooding in the 1 in 100 year storm event to
reduce any damage in this major storm event.
Other outcomes of the study of this catchment have shown:
·

·

·

That the increase in the rise of sea level of 0.8m has negligible effect on the
effectiveness of the drainage network except for one section of the lowest
lying pipe network which is only marginally effected.
That the increase in rainfall intensity by 32% produces a significant increase
in overland flows for all storm events including the 1 in 5 year ARI and would
increase the frequency of flooding.
That the construction and/or enlargement of upstream retarding basins would
reduce the size of the pipe upgrades required in the lower sections of the
catchments

Dromana Sub-Catchment Flood Mapping
This report followed the Dromana Drainage Network Study which identified
significant overland flows within an area of that study. The area is in the lower, flatter
section of the catchment where there are low to medium density housing and a
higher density shopping district. The study area for flood mapping is between Arthur
St, Nepean Hwy, Freeway Reserve and Port Phillip Bay.
The aim of the flood modelling is to achieve a flood map for the 1 in 100 year ARI
storm event so that the process of preparing planning scheme control for
developments within the flood area can be implemented.
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In developing the flood model the range of climate change parameters used in the
Dromana Drainage Study have also been used for comparison of the flooding
outcomes. In addition the flood modelling trialled a range of catchment permeability
to take account of urban redevelopment and to calibrated and tests the model’s
sensitivity to a change in housing density over time.
The outcome of the flood mapping (1 in 100yr ARI storm event) for this area
identifies the location and extent of flooding and provides flood levels and estimated
depth of flooding for the climate change parameters of 32% and 70% increase in
rainfall intensity with a sea rise of 0.8m.
These outcomes will enable the process of preparing planning scheme control for
developments within the flood area to commence.
Other outcomes of the 1 in 100yr ARI flood modelling for this catchment has been:·
·
·

That the sea level rise of 0.8m has little effect on flooding in this catchment
and is contained within the foreshore and poses little threat to any property.
That the increase in rainfall intensity has significant effect on overland flows
and flooding within the catchment.
That increasing in the permeability of the catchment parameter to 60% in trial
modelling was determined to be equivalent to only a 5% rainfall intensity
increase. Given the increase in rainfall intensities for the two scenarios of 32%
and 70% has a much greater effect on flooding the varying impervious factors
were not run for the full modelling process.

4.12.2 Rosebud Drainage Study – Climate Change
The study area is generally bound by Port Phillip Bay, Eighth Street, south of the
Mornington Peninsula Freeway Reserve and Boneo Rd. There are seven (7)
drainage discharge pipes into Port Phillip Bay within the study area one (1) of which
is the responsibility of Melbourne Water.
The terrain is undulating with several trapped low lying areas where no overland flow
path is available (sumps) and only the pipe network can carry the stormwater. Areas
of flooding are known within the study area. The pipe network capacity is also
compromised near Port Phillip Bay by flat pipe grades and sediment build up. Part of
the study area is served by soakage pits.
This pilot catchment is considerably different in topography and extent of pipe
network and contrasts to the characteristics of the Dromana catchment study.
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Figure 8 Rosebud Drainage Study Catchment

Final Issue

Page 40

Mornington Peninsula Shire Integrated Local Flood 2009
Management And Drainage Strategy

Drainage Network Analysis (Rosebud Drainage Study)
The drainage network model that has been developed for this catchment has the
same scope of investigation, climate change projections and performance criteria as
detailed in the Dromana Drainage study above. One of the outcomes of the drainage
network model has identified a significant number (29) of sumps or landlocked sags
that prevent overland flow. In these areas the drainage network model has been able
to determine flood extents and flood levels for these areas for the range of climate
change projections and storm frequencies.
The Rosebud Drainage Study has detailed a range of capital works including:·
·
·

Construction of overland flow diversions, created by use of road humps,
raised footpaths, lowering of open space and /or
Construction of or enlargement of upstream retarding basins and /or
The upgrading/duplication of underground pipes and associated inlets to
reduce overland flows.

When the climate change parameters are narrowed to a Sea Rise of 0.8m and a
Rain Fall intensity increase of 32% the estimated capital works expenditure required
would be in the order of $3.0m to provide for the pipe network and storage areas in
sumps to achieve the 1 in 5 year performance criteria. Some of this cost will be
directly attributable to Melbourne Water for its main outfall pipe network.
In addition planning controls will be required to be implemented for building
development within the sump areas subject to flooding in the 1 in 100 year storm
event to reduce any damage in this major storm event.
Rosebud Sub-Catchment Flood Mapping
The area of 1 in 100 year flood mapping review has been identified through the
drainage network investigation and is east and west of Boneo Rd from Point Nepean
Rd to The Drive and Murrowong Av area.
The flood model developed for this sub-catchment has used a different software
package than the Dromana flood study because of the higher overland flow
component of the flood event.
The outcome of the flood mapping (1 in 100yr ARI storm event) for this area
identifies the location and extent of flooding and provides flood levels and estimated
depth of flooding for the climate change parameters of 32% and 70% increase in
rainfall intensity with a sea rise of 0.8m.
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These outcomes will enable the process of preparing planning scheme control for
developments within the flood area to commence.
Other outcomes of the 1 in 100yr ARI flood modelling for this catchment have been:·
·

That the sea level rise of 0.8m has little effect on flooding in this catchment
and is contained within the foreshore and poses little threat to any property.
That the increase in rainfall intensity has significant effect on overland flows
and flooding within the catchment.

4.12.3 Recommendations from Pilot Catchment Studies
The two catchment studies have provided a means to consider the drainage and
flood modelling processes and extent of investigations required to achieve a full
understanding of drainage catchments and the impact of climate change on the
existing pipe network.
The findings of the studies provide a program of capital works and estimated costs
so that the Shire is able to develop short and long term capital expenditure to
address climate change projections.
The flood mapping has provided the details necessary to initiate Planning Scheme
controls in areas that flood.
The study reports have recommended using Special Building Overlay (SBO) as the
form of planning control in these two catchments. Section 7.2 below outlines other
forms of planning control that can be considered and may be appropriate for other
catchments.
Flood and drainage models for both studies have considered the ‘no climate
change’ scenario which provided a comparison to the outcome of climate change
parameters.
Climate change research provides a considerable range of possible projections
which could argue the case to do nothing because the research is not definite. This
challenge has been identified in the ‘Precautionary Principle” by the United Nations
at their conference on Environment and Development in 1992 where a guiding
principle was developed that states:“Where there are threats of serious or irreversible damage, lack of full scientific
certainty shall not be used as a reason for postponing cost effective prevention
action”.
This principle has generally been accepted as “best practice” across Australia
including the Victorian Government.
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It is considered reasonable that the Mornington Peninsula Shire adopt a range of
climate change projections for future studies that provide cost effective preventative
action. The following climate change projections are considered reasonable for the
develop drainage network and flood models:· Sea level rise of 0.8m. This has been adopted by The Victorian Coastal
Strategy 2008 and has been included into the Planning Scheme.
· Rainfall Intensity increase of 32% which has been recommended by
DSE/CSIRO and adopted by Melbourne Water.
· Rainfall intensity increase of 70% which will provide the upper level of climate
change outcomes for long term planning horizon considerations.
The two Pilot Catchment Studies have developed a program of capital works for the
drainage network improvements and flood mitigation that address a range of climate
change parameters and storm frequencies. For the two studies completed it is
considered that the capital works for the 1 in 5 years ARI for 32% rainfall intensity
increase and 0.8m sea rise provides for cost effective preventive action.
That this level of capital works in conjunction with the 1 in 100 year ARI flood
mapping planning control provides effective property protection for the planning
horizon of 2070.

Flood mapping provides a planning tool for effective preventive action
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5. What We Need to Know (Completing the Knowledge Base)
Climate change presents a range of uncertainties for the development of new
housing and infrastructure and sets the challenge to maintain sustainable/tolerable
flooding outcomes in established areas.
Significant research and modelling is occurring worldwide. In Australia Federal and
State Governments agencies are co-operating to establish best practice and where
possible develop projections for use in local areas.
On-going research may change the projections over time however the probability of
reduced climate effects is very low and the need to undertake planning now to adapt
to the projected climate change has been accepted worldwide.
Local Government is where climate change meets the people. Rainfall, flooding and
drainage will have an effect on how people live within our environment.
The need to understand how the drainage catchments will perform under increased
rainfall intensities and rising sea levels is critically important for the Peninsula
community. To achieve this knowledge a process of combining existing knowledge,
new data collection and development of a drainage network analysis and flooding
model for each catchment will be required. The process is outlined in Figure 9.
There are over 70 plus catchments on the Peninsula and as indicated in section 4.9
above a risk assessment is required to establish a priority for catchment analysis.
Depending on funding this is likely to take up to 10 years.
The outcome of the process outlined in Figure 9 is:·
·
·
·

Development of flood maps to establish where and at what level development
is appropriate
Updating of the Planning Scheme to include new overlay mapping
Identification of the infrastructure improvements or upgrades required to
achieve tolerable/sustainable flooding outcomes
A detailed funding program for the catchment climate change adaptation
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Figure 9 Completing the Knowledge Base Process

Continue Drainage Network Analysis and Flood Mapping for
all risk catchments
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6. What can we do now (Immediate Actions)
6.1.Resource the Knowledge Collection
The Shire has already established the multi-disciplinary team known as the Local
Integrated Drainage Strategy E-Team to bring together a broad range of Shire staff
currently involved in some form with drainage or flooding.
The development of the two pilot catchments has provided the understanding of the
work load necessary to complete the tasks required. There are components of the
work that will require specialized expertise in flood modelling and this can be
resourced through specialized consultants.
A significant component of the work will require addition in-house staff resources to
undertake the following tasks:·

·

·

·

·
·
·
·
·
·
·
·

Initially the collection of known information that will be used to develop catchment
risk profiles to enable catchment prioritization prior to full investigation and flood
modelling for each catchment.
Develop a broad based community awareness of the need to plan for climate
change effects on drainage and flooding and alert them to the program of
catchment investigations in conjunction with Melbourne Water.
In depth catchment investigation including collection of topographic details
(Melbourne Water LiDAR data), confirmation of underground drainage
infrastructure including outlet structures, and existing housing development.
Continually liaise with Melbourne Water to achieve a co-ordinated and consistent
approach between region and local catchment investigation and sharing of data
e.g. Digital elevation modelling
Develop catchment based community awareness during the investigation of each
catchment
Prepare catchment modelling briefs for each catchment
Direct specialized consultants to undertake catchment modelling, review and
report results.
Identify gaps and improvement actions
Liaise with planning and assist planning staff to prepare Planning Scheme
Amendments to introduce new appropriate Flood Overlays.
Undertake Planning Scheme Amendments
Prepare capital works programs for the implementation of flood mitigation works
and climate adaption projects.
Combine all catchment outcomes and mitigation and management programs for
the development of a Flood Management Plan for the Peninsula
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The quantum of the work will be dependent on the number and type of catchments
that will be investigated each year however based on the two catchments currently
being investigated and the need to develop the Flood Management Plan in
collaboration with Melbourne Water it is anticipated that addition of staff resources of
the magnitude of 4 EFT (Effective Full Time employees) will be required.
Other immediate actions that will provide support and information during the process
of developing catchment plans include:
·
·

Review of maintenance procedures with a view of developing data collection
for pipe network condition rating and pipe /pit location confirmation.
Review of the Municipal Emergency Management Plan to incorporate Special
Plans and Arrangements for flooding.

6.2.Assessment of Catchment Analysis Priorities
There are many competing factors to take account of when considering which local
catchment areas should be analysed and in what order.

Known flooding ‘Hot Spots’ one criteria to consider in mapping priority
Council plans to amend the Planning Scheme clause 21.07 Guiding Future
Township Development to include Table 5 areas (this Amendment C84 is currently
awaiting the approval of the Minister for Planning). Other strategic planning work
(i.e. Housing and Sustainable Settlement Strategy) is also planned in 2009 and this
will identify areas where development should be consolidated to meet future demand
for housing growth. All these areas need to be considered in the development of
priorities for catchment analysis.
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Table 3 outlines the hierarchy for centres across the Peninsula from major centres to
convenience. “The vital role of the hierarchy of activity centres is achieving a distinct
and compact settlement pattern on the Mornington Peninsula”.12
Table 3 Activity Centre Hierarchy (table 1 Clause 21.07-3: MP Planning Scheme
Amendment C84
Major
Mornington

Township
Mt Eliza
Bentons Square
Mt Martha

Rosebud

Dromana
Rye
Sorrento

Local

McCrae(Cnr.
Lonsdale St)
Rosebud West
Blairgowrie
Portsea

Hastings

Convenience
Humphries Road, Mt Eliza
Beleura Hill Road, Mornington
Robertson Drive, Mornington
Wilsons Road, Mornington
Dava Drive, Mornington
Boundary Road Dromana
McCrae(Cnr. Beverley St)
Old Cape Schanck Rd
Rosebud
Illaroo St Rosebud West
Carmichael St Tootgarook
Dundas St Rye

Somerville
Balnarring

Baxter
Tyabb
Bittern
Crib Point
Disney St Crib Point
Red Hill South
Flinders
Note 1: Martha Cove, Safety Beach is separately classified as Convenience/harbour centre

There are also known ‘Hot spots’ of flooding areas on the Peninsula that impact on
properties and sometimes on dwellings which have a high priority for catchment
analysis and flood mapping. Some knowledge of these ‘hot spots’ is required to
identify whether it’s a whole of catchment problem or an isolated pipe or overflow
problem.
Therefore factors that that could be used as criteria for priority assessment include:· The Shire’s Strategic Framework Plan including the Activity Centre Hierarchy
· The Housing and Sustainable Settlement Strategy (expected completion late
2009)
· The frequency of flooding

12

Municipal Strategic Statement – Clause 21.07 Mornington Peninsula Planning Scheme
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· The extent of flooding i.e. the number of properties and or Public
infrastructure affected.
· The consequence or severity of flooding i.e. inundation of properties,
inundation of dwellings, closure of roads, environmental damage, social
disruption, etc.
· The cost of rehabilitation after a flood
· The age of drainage assets i.e. the likelihood of pipe failure
· The cost of maintenance intervention
· Social impact of flooding
These criteria can be refined and or expanded by the Shire’s Local Integrated
Drainage Strategy E-Team. The E-Team recommendations on the criteria would be
ratified by senior management.
The adopted criteria will then be used to develop a risk profile for each catchment
which in affect would provide a comparison or priority for the catchments.
Table 4 Risk Profile Comparison Concept
Risk Profile

FLOODING LIKELIHOOD

Certain
Likely
Moderate
Unlikely
Rare
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Insignificant Minor

Moderate

Major

Catastrophic

CONSEQUENCES
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6.3.Program for the Completion of the Knowledge Base
The time frame to complete the tasks required to develop catchment analysis and establish the works required for pipe network and
flood mitigation is shown in Table 5.
Table 5 Knowledge Base Time Frame
Action
Establish framework for Knowledge Collection
Prepare Catchment Framework
Data Collection
Undertake Catchment Analysis
Establish Mitigation and Protection Projects
Adaption Implementation
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2009

2010

2011

2012

2013

2014
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6.4.Funding the Knowledge Base
Table 6 provides and outline of the resources and costs associated with preparing catchment analysis and establishing the works
required for pipe network and flood mitigation improvements
Table 6 Setting up the Framework for Knowledge collection
Action

Purpose

Action

Responsibility

Outcome

Priority
1

MPSC

Man
Months

Period

Resources
Establish Existing
Conditions and
Responsibility

Final Issue

Liaise with Melbourne Water and
establish responsibility levels for
flood mapping for each catchment

MPSC & MW

MPSC Catchment
responsibility
identified

Drainage Engineer

3 mths

2009 – 10

Identify short and long term
development pressures

MPSC E Team

Development Hot
Spots identified

Drainage Engineer

1 mths

2009 – 10

Drainage PM

1 mths

Planner

1 mths

Confirm climate change
parameters with Melbourne Water
Identify existing known flooding
Hot Spots

MPSC & MW

Parameters Identified

Drainage Engineer

1 mths

2009 – 10

MPSC

Drainage Engineer
Assistant

1 mth
1 mth

2009 – 10

Drainage Maintenance Review to
pipe network condition rating and
consider data collection during
maintenance processes

MPSC &
Service
Provider

Hot Spot Plans
showing known
extent of flooding
On-going condition

Drainage Engineer

1 mth

2009 – 10

Drainage PM

1 mth

Assistant

1 mth
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Action

Purpose

Action

Responsibility

Outcome

Priority
1 (cont)

2

MPSC

Staff Time

Period

2009 – 10
2009 – 10

Resources
Establish Existing
Conditions and
Responsibility
(cont)

Prepare
Catchment
Framework

Final Issue

Emergency Response Plans for
Flooding Review

MPSC & MERO

Special Plans and
Arrangements” to be
developed in the
Municipal
Emergency
Management Plan
for flooding.

Drainage Engineer

0.5 mth

MERO

0.5 mth

Drainage Engineer
Drainage PM
Communications
Team
Drainage PM

3 mths
3 mths
3 mths

2009 – 11

2 mths

2009 – 2010

Assistant

1 mth

Drainage PM

1 mth

Drainage Engineer

1 mth

Drainage PM

1 mth

Planner

1 mth

Communication and education
program of drainage impacts.

MPSC

Develop community
awareness of
drainage issues

Establish catchment analysis
parameters

MPSC

Set parameters for
catchments

Establish Tolerance levels for
flooding in conjunction with
Melbourne Water and SES

MPSC
MW
SES

Set tolerance levels
for flooding events

Prepare a program of projects for
catchments analysis

MPSC

List of Catchments to
be analysed for
modelling
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Action

Purpose

Action

Responsibility

Outcome

Priority
3

Staff Time

Period

Drainage Engineer

1 mth

2009 – 10

Drainage PM

1 mth

Planner

1 mth

Drainage PM

6 mths

Assistant

6 mths

Planner

6 mths

Drainage Engineer

1 mth

2009 – 2010

Drainage PM

6 mths

2009 – 2014

Assistant

16 mths

Drainage PM

1 mth

Drainage Engineer

1 mth

Planner

1 mth

Resources
Data Collection

Prioritise Catchments analysis

MPSC
MW

4

MPSC

Undertake
catchment
analysis

Final Issue

Establish priority list
of catchments to be
analysed

Develop community education and
awareness programs for whole
community and priority
catchments

MPSC
MW
SES

Obtain LIDAR terrain data through
Melbourne Water
Confirm drainage network in the
field

MPSC
MW
MPSC
Service
Provider

Utilise LIDAR terrain
within GIS
Establish actual
drainage network

MPSC

Establishment of
catchment priority
and specialist to
deliver the program

Seek Agreement with Melbourne
Water on catchment priority and
specialist resources required.

MW

Develop community
awareness of
drainage issues
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Action

Purpose

Action

Responsibility

Outcome

Priority
4 (cont)

5

MPSC

Staff Time

Period

2009 – 2014

Resources
Undertake
catchment
analysis (cont)

Establish
Mitigation and
Protection
projects
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Prepare flood plans

MPSC

Identify mitigation works and nonstructural programs for risk
reduction

MPSC

Develop a risk matrix n
conjunction with Melbourne Water
to prioritize works programs

MPSC
MW

Develop non-structural control
through planning overlays

MPSC

Review flood warning systems for
catchment/ Review the emergency
plan for the catchment

MPSC
SES

Prepare flood mitigation and
climate adaption works program

MPSC

Establish plans
which clearly
indentifies flood
extents and depths

Drainage PM

19 mths

Planner

6 mths

Establishment of a
Capital Works
program to reduce
the risk of flooding

Drainage PM

19 mths

Drainage Engineer

6 mths

Prioritization

Drainage PM

4 mths

Drainage Engineer

3 mths

Planner

3 mths

Planning Scheme
amended to include
Special Building
Overlays
Protocols/
procedures
Established

Drainage PM

7.5 mths

Planner

64.5 mths

Drainage PM

1.5 mths

Drainage Engineer

1.5 mths

Works Program
prepared

Drainage PM
Drainage Engineer

1.5 mths
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Action

Purpose

Action

Responsibility

Outcome

Staff Time

Period

Drainage PM

1.5 mths

2010 – 2016

Planner

1.5 mths

Building

3 mths

Drainage PM

3 mths

Planner

3 mths

Communication

3mths

Construction of flood
mitigation
infrastructure to
provide a level flood
protection

Drainage PM

30 mths

Design Engineer

90 mths

IP - Team

60 mths

Update emergency
plans for catchments
once mitigation
works have been
undertaken

Drainage PM

4 mths

Drainage Engineer

4 mths

Set new flood levels
from new mitigation
works

Drainage PM

6 mths

Drainage Engineer

6 mths

Priority
5 (cont)

Resources
Establish
Mitigation and
Protection
projects (cont)

Building Regulations declare flood
levels

Advise community of the
catchment study outcome

6

MPSC

Adaption
Implementation

Implement the program of works
to provide a level of flooding
certainty within the catchment

Review the emergency plan for
the catchment

MPSC

MPSC

MPSC

MPSC
SES

Establish flood management
levels
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MPSC

Flood Levels
declared

Community
meetings
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Table 7 Summary of Resources
MPSC

Staff Time

Period

Resources

EFT No.
(Mths/Period)

Drainage PM

120

2009 – 2019

1.00

Drainage Engineer

38

2009 – 2019

0.32

Planner

96

2011 – 2019

1.00

Building

3

2010 – 2016

0.04

Communication

6

2009 – 2015

0.08

Assistant

25

2009 – 2015

0.34

Design Engineer

100

2009 – 2019

0.83

IP - Team

60

2009 – 2019

0.63
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To achieve the time frame outlined in Table 5 it is estimated that the staff resources
required would be in the order of 4 EFT employees which is a cost of $400,000 per year.
The cost of catchment analysis including modelling and pipe network and flood mitigation
work assessment is in the order of $90,000 per study and it is estimated that there are 47
urban catchments that require investigation. Total estimated cost of $4.3m.
It is to noted that the cost of investigation per catchment will vary however the two pilot
catchment investigation indicate the cost to be in the order of $90,000 per study.

6.5.Funding Program for Infrastructure Implementation
The catchment investigation will develop a program of works to be undertaken. The
works will require detailed design and contract preparation prior to tendering.
The two pilot projects have estimated infrastructure implementation costs of $11.5m for
Dromana and $3.0m for Rosebud. This indicates the varying nature and large costs of
some catchments requirements.

6.6.Education and Awareness
The impact of ‘flash floods’ on communities and individuals can vary dramatically. High
impact floods can cause significant damage to properties and public infrastructure and
cause extreme anxiety to individuals.
Climate change projections will expand the number of communities and individuals
affected by all levels of flooding.
There is a need for education and awareness programs at two different levels.
Regionally
Regionally Melbourne Water has committed to developing a community flood education,
awareness and preparedness program, including flood warning, in partnership with
Victoria State Emergency Service, and Municipalities. It is considered that this program
will provide community knowledge on broad flooding issues such as climate change, risk
communication, preparedness action plans, household, industrial and commercial safety
plans. As well as developing and maintaining flood warning systems and research into
social impacts of flooding.
Locally
The aim of this level of education and awareness is to provide information on predicted
flooding within local communities down to a level where each individual is aware of the
flooding risks in their neighbourhood and on their own property. It also provides
information about the process and studies that identify flooding within the community.
This strategy provides the framework for identify the location and extent of flooding
across the urban areas of the Peninsula. The outcomes of flood modelling may concern
some communities and individuals and therefore it is considered important that initial
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awareness of the investigation process that will occur for each catchment is provided at
the earliest stage.
Community education of the outcomes of the flood investigation will be essential to
provide the ground work for implementing planning control for areas likely to flood and
subsequently setting floor levels for individual buildings under the Building Regulations.
The Planning Scheme Amendment process will in itself go through a community
consultation phase. The experience of the planners is that prior community knowledge
and participation in the issues under consideration reduces the time taken for the
Scheme amendment to proceed.
It is proposed that the following Education and Awareness Program be used as a
template for each catchment investigation.
Figure 10 Education and Awareness Program
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7. What we need to plan to do (Longer term Actions)
7.1.Funding Options
7.1.1. Melbourne Water
An objective of the Port Phillip and Westernport Region Flood Management and Drainage
Strategy is to provide technical and financial assistance to councils that have identified
flood risk.
It is not clear at this stage as to the extent of financial assistance likely to be available
and whether Melbourne Water’s flood management plan priorities will dictate the
availability of financial assistance.
Melbourne Water has the ability to seek property owner finance within its water
management district under Section 196 of the Water Act. Under this section Melbourne
Water may require owners to contribute to works carried out as part of its function. Flood
mitigation works required under a Flood Management Plan would fall under Melbourne
Waters functions as a Regional Authority.
Melbourne Water has an annual Waterways and Drainage Charge which is levied on all
rateable properties on the Peninsula.
Melbourne Water also collects developer charges to meet the cost of new regional
drainage infrastructure required for areas where they have a defined drainage scheme.

7.1.2. Mornington Peninsula Shire
The Shire has no power to obtain funding under the Water Act as it is not a Designated
Authority. However if a Water Management Scheme is prepared under Division 5 of the
Water Act, Council may be nominated to construct, operate, control and manage the
scheme.
Under the Local Government Act 1989 the Shire has the management and control of
public drains within the Municipal district except for drains vested in other Authorities.
The Shire can prepare a special rate or charge scheme to recover expense for drainage
works under section 163 of the Local Government Act. These provisions have generally
been used to fund new infrastructure rather than upgrading or augmentation of existing
infrastructure. The process is subject to appeal to the Victorian Civil and Administrative
Tribunal (VCAT) and requires the comprehensive assessment and justification of ‘Special
Benefit’ for property owners charged into the scheme as well as a broader assessment of
community benefit. The process is extremely resource consuming, lengthy and subject to
the uncertainties of decisions from VCAT. Drainage schemes are also particularly difficult
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for the community to associate the “Special Benefit” of the works being undertaken to
their property when the works are likely to be remote from their property.
Under Section 162 of the Local Government Act the Council has the power to declare a
service rate or annual service fee for any prescribed service.
Under the Planning and Environment Act a development contribution plan can be
developed however this type of contribution levy is only applicable for new developments
and is used where no or little existing development or drainage infrastructure is available.
This contribution levy has been proven to be extremely complex and difficult to implement
for drainage works especially in established or semi established areas as new growth is
unpredictable in terms of timing and location. It also requires considerably more
resources to implement and administer compared to a special charge/rate scheme.

7.1.3. Grants
The adoption of this Strategy will provide the framework for the Shire to seek grants from
the Federal Government and State Government agencies both for catchment
investigation and flood mapping as well as drainage upgrade and flood mitigation
infrastructure.
The Housing Affordability Fund is a Commonwealth Government program that is targeted
to Local Government. The program aims to reduce the cost of new or infill developments
to make housing more affordable. Drainage network and flood mitigation works may be
eligible where they enable land to be developed without additional drainage infrastructure
costs to the developers.
Other funding opportunities may arise as a result of acknowledgment of likely increased
flooding in existing urban areas as a consequence of climate change. To take advantage
of any future funding the development of catchment investigation and flood mitigation and
climate change adaption works programs as outlined in this strategy will enhance the
possibility of receiving funds.

7.1.4. Funding Responsibilities
The two pilot projects have shown that recommended works both for pipe network and
flood mitigation works have shared responsibility between the Shire and Melbourne
Water under the current broad definitions.
The dissection of the financial responsibility will be a negotiated arrangement with
Melbourne Water and it is hoped that the outcome will be improved definitions of
responsibilities within the two pilot projects catchments which can be used as template
across all catchments on the Peninsula.
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Whereas Melbourne Water has the clear legislative ability to collect funds for drainage
works, Council’s ability is considerably more complex, resource intensive and with
outcomes that are not certain.
It is considered that where detailed catchment investigation and modelling is undertaken
that provides defined pipe network and flood mitigation infrastructure works that a single
financial scheme should be able to be implemented that allows funds to be allocated to
both Melbourne Water and/or the Shire to undertake the works.
A single efficient financial scheme is seen as essential because of the climate change
imperatives being faced by the Shire in each catchment and the shared responsibility
within the pipe network between the Shire and Melbourne Water.

7.2.Implementing Planning Control
The development and completion of catchment analysis provides the flood mapping
details, flood risk profile and associated substantive evidence required to commence the
process of preparing Planning Scheme Amendments to introduce planning controls on
the development of land that is subject to flooding.
The planning provisions for flood zones and overlays cover a range of flood risks likely to
be encountered and include:Urban Floodway Zone (UFZ)
The UFZ applies to catchment floodways in urban areas where the potential flood risk is
high due to existing or future urban development. Land use is severely restricted to
recreational and some farming activities. Because of these restrictions it is not widely
used.
Floodway Overlay (FO)
The FO applies to catchment flooding in both rural and urban areas. The floodway areas
convey active flood flows or provide flood storage with a lesser flood risk than UFZ. The
focus is on the control of developments. There is no control on land use.
Land Subject to Inundation Overlay (LISO)
The Land Subject to Inundation Overlay identifies land that floods or is in a flood fringe
area affected by the 1 in 100 year flood in both rural and urban areas. The flood risk is
less than UFZ or FO areas and the focus is on conditions for the development of
buildings or works.
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Special Building Overlay (SBO)
The SBO applies to urban areas only. As a result of the variation of drainage design
standards and rainfall intensities over time as well as the pressures of redevelopment of
urban areas, land is often flooded when the capacity of the pipe network is exceeded.
Overland flood flow-path areas are critically important for the drainage system and the
purpose of the SBO is to manage development in these areas through planning controls
that maintains the free passage and temporary storage of floodwaters, minimises flood
damage and ensures that any development will not cause any significant rise in flood
level or velocity.
Figure 11 Flood Diagrams for Planning Provision13

The consideration of which planning provision is used will be determined by the
outcome of the catchment analysis and consultation with planning staff.

13

VPP Practice Notes August 2000 Department of Infrastructure Victorian Government

Final Issue

Page 62

Mornington Peninsula Shire Integrated Local Flood 2009
Management And Drainage Strategy

7.3.Implementing Drainage Network and Flood Mitigation Infrastructure
Section 6.2 discusses the development of the program for undertaking the catchment
analysis and the assessment of catchment priority. However the drainage network and
flood mitigation projects that are identified in the catchment analysis will require a
separate assessment to determine priority of projects across catchments.
Melbourne Water has developed a Flood Risk Assessment Rating Matrix for the
consideration of priorities for flood prevention expenditure. The Rating Matrix considers:·
·
·

Economic risks- determined by Average Annual Damage per property formula
Social Risk- is determined by a formula that uses five factors including
vulnerability, disruption and history
Hazard Risk - is determined by a formula that includes depth, rate of rise, speed of
flow and primary land use

Research into community attitudes into ‘flash flooding’ tolerance has also been
undertaken which will assist in the assessment of the Social Risk factors in the rating
matrix.
Flood mitigation works on the Mornington Peninsula that are the responsibility of
Melbourne Water will be assessed and prioritized with other Regional projects.
The two pilot catchment analysis projects that are very close to completion will provide
the first opportunity for Shire officers to present and discuss flood mitigation works that
integrate regional and local projects. It is considered that a conjoint expenditure plan for
some projects will be essential for efficient project delivery.
Local drainage network and flood mitigation works which are not linked to Melbourne
Water projects will need to be prioritized across all Mornington Peninsula catchments that
have been investigated and analysed. It is proposed to utilize the Flood Risk Assessment
Rating Matrix to undertake this task.
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Appendix 1
Glossary of Terms
Annual Exceedance Probability (AEP)

Average Recurrence Interval(ARI)

Catchments

Coefficient of run off

Design Flood Event (DFE)

Flash Flood

Final Issue

The statistical likelihood of occurrence of
a rainfall event or flood of a give size or
larger in any one year expressed as a
percentage.
A statistical estimate of the average
period in years of the occurrence of a
rainfall event or flood of a given size or
greater. For example a rainfall event or
flood with a discharge as large as the 1
in 100 year ARI event will occur on
average once every 100 years. The ARI
of the event will give no indication when it
will occur.
A catchment is the geographic area
where surface water naturally runs off (or
is collected by the drainage net work)
and is discharged into the sea or defined
creek, stream, open channel or drain.
The estimate of stormwater flow from a
storm event for an area taking into
consideration infiltration, topography, and
catchment surface. Expressed as a
decimal fraction of 1. An example a
coefficient of 0.5 represents 50% of the
rain falling on the surface runs off as
stormwater flow.
The term is used to define the extent of
flooding for a defined storm event. It is
usually associated with planning control
and is generally the 1 in 100 year (ARI)
flood event. However the design flood
may vary according to risk
considerations.
Sudden and unexpected flooding caused
by local heavy rainfall. In urban areas
flash flooding occurs when the rainfall
event exceeds the local drainage
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Flood Management Plan

Flood Maps

Hot Spots

On-Site Detention

Overland Flow Path

A term used by Melbourne Water to
define a Municipal wide flood and
drainage strategy.
A plan that shows the extent of flooding
within an area for a Design Flood Event.
Flood Maps are generally the result of
catchment analysis and modelling.
Areas known to flood at a higher
frequency than the rest of the drainage
system. Monitoring and maintenance is
at a higher level to reduce flooding
consequences.
A stormwater structure that stores
stormwater in a storm event and releases
it at a controlled rate into the existing
drainage system. It is generally used
where property developed increases the
stormwater runoff from the land and or
the existing drainage system is under
capacity.
The path of stormwater surface flow
usually in urban areas when the
underground pipe system has reached its
capacity and stormwater discharges from
pits into roads and properties.

Rainfall intensity

The quantity of rainfall over a given time.
It is usually expressed as millimetres per
hour.

Retarding/Retention Basin

A holding basin which temporarily stores
stormwater while allowing a reduced
discharge rate thereby reducing the
downstream stormwater flow rate.
Retention basins are similar but retain
some stormwater storage for wetlands or
permanent water features.
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Soakage Pit

Final Issue

A structure that collects surface water
and distributes the water through
perforated pipes or other distribution
systems into the permeable sub soil.
They are designed to have sufficient
water storage to enable the stormwater
to be absorbed into the soil without
creating a hazard.
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Appendix 2 Catchment Area Plan
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