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Executive Summary 

The challenges of localised flooding 

Floods are a natural occurrence in the Port Phillip and Westernport region. We can’t stop 

them happening, but we can plan for and manage the risk, and reduce the 

consequences. Melbourne Water, Council and the Victoria State Emergency Service are 

working together to reduce the severity and impacts they cause to people, places and 

communities.  One of the ways this is being achieved is through the development of 

Flood Management Plans. 

The Maroondah municipality faces a number of local flood management and drainage 

challenges including with urban consolidation and climate change.  

Land developments within the City of Maroondah have occurred generally in three 

phases as follows:  

1. Pre 1960 - low density residential and rural 

2. 1960 – 1980 - Normal density residential, some business, industrial and roads 

3. 1981 – Present - Medium to high density residential infill and redevelopment, many 

business and industrial developments and major road infrastructure upgrades  

A significant portion of Council's piped drainage system was designed and constructed in 

the 1960’s and 1970’s based on drainage design standards which are now considered 

out-of-date and did not have regard for larger flows, in excess of the pipe capacity.  The 

drainage system was designed to cater for properties with a high percentage of 

permeable areas typically in the in the order of 60% to 85%. Over time dwellings have 

been extended and / or redeveloped, and as a result the percentage of permeability has 

been significantly reduced to between 30 and 50%. The gradual development over the 

last 50 years has resulted in the drainage system being unable to cope with the 

increased flow rates.  

Flooding 'hotspot' areas are typically located along at low points and valleys where 

overland flow paths have not either been adequately provided or have been blocked by 

development. Approximately 16% of properties within the municipality are subject to 

flooding in a 1 in 100 year rain event based on Council’s flood modelling. 

Council recognise that integrated approaches to urban water management can lead to 

multi-functional water and land use where flood storage, habitat connections, water 

quality control, water re-use and social amenity are integrated. This is outlined in the 

Maroondah Water Sensitive City Strategy which was developed in 2015 and considers 

the issues and opportunities associated with potable water, stormwater and wastewater.  

The Strategy outlines the vision and the steps required to achieve Council's goal of 

becoming a water sensitive city by 2040. Part of the vision of the strategy is that the 

City of Maroondah will have good water security and be resilient to drought and flood. 

What is a Flood Management Plan? 

This Flood Management Plan (this Plan) outlines roles and responsibilities and describes, 

at a high level, Council and Melbourne Water’s key flood management activities. This 
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Plan identifies specific actions to improve flood management the municipality over the 

next five years.  

The Victoria State Emergency Service has also developed the Maroondah Storm and 

Flood Emergency Plan (MSFEP). This independent but complimentary document focuses 

on flood preparedness, community awareness, flood response, recovery and coordination 

as a component of broader municipal emergency management. 

Flood Management Plan goals and objectives 

The overarching goal of the Flood Management Plan is to contribute to reducing the risk 

and impacts of flooding on local communities.  The objectives in developing and 

maintaining this Flood Management Plan are to: 

 enhance collaboration 

 identify hotspots and flood risks 

 provide opportunities for information sharing 

 identify achievable improvement actions  

 clarify contacts at other agencies, and 

 align with the Flood Management Strategy, Port Phillip and Westernport, 2015. 

By enhancing the understanding of flood risk and improving collaboration between 

Melbourne Water, Maroondah City Council and VICSES, flood issues will be managed in 

an informed and efficient manner. In time the risk of floods and associated impacts on 

the community will be reduced. 

Key management actions 

A core component of this Plan is the improvement plan.  The improvement plan identifies 

key issues under the following themes:  

 Flooding and flood risk 

 Asset management and maintenance 

 Community education and awareness  

 Improved communication and collaboration between all stakeholders 

Some of the key flood related issues for the Maroondah municipality include the need to: 

 Amend the Maroondah Planning Scheme to reflect completed flood mapping that has 

been undertaken by Council; 

 Update Melbourne Water flood risk assessment and prioritise resultant flood 

mitigation requirements; 

 Identify and develop a dam management plan for Council owned and privately owned 

dams that pose a risk with regards to flooding; 

 Resolve gaps in asset information relating to other authorities including VicRoads; 

 Share information and data of catchment interface issues between Council and all 

neighbouring municipalities; and 

 Ensure that Council strategies that reference mutual objectives flood management. 
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Actions have been developed to address each of the key issues. Agency responsibilities 

for implementation of the actions have been assigned. Specific details relating to each 

action are documented in Appendix 1.  

Reference 

no. 

Action Responsibility 

1 Amend Planning Scheme to reflect completed flood 

mapping 

MCC / MW 

2 Investigate feasibility of stormwater harvesting for 

reuse to mitigate flooding issues 

MCC / MW 

3 Update of Melbourne Water flood risk assessment 

required and resultant flood mitigation prioritisation to 

progress discussions of asset ownership in large Council 

managed catchment in Croydon 

MW / MCC 

4 Identify and develop a dam management strategy for 

Council owned and privately owned dams 

MW / MCC 

5 Councils flood modelling to be kept up to date MCC / MW 

6 Share information regarding maintenance of Melbourne 

Water assets 

MW / MCC 

7 Map drainage assets and demarcate maintenance 

responsibilities between stakeholders 

MCC / VicRoads 

/ MW 

8 Address litter and debris accumulation in drainage 

system.  Council to identify opportunities to reduce 

litter transportation throughout catchment 

MCC / MW 

9 Share information and data of catchment interface 

issues with neighbouring municipalities 

MCC 

10 Continue annual coordination meetings - agenda for 

next meeting to be developed 

MW  

11 Ensure that Council strategies that reference flood 

management are linked by mutual objectives 

MCC 

12 Develop key flood education messages and target 

individuals and the community 

MCC / VICSES / 

MW 

The collaborative development of this Plan and the Flood Emergency Plan for the 

municipality provides a basis for improved coordination and collaboration.  

Coordination will be further improved with annual meetings between Melbourne Water 

and Council, and other key stakeholders as required, to discuss ongoing operational and 

improvement opportunities. 
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1. Background 

The Port Phillip and Westernport Region Flood Management and Drainage Strategy 

(Melbourne Water, 2007), recognised no single organisation and no single approach can 

deliver an effective response to flood management issues.  A coordinated and 

collaborative approach by flood managers and communities is required.   

A key outcome from the strategy was the commitment from Melbourne Water to work 

with each Council within the region to produce a local Flood Management Plan.   

The new regional Flood Management Strategy released in October 2015 continues to 

support updating municipal flood management plans to reflect new information, local 

priorities and agreed flood management solutions. 

2. Introduction 

This Flood Management Plan has been developed in response to a recommendation from 

the Victorian Auditor General’s Office to improve collaboration between flood 

management agencies. And to assist Maroondah City Council, Melbourne Water and the 

Victoria State Emergency Service (VICSES) working at a local level to implement the 

objectives of the Port Phillip and Westernport Region Flood Management and Drainage 

Strategy (Melbourne Water, 2007). 

The Plan outlines roles and responsibilities and describes, at a high level, Maroondah 

City Council and Melbourne Water’s key flood planning and management activities. It 

details the flood risks for the municipality, identifying hotspot areas, and contains 

actions to address key gaps identified when developing the Plan. 

2.1 Scope 

This plan outlines key activities, roles and responsibilities for Melbourne Water and 

Council for flooding related to waterways and the drainage system.  It considers current 

and future flood risks.  The scope does not include flooding arising from dam failure or 

tsunami.  Emergency response planning is not included in this plan as it is addressed in 

the Flood Emergency Plan. 

2.2 Objectives 

The objectives in developing and maintaining this Flood Management Plan are to: 

 enhance collaboration 

 identify hotspots and flood risks 

 provide opportunities for information sharing 

 identify achievable improvement actions  

 clarify contacts at other agencies, and 

 align with the Flood Management Strategy, Port Phillip and Westernport, 2015. 
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2.3 Context  

Flood management activities are guided by state, regional and local strategies, plans and 

legislation that operate together to support public health, safety and liveability.  

These strategies, plans and legislation provide a framework for Flood Management Plans 

and include: 

 

 The (draft) 2014 Victorian Floodplain Management Strategy (VFMS) 

This sets the framework and process for regional floodplain management strategies. 

 

 Emergency Management Act 2013 and Interim Strategic Action Plan 

These set out the state’s emergency and crisis management arrangements and priority 

activities for implementation over the near future, focussed on risk assessment and 

resilience, capability and response, and relief and recovery. 

 

 The 2015 Flood Management Strategy, Port Phillip and Westernport  

This regional strategy addresses challenges and opportunities to ensure flood 

management activities across the region provide the best outcomes for communities.  

 

The vision for the Flood Management Strategy, Port Phillip and Westernport is; 

 

Together we are aware, responsive and resilient to flooding 

 

Communities, business and government understand flooding, plan for 

challenges, and take action to manage risks while making the most of 

opportunities. 

 

The Strategy has three objectives: 

 

1. The right information is available at the right time to people who need it 

2. Flood risks are addressed to reduce impacts and get the best social, economic 

and environmental outcomes 

3. Land, water and emergency planning agencies work together to manage flooding 

 

 

Other related state and regional strategies include: 

 
o Victorian Coastal Strategy   

o Victorian Climate Change Adaptation Plan  

o Melbourne Stormwater Strategy  

o The Metro Framework   
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Figure 1: Victorian Flood Management Context 

2.4 Target audience 

This Flood Management Plan is an internal document intended for use by relevant 

representatives in Council, Melbourne Water and VICSES.   

2.5 Community consultation 

In developing this Plan Council and Melbourne Water considered whether community 

consultation was required.  It was decided community consultation would not be 

undertaken as part of the Flood Management Plan process.  

3. Roles and responsibilities  

Many agencies share responsibilities for flood prevention, planning, response and 

recovery. An outline of key responsibilities for flood agencies is included below; noting 

only those that relate to flood prevention and planning are relevant to this plan.  
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Future   

Victorian Floodplain 
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Emergency Management 
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Emergency Management 
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Emergency Plan       

Flood Modelling and Mapping  

Integrated Water Plans  

Risk Assessments 

Flood Management Plan 

Council Strategy   
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The Commonwealth Government  

 Supports development and implementation of national strategies by providing 

frameworks for floodplain and emergency management and warning systems  

 Regulates flood insurance providers  

 Provides natural disaster financial support to state and local governments and 

agencies (e.g. National Partnership Agreement on Natural Disaster Resilience)  

 Through the Bureau of Meteorology, contributes to flood prediction and warning 

services, and provides research and data on long term climate trends  

 

 

The Victorian State Government  

 Develops state wide policy, standards and frameworks for regional floodplain 

management and emergency response, and for water resource planning, investment 

and delivery  

 Stores and manages flood data and information  

 Develops frameworks and platforms for data sharing and provision of total flood 

warning (TFWS) systems  

 Funding for emergency response and recovery, and some funding for flood 

management activities  

 Develops and maintains land use planning systems and building regulations  

 

Melbourne Water - Regional Floodplain Management Authority 

 Prepare and implement regional flood strategies in line with State Government 

objectives  

 Conduct flood risk and mitigation studies  

 Prioritise and implement local flood mitigation, floodplain management and TFWS in 

line with state policy and community needs  

 Support emergency response planning and provision of TFWS services  

 Advise planning authorities on appropriate land use planning and development for 

flood prone land through statutory referral functions  

 Support coastal adaptation planning by local governments  

 Manage regional drainage infrastructure in the Port Phillip and Westernport catchment 

(for catchment areas greater than 60 hectares)  

 Manage the health and environmental function of waterways and floodplains, and 

consider cultural heritage values during flood mitigation investigations  

 Manage flood risks to essential trunk water services  

 

Local Government  

 Administer and enforce planning provisions and building regulations in relation to 

building and development on flood affected land  

 Provide for and support the conservation of natural resources and areas of 

environmental significance through land use planning and asset management  

 Contribute to development of local flood management plans and flood emergency 

management plans  

 Participate in flood risk reduction activities and project prioritisation  

 Support public awareness and access to flood risk information  

 Support delivery of flood warning messages where warning systems are established  
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 Manage local drainage infrastructure (for catchment areas less than 60 hectares ) 

 Coordinate flood relief, recovery and clean-up at the local level  

 Lead local adaptation processes to prepare for climate change induced flood risks, 

such as sea level rise  

 

Victoria State Emergency Service 

 The control agency for flood, storm, tsunami and earthquake in Victoria 

 Manages responses to emergencies and helps communities to prepare through 

planning and education 

 Engages directly with communities, educating on how to prepare for natural hazards 

 Issues warnings and notifications for flood, storm, tsunami and earthquake 

 Work with councils to develop emergency management plans, providing advice, 

information, education and training 

 Conduct audits of Municipal Emergency Management Plans every three years 

 VICSES units sandbag to protect property and infrastructure from floods, as well as 

assisting Victoria Police with evacuations and in search and rescue operations 

 Following severe storms, SES units provide temporary repairs – like tarping – to 

damaged structures, and clear fallen trees and branches so they no longer pose a 

danger 

4. Description of the municipality 

4.1.1 Location and key features 

The Maroondah municipality covers an area of 61.4 square kilometres and is located in 

the outer east of metropolitan Melbourne.  Maroondah is bordered by the municipalities 

of Manningham (north), Whitehorse (west), Knox (south) and Yarra Ranges (east). 

Map 1 shows an overview of the municipal boundary together with the major towns, 

rivers, roads and distribution of major drainage assets. 

Development across the municipality is predominantly urban in nature with separate 

semi-rural areas of the Yarra Valley and Dandenong Ranges. There is a range of 

planning zones within the municipality. Residential type zones cover the largest area of 

land in the municipality at over 65% followed by industrially zoned land at approximately 

7%.  

The topography and landscape combine to provide Maroondah with a unique blend of 

residential precincts. This includes the conventional residential precincts, the high 

density housing in the Ringwood and Croydon Activities Area, and to areas of high 

environmental quality that are enhanced by dwelling density and subdivision limitations. 

Maroondah is dominated by two ridgelines and complemented with rolling topography. 

The Loughnan-Warranwood Ridge and Wicklow Hills Ridge are heavily vegetated, even 

though mostly developed as residential suburbs. The ridgelines and topography are 

unique within the metropolitan bounds of Melbourne.  

The City of Maroondah encompasses the suburbs of Ringwood, Croydon, Heathmont, 

Ringwood East, Ringwood North, Warranwood, Croydon North, Croydon South, Croydon 

Hills, Bayswater North, and parts of Kilsyth South, Vermont and Wonga Park. 
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In 2014, the municipality had a resident population of 111,223 (Australian Bureau of 

Statistics, 2014) and 39,235 households. Maroondah is home to two major retail centres 

at Croydon and Ringwood. There are 21 shopping precincts and over 9,000 businesses in 

Maroondah. Major industrial development is located in the Bayswater North area. 

Ringwood is a priority of the Victorian Government’s blueprint for Melbourne’s growth 

and has been designated as a Metropolitan Activity Centre. Metropolitan Activity 

Centres (MACs) are important elements of the Government’s long-term plan to 

encourage and manage the sustainable growth of Melbourne’s suburbs. They are the 

highest priority areas for commercial and residential development and renewal outside of 

the Central Business District (CBD). Ringwood is an important strategic location because 

it:   

 is at the junction of Eastlink and the Eastern Freeway with excellent connections to 

the metropolitan arterial road network  

 is at the junction of the Lilydale and Belgrave rail lines and ten bus routes  

 is a key gateway between Melbourne’s CBD and the Yarra Valley  

 serves a large portion of Melbourne’s outer east and supports a range of land uses 

and activities.  

As the key Metropolitan Activity Centre in Melbourne’s outer-east, Ringwood is the focus 

of significant public and private investment, employment growth and renewal. 

4.1.2 Waterways 

The Maroondah municipality lies within the Yarra and Dandenong catchments that 

ultimately lead to Port Phillip Bay. The stormwater system is composed of underground 

drains, open channels and natural waterways. 

The northern section of the Maroondah municipality drains to the Yarra River, while the 

southern section drains to Dandenong Creek. These larger drainage basins are (in part) 

fed by a series of small tributaries which originate as a headwater in Maroondah and 

flow into adjoining municipalities.  

The most notable of these headwaters is Jumping Creek, which rises in a steep, densely 

vegetated drainage valley in the north of the municipality and joins the Yarra River at 

Warrandyte. The Jumping Creek catchment is the most natural stream environment in 

the municipality and exhibits one of the few remaining intact stream side (riparian) 

habitats to be found in Maroondah. The Jumping Creek catchment has high natural 

landscape and environmental values. 

Other significant waterways in Maroondah for flood conveyance and social amenity are 

Brushy Creek, Mullum Mullum Creek, Tarralla Creek, Bungalook Creek and Andersons 

Creek. 

4.1.3 Drainage  

The City of Maroondah is characterised by well-defined valleys with moderate to steep 

slopes. Stormwater is generally collected by an underground drainage system in the 

urban areas. The stormwater is then diverted to main drains and creeks. The 
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underground drainage system is generally designed to a 5 year Average Recurrence 

Interval (ARI) standard. 

The municipality has an underground drainage network consisting of both Melbourne 

Water and Council owned pipes at a length of approximately 757 km (Melbourne Water 

supplied GIS data, 2015). The drainage system includes other features, such as culverts, 

gross pollutant traps (GPTs) and litter baskets. 

Melbourne Water is responsible for the installation and maintenance of drainage systems 

and flood mitigation works, for catchments with an area greater than 60 hectares. 

Council is responsible for the installation and maintenance of drainage systems and flood 

mitigation works, for catchments with an area smaller than 60 hectares. 

The location and details of drainage and associated infrastructure are recorded on 

Council’s and Melbourne Water's GIS.  

The drains associated with major roads are owned and maintained by VicRoads. 

Major wetlands/retarding basins within the municipality are located along Taralla Creek 

(within Dorset Recreation Reserve and within Town Park, Croydon), and along Bungalook 

Creek (Canterbury Road, and at the end of Tereddan Drive). In addition, there are 

smaller wetlands/retarding basins located at AFB Long Reserve, Barnsdale Forest, 

Tortice Reserve, Wonga Reserve, Frederico Reserve, Mundara Reserve, Yanggai Barring 

Reserve, Jubilee Park, Greenwood Park, Narr Maen Reserve, Yarrunga Reserve, 

Ringwood Lake and Candlebark Walk Reserve. 

Table 4.1 sets out the design ARI’s for the minor drainage system within the Maroondah 

municipality.   The major drainage systems should be designed as overland flow paths to 

convey the 100 year ARI storm event.  The minor and major approach to drainage is 

discussed in detail in Australian Rainfall and Runoff (Engineers Australia, 1987). 

 
Table 4.1 – Design standards for drainage system in Maroondah municipality 

Drainage System Capacity 

Residential  5 year ARI  

Ringwood Metropolitan Activity Centre 10 year ARI 

Commercial and Industrial  10 year ARI  

Map 2 highlights the main drains, waterways, retarding basins, drainage schemes, and 

hydrographic recording stations across the municipality.  
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Council has a range of plans and strategies that directly inform and guide drainage and 

flood management within the municipality, including: 

 Council Plan 2013-2017; this document sets out key directions and priority actions to 

work towards the long-term community vision outlined in Maroondah 2040. The key 

flood management actions arising from this plan are: 

(a) The commencement of flood mitigation works in the Ringwood Metropolitan 

Activity Centre and in the Power Street Drainage Catchment, and 

(b) To implement a strategy that protects residential and commercial floor levels from 

flooding. 

 Stormwater Drainage Strategy (2009); the strategy provides a framework for Council 

to identify the flood and water quality affected risk areas and the causes. A key 

outcome of this strategy was the development of a prioritised action plan for Council 

to address knowledge and data gaps. Since the development of this strategy in 2009 

Council has addressed many of those actions and is proactively addressing drainage 

and flooding issues across the municipality. 

 Asset Management Plan (July 2015); this document outlines how Council manage 

their assets. 

A large portion of Council's drainage system was designed and constructed without 

regard for larger flows, as drainage standards at the time did not consider minor and 

major flows. It is observed that the major flooding problem areas are along the low 

points and valleys where the overland flow paths have either been blocked or are not 

adequately provided. 

Flooding controls are covered by the Maroondah City Council planning scheme, which 

refers development in flood prone areas to Melbourne Water. If a local floodplain 

development plan has been developed for the area and has been incorporated into the 

scheme, an application must be consistent with the plan. Melbourne Water requires the 

developer to follow its guidelines for Development in Flood-Prone Areas (Melbourne 

Water, 2007). 

Flooding and drainage related studies completed in recent years have focused on flood 

mapping the Maroondah municipality and identification of targeted flood mitigation 

solutions to address identified drainage issues. As outlined in this document, Council 

have completed flood mapping of the entire municipality with consideration of Council 

and Melbourne Water drainage assets which has enabled Council to prioritise and 

develop solutions for drainage issues. Council has invested significant resources to 

analyse and develop outputs from the flood modelling results so that drainage and 

flooding issues are now well understood by Council. Currently mitigation works are 

underway in the important Ringwood Metropolitan Activity Centre. A mitigation project 

for a residential catchment which encompasses Water Sensitive Urban Design (WSUD) 

elements is in progression in Ringwood East. 

A list of drainage systems and upgrade studies is in Appendix 4. 

4.1.4 Flood history and issues 

Several major floods have affected residents living within suburbs of the City of 

Maroondah. The Maroondah Storm and Flood Emergency Plan developed by VICSES and 
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Council in 2014 provides a time record of flood events and their location within the 

municipality.  From the Storm and Flood Emergency Plan the recorded flood events that 

are classified as either moderate or major (classified at Dandenong Creek, Rowville) 

include the following: 

 18th-19th September 1984 (highest recorded height in Dandenong Creek) 

 29th-30th July 1987 

 11th June 1989 

 6th July 1991 

 30th July 1996 

 3rd February 2005 

 5th February 2011 

The Municipal Emergency Management Plan also lists the following flooding events: 

 In 1972 Brushy Creek, North Croydon, flooded and it was recorded that during heavy 

rainfall, water was nearly two feet deep. Council took steps to overcome this problem 

by effecting major works on the culvert.  

 In 1975 this area was again subject to flooding and Council received a grant for a 

flood mitigation scheme, which included a nine-foot barrel culvert beneath Maroondah 

Highway and a retarding basin upstream of the Highway. The problem was alleviated 

after these works were completed.  

 On 1st December 2010, 4th February 2011 and 9th November 2011 Maroondah 

received significant flash flooding in the Croydon Civic drainage catchment. Flood 

mitigation works around Civic Square and Lusher Road in Croydon have commenced 

to alleviate flooding in this area.  

 In November 2004 there was a severe storm with major flooding and tree damage to 

all areas of the municipality.  

 February 2 & 3 2005 most of the Melbourne area sustained extensive damage to 

property and infrastructure as a result of a severe storm with rain levels exceeding 

130mm and strong winds.  

 In recent years the following larger storm events occurred on 21 August, 2009, 6-7 

March 2010 (hailstorm), December 2010, 5 February and 5 September 2012 and 

September 2013. 

In recent times there has been an increase in significant storm events, resulting in 

damages to property and an increase in the number of complaints to Council with regard 

to flooding. In response to this Council initiated a municipality wide flood modelling and 

mapping project in 2012, which was undertaken in 2013.  Council has photos 

documenting flooding during the 2010-2012 storm events across the municipality. These 

photos have been valuable in validating the flood modelling results and enabling Council 

to better understand flooding issues across the municipality. 

Figures 4.1 and 4.2 below highlight flooding in Lacey Street, Croydon as a result of a 

storm event in December 2010. This storm event was deemed to have an Average 

Recurrence Interval (ARI) of 60 years.  Figure 4.1 shows the flood modelling results for 

the peak 100 year ARI event whilst Figure 4.2 depicts a photo taken during the 

December 2010 storm event to highlight the extent of flooding in Lacey Street.  Note the 
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location of the blue arrow in both figures indicating a close match between the flood 

modelling results and the actual flooding behaviour.  

 
Figure 4.1 – Flood modelling results for Lacey Street, Croydon (100 year ARI results) 

 
Figure 4.2 – Looking west along Lacey Street to Windsor Street, Croydon (December 

2010) 

Figures 4.3 - 4.5 below highlight flooding in Kauri Court and Parrs Road, Croydon as a 

result of a storm event in February 2011. This storm event was deemed to have an ARI 

of 80 years.  Figure 4.3 shows the flood modelling results for the peak 100 year ARI 

event whilst Figures 4.4 and 4.5 depict photos taken during the February 2011 storm 

event to highlight the extent of flooding in Kauri Court and Parrs Road.  Note the 
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location of the blue and red arrows in the figures showing the close match between the 

flood modelling results and the actual flooding behaviour. 

 
Figure 4.3 – Flood modelling results for Kauri Court, Croydon (100 year ARI results) 

 
Figure 4.4 – Flooding in Kauri Court (February 2011) 
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Figure 4.5 – Flooding in Parrs Road (February 2011) 

The majority of drainage catchments within the Maroondah municipality are undulating 

in nature with mostly well-defined overland flow paths on moderate to steep slopes. In 

such areas storm runoff tends to be concentrated and causes local flooding in properties 

located in the low pockets due to blockage of flow paths. Runoff is also relatively fast 

moving along the slope and deteriorates water quality by soil erosion in the downstream 

waterways.  

In contrast significant midland and lowland areas of the Bayswater and Croydon 

catchments in the southeast sector of the municipality (Tarralla Creek, Bungalook Creek 

and Little Bungalook Creek) are relatively flat with low drainage gradients. In these 

areas, it is more likely the major storm will cause flood due to the backwater effect of 

the Melbourne Water drainage systems / waterways. 

4.1.5 Flood data and information  

A variety of flood information and data is held by Council, Melbourne Water and VICSES 

including reports, studies, datasets and spatial information. A list of the key information 

is summarised in Table 4.1. 

Table 4.2: Flood data and information held by stakeholders 

Information Comments Custodian 

Storm and Flood 

Emergency Plan 

Document to share flood related information 

between VICSES and Council 

VICSES 

Existing Planning 

Scheme Overlays 

Inclusion of planning scheme overlays ensures 

that drainage issues are addressed at the 

outset of the development process and that 

proposals are properly designed. 

MCC / MW 
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Information Comments Custodian 

GIS information Flooding and drainage data including asset 

information. 

MCC / MW 

Melbourne Water Flood 

Risk Matrix 

Flood risks across Melbourne Water 

catchments are classified as either low, 

medium, high or extreme.   

MW 

Asset Management Plan 

(Stormwater Drains) 

The plan considers operational, renewal and 

development costs over a 20 year period to 

ensure that assets continue to support 

services delivery to a defined standard. 

MCC 

Stormwater Drainage 

Strategy 

The strategy provides a framework for Council 

to identify the flood and water quality affected 

risk areas and the causes. A key outcome of 

this strategy was the development of a 

prioritised action plan for Council to address 

knowledge and data gaps.  

MCC 

Stormwater 

Management Plan 

This document primarily addresses stormwater 

quality issues. The plan involves the selection, 

grouping, prioritisation and recommendation 

of different water sensitive urban design 

(WSUD) measures as part of strategies aimed 

at protecting environmental values of the 

receiving waters. 

MCC 

Flooding complaints 

database 

Council has an established system for 

processing and responding to drainage 

maintenance requests and complaints. 

MCC 

Flood Modelling and 

Mapping Studies 

Council and Melbourne Water have undertaken 

flood mapping across the municipality.  Study 

outputs including GIS layers and reports are 

held by Council and Melbourne Water. 

MCC / MW 

Hydrographic 

monitoring of asset 

Rainfall and river level gauges located 

throughout the municipality (see section 

5.2.6) 

MW 

5. Flood risk management 

This section identifies key issues and improvement actions. The actions outline the 

agreed approach to managing existing regional flood problems within the municipality. 

They were identified through a series of workshops held in relation to flood mitigation 

and management measures. 

The key themes are: 

 Flood risks and hotspots (Section 5.1) 

 Planning, preparation and mitigation (Section 5.2) 

 Community education and awareness (Section 6) 

 Improved collaboration and communication (Section 7) 
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The actions identified under each section are detailed in Appendix 1, which has a 

summary of the key issues and actions, responsibilities for implementation, and 

expected timeframes.  

In recent years Council has developed and adopted a three-pillar approach to the 

management of flood risk across the municipality. The three pillars are summarised as 

follows: 

1. Publically available information – Council will make flood related information available 

to the local community 

2. Proactive capital works – Council will undertake proactive capital  works to address 

flood risk across the municipality 

3. Strategy for high risk properties – Council will work with Melbourne Water to 

establish options to address flood risk (structural and non-structural).  Council will 

also work with VICSES to ensure owners of properties identified at high risk of 

flooding are aware of the risk and actions to implement in time of a flood event. 

The Maroondah Storm and Flood Emergency Plan (MSFEP) prepared by Council and 

VICSES identifies: 

 Essential infrastructure and property (e.g. residences, businesses, roads, power 

supply etc.) that may be affected in the event of a storm and/or flood. 

 Social infrastructure potentially affected in the event of a storm and/or flood such as 

schools/colleges, nursing homes/aged care, kindergartens/childcare  

The purpose of the MSFEP is to detail arrangements agreed for the planning, 

preparedness/prevention, response and recovery from flood incidents within the City of 

Maroondah. It is available on the VICSES website. 

5.1 Flood risks and hotspots 

This section describes issues relating to current and future flood risks within the 

municipality.  

5.1.1 Current flood risks  

Current flood risks are identified through hydraulic modelling and mapping.  Customer 

complaints can also be used to identify local flood hotspots.  The existing flood risks 

across the municipality and flood management challenges are now well understood as a 

result of Council investing in a municipality wide flood modelling and mapping project. 

Flood modelling undertaken by Melbourne Water to date has identified 771 properties 

(residential and commercial) within the municipality that are affected by flooding from 

waterways and overland flows. 

Flood modelling undertaken by Council in 2013 has identified that approximately 8,000 

(16%) of properties are affected by flooding from waterways and overland flows (this 

number includes the majority of those identified by Melbourne Water). These properties 

are located in overland flow paths defined by Council and ranked as either: 

 Minor 

 Major 

 Significant 
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Council have classified these categories of overland flow as per the following criteria: 

 Minor – low level of hazard, sheet flow / small amount of flow from the local drainage 

network 

 Major – higher level of hazard, contributing catchment under 60 hectares in size 

 Significant - significant overland flows with contributing catchment in excess of 60 

hectares and are typically located along Melbourne Water drainage assets but not 

always. 

Map 3 highlights the above categories of overland flow across the municipality.   

This is a significant improvement on previous identification of overland flow paths which 

was a simplification of catchment flow behaviour. The overland flow paths across the 

municipality were all 20 metres wide and created by estimating 10 metres each side of a 

valley floor line; historical iteration was also used.  

Flood risk associated with Council owned and privately owned dams across the 

municipality is unknown. Council will identify dams that pose a significant risk and use 

the findings to develop a strategy to address this risk. 

Reference 

no. 

Action Responsibility 

4 Identify and develop a dam management strategy for 

privately owned and Council owned dams 

MW / MCC 
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5.1.2 Melbourne Water Flood risk assessment 

Melbourne Water uses a Flood Risk Assessment Framework (Melbourne Water, 2010) to 

identify and assess flood risks.  The Framework assesses risk using likelihood and 

consequence factors of public health and safety, environment, service, political, 

regulation and financial..   

The Framework was developed in consultation with metropolitan Councils and other 

stakeholders to assess flood risks and identify the benefits of flood risk management 

measures. Flood risks are classified by catchment, as low, medium, high or extreme.  

Whilst not all catchments within the City of Maroondah have been assigned a risk rating 

the Dandenong Creek (Upstream of Boronia Road) and Bungalook Creek catchments 

have been rated as extreme flood risk. The extreme risk catchments cover parts of 

Heathmont, Ringwood East, Croydon South, Bayswater North and Kilsyth South. There 

are also four high risk rated catchments and one medium risk rated catchment. 

Progressively the risk matrix will be refined and updated by Melbourne Water. The 

current list of flood risks, by catchment, within the City of Maroondah is provided in 

Appendix 3. Map 4 presents Melbourne Water’s flood risk ratings across the Maroondah 

municipality. 

Melbourne Water has recently released a Flood Management Strategy for the Port Phillip 

and Westernport region.  The Strategy represents how various organisations will work 

together to manage flooding in the region.  The Strategy outlines a new approach to 

making decisions about flood management.  To provide a platform for consistent and 

transparent decision making across the region, Melbourne Water are currently 

developing a series of clear, transparent, easy to understand and easy to use decision 

making tools, that can be shared with all agencies involved in flood management across 

the Port Phillip and Westernport region. The tools will be developed with significant 

stakeholder input and engagement to ensure local community and broader agency needs 

are incorporated. The tools will allow for the prioritisation of locations for flood modelling 

and mapping, the assessment of flood effects, prioritisation of locations for flood 

management activity, and for the identification of the appropriate mix of solutions to be 

implemented in prioritised locations.   

Once Melbourne Water's flood risk prioritisation tools have been finalised in mid-2016 

Melbourne Water will update its flood risk ratings for catchments across the Maroondah 

municipality.  These results will be shared with Council to assist with prioritisation of 

mitigation works which is discussed further in Section 5.2.3. 

Reference 

no. 

Action Responsibility 

3 Update Melbourne Water flood risk assessment MW / MCC 
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5.1.3 Future flood risks  

Increased development and population 

The nature of development within the Maroondah municipality is confined to 

predominantly to infill development. The estimated population of the City of Maroondah 

in 2014 was 111,223 compared to 103,837 in 2011 when the last census was conducted.  

The population density in 2014 was estimated to be 18.12 persons per hectare.   The 

total number of dwellings in the City of Maroondah has risen by approximately 4.8% 

from 2006 to 2011 (Australian Bureau of Statistics, 2011).  

Land developments have occurred within Maroondah generally in three phases as 

follows:  

1. Pre 1960 - low density residential and rural  

2. 1960 – 1980 - Normal density residential, some business, industrial and roads 

3. 1981 – Present - Medium to high density residential infill and redevelopment, many 

business and industrial developments and major road infrastructure upgrades  

Greenfields development and urban expansion 

The nature of existing development across the Maroondah municipality and urban 

growth limits in Plan Melbourne indicates that there will be limited greenfield 

development and urban expansion in the future. Maroondah is located at the edge of the 

Melbourne urban growth boundary and provides a buffer between residential suburbs 

and more natural areas, such as the Dandenong Ranges. There are limited greenfield 

areas within the municipality that lie within the Melbourne urban growth boundary.   

Urban consolidation and infill development 

Urban consolidation typically increases runoff and can either create drainage problems or 

exacerbate existing problems. This has created an overall rise in the percentage of 

impervious areas in the municipality, which poses a risk of deteriorating water quality 

and hydraulic function to all drainage systems and waterways due to higher annual 

flows. 

Within the older suburbs of the Maroondah municipality, the drainage system was 

designed to cater for 1960’s style housing with a high percentage of permeable areas 

typically in the in the order of 60% to 85%. Over time these older dwellings have been 

extended and / or redeveloped, and as a result the percentage of permeability has been 

significantly reduced to between 30 and 50%. The gradual development over the last 50 

years has resulted in the drainage system being unable to cope with the increased flow 

rates. Whilst in some cases it has been possible to incorporate on-site detention systems 

(OSD) to mitigate the impact of increased imperviousness and resultant peak discharge 

rates, this has not been universally applied. OSD alone also does not mitigate the 

increased volumes of runoff or pollutant loads that accompany higher density 

redevelopments. 

Prior to the 1987 revision of Australian Rainfall and Runoff (Engineers Australia) which 

introduced the minor / major drainage standard, drainage standards typically only 

addressed the piping of flows in minor storms (e.g. 5 year ARI).  This often lead to 
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subdivision layouts where overland flow paths were blocked and resulted in flow through 

private properties in major storm events (e.g. 100 year ARI).  

Since completion of the Council wide flood modelling project, Council have been using 

the results and data to assess individual development proposals during their planning 

phase.  The result of this has been improvements to development layouts where 

required to ensure that they do not adversely impact flooding. This has enhanced and 

improved internal understanding and processes regarding flooding issues across a range 

of Council departments.  The creation of a formal Special Building Overlay (SBO) will 

allow for increase public awareness with regards to development in flood prone areas 

and will create formal planning triggers with regards to flooding. Section 5.2.4 discusses 

Council’s planning policies and overlays in more detail.  

Council is heavily involved with the Ringwood Metropolitan Activity Centre (MAC), 

formerly the Ringwood Central Activity District (CAD).  This area of the municipality 

consists of a number of local drainage catchments and is targeted for significant 

intensification and redevelopment. In parallel to Council’s flood modelling and mapping 

project a full drainage investigation of the Ringwood MAC area was undertaken in 2013.  

This work reviewed previous drainage studies, assessed the impact of increased 

development on flooding, identification of existing drainage issues, identification of 

mitigation options and hydraulic modelling of mitigation options to determine concept 

level designs. The outcome of this work is the Ringwood CAD Revitalisation Drainage 

Investigation – Mitigation Report (November 2013) which is being used by Council to 

guide mitigation works in the area and maximise development potential.  

The Ringwood MAC is not only a significant project for Council it is a priority of the 

Victorian Government’s blueprint for Melbourne’s growth (Plan Melbourne).  

Council is currently developing a new Housing Strategy to plan for future housing and 

ensure that the municipality can meet its housing requirements over the coming 

decades. It will address how land supply and zoning arrangements can meet future 

housing demands and provide the strategic justification for any changes to planning 

controls. The landscape of Maroondah and the challenges faced by Council today have 

changed significantly since the last Housing Strategy including an increase of 

approximately 20% in the number of new houses built across the municipality.  Flooding 

and water quality issues will be important factors considered as part of the new strategy.   

A number of Melbourne Water Development Services Schemes (DSS) are being 

implemented in the Maroondah municipality.  The schemes are prepared to plan the 

infrastructure required to ensure new urban development meets appropriate standards 

for flood protection, water quality, waterway health and amenity. Infrastructure 

requirements are costed and used to establish contributions under the Water Act that 

will apply to developers to fund the provision of infrastructure. 

Each scheme comprises a drainage strategy for an area together with a pricing 

arrangement that allows Melbourne Water to require developers to contribute to the cost 

of the construction of works by Melbourne Water in connection with a development. 

Planning permit referrals received from Councils under the Subdivision and Planning and 

Environment Acts are one trigger for this process. 
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The strategy ensures that planning for urban development is conducted on a catchment 

basis and is funded by financial contributions from developers or landowners when 

development occurs, with all developable properties contributing on the basis of land 

area and land zoning. Income from contributions is designed to equal planned 

expenditure of drainage infrastructure over the expected life of a development services 

scheme (typically 25 years). 

Table 5.1– Active Melbourne Water Development Services Schemes within the City of 

Maroondah 

DSS ID 

Number 

DSS Name Responsibility Status 

0406 Little Bungalook Creek (Part B) 

Development Services Scheme 

Melbourne 

Water 

Almost 

Complete 

0408 Garden Street Development Services 

Scheme 

Melbourne 

Water 

Almost 

Complete 

0410 Kilsyth West Development Services Scheme Melbourne 

Water 

Almost 

Complete 

0413 Merrindale Development Services Scheme Melbourne 

Water 

Almost 

Complete 

0404 Upper Bungalook Creek Development 

Services Scheme 

Melbourne 

Water 

Almost 

Complete 

Climate change 

Climate change is likely to increase flood risk within the Port Phillip and Westernport 

region and hence the municipality.  While the latest predictions are for a long-term 

reduction in storage yield (i.e. a reduction in runoff volumes) it is likely the intensity of 

extreme rainfall events will increase.  The change in rainfall patterns is likely to lead to 

less frequent (but possibly larger) riverine floods and more frequent flash flooding and 

overland flow events associated with localised storm activity.  

Maroondah City Council is a participating Council in the Eastern Alliance for Greenhouse 

Action (EAGA) which began in 2008 as an informal network of councils committed to 

addressing climate change issues through the delivery of community programs. The 

EAGA region members are the cities of Boroondara, Knox, Maroondah, Monash, 

Stonnington, Whitehorse and Yarra Ranges. In 2014 the EAGA produced a document 

titled “Climate Change Adaptation Roadmap for Melbourne’s East: A guide for decision 

makers in the EAGA Councils”. Priority actions to address the impacts of climate change 

on Council operations, assets and service delivery responsibilities are outlined in the 

Roadmap. The document is informed by a regional climate risk assessment undertaken 

by EAGA in August 2014 which found that many of the risks in the region associated 

with climate change relate to projections of reduced water availability as well as 

increased likelihood of flooding events from intense rainfall events. 

Council has also recognised in its Sustainability Strategy (2009) that climate change will 

affect all natural systems and built infrastructure to some extent. In Maroondah, the 
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likely impacts of climate change include increased energy demand, more damage to 

infrastructure (e.g. drainage, roads) and housing, increased insurance risk, threats to 

health from disease and heat, and increased stress on stormwater management 

systems. These impacts are likely to have serious financial implications for Council. 

The flood modelling that Council has undertaken has not considered the potential 

impacts from climate change on flooding and adaptation responses. It will be important 

to consider climate change impacts and scenarios in future flood modelling and drainage 

asset management.  

5.2 Planning, preparation and mitigation 

This section describes issues relating to work done within the Municipality to understand, 

identify and treat flood risks; as well as what is planned to further improve the 

management of existing, future and residual flood risks.  Flood control measures can be 

structural or non-structural. Structural measures include constructed mitigation works 

and non-structural measures include planning controls and maintenance regimes. 

5.2.1 Flood modelling and mapping 

Modelling 

Melbourne Water’s survey and modelling of rivers, creeks and main drains usually 

generates flood levels and extents for multiple Annual Exceedance Probability events up 

to the 1% chance (1% AEP or 100 year ARI) flood, new flood studies consider the 

probable maximum flood (PMF).  The 1% AEP event is considered adequate for 

managing flood risk and associated issues relating to property development and flood 

mitigation. 

Melbourne Water has flood mapped most of its assets in the Maroondah municipality 

with the majority of those projects being completed in the late 1990’s and early 2000’s. 

Since this time there has been significant development/redevelopment across the 

municipality which will result in changes to the outputs of this modelling.  

In 2013 Council initiated a flood mapping project aimed at mapping the overland flow 

paths for a range of ARIs for all drainage catchments within the municipality. This 

project considered both Council and Melbourne Water drainage assets and as a result 

has the potential to be used by both stakeholders for flood risk assessment and 

mitigation prioritisation. 

As outlined in Section 5.1.1, Council have used their flood modelling outputs to assess 

flood risks.  The results have also been used to determine and prioritise capital works as 

detailed further in Section 5.2.3. 

Council’s flood modelling results have been shared with Melbourne Water and it is 

expected that these results will form the basis of an amendment to the Maroondah 

Planning Scheme to incorporate new flood overlays. A number of steps are required to 

prepare for the planning amendment which will involve the collaboration of Melbourne 

Water and Council. 
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The information developed by the flood modelling undertaken by Council is being used in 

assessing land development issues and to give flood advice on properties affected by 

overland flow and / or flood inundation along Council and Melbourne Water drainage 

assets.  

Council recognise the flood models developed to map flooding across the municipality in 

2013 need to be kept up to date in order to: 

 reflect changes to the existing drainage network  

 incorporate additional data when new floods occur which can be used to fine-tune the 

models  

 show changes following flood mitigation works or new development 

 ensure the accuracy of flood related information and data is maintained  

When updated results and outputs are available they will be shared with Melbourne 

Water as part of the annual data exchange. 

Reference 

no. 

Action Responsibility 

5 Councils flood modelling to be kept up to date MCC / MW 

Mapping  

Flood mapping of the municipality has been undertaken based on the results of the 

modelling undertaken by Council in 2013. Table 5.2 summarises the modelling and 

mapping undertaken by Council and outlines the various ARIs that were assessed. 

Table 5.2 - Flood mapping status 

Description Events and Scenarios Status 

Flood mapping of entire municipality 

(based on modelling which was 

inclusive of all Council and 

Melbourne Water drainage assets) 

Existing development 

conditions - 5,10,20,50,100 

year ARIs 

Ultimate development 

conditions for Ringwood MAC 

– 100 year ARI 

Complete (2013) 

5.2.2   Drainage 

The age profile of stormwater drains within the Maroondah municipality is shown in 

Figure 5.1. The profile shows two periods of significant development / construction, the 

first period between 1955 and 1976 and a second period between 1983 and 1990. 
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Figure 5.1 – Drainage asset age profile (sourced from Council's Asset Management Plan) 

A significant portion of Council's piped drainage system was designed and constructed 

based on drainage design standards which are now considered out-of-date and did not 

have regard for larger flows, in excess of the pipe capacity.  These areas of the 

municipality correspond to the locations where drainage and flooding issues have been 

identified from Council's flood modelling and mapping.  Flooding 'hotspot' areas are 

located along at low points and valleys where overland flow paths have not either been 

adequately provided or have been blocked by development. 

As outlined and summarised in Council's Stormwater Drainage Strategy (2009) localised 

drainage complaints and problems are related to the following drainage issues:  

1. Inlet pit blockages by litters including leaves, twigs and other suspended solids 

2. Inadequate pipe capacity due to age, size and grade;  

3. Overland flow path blockage due to the development / redevelopment of properties 

over the floodway in addition to change of any valley line and low points due to 

subdivisional road and layout design;  

4. Inadequate maintenance   

Stakeholders who own and manage drainage assets in the Maroondah municipality 

include the following authorities: 

 Maroondah City Council 

 Melbourne Water 

 VicRoads 

 VicTrack 

On occasions ownership boundaries between Council and Melbourne Water have not 

been fully understood by maintenance teams and as such definition of maintenance 

areas is required to ensure areas are not being missed and to avoid double handling of 

work. Melbourne Water will provide Council with their scheduled programs for litter and 

debris removal and retarding basin desilting to assist in the demarcation of drainage 

maintenance responsibilities.  

Council have identified there are gaps in drainage information relating to VicRoads and 

VicTrack drainage assets.  It is understood VicRoads are seeking funding opportunities to 
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enable their drainage assets to be mapped digitally and share with Council. To address 

issues relating to the maintenance of VicRoads owned drainage assets Council have 

highlighted a need to develop and implement a maintenance agreement between Council 

and VicRoads.   

An issue common to the majority of Council's across Greater Melbourne is knowledge 

gaps at catchment interfaces between neighbouring municipalities. Municipal boundaries 

are not related to catchment boundaries and as such this can create issues with regards 

to responsibility of drainage and flooding issues. Maroondah City Council have 

recognised there is a need to share drainage and flood data related to catchment 

interface issues with its neighbouring municipalities and establish an annual flood 

management data exchange program. 

A key action of this Flood Management Plan, referenced in a number of sections, is the 

update of Melbourne Water's flood risk assessment and resultant flood mitigation 

prioritisation. It is intended the results of Melbourne Water's flood mitigation 

prioritisation assessment will provide clarity with respect to responsibilities and timing of 

works required to address properties across the municipality at high risk of flooding. 

Another outcome of this process is expected to be resolution of ownership and 

identification of flood mitigation works in a large Council managed catchment in 

Croydon. Council have invested significantly in this catchment including a detailed 

assessment of flood mitigation options and through construction of recommended works. 

Numerous large storm events in 2010 and 2011 resulted in significant flooding in the 

Croydon Civic drainage catchment with many residential properties impacted above floor 

level. The catchment area has been determined to be approximately 250 hectares.  As 

outlined in Section 4.1.3 Melbourne Water is responsible for the installation and 

maintenance of drainage systems and flood mitigation works, for catchments with an 

area greater than 60 hectares unless otherwise agreed.  Currently drainage assets in 

this catchment are owned and maintained by Council, however Council want to clarify 

future asset ownership with Melbourne Water. 

Reference 

no. 

Action Responsibility 

7 Map drainage assets and demarcate maintenance 

responsibilities between stakeholders 

MCC / VicRoads 

/ MW 

8 Address litter and debris accumulation in drainage 

system.  Council to identify opportunities to reduce 

litter transportation throughout catchment 

MCC / MW 

9 Share information and data of catchment interface 

issues with neighbouring municipalities 

MCC 

3 Update of Melbourne Water flood risk assessment 

required and resultant flood mitigation prioritisation to 

progress discussions of asset ownership in large 

Council managed catchment in Croydon 

MW / MCC 
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5.2.3 Flash flooding 

Flash flooding in Victoria is defined as flooding that occurs within six hours of the start of 

the rain that caused it (Comrie, 2011). Flash flooding is often difficult to predict and it is 

often not possible to warn residents before flash flooding events occur. Short warning 

times can make flash flooding dangerous and difficult to respond to. It is possible that by 

the time responders attend an area affected by flash flooding the worst of the flooding 

may have passed. As such community education and good infrastructure are keys to 

managing the risks associated with flash flooding. 

The majority of the catchments in Maroondah experience flash flooding both from the 

drainage network and from waterways.  The Storm and Flood Emergency Plan (SFEP) 

includes details with regards to the locations of flash flooding across the major drainage 

catchments within the municipality (see Appendix C of the SFEP). Tables within 

Appendix C of the SFEP indicate the number of properties in each street impacted by 

flash flooding for a range of AEP events (e.g. 1%, 2%, 5%). 

5.2.4 Asset management and capital works 

Asset management 

A detailed list of Melbourne Water and Maroondah City Council’s drainage assets, 

including retarding basins and pumping stations, is documented within the Maroondah 

Storm and Flood Emergency Plan as the preferred location for maintaining up-to-date 

records. 

Melbourne Water drainage assets are managed in accordance with the Asset 

Management Guidelines and Strategic Asset Management Plans, with a level of service of 

‘no failure/collapse of significant drains’.  Melbourne Water main drain conditions are 

assessed and reported annually in the State of the Assets Report. 

Drainage and flood mitigation assets are maintained to a ‘fit for purpose’ state to ensure 

they work as designed during a flood.  All Melbourne Water drainage assets and 

waterways have an ongoing inspection and maintenance program.   

Waterways have ongoing programs to remove flow restrictions such as dumped rubbish, 

shopping trolleys and willow trees. 

Melbourne Water also responds to and undertakes a variety of activities, such as: 

 Drain repairs as required; 

 Retarding Basin repairs as identified in inspections; 

 Underground blockages and subsidences; 

 Levee and waterway stabilisation; 

 Desilting of drainage channels and sediment traps; 

 Tree Management on Melbourne Water land; and 

 Emergency response to pollution spills. 

Maroondah City Council has established an Asset Management Plan (AMP) which 

provides a guide on how Council manage their assets. An internal document, the 

intention of the AMP is of primary focus to the Assets and Finance & Governance Service 

Areas of Council to outline and document the financial and physical management of 
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Councils assets. The AMP plan is prepared as a ‘core’ asset management plan over a 20 

year planning period in accordance with the International Infrastructure Management 

Manual. It is prepared to meet minimum legislative and organisational requirements for 

sustainable service delivery and long term financial planning and reporting.  

Future revisions of the AMP will incorporate community consultation on service levels 

and the cost to provide the respective services. This will assist Council and the 

community to match the level of service expected by the community, the service risks 

and associated consequences with the community’s ability and willingness to pay for the 

service. 

The AMP considers the operational, renewal and upgrade costs of drainage assets. It also 

specifies how Council analyses asset condition, compliance, maintenance and renewal 

requirements, along with strategic development objectives and levels of service to 

determine current and future levels of investment required. Council’s drainage assets, 

pits and pipes, have a replacement value of $382 million (as at 30th June 2014). 

The AMP is underpinned by the shared long term vision outlined in Maroondah 2040: Our 

Future Together. The following objectives of Council’s vision are fundamental to the 

management of Council’s stormwater drains: 

 Ensure the long-tern protection and rehabilitation of the city’s waterways and 

wetlands to improve water quality and streamflow  

 Work in partnership to encourage the use of a water sensitive approach in the 

development and renewal of the built and natural environment  

 Work in partnership with other catchment authorities to ensure effective stormwater 

management across Maroondah, including the identification and implementation of 

appropriate strategies that increase the storage, re-use and re-direction of 

stormwater and provide flood mitigation for the community 

Council implements a proactive approach to pit cleaning. This approach seeks to clean 

every drainage pit located within the road reserve twice per year, depending on the 

location and resident feedback. Scheduled areas have more regular cleaning done on a 

needs basis for example if there are more blockages due to leaves/debris. Council also 

records all maintenance works on drainage pit assets to assess and determine the 

frequency, patterns and resources required to maintain its proactive pit cleaning 

program.  

A major challenge for Maroondah City Council is access to easement drains. A lack of 

access may result in easements drains not being cleaned regularly and easement pits 

may also be built over (e.g. by paths or garden sheds). Restricted access and large 

distances between pits can limit the ability of jet cleaning given a maximum length of 

110m. Council’s current policy is to raise the top level of any easement pit cleaned to 

the surface surrounding surface to allow for future access.  

Illegal encroachment over easement drains creates difficulties with periodic drainage 

maintenance for Council, and may also increase flood risk with blockages in easement 

drains. It is understood that Melbourne Water is completing an easement encroachment 

study and will share the findings with Council in future coordination meetings (see Action 

10 in Appendix 1). 
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Maintaining functionality of retarding basins in Maroondah is critical in terms of the 

drainage network coping with major storm events. The capacity and functionality of the 

retarding basins can be limited by siltation following major storm events. A proactive 

maintenance program on the retarding basins to maintain and remove sediment and 

ensure functionality is important. This will require an understanding of the retarding 

basin maintenance regimes implemented on Melbourne Water owned assets and Council 

assets.  This is detailed further in Appendix 1. 

Reference 

no. 

Action Responsibility 

6 Share information regarding maintenance of Melbourne 

Water assets including retarding basins 

MW /MCC 

Capital works 

Melbourne Water prioritises capital works for flooding based on the level of catchment 

flood risk, in accordance with the objectives of the Flood Management and Drainage 

Strategy where extreme risk (intolerable) catchments are the highest priority. There are 

currently no Melbourne Water capital works underway or proposed within the Maroondah 

municipality. 

Council have used the outputs of their flood modelling project to identify capital works 

aimed at improving public health and safety and also to make informed decisions with 

regards to future development and planning.  Across the municipality, Council have 

identified 24 high risk properties with habitable structures which experience more than 

one meter of stormwater inundation in a 100 year ARI flood event. It is estimated that 

mitigation works to resolve these issues will cost approximately $350,000 per property. 

In addition to the works required to resolve flooding of the identified high risk 

properties, Council have committed to several significant flood mitigation projects to be 

undertaken in the next 10 years.  These projects include drainage upgrades in Ringwood 

MAC as well as local works in residential areas including Power Street and Scenic Avenue 

where works are currently underway.  

Council’s drainage asset renewal / replacement budget is currently being used to fund 

those flood mitigation projects outlined above. In the coming years when detailed 

drainage asset condition information and data is gathered and is available to Council, 

Council will allow for asset condition to be factored into their programming of capital 

works.  Council and Melbourne Water will need to work together to address the high risk 

issues. 

As outlined in Section 5.1.3, Council is heavily involved with the Ringwood Metropolitan 

Activity Centre (MAC), formerly the Ringwood Central Activity District (CAD).  The 

Ringwood CAD Revitalisation Drainage Investigation – Mitigation Report (November 

2013) is being used by Council to guide mitigation works in the area and maximise 

development potential. In 2015 Council developed detailed designs for mitigation works 

in the Acacia and Bardia catchments and some construction has been undertaken. 

Council are aware of the benefits of stormwater harvesting from a water re-use 

perspective, however the impacts of harvesting in relation to flood mitigation have not 
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been assessed in the Maroondah municipality.  The need to consult with Melbourne 

Water and conduct a pilot study to quantify the flood mitigation benefits of stormwater 

harvesting has been identified by Council. 

As outlined in Section 5.1.2, Melbourne Water is currently developing a series of decision 

making tools to allow for the prioritisation of locations for flood modelling and mapping, 

the assessment of flood effects, prioritisation of locations for flood management activity, 

and for the identification of the appropriate mix of solutions to be implemented in 

prioritised locations.  Melbourne Water currently prioritise flood mitigation projects that 

address high risk properties affected by their drainage system. An update of Melbourne 

Water's flood risk ratings for catchments across the Maroondah municipality will be 

shared with Council when available to assist with prioritisation of mitigation works.  As 

described in Section 5.1.1, Council have identified properties at high risk of flooding as a 

result of flooding from Melbourne Water drainage assets.  It is intended that the results 

of Melbourne Water's flood mitigation prioritisation assessment will provide clarity with 

respect to responsibilities and timing of works required to address those properties at 

high risk of flooding.  Another outcome of this process is expected to be resolution of 

ownership and identification of flood mitigation works in a large Council managed 

catchment in Croydon (described in more detail in Section 5.2.1). 

Reference 

no. 

Action Responsibility 

2 Investigate feasibility of stormwater harvesting for 

reuse to mitigate flooding issues 

MCC / MW 

3 Update of Melbourne Water flood risk assessment 

required and resultant flood mitigation prioritisation 

MW /MCC 

5.2.5 Planning controls and policy 

Melbourne Water policy 

Melbourne Water is the Floodplain Manager and Regional Drainage Authority for the Port 

Phillip and Westernport region. Applications for subdivision and developments in areas 

covered by the Land Subject to Inundation Overlay (LSIO) and Special Building Overlay 

(SBO) are referred by Council to Melbourne Water, as the authority responsible for the 

administration of the Planning Scheme, under Section 55 of the Planning and 

Environment Act (1987). Some types of minor works are excluded from requiring a 

planning permit (and referral). Melbourne Water comments on development applications 

and, if necessary, places conditions on planning permits to ensure that the drainage 

system continues to function properly and any new developments are adequately 

designed to protect people and property from floods and to protect the health of local 

waterways (Melbourne Water, 2012). 

Council policy 

The Maroondah City Council planning scheme provides the framework within which 

decisions about the use and development of land can be made within the municipality. 

Key policies and objectives related to flood and stormwater management include, but 
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not limited to the following (Department of Environment, Land, Water and Planning, 

2015): 

 Identify land affected by flooding, including floodway areas, as verified by the 

relevant floodplain management authority, in planning scheme maps.  

 Ensure development does not increase the rate or quantity of stormwater, sediment 

or other pollutants entering the river and does not affect the flood carrying and flood 

storage functions of the floodplain. 

 Include measures to reduce peak flows and assist screening, filtering and treatment 

of stormwater, to enhance flood protection and minimise impacts on water quality in 

receiving waters. 

 Use best practice environmental management guidelines for stormwater adopted by 

the Environment Protection Authority. 

 Encourage the use of alternative water sources such as rainwater tanks, stormwater 

and recycled water by governments, developers and households. 

 Coordinate with adjacent municipalities and take into account the catchment context. 

 Plan for and manage the potential coastal impacts of climate change. 

Many of the actions developed as part of this Flood Management Plan address those 

objectives outlined above. For example Council aims to utilise the flood mapping data of 

its entire municipal boundary to establish its own Special Building Overlay (SBO). The 

Special Building Overlay will trigger planning controls on development within flood prone 

land which falls under Council’s management.  

Council also has in place a Developers Control Policy for Ringwood which could be 

applied in other areas in the municipality.  

Planning controls 

The 1% AEP flood extents determined through the flood mapping project initiated by 

Council in conjunction with Melbourne Water will be incorporated as additional Special 

Building Overlays, Land Subject to Inundation Overlays, Floodway Overlays or Urban 

Floodway Zones as appropriate, in the Council Planning Schemes under the Victorian 

Planning Provisions. 

The Maroondah City Council planning scheme identifies the importance of applying the 

Land Subject to Inundation Overlay and Special Building Overlay to areas which have 

been identified as being liable to mainstream and stormwater flooding.  The Maroondah 

planning scheme also refers development applications in flood prone areas to Melbourne 

Water.  If a local floodplain development plan has been developed for the area and has 

been incorporated into the scheme, an application must be consistent with the plan.  

Melbourne Water requires the developer to follow its guidelines for Development in 

Flood-Prone Areas (Melbourne Water, 2007). 

(i) Existing Flood Overlays 

Current flooding related overlays in the Maroondah Planning Scheme have been in 

operation since June 2007 and include 906 properties within an existing Melbourne 

Water SBO. 
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Map 5 shows the current extent of the SBO (Special Building Overlay) in use within the 

Maroondah planning scheme. Note that the LSIO (Land Subject to Inundation Overlay) 

depicted on this map is outside of the Maroondah municipality.  The 100 year ARI flood 

extents that are not within the SBO have also been depicted.  Social infrastructure (e.g. 

hospitals, schools, nursing homes and child care centres) are also depicted.  

(ii) Proposed Flood Overlays 

A number of flood modelling and mapping studies within the Maroondah municipality 

have been completed since 2007 by Melbourne Water and Council that are not currently 

captured in the planning scheme overlays.   

The flood modelling undertaken by Council in 2013 has been used to identify 16% of 

properties in the municipality affected by flooding from waterways and overland flows, 

from both Council and Melbourne Water drainage assets, in a 100 year ARI event. 

Council’s flood modelling results have been shared with Melbourne Water and it is 

expected that these results will form the basis of an amendment to the Maroondah 

Planning Scheme to incorporate updated flood overlays. A number of steps are required 

to prepare for the planning amendment which will involve the collaboration of Melbourne 

Water and Council. These steps are outlined in the Action Plan in Appendix 1. 

Reference 

no. 

Action Responsibility 

1 Amend Planning Scheme to reflect completed flood 

mapping 

MCC / MW 



 
Flood Management Plan for Maroondah City Council and Melbourne Water, May 2016 

 

40 

 

 

 



 
Flood Management Plan for Maroondah City Council and Melbourne Water, May 2016 

 

41 

 

 

5.2.6 Flood warning 

As the urban surrounds in Maroondah quickly direct stormwater into drains and 

waterways, the Bureau does not issue formal flood warnings for waterways in the City of 

Maroondah due to their rapid response to rainfall and short lead time for response.  

At sites where flood levels are established, the Bureau of Meteorology (the Bureau) in 

consultation with Melbourne Water will issue flood warnings if levels reach those 

classified above. This warning will be placed on the Bureau’s website 

(http://www.bom.gov.au/vic/warnings/index.shtml). While Council monitors these 

warnings in times of high rainfall, there are no specific guidelines to advise how these 

situations should be responded to. 

Arrangements for flood warning are also contained within the State Flood Emergency 

Plan and the Emergency Management Manual Victoria (EMMV) (Part 3.7) and on the 

Bureau’s website.  

In cases where severe flash flooding is predicted, dam failure is likely or flooding 

necessitating evacuation of communities is predicted, the Incident Controller may 

consider the use of the Emergency Alert System and Standard Emergency Warning 

System (SEWS).  

The method(s) used to disseminate information to communities, particularly recovery 

related information, will be decided at the time. Additional information on public 

information and warning and the methods that may be considered are detailed in the 

Storm and Flood Emergency Plan and may include: 

 Emergency Alert;  

 Phone messages (including SMS);  

 Radio and Television;  

 Two-way radio;  

 Mobile and fixed public address systems;  

 Sirens;  

 Verbal Messages (i.e. Doorknocking);  

 Agency Websites;  

 VICSES Flood Storm Information Line;  

 Variable Message Signs (i.e. road signs); 

  Community meetings;  

 Newspapers;  

 Email;  

 Telephone trees;  

 Community Flood Wardens;  

 Fax Stream;  

 Newsletters;  

 Letter drops;  

 Social media and/or social networking sites (i.e. twitter and/or facebook).  

Melbourne Water has flow and level monitoring devices that contribute to the flood 

warning system for the Maroondah municipality. The table below lists all monitoring 

contributing devices. 
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Type of monitor Location 

Level and Rain Dandenong Creek at Wantirna Road, Heathmont 

Level and Rain Dandenong Creek at Liverpool Road Retarding Basin 

Level and Rain  Dandenong Creek at Sheffield Road, Kilsyth South 

Level and Rain  Brushy Creek at Mooroolbark 

Level and Rain Bungalook Creek at Fussell Road Retarding Basin, 

Montrose 

Rain Ringwood 

5.2.7 Whole-of-water-cycle management 

Integrated approaches to urban water management can lead to multi-functional water 

and land use where flood storage, habitat connections, water quality control, water re-

use and social amenity are integrated. Whole-of-Water-Cycle Management (WoWCM) is 

also known as Integrated Water Cycle Management (IWCM) and Integrated Water 

Management (IWM).  Its purpose is to link all aspects of supply, treatment, re-use and 

disposal of water, along with an all-encompassing link between stakeholders.  Water 

Sensitive Urban Design (WSUD) is one component of WoWCM and is a primary link to 

flood management.   

The Maroondah Water Sensitive City Strategy was developed in 2015 and considers the 

issues and opportunities associated with potable water, stormwater and wastewater in 

one document.  The Strategy  consists of two documents; a ‘Vision and Outcomes’ 

document, which is a summary of the vision for a Water Sensitive Maroondah, and a 

'Toolkit' document, which is a suite of documents  designed to  provide key information 

for Council to progress opportunities to support the vision.  

The Strategy outlines the vision and the steps required to achieve Council's goal of 

becoming a water sensitive city by 2040.  The vision of the Strategy is as follows:  

"By 2040, Maroondah will be a water sensitive city. Positioned at the top of several creek 

catchments, Maroondah’s waterways will be clean, ecologically rich, and beautiful 

recreational corridors that define the character of Maroondah. Our residents, workers 

and visitors will treasure water as a valued resource and enjoy green leafy 

neighbourhoods and high quality open spaces that are supported by sustainable water 

sources. Maroondah will have good water security and be resilient to drought and flood. 

Our homes and other buildings will demonstrate good practice in water management and 

will benefit from well-designed streets and green corridors where flood waters are 

conveyed safely. In partnership with government, community and relevant authorities, 

Council will actively seek opportunities to deliver environmental, community and 

economic benefit through continual improvement of the local water cycle using an 

integrated approach." 

The Strategy documents and summarises the following four key outcomes which Council 

aim to achieve in creating a Water Sensitive Maroondah: 

 Healthy environments 
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 Water valued by all 

 Collaborative Culture 

 Resilient Places 

Priority actions are documents and targets have been assigned in the Strategy to enable 

progress to be measured in 10 years time (e.g. 2025). A cross-Council Water Sensitive 

City Working Group has been created and will take carriage of many of the actions and 

report progress annually to Council and every four years to the community. 

Figure 5.2 below is taken from Council’s Water Sensitive City Strategy Transition Toolkit 

(April 2015) and highlights the relationship between the Water Sensitive City Strategies 

and other related strategies and plans. 

 

 

Figure 5.2 - Relationship between Councils water sensitive city related strategies and 

plans (as at April 2015) 

Another important internal document for Council is the Stormwater Management Plan 

(2001) which primarily addresses stormwater quality issues. The plan involves the 

selection, grouping, prioritisation and recommendation of different water sensitive urban 

design (WSUD) measures as part of strategies aimed at protecting environmental values 

of the receiving waters. 

In 2015 Council was successful in obtaining funding from Melbourne Water’s Living 

Rivers Program to investigate and design a combined flood mitigation and WSUD project 
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in the Kandra Street catchment located in Ringwood East.  The aim of this project is to 

provide flood protection to a number of properties affected by flooding above floor level 

in a 100 year ARI event and to provide stormwater treatment within the catchment.  

Treatment within the catchment will reduce runoff volumes and stormwater pollutants 

from reaching the downstream waterway.  It is intended that the street scale rain 

gardens that are being designed in the project will provide Council with a blueprint that 

can be easily adjusted and implemented in other drainage catchments across the 

municipality. 

5.2.8 Flood emergency planning  

Flood response and recovery arrangements are as detailed in the Municipal Emergency 

Management Plan (MEMP) and the Storm and Flood Emergency Plan (SFEP).   

The Storm and Flood Emergency Plan details arrangements agreed for the planning, 

preparedness/prevention, response and recovery from flood incidents within the 

Municipality.  It is a sub-plan to the Municipal Emergency Management Plan.  The plan is 

consistent with the Emergency Management Manual Victoria (EMMV), which defines 

VICSES as the control agency for floods. 

The Storm and Flood Emergency Plan is developed by the VICSES in conjunction with 

Council and the MEMP Committee and is maintained by and available from the Municipal 

Emergency Response Officer (MERO).  The Maroondah SFEP was originally developed in 

2011 and has been revised in 2014 to provide updated information in the appendices.  

The appendices have been updated to allow for inclusion of flood extents from Council's 

flood mapping which has also enabled the following to be identified in greater detail: 

 Residences/businesses at risk from flooding above floor level 

 Community infrastructure at risk of flooding  

 Essential infrastructure at risk of flooding 

 VicRoads roads affected by 100 year ARI event and subject to closure 

 Council roads affected by a 100 year ARI event and subject to closure 

Individual flood response plans have not yet been developed for flood affected 

residences or businesses within the Maroondah municipality.  It is intended that flood 

response plans will be developed for the worst affected properties as identified in the 

Storm and Flood Emergency Plan. This is discussed further in Section 6 of this FMP. 

The Municipal Storm and Flood Planning Committee (MSFPC) comprise of the following 

representatives from the following agencies and organisations and are responsible for 

reviewing, maintaining and distributing the SFEP:  

 VICSES (i.e. Unit Controller & Regional Officer – Emergency Management) (Chair),  

 Maroondah City Council  

 Victoria Police (i.e. Municipal Emergency Response Co-ordinator) (MERC),  

 Catchment Management Authority,  

 Department of Health (DH/DHS) as required,  

 Department of Environment, Land, Water and Planning (DELWP) as required,  

 Water Authorities as required,  

 Bureau of Meteorology as required,  
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 Other agencies as required. 

The MSFPC meet at least once per year. The SFEP should be reviewed and where 

necessary, arrangements and information contained in it should be amended:  

 following any new flood or stormwater drainage study;  

 following a change in non-structural and/or structural flood mitigation measures; or  

 after the occurrence of a significant storm and/or flood event within the municipality.  

The Maroondah City Council Municipal Emergency Management Planning Committee 

(MEMPC) has been established pursuant to the Emergency Management Act.  The 

MEMPC holds four quarterly meetings with a charter of a minimum of two meetings.  The 

intent of these meetings is to make recommendations for implementation of emergency 

strategies. 

Information and intelligence gathered as part of this Flood Management Plan will be 

made available to the MERO and VICSES (Manager Regional Emergency Management, 

Central Region) for consideration and incorporation into the Storm and Flood Emergency 

Plan. 

6. Community education and awareness  

Council, Melbourne Water and VICSES are committed to working together to improve 

community education and awareness around flood risks. This involves working to ensure 

the community: 

 Are aware of their personal flood risk at their property 

 Have access to information on how to protect themselves and their property against 

flood (e.g. personal flood planning) 

 Know the location of evacuation centres or how to find out 

 Are aware of the importance of advising police when they make their own decisions to 

evacuate 

 Are aware of the general contents of the MEMP Flood Response Plan. 

Council also recognises the need to ensure residents, business owners/operators and 

visitors in the municipality are aware of the flood risks and the appropriate flood 

response actions. 

VICSES implement and are responsible for a number of flood management education 

programs including StormSafe and FloodSafe. It is intended that flood response plans 

will be developed for the worst affected properties as identified in the Storm and Flood 

Emergency Plan. It is important that key stakeholders collaborate to develop key flood 

education messages that can be shared with the local community through various means 

including street meetings or targeted door knocking. 

Reference 

no. 

Action Responsibility 

12 Develop key flood education messages and target 

individuals and the community 

MCC / VICSES / 

MW 
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Property information 

In addition to the education program, the community are made aware of flood prone 

properties through flooding zones and overlays in the planning scheme.  Planning 

information, including flooding overlays is disclosed to prospective purchasers through 

planning certificates issued under Section 199 of the Planning and Environment Act, 

1987 and included as a compulsory part of the vendor’s statement issued under Section 

32 of the Sale of Land Act, 1962.   

7. Improved collaboration and communication 

Melbourne Water, Councils and other flood management stakeholders have recognised 

the need for an integrated approach to managing flood risks.  While key agencies have 

specialised flood management skills in the planning, response and recovery there are 

opportunities to strengthen regional flood management arrangements through greater 

collaboration and efficient use of resources. 

Objectives to strengthen flood management arrangements and increase communication 

and collaboration include: 

 Raising the profile of Flood Management Plans; 

 Improving understanding of Melbourne Water’s and council’s role and challenges in 

flood management; 

 Promoting achievements of Council and Melbourne Water collaboration; 

 Aligning flood mitigation objectives/priorities; and 

 Aligning of external affairs: Councils and Melbourne Water have joint responsibility for 

flood and drainage management in communications with residents, councillors, 

politicians and media.  

Agencies are also required to share information with the public to ensure they have 

access to information about flooding and flood risk.  This is achieved through: 

 Responding to requests for Property Information Statements which contain 

information on land liable to flooding  

 Incorporation of flooding zones and overlays in the Planning Scheme 

An annual GIS data exchange currently occurs between Melbourne Water and 

Maroondah City Council and involves the sharing of the following datasets: 

o Underground Drain locations (Abandoned Centreline, Centreline & Alignment) 

o Channel Drain locations (Alignment, Centreline) & Structures 

o Natural Drain locations (Alignment, Centreline) 

o Retarding Basins 

o Underground Drain Manholes 

o Natural Drain Features 

o MWC Catchments 

o 1% AEP Flood Extent - Underground Drain & Natural Drain 

Annual coordination meetings between Melbourne Water and Council have been 

occurring in recent years to discuss a range of issues related to flood management 

including maintenance responsibilities. It is recommended that annual coordination 
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meetings between Melbourne Water and Council, including other relevant stakeholders 

such as VICSES and VicRoads as required, are continued to continue to improve 

collaboration and communication. Details of agenda items to be considered in the next 

meeting are detailed in Appendix 1 along with information that is to be shared prior to 

this meeting. 

Internally, Council have recognised a need to ensure that all Council strategies are 

referencing mutual objectives in relation to flood management. The majority of these 

strategies are publically available and as such it is important that there is a consistency 

in the messages conveyed to avoid confusion between internal stakeholders and the 

community. Council will develop measures to integrate and reference the following 

documentation into the Flood Management Plan and vice versa: 

(a) Water Sensitive Cities Strategy  

(b) Climate Change Adaptation Strategy  

(c) Maroondah Housing Strategy  

(d) Maroondah 2040  

(e) Open Space Strategy  

(f) Developer Contribution Plans  

(g) Flood Emergency Management Plan  

(h) Waterways of Maroondah 

(i) Sites of biological significance 

Reference 

no. 

Action Responsibility 

10 Continue annual coordination meetings - agenda for 

next meeting to be developed 

MW  

11 Ensure that Council strategies that reference flood 

management are linked by mutual objectives 

MCC 

8. How this document was developed 

Melbourne Water, Council, and the Victoria State Emergency Service worked in 

partnership with Engeny Water Management (the consultant), to develop this Flood 

Management Plan. 

The Plan was developed through a series of interviews, file reviews, meetings, and 

workshops, to gather the background information, identify flood risk management and 

mitigation activities, and undertook a gap analysis to develop an improvement plan. 

The significant contribution of employees of Council, VICSES, Engeny Water 

Management and Melbourne Water, in preparing this document should be acknowledged. 

Appendix 5 details the names of those who attended the inception meeting and 

workshops. 
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9. Abbreviations and Acronyms 

The following abbreviations and acronyms are used in this Flood Management Plan: 

AEP Annual Exceedance Probability (1% AEP equivalent to 100 year ARI) 

ARI Average Recurrence Interval 

DSS Development Services Scheme 

FEP Flood Emergency Plan 

FO Floodway Overlay 

IWM Integrated Water Management 

IWCM Integrated Water Cycle Management 

LSIO Land Subject to Inundation Overlay 

MEMP Municipal Emergency Management Plan 

MERO Municipal Emergency Resource Officer 

PMF Probable Maximum Flood 

PMP Probable Maximum Precipitation 

SBO Special Building Overlay 

SWMP Stormwater Management Plan 

UFZ Urban Floodway Zone 

VPP Victorian Planning Provisions 

VICSES Victoria State Emergency Service 

WoWCM Whole of Water Cycle Management  

WSUD Water Sensitive Urban Design 

10. Glossary  

Below are terms defined for the purpose of this Plan: 

Term Definition 

Drainage system 

 

A series of drains and waterways into which surface and 

storm water flows. Features of a drainage system can 

include underground pipe drains, open channels, retarding 

basins, floodways, waterway improvements, water quality 

works and environment protection measures. Generally 

drainage under 60 ha is maintained and operated by 

Council. 

Overland flooding 

 

Inundation by local runoff caused by heavier than usual 

rainfall.  Overland flooding can be caused by local runoff 

exceeding the capacity of an urban stormwater drainage 

system or by the backwater effects of mainstream flooding 

causing urban stormwater drainage system to overflow.  

Floodplain 

 

Area of land adjacent to a creek, river, estuary, lake, dam 

or artificial channel, which is subject to inundation by the 

probable maximum flood.  

Natural drainage 

systems 

Flow-paths which are largely undeveloped by human 

sources, these include rivers, streams, natural depressions 
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Term Definition 

 and wetlands. All natural systems greater than 60 ha are 

managed by Melbourne Water. 

Hotspot A known flood problem area which has a history of repeat 

flooding of a road, crossing or property, often highlighted 

through anecdotal information and customer complaints.  It 

is a localised issue which will vary from council to council. 

Runoff The amount of rainfall that enters the stormwater drainage 

system, (underground pipes, overland flow paths, floodway 

and waterways) after losses such as infiltration has been 

taken into account. 

Flash flooding Sudden unexpected flooding caused by local heavy rainfall 

or rainfall in another area.  Often defined as flooding which 

occurs within six hours of the rain which causes flooding.  
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Outcomes. April 2015. 

 

Engineers Australia, 1987 Australian Rainfall and Runoff.
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Appendix 1 – Improvement plan 
 

Table 11.1  Improvement plan 

Action 

No. 

Issue Action Organisation(s) 

Responsible for 

Implementation 

(lead in bold) 

Lead Person 

(name/ position) 

Due Date 

Planning, Preparation and Mitigation 

1 Current Planning Scheme 

does not reflect all flood 

mapping 

 

Note: subject to funding. 

Amend Planning Scheme to reflect completed 

flood mapping: 

 

(a) Confirm compatibility of Council and MW flood 

mapping 

 

(b) Refine and agree on inundation boundaries 

 

(c) Prepare project plan (to address resourcing) 

 

(d) Engage executives and Councillors on 

proposed amendment 

 

(e) Commence planning scheme amendment 

process including community consultation 

 

 

 

MCC, MW 

 

 

MCC, MW 

 

 

MCC, MW 

 

 

MCC, MW 

 

 

MCC, MW 

 

 

 

Integrated Water Engineer (MCC), Team 

Leader, Flood Mapping and Mitigation (MW) 

 

Integrated Water Engineer (MCC), Team 

Leader, Flood Mapping and Mitigation (MW) 

 

Strategic Planning (MCC), Senior Land Use 

Planner (MW) 

 

Strategic Planning (MCC), Senior Land Use 

Planner (MW) 

 

Strategic Planning (MCC), Senior Land Use 

Planner (MW) 

 

 

 

August 2016 

 

 

August 2016 

 

 

Oct 2016 

 

 

June 2017 

 

 

June 2017 

2 Flood mitigation benefits 

associated with 

stormwater harvesting to 

be quantified within the 

Maroondah municipality 

Investigate feasibility of stormwater harvesting 

for reuse to mitigate flooding issues: 

 

(a) Council to consult with MW regarding 

outcomes of distributed storages modelling 

 

 

 

MCC, MW 

 

 

 

 

Integrated Planning (MCC), Team Leader 

Flood Mapping and Mitigation (MW) 

 

 

 

June 2016 
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Action 

No. 

Issue Action Organisation(s) 

Responsible for 

Implementation 

(lead in bold) 

Lead Person 

(name/ position) 

Due Date 

(b) Council to undertake pilot study to determine 

flood mitigation benefits obtained from 

stormwater harvesting in a catchment (subject to 

funding) 

MCC Team Leader Engineering Services (MCC), 

Environment Planner (MCC) 

June 2017 

Flood Risks and Hotspots 

3 Update of MW flood risk 

assessment required and 

resultant flood mitigation 

prioritisation 

Identify and prioritise flood mitigation projects 

that address high risk properties affected by MW 

drainage system: 

 

(a) Council to share high risk flood rating 

properties subject to flooding from MW drainage 

system 

 

(b) Council and MW to resolve asset ownership 

and identify flood mitigation works in large 

Council managed catchment in Croydon  

 

(c) MW to share outcomes of new flood 

management prioritisation project  (including 

updated flood risk assessment tool) 

 

(d) Council to engage with Melbourne Water on 

projects seeking joint opportunities 

 

 

 

 

MCC 

 

 

 

MCC, MW 

 

 

 

MW 

 

 

 

MCC 

 

 

 

 

Integrated Water Engineer (MCC) 

 

 

 

Integrated Water Engineer (MCC), Team 

Leader Flood Mapping and Mitigation (MW) 

 

 

Team Leader Flood Mapping and Mitigation 

(MW) 

 

 

Integrated Water Engineer (MCC) 

 

 

 

 

 

June 2016 

 

 

 

Dec 2016 

 

 

 

Dec 2016 

 

 

 

Ongoing 
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Action 

No. 

Issue Action Organisation(s) 

Responsible for 

Implementation 

(lead in bold) 

Lead Person 

(name/ position) 

Due Date 

4 Flood risk associated with 

dams across the 

municipality is unknown 

Council to identify and develop a dam 

management strategy: 

 

(a) MW to provide Council with the licensed dams 

list 

 

(b) Council to identify privately owned dams that 

may pose a significant risk 

 

(c) Council to identify Council owned dams that 

may pose a significant risk 

 

(d) Council to use findings to develop a strategy 

to address dam flood risk  

 

 

 

MW 

 

 

MCC 

 

 

MCC 

 

 

MCC 

 

 

 

Diversions Planning Officer (MW)  

 

 

Integrated Water Engineer (MCC) 

 

 

Integrated Water Engineer (MCC) 

 

 

Integrated Water Engineer (MCC) 

 

 

 

 

May 2016 

 

 

Dec 2016 

 

 

Dec 2016 

 

 

June 2017 

5 Flood mapping to reflect 

any future changes to  the 

existing drainage network 

and share updates with 

stakeholders 

Councils flood modelling to be kept up to date 

 

(a) Ensure newly constructed works and updates 

to Council’s and MW drainage asset data are 

captured 

 

(b) Council to update flood model as required 

with captured updates 

 

(c) Share updates with MW as part of annual data 

exchange, including asset and flood data 

 

 

MCC, MW 

 

 

 

MCC 

 

 

MCC 

 

 

Team Leader Asset Management (MCC) 

 

 

 

Integrated Water Engineer (MCC) 

 

 

Team Leader Asset Management (MCC) 

Integrated Water Engineer (MCC) 

 

 

 

As required 

 

 

 

Ongoing 

 

 

Annually 
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Action 

No. 

Issue Action Organisation(s) 

Responsible for 

Implementation 

(lead in bold) 

Lead Person 

(name/ position) 

Due Date 

Asset Management 

6 

 

Share information on 

maintenance regime of 

Melbourne Water assets 

Melbourne Water to share maintenance 

information with Council: 

 

(a) provide indicative timeframes relating to 

planned minor maintenance of MW assets (e.g. 

RB outlet inspections) 

 

(b) provide major works program for retarding 

basins within Maroondah to Council 

 

(c) upon completion of (a) and (b) include 

maintenance discussion as action item in annual 

coordination meeting 

 

 

 

MW 

 

 

 

MW 

 

 

MW 

 

 

 

Project Manager Flood Partnerships (MW) 

 

 

 

Project Manager Flood Partnerships (MW) 

 

 

Project Manager Flood Partnerships (MW) 

 

 

 

 

June 2016 

 

 

 

June 2016 

 

 

June 2016 

7 There are gaps in drainage 

asset information relating 

to other authority assets 

(VicRoads and VicTrack) 

Map drainage assets and demarcate 

responsibilities between stakeholders: 

 

(a) Council to provide VicRoads with GIS drainage 

layer and areas of known flooding 

 

(b) VicRoads to notify Council of outcomes 

regarding funding relating to drainage asset 

mapping 

 

(c) Develop and implement maintenance 

agreement relating to drainage assets between 

VicRoads and Council (subject to funding) 

 

 

 

MCC 

 

 

VicRoads 

 

 

 

MCC, 

VicRoads 

 

 

 

 

Team Leader Asset Management (MCC) 

 

 

Project Manager – Climate Change 

(VicRoads) 

 

 

Team Leader Asset Management (MCC), 

Project Manager – Climate Change 

(VicRoads) 

 

 

 

April 2016 

 

 

June 2016 

 

 

 

TBC 
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Action 

No. 

Issue Action Organisation(s) 

Responsible for 

Implementation 

(lead in bold) 

Lead Person 

(name/ position) 

Due Date 

(d) Initiate data sharing and maintenance 

demarcation for rail corridor drainage assets 

MCC 

 

Team Leader Asset Management (MCC) Jan 2017 

 

8 

 

Drainage asset blockage 

and capacity reduction due 

to litter and debris 

accumulation  

(a) MW to provide Council with scheduled 

programs for litter and debris removal and 

retarding basin desiliting  

 

(b) Council to identify locations of significant / 

continual blockage and identify upstream litter 

contributing issues 

 

(c) Council to identify opportunities to reduce 

litter transportation throughout catchment 

MW 

 

 

 

MCC 

 

 

 

MCC 

Waterways and Land Co-ordinator (MW)  

 

 

 

Integrated Water Engineer (MCC) 

 

 

 

Integrated Water Engineer (MCC) 

 

June 2016 

 

 

 

June 2017 

 

 

 

Jan 2018 

9 

 

Knowledge gaps at 

catchment interfaces  

between Council and 

neighbouring 

municipalities 

Share information and data of catchment 

interface issues between Maroondah City Council 

and all neighbouring municipalities. 

 

(a) Council to formally communicate with 

neighbouring municipalities with regards to the 

flood related data that Council has and request 

similar available information in return 

 

(b) Council to develop annual flood management 

data exchange agreement with neighbouring 

municipalities 

 

 

 

 

MCC 

 

 

 

 

MCC 

 

 

 

 

Integrated Water Engineer (MCC) 

 

 

 

 

Integrated Water Engineer (MCC) 

 

 

 

 

 

June 2016 

 

 

 

 

June 2017 
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Action 

No. 

Issue Action Organisation(s) 

Responsible for 

Implementation 

(lead in bold) 

Lead Person 

(name/ position) 

Due Date 

Improved Collaboration and Communication 

10 Annual Coordination 

Meeting  

(a) MW to set agenda for annual meeting and 

include the following items: 

- data sharing 

- outcomes from Melbourne Water Easement 

Encroachment Study 

- Council’s Ringwood MAC mitigation strategy 

 

(b) prior to next meeting MW to send revised 

shared path maintenance agreement to Council  

MW 

 

 

 

 

 

 

MW 

Project Manager Flood Partnerships (MW) 

 

 

 

 

 

 

Project Manager Flood Partnerships (MW) 

 

June 2016 

 

 

 

 

 

 

June 2016 

11 Numerous Council 

strategies reference flood 

management with no 

linkages  

Incorporate Flood Management Plan objectives 

into new and revised Council strategies 

MCC 

 

 

 

 

Team Leader Strategic Planning and 

Sustainability (MCC), Environment Planner 

(MCC), Integrated Water Engineer (MCC) 

Ongoing 

 

Community Education and Awareness 

12 Develop key flood 

education messages and 

target individuals and the 

community 

 

(a) VICSES to communicate with Council 

regarding progress of FloodSafe awareness 

program 

 

(b) Develop a joint stakeholder communication 

strategy for flood affected properties 

 

 

(c) Provide specific flood data to impacted 

properties (guided by Council) 

VICSES 

 

 

 

MCC, VICSES, 

MW 

 

 

MCC, VICSES, 

MW 

Operations Officer Emergency 

Management(VICSES) 

 

 

Emergency Management Officer (MCC), 

Operations Officer Emergency Management 

(VICSES), Project Manager Flood 

Partnerships (MW) 

Emergency Management Officer (MCC), 

Operations Officer (VICSES), Team Leader 

Flood Mapping and Mitigation (MW) 

April 2016 

 

 

 

Aug 2016 

 

 

 

Jan 2017 
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Appendix 2 – Key performance indicators  

 

The objectives of the Flood Management Plan and key performance indicators to measure their success are: 

 

Objective KPI 

Enhance collaboration and strengthen relationships 

between Melbourne Water, Maroondah City Council and 

Victoria SES 

Relationship before FMP process, versus after FMP process (based 

on survey / evaluation form) 

Identify, understand and reduce local flood risk Number of hotspots / flood risks identified / number of new 

hotspots identified 

Sharing information on local ‘hotspot’ flooding areas Survey question: How would you evaluate the FMP process 

provided opportunities for sharing information (1 low opportunities 

to 5 high ) 

Consolidate and document important flood information 

into the one accessible location 

 

Determine priority management actions to address local 

flood risks 

Identified as actioned improvement actions (could by expressed as 

a percentage per annum) 

Clarify roles and responsibilities of flood management 

agencies 

Survey question: I am aware of relevant flood contact at other 

agencies (yes / no) 

Align with Melbourne  

waters Regional Floodplain Management Strategy 

Qualitative assessment of alignment with flood strategy vision by 

participants (based on survey) 

Enable better planning, preparation and management of 

floods in the future 
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Appendix 3 – Flood risk assessment 
Below is the flood risk assessment for this municipality by catchment, from Melbourne 

Water’s Flood Risk Assessment Framework and Matrix, noting the catchments with 

medium, high or extreme risk ratings.  This is for Melbourne Water managed catchments 

only. 

Table 11.2  List of flood risks by catchment within the City of Maroondah as at 7/10/15 

Catchment 

name 

No of commercial/ 

industry properties 

within 1% AEP 

flood extent  

No of residential 

properties within 

1% AEP flood 

extent  

No of 

properties 

in total 

Risk score 

(out of 10) 

Risk rating 

(med, 

high, 

extreme) 

Ringwood 

Lake Drain 
1 63 64 8.00 High 

Dublin Road 1 48 49 7.00 Medium 

Beaufort 

Road Drain 
0 35 35 8.00 High 

Ringwood 

South DS 
0 125 125 8.00 High 

Dandenong 

Creek 

(Upstream 

Boronia 

Road) 

0 5 5 9.00 Extreme 

Bungalook 

Creek 
141 90 231 9.00 Extreme 

Kilsyth Main 

Drain DS 
9 253 262 8.00 High 
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Appendix 4 – Flood studies 
The following is a list of flood related studies undertaken in the Maroondah municipality 

between 2011 and 2015:  

 Kandra Street Catchment Flood Modelling (2011) 

 Civic Square Flood Modelling and Mitigation Assessment (2011) 

 Bayfield Road Flood Modelling and Mitigation Assessment (2011) 

 The Range Estate Retarding Basin Assessment (2011) 

 Lee-Ann Crescent (Brushy Creek)  Catchment Flood Modelling and Mitigation 

Assessment (2011) 

 Scenic Avenue Flood Modelling and Mitigation Assessment (2011) 

 Kauri Court Flood Modelling and Mitigation Assessment (2011) 

 Woodside Avenue Catchment Flood Modelling (2012) 

 Clegg Avenue Overland Flow Path  Flood Modelling (2012) 

 Power Street Catchment Flood Modelling and Mitigation Assessment (2012) 

 Arnold Street Catchment Flood Modelling (2012) 

 Lincoln Road Catchment Flood Investigation (2012) 

 Municipal Flood Modelling – Andersons Creek Catchment (including report, 2013) 

 Municipal Flood Modelling – Brushy Creek Catchment (including report, 2013) 

 Municipal Flood Modelling – Dandenong Creek Catchments (2013) 

 Municipal Flood Modelling – Jumping Creek Catchment (including report, 2013) 

 Municipal Flood Modelling – Mullum Mullum Creek Catchment (including report, 2013) 

 Ringwood MAC Revitalisation Drainage Investigation and Mitigation Assessment  

(2013)  

 Kandra Street Catchment – Hydrology Restoration and Flood Mitigation Assessment 

(2015) 

Many of these flood studies have led to the detailed design and construction of flood 

mitigation works at various locations across the municipality to address flood risk.   
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Appendix 5 – Meeting and workshop 

attendees 
 

 
Table 11.3  Attendees at inception meeting - 11/08/2015 

Name Position Organisation 

Andrew Taylor Manager – Engineering and 

Building Services 

Maroondah CC 

Steven O’Brien Team Leader – Traffic and 

Projects 

Maroondah CC 

Cameron Dobb Integrated Water Engineer Maroondah CC 

David Hair Team Leader Asset 

Management 

Maroondah CC 

Malcolm McKenzie Emergency Management Maroondah CC 

Dale Bristow Strategic Planning and 

Sustainability 

Maroondah CC 

Deanne Keogh Emergency Management Maroondah CC 

Vivienne Fraser Environment Planner 

(Water Sensitive City 

Strategy)  

Maroondah CC 

John Thomas Risk Advisor Maroondah CC 

Diana Ferguson Operations Officer VICSES 

Nicole Sutherland Project Manager – Flood 

Partnerships 

Melbourne Water 

Anthony Jessup Flood Investigation 

Engineer 

Melbourne Water 

Scott Dunn Principal Engineer Engeny 

Zaki Matar Engineer Engeny 

Alianne Rance Facilitator Loop and Co 

 
Table 11.4  Attendees at workshop 1 - 7/09/2015 

Name Position Organisation 

Andrew Taylor Manager – Engineering and 

Building Services 

Maroondah CC 

Steven O’Brien Team Leader – Traffic and 

Projects 

Maroondah CC 

Luke Ervine Drainage Engineer Maroondah CC 

David Hair Team Leader Asset 

Management 

Maroondah CC 

Malcolm McKenzie Emergency Management Maroondah CC 

Dale Bristow Strategic Planning and 

Sustainability 

Maroondah CC 

Deanne Keogh Emergency Management Maroondah CC 
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Name Position Organisation 

Michael Arhontis Operations, Team Leader 

Construction Maintenance 

Maroondah CC 

Diana Ferguson Operations Officer VICSES 

Nicole Sutherland Project Manager – Flood 

Partnerships 

Melbourne Water 

Anthony Jessup Flood Investigation 

Engineer 

Melbourne Water 

Steve Hosking Team Leader, North East 

Upper Yarra Region 

Melbourne Water 

Steve McGill Waterways and Land 

Coordinator 

Melbourne Water 

Pradeepa Adihetty Manager Emergency and 

Risk Management  

DELWP 

Andrew Grant Senior Strategic Analyst 

(Water) 

VicRoads 

Simon Renton Project Manager – Climate 

Change 

VicRoads 

Scott Dunn Principal Engineer Engeny 

Nina Barich Principal Engineer Engeny 

Zaki Matar Engineer Engeny 

Alianne Rance Facilitator Loop and Co 

 
Table 11.5  Attendees at workshop 2 - 24/11/2015 

Name Position Organisation 

Andrew Taylor Manager – Engineering and 

Building Services 

Maroondah CC 

Steven O’Brien Team Leader – Traffic and 

Projects 

Maroondah CC 

Cameron Dobb Integrated Water Engineer Maroondah CC 

Luke Ervine Drainage Engineer Maroondah CC 

David Hair Team Leader Asset 

Management 

Maroondah CC 

Dale Bristow Strategic Planning and 

Sustainability 

Maroondah CC 

Deanne Keogh Emergency Management Maroondah CC 

Michael Arhontis Operations, Team Leader 

Construction Maintenance 

Maroondah CC 

Diana Ferguson Operations Officer VICSES 

Nicole Sutherland Project Manager – Flood 

Partnerships 

Melbourne Water 

Anthony Jessup Flood Investigation 

Engineer 

Melbourne Water 

Huon Stevens Diversions Planning Officer Melbourne Water 
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Name Position Organisation 

Mike Kearney Town Planning Melbourne Water 

Simon Renton Project Manager – Climate 

Change 

VicRoads 

Scott Dunn Principal Engineer Engeny 

Nina Barich Principal Engineer Engeny 

Alianne Rance Facilitator Loop and Co 

 
Table 11.6  Attendees at workshop 3 (discussion of draft plan) - 21/03/2016 

Name Position Organisation 

Andrew Taylor Manager – Engineering and 

Building Services 

Maroondah CC 

Steven O’Brien Team Leader – Traffic and 

Projects 

Maroondah CC 

Darren Swaris Drainage Engineer Maroondah CC 

David Hair Team Leader Asset 

Management 

Maroondah CC 

Dale Bristow Strategic Planning and 

Sustainability 

Maroondah CC 

Vivienne Fraser Environment Planner 

(Water Sensitive City 

Strategy)  

Maroondah CC 

Tim Dickinson Coordinator Development 

Engineer 

Maroondah CC 

Michael Arhontis Operations, Team Leader 

Construction Maintenance 

Maroondah CC 

Nicole Sutherland Project Manager – Flood 

Partnerships 

Melbourne Water 

Scott Dunn Principal Engineer Engeny 
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Appendix 6 – GIS layers 
 
Table 11.7  GIS layers 

 

GIS Layer Source Map(s) used in 

Planning_Scheme_Zones.TAB (for SBO) MW 5 

DR_Hydrographic_Monitoring.TAB MW 2 

DR_Channel_Centreline.TAB MW 1 - 3, 5 

DR_Natural_Waterway_Centreline.TAB MW 1 – 3, 5 

DR_Retarding_Basin.TAB MW 1 - 2 

DR_UGround_Centreline.TAB MW 2 – 3, 5 

DSCM_Scheme.TAB MW 2 

Flood_Extent_100yr_UG_Drains.TAB MW 5 

Flood_Extent_100yr_Waterways.TAB MW 5 

Land_SubjectInundation_Overlay.TAB MW 5 

Key_Services.TAB MW 5 

Catchment_Risk_Boundaries MW 4 

Maroondah _18thFeb_2013 aerial.TAB MCC 3 

OverlandFlowPaths_2014.TAB MCC 3 

Maroondah_Boundary MCC 1 - 2, 4 - 5 

LOCALITY_POLYGON.TAB DELWP 1 – 5 

TR_ROAD .TAB DELWP 1 – 2, 4 - 5 

TR_RAIL_ INFRASTUCTURE .TAB DELWP 1 - 3, 5 

TR_RAIL.TAB DELWP 1 - 3, 5 

ad_lga_area_polygon DELWP 1 – 5 


