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Flooding is a natural phenomenon. In urban areas where drainage relies on pipe 
networks, open channels and creeks, flooding can cause infrastructure damage 
(both private and public), loss of amenity, environmental degradation and pose 
safety risks. 
 
There are over 70 drainage catchments on the Peninsula which drain over short 
distances into Port Phillip Bay, Western Port and Bass Strait. Generally the urban 
areas are along the coast and many are impacted by discharges from the upper 
reaches of catchments. 
 
Climate change has raised the need to act expeditiously to build knowledge of the 
performance of the Peninsula’s drainage infrastructure network, and flood vulnerable 
areas.  This knowledge is essential to establish flood mitigation works, planning 
controls and community understanding. 
 
Local Government is where climate change meets the people. Rainfall, flooding and 
drainage will have an effect on how people live within our environment. 

Research by CSIRO has established benchmarks for the effects of climate change 
on the sea level, increased rainfall intensity, temperature rises and storm severity 
that provide the basis to undertake catchment investigation and analysis of flooding 
within the Shire. 
 
The purpose of the Integrated Local Flood and Drainage Strategy is to provide the 
framework to build on the understanding of the Shire’s drainage systems and 
existing extent of flooding, consider the impacts on climate change on the built 
environment, develop the actions required to plan for future sustainable living and 
develop Flood Management Plans.  
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The objectives of the strategy are to:- 

1. Develop a catchment priority method for preparing flood mapping. 
2. Establish the climate change parameters to be addressed for flood 

mapping. 
3. Develop the methodology to undertake catchment analysis including 

confirmation of the existing drainage network.  
4. To develop the framework to achieve flood mapping in areas at risk 

across the Peninsula over the next 10 years.  
5. Develop a program for flood mapping in stages to enable planning to 

strategically establish planning controls on land subject to flooding 
through Mornington Peninsula Planning Scheme. 

6. Consider funding options for infrastructure and non-structural flood 
plain control implementation. 

7. Develop opportunities for stormwater harvesting and aquifer recharging. 
8. Develop a community education and awareness program. 

 
What we Know 
 

Who is in control 
· In essence responsibility for drainage and flood management on the 

Mornington Peninsula involves all levels of Government and trickles down to 
individual land owners and the community.  

· The main action authorities are the Mornington Peninsula Shire and 
Melbourne Water.  The Mornington Peninsula Shire is responsible for 
drainage and flood management for smaller catchments (60 Ha and less). 
Melbourne Water is the Regional Authority and has responsibility for main 
drains and flooding management for larger catchments (greater than 60 Ha).  

· In summary the Mornington Peninsula Shire manages 1,250Km of the piped 
network and Melbourne Water manages 41Kms (all major drains 850mm and 
above) and the major creeks. 

Our drainage network 
· The existing drainage network has been developed over a period of 

approximately 100 years and there are known flooding “hot spots’ with up 
to14,000 properties at risk of flooding on the Peninsula. 

· The Shire’s drainage pipe network maintenance process has established 
benchmarks for inspection and cleaning including 24hr emergency call-out to 
manage the existing network. 

· The Shire has established other environmentally sustainable initiatives to 
address urban development and consolidation including wetlands, retarding 
basins, on-site retention systems, soakage pits for southern areas of the Shire 
and water sensitive urban design.   
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Development in areas subject to flooding 
· The Mornington Peninsula Planning Scheme provides the controlling process 

for the development and redevelopment of land subject to flooding. 
· Melbourne Water has undertaken some catchment modelling and flood 

mapping in areas in the Westernport catchment and established planning 
control through the Land Subject to Inundation Overlays (LSIO). The 
modelling and flood mapping is over 10 years old and does not take into 
consideration climate change parameter increases. 

· There are no established planning controls for Port Phillip catchments except 
for Tanti Creek where a planning scheme amendment is currently in progress. 

· Melbourne Water has recognised the need for catchment modelling and flood 
mapping taking climate change into consideration in the Port Phillip and 
Westernport Region – Flood Management and Drainage Strategy and will 
provide technical and financial assistance to Council’s to identify flood risks.  

· The Shire recognises the need to undertake a significant number of 
catchment investigations including drainage modelling and flood mapping to 
establish development and redevelopment control through the Mornington 
Peninsula Planning Scheme. 

 
 Climate Change 

The CSIRO and the Australian Bureau of Meteorology have assessed future climate 
change from the results of 23 global climate models. The outcomes of the studies 
and modelling are a range of projected climate changes in temperature, sea level 
rises and rainfall which are location and seasonal dependent. While there are 
uncertainties in regard to the level of change it is certain there will be change. 

 It is important that the impacts of climate change are addressed at regional and 
local levels, since local attributes including socio-economic characteristics and the 
physical environment will significantly determine the extent of the risks and 
opportunities, as well as the nature of community responses.   

The following summarises the likely impacts of climate change for the drainage 
network and flooding on the Peninsula:- 

Stormwater Harvesting and Aquifer Recharging 
Mornington Peninsula Shire is currently experiencing the combined effects of 
drought and population growth and facing the prospect of continuing irregular rainfall 
due to climate change and variability. 

The opportunity will be taken to reduce potable water use by every means possible, 
including stormwater harvesting, water sensitive urban design and aquifer 
recharging. Council will seek to secure the right to harvest and redistribute 
stormwater. 
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Sea level  
The Victorian Coastal Strategy was launched on 10 December 2008 and the strategy 
recommends a sea rise of not less than 0.8m which will be incorporated into the 
Planning Scheme and supported by products from DSE and DPCD to guide coastal 
planners and managers in apply the 0.8m rise. 

The modelling of storm surge is being undertaken by CSIRO for the whole Victorian 
Coast and no projections are available at this time. 

Rainfall Intensity   
The CSIRO has projected a range of rainfall intensity increases and the Shire in 
conjunction with the Westernport Regional Greenhouse Alliance has considered the 
range of projections. It is considered that the Shire would be prudent to consider 
catchment analysis and modelling that uses a range of increases in rainfall 
intensities and that it reflect the Melbourne Water’s conservative approach and adopt 
a rainfall intensity increase of 32% for modelling and flood mapping. These 
projections are within the CSIRO range of increases by 2070.  

Pilot Studies  
The Shire has undertaken two pilot catchment modelling and flood mapping studies 
to assess the methodology and scope of modelling required and to determine the 
range of parameters required to be tested in the modelling. The studies also 
provided an appreciation of the affects and costs of rises in sea level and increase in 
rainfall intensity.  
 
The findings of the studies provide a program of capital works and estimated costs 
so that the Shire is able to develop short and long term capital expenditure to 
address climate change projections. 
 
The flood mapping has provided the details necessary to initiate Planning Scheme 
controls in areas that flood. 

The two catchments investigated were Dromana  ( generally bounded by Nepean 
Highway, along Port Phillip Bay to Anthony’s Nose, and then south to Arthurs Seat at 
the top of the catchment along Arthurs Seat Road to Main Creek Road and back 
down to the Mornington Peninsula Freeway /Nepean Highway interchange ) and 
Rosebud  (generally bounded by Port Phillip Bay, Eighth Avenue, extending south of 
the Mornington Peninsula Freeway Reserve and then returning to the coast along 
Boneo Rd.) 
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The major outcomes of the pilot studies are; 
 Dromana 
     Drainage Networks 

· That the increase in the rise of sea level of 0.8m has negligible 
effect on the effectiveness of the drainage network except for one 
section of the lowest lying pipe network which is only marginally 
effected. 

· That the increase in rainfall intensity by 32% produces a significant 
increase in overland flows for all storm events including the 1 in 5 
year Average Recurrence Interval (ARI) and would increase the 
frequency of flooding.   

· That the construction and/or enlargement of upstream retarding 
basins would reduce the size of the pipe upgrades required in the 
lower sections of the catchments 

· The estimated capital works expenditure required to achieve the 1 
in 5 year ARI pipe network performance criteria would be in the 
order of $11.6m. 

 
1 in 100yr ARI flood modelling  

· That the sea level rise of 0.8m has little effect on flooding in this 
catchment and is contained within the foreshore and poses little 
threat to any property. 

· That the increase in rainfall intensity has significant effect on 
overland flows and flooding of properties within the catchment. 

Rosebud  
Drainage Network 

· The drainage network model has identified a significant number 
(29) of sumps or landlocked sags that prevent overland flow. 

· Capital works expenditure required would be in the order of $3.0m 
to provide for the pipe network and storage areas in sumps to 
achieve the 1 in 5 year performance criteria. 

 
1 in 100yr ARI flood modelling  

· That the sea level rise of 0.8m has little effect on flooding in this 
catchment and is contained within the foreshore and poses little 
threat to any property. 

· That the increase in rainfall intensity has significant effect on 
overland flows and flooding of properties within the catchment. 
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Recommendations from Pilot Catchment Studies include climate change 
criteria 
· The study reports have recommended using Special Building Overlay (SBO) 

as the form of planning control for properties subject to inundation in these 
two catchments. 

· Sea level rise of 0.8m. This has been adopted by The Victorian Coastal 
Strategy 2008 and has been included into the Planning Scheme. 

· Pipe network design to adopt a rainfall intensity increase of 32% which has 
been recommended by DSE/CSIRO and adopted by Melbourne Water.  

· Rainfall intensity increase of 70% which will provide the upper level of climate 
change outcomes for long term planning horizon considerations. 

· That the pipe networks be upgraded to achieve a performance level of 1in 5 
ARI storm event (with 32% rainfall intensity increase) which is considered to 
be a cost effective preventive action. 

· That the 1 in 100 year ARI storm event (with 32% rainfall intensity increase) 
be used for flood mapping planning control which provides effective property 
protection for the planning horizon of 2070. 

 

What We Need to Know (Completing the Knowledge Base) 

The need to understand how the drainage catchments will perform under increased 
rainfall intensities and rising sea levels is critically important for the Mornington 
Peninsula community. To achieve this knowledge a process of combining existing 
knowledge, new data collection and development of a drainage network analysis and 
flooding model for each catchment will be required.  

There are over 70 plus catchments on the Peninsula and a risk assessment is 
required to establish a priority for catchment analysis. Depending on funding this is 
likely to take up to 10 years. 
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Completing the Knowledge Base Process 

 

Continue Drainage Network Analysis and Flood 
Mapping for all risk catchments 
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The outcome of the process is:- 
· Development of flood maps to establish where and at what level development 

is appropriate 
· Updating of the Planning Scheme to include new overlay mapping 
· Identification of the infrastructure improvements or upgrades required to 

achieve tolerable/sustainable flooding outcomes 
· A detailed funding program for the catchment climate change adaptation  

What can we do now (Immediate Actions) 

The development of the two pilot catchments has provided the understanding of the 
work load necessary to complete the tasks required.   

There are components of the work that will require specialized expertise in flood 
modelling and this can be resourced through specialized consultants however a 
significant component of the work will require addition in-house staff resources to 
undertake detail catchment investigation, develop risks reviews of catchment, 
manage specialized consultant, liaise with Melbourne Water and other Authorities 
and undertake community consultation. 

The quantum of the work has been assessed is equivalent to 4 EFT (Effective Full 
Time employees).  

Other immediate actions include:- 
· Assess catchment analysis priorities using risk analysis and linking to 

strategic planning priorities 
· Review of maintenance procedures with a view of developing data collection 

for pipe network condition rating and pipe /pit location confirmation. 
·  Review of the Municipal Emergency Management Plan to incorporate Special 

Plans and arrangements for flooding. 

The program for the completion of the knowledge base and capital works adaption 
implementation is likely to be over 20 years and the order of costs are outline below:- 

· Staff and other resources $400,000 per year 
· Specialized catchment modelling costs are in the order of $90,000 per 

catchment with a total cost in the order of $4.3 million. 
· Capital works adaption implementation will vary for each catchment however 

as demonstrated in the pilot catchment investigations cost are significant. 
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What we need to plan to do (Longer term Actions) 

Funding 

Options for funding of the catchment investigations and capital works adaption 
implementation have a range of limitations and further detailed discussions with 
Melbourne Water may resolve the best approach in the development of funding 
sources. 

The options could include the following:- 

Melbourne Water 
· Port Phillip and Westernport Region Flood Management and Drainage 

Strategy 
· Property owner contribution under Section 196 of the Water Act 
· Annual Waterways and Drainage Charge 
· Defined Water Management (drainage) scheme. 

Mornington Peninsula Shire 
· Special rate or charge scheme under section 163 of the Local Government 

Act. 

Grants 
· Commonwealth Government program -Housing Affordability Fund  
· This Strategy will provide the framework for the Shire to seek grants from the 

Federal Government and State Government agencies both for catchment 
investigation and flood mapping 

Most catchments are likely to include a component of Melbourne Water asset 
upgrade which would be funded by Melbourne Water. 

Implementing Planning Control 
The development and completion of catchment analysis provides the flood mapping 
details, flood risk profile and associated substantive evidence required to commence 
the process of preparing Planning Scheme Amendments to introduce planning 
controls on the development of land that is subject to flooding. 

There are a range of planning scheme overlays and controls that can be used and 
may vary depending on the catchment and flooding scenario however it is expected 
that Special Building Overlay (SBO) will be the planning control predominately used. 
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 Implementing Drainage Network and Flood Mitigation Infrastructure 
The completion of catchment modelling and pipe network analysis will identify a 
range of drainage network and flood mitigation projects that are required to be 
undertaken. These projects will need a separate assessment to determine priority of 
projects across catchments within the Shire and sometimes on a regional basis if 
Melbourne Water assets are involved. 

 
Melbourne Water use a Flood Risk Assessment Rating Matrix that considers 

· Economic risks-  determined by Average Annual Damage per property 
formula 

· Social Risk- is determined by a formula that uses five factors including 
vulnerability, disruption and history 

· Hazard Risk - is determined by a formula that includes depth, rate of rise, 
speed of flow and primary land use 

It is proposed to utilize the Melbourne Water Flood Risk Assessment Rating 
Matrix to prioritize the Shires projects for works across catchments that are the 
Shire’s responsibility. 

 

 

 


