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Today’s activities

SESSIONTIME

Welcome and introductions9:30 – 10 am

• Why is stormwater management important?

• Policy context
10:00 – 10:20 am

Introduction to planning requirements – what, why, how10:20 – 11:30 am

MINI BREAK (15 mins)

WSUD assets and achieving best practice standards11:45 am – 12:45 pm

LUNCH (45 mins)

Tools and resources 1:30 – 2:00pm

Worked example and discussion - residential2:00 – 2:30 pm 

Break out room activities (planning & STORM)2:30 – 3:00 pm

MINI BREAK  (10 mins)
• Sediment erosion control and maintaining assets

• Future direction of stormwater management
3:10 – 3:30 pm

Worked examples and discussion – 53.18 (building and works)3:30 – 3:50 pm

Wrap up3:50 – 4:00 pm
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Prior to this training how 
familiar are you with Victoria’s 
planning requirements?

Would you feel confident 
explaining to a developer or 
colleague what Water Sensitive 
Urban Design is?
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Why is stormwater management important?

Policy context

Mandy’s slides
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Introduction to planning requirements

Kate’s slides
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Stormwater offsets

Mini break
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Integrated Water Management: Why, What, How?
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WSUD assets and achieving best practice standards
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Acronyms and definitions

Integrated Water Management (IWM) describes a 
collaborative approach to water planning and 
management encompassing water supply (drinking 
and non-drinking water), wastewater, stormwater, and 
groundwater that supports sustainable environments 
and healthy communities. IWM involves collaboration 
between State and local governments and the private 
sector, delivered through urban planning, design and 
development. IWM is sometimes referred to 
as Integrated water cycle management 
(IWCM) or whole of water cycle management.

Water Sensitive Urban Design (WSUD) is a holistic 
approach to water management that integrates urban 
design and planning with social and physical sciences 
in order to deliver water services and protect aquatic 
environments in an urban setting.  Water management 
assets (e.g. wetland, rain garden, passively irrigated 
tree pit, swale, pond, etc) are sometime referred to as 
WSUD or blue green infrastructure.

Blue Green Infrastructure are in-ground assets that 
consist of vegetation that is supported by water and a 
growing medium which is typically soil.
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Stormwater management is evolving

Emerging Concepts:

• Integrated Water Management (IWM)

• Multifunctional infrastructure (e.g. flood 
and reuse storages)
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Design guidelines

OFFICIAL
14

Managing stormwater

AVOID
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Increase site permeability
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Rainwater tanks

OFFICIAL
17

Porous pavements and infiltration systems
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Passively irrigated trees to enhance urban cooling 
and greening
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Passively irrigated trees to enhance urban cooling 
and greening

 The Cooperative Research Centre for Water 
Sensitive Cities (CRC-WSC): Designing for a Cool 
City 
https://watersensitivecities.org.au/content/des
igning-for-a-cool-city-guidelines-for-passively-
irrigated-landscapes/

 Victorian Department of Environment Land 
Water Planning (DELWP, now DEECA): Trees for 
Cooler and Greener Streetscapes 
https://www.planning.vic.gov.au/guides-and-
resources/guides/all-guides/trees-for-cooler-
and-greener-streetscapes

 City of Melbourne: Permeability Testing of 
Permeable Pavement Systems 
https://urbanwater.melbourne.vic.gov.au/wp-
content/uploads/2021/07/
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Passively irrigated trees to enhance urban cooling and greening

• Promotes larger range of benefits via green infrastructure irrigation
• Improved tree health and canopy growth
• Consequent enhancements in greening, cooling, volumetric losses and pollutant 

removal

These fine roots in 
structural soils don’t 
damage roads
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What influences urban cooling?
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What influences urban cooling?

- Irrigated landscapes (grass, trees, garden beds) to maximise soil moisture retention and 
evapotranspirative cooling processes

- Canopy cover providing shade

- Lighter coloured materials (note, no other water cycle nor landscape benefits achieved)
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Wetlands
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Raingardens

Raingardens are a good fit for an office complex forecourt with a landscape/gardening 
contractor. Not a great choice for a warehouse forecourt due the high chance of being run 
over by vehicles and general neglect.
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Urban greening – green roofs
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Urban greening – green walls and facades
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Swales and vegetated channels
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Ponds and lakes 

Ponds and lakes should be 
considered receiving waters 
with treatment upstream to 
protect their water quality
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REUSE

Harvesting and reuse – water quality management 
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Harvesting and reuse – water quality management 

Treatment depends on method of irrigation

Litter traps, gross pollutant traps

Sediment ponds/basins, swales

Wetlands, raingardens / bioretention 
basins

Treatment options :

Advanced 
treatment/disinfection

UV, chlorination and 
ozonation
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Harvesting and reuse 
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Harvesting and reuse - wicking systems
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WSUD in the context of flood management

• Good planning of floodplains and overland flows paths is an (the) essential part
of flood management.

• WSUD assets for stormwater treatment and reuse are (usually) not a
replacement for traditinal flood mitigation measures. Pipes, overland flow
paths and storage are still needed.

• WSUD assets will not (and should not be expected to) control all large storm
events.

• This does not mean they not useful. WSUD can be effective in mitigating
development and climate change impacts to sustain the level of service
provided by the existing drainage system into the future.
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WSUD in the context of flood management

What about other WSUD assets?

Impact of rain gardens and infiltration systems on flood management can be improved through 

promoting infiltration to underlying soils and increasing the volume of above ground storage.

Commonly adopted sizing: surface area   

1-2% of catchment area results in modest 

flood management benefits at best. 

 Increasing the surface area to 2% of 

the catchment area can achieve a 25% 

reduction in Mean Annual Runoff 

Volume

 Increasing the surface area to ~4-5%

is required to achieve significant flood 

management benefits. 
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WSUD in the context of flood management

• Elizabeth St catchment: ~308 ha 
• IWM Strategy to achieve 1 in 20 year ARI (~5% Annual 

Exceedance Probability) peak flow containment
• Equivalent cost to big pipe solution (cost neutral)
• Enhanced landscape amenity
• Smart tank supplying irrigation water to Carlton Gardens plus 

provide flood mitigation

Flooding reductions in the Elizabeth St catchment
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WSUD in the context of flood management

WSUD should be intentionally designed to have 
greatest benefit
• Larger size

• Regulated outlet

• Maximise reuse of the stored water

• Include an on-site detention (or reliably drawn-down) element

WSUD can influence small to medium sized 
events, which cause the most damage 
• 5% - 50% Annual Exceedance Probability (AEP) 

• Also referred to as the 1 in 2-year to 1 in 20-year Average 
Recurrence Interval (ARI) 
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Lot scale – how does it all come together ?

OFFICIAL
38

Subdivision – how does it all come together ? 
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Industrial subdivision – how does it all come together ? 

Lot scale separation of undercover storage areas and wash 
down areas from general stormwater drainage

• Internal drainage design – polluted run off directed to 
sewer/sump

Minimise the impact of chemical 
pollutants and other toxicants 
including by, but not limited to, 
bunding and covering of roofing of 
storage, loading and work areas 
(requirement of Standard W2)
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How can the water quality standards be achieved?

WSUD assets required to achieve standardsDevelopment type

Greenfield residential 
subdivision

10 ha catchment area

Greenfield industrial 
subdivision

10 ha catchment area

Infill townhouses
(per townhouse)

Site area per townhouse: 
210 m2

Commercial precinct

4.35 ha catchment area

Office block

Site area 1100 m2

Surface area 3.4% of catchment area

2kL

Rainwater harvesting 
for non-potable uses

Raingarden

400 m2

1.5 m2

100 m2

Wetland

Wetland

Sediment basin Raingarden

Rainwater harvesting 
for non-potable uses

6kL

Sediment trap Raingarden

2 m2x1

Surface area 5.2% of catchment area
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Checking compliance

Check these numbers to confirm Best 
Practice requirements have been met. 

- Total Suspended Solids (TSS) >= 80% 
reduction
- Total Phosphorous (TP) >= 45% reduction
- Total Nitrogen (TN) >= 45% reduction
- Gross Pollutants (GP) >= 70% reduction

Melbourne Water’s MUSIC Guidelines can be found here:
https://www.melbournewater.com.au/sites/default/files/2018-02/Music-tool-
guidelines-2018.pdf

MUSIC software can be found here:
https://ewater.org.au/products/music/

Model Urban Stormwater Improvement conceptualisation (MUSIC)
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Checking compliance

Request that an applicant submits a MUSIC file (.sqz) or .mrt file for MUSIC auditor

As part of the assessment of the development application the assessor should review the MUSIC file submitted.  The MUSIC 
Auditor can be accessed from:
https://www.musicauditor.com.au/

In order to use the Auditor:

Register as a user or login: (https://www.musicauditor.com.au/user/register)
Create a summary report from your MUSIC model (help on how to do this here: https://musicauditor.com.au/FAQ)
Upload your summary report file by using the ‘Choose File’ radio button (https://musicauditor.com.au/auditor), and press ‘Submit’
Download pdf report to review.
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Checking compliance

Stormwater Treatment Objective - Relative Measure (STORM) tool

https://storm.melbournewater.com.au/

• Designed for the general public to 
easily assess WSUD measures on 
their property.

• Developed specifically for small 
residential developments to 
demonstrate policy compliance

• Uses rainfall data for the municipality 
in which the development is located. 
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Checking compliance

Stormwater Treatment Objective - Relative Measure (STORM) tool
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Checking compliance

Stormwater Treatment Objective - Relative Measure (STORM) tool

New STORM tool underway - beta version testing phase

New features:
• more rainfall regions than the old tool - covers all of Victoria 
• more development types to select from (commercial/retail, industrial, multiunit, 

dwelling, mixed use)
• will assess developments against their nitrogen, phosphorus, suspended solids 

and gross pollutant removal 
• will still generate a 'score'. 100% score means you have the compliance 

requirements for best practice in stormwater management
• reports harvesting and evapotranspiration reductions, flow reductions, and 

infiltration reductions 
• designed for small less complex development types - MUSIC remains the 

preferable tool for larger developments
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LUNCH
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Tools and Resources

Mandy’s section/slides
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Worked example – residential development
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Activity: Breakout rooms
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Bathymetry and planting zones

Checking compliance
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Wetlands vs biofiltration systems (also referred to as bioretention 
systems and rain gardens)

https://www.melbournewater.com.au/building-and-
works/developer-guides-and-resources/standards-
and-specifications/biofiltration

https://www.melbournewater.com.au/building-and-
works/developer-guides-and-resources/standards-
and-specifications/constructed-wetlands
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Wetlands vs bioretention systems

Life spanMaintenance costCapital costLand takeWSUD asset

Less frequent 
reset

Lower on-going 
maintenance costs

Higher capital 
costs

Larger foot printWetlands

More frequent 
reset

Higher on-going 
maintenance costs

Lowe capital costSmaller foot printBioretention (rain 
garden) systems
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Functional – detailed design stage

Details at functional/detailed design stage

- civil design

- landscape design
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Checking compliance

Lets take a look at the MUSIC auditor

Go to:  https://www.musicauditor.com.au/
Create new account (or log in if you already have one)
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Request .mrt file from consultant (generated from 
MUSIC this is not the MUSIC file itself)
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biofiltration systems (also referred to as bioretention systems and rain 
gardens)
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Stormwater offsets

Mini break
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Site management & WSUD 
maintenance
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Suggested components of a stormwater management plan or similar

Item 1:  Drainage and WSUD 
Summary Report

Item 2:  Site Layout Plan

Item 3:  Design and engineering 
calculations

Item 4:  Site Management Plan

Item 5:  Maintenance Program

What is the best strategy to manage drainage and improve stormwater 
quality for the site? 

Are the best practice standards achieved?

Are the drainage and WSUD layout shown on planning drawings?

Are the site drainage and flood requirements met?

What are the engineering and landscape details of proposed WSUD treatment system?

How will construction be managed so that stormwater is protected?

How will your WSUD treatment be maintained over time?

What are the costs?
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Why sediment and runoff control is important during construction

Source: Dr Kathy Russell

OFFICIAL
62

56.08-1 Site management objectives (residential subdivision)

To protect drainage infrastructure and receiving waters from sedimentation and contamination.

To protect the site and surrounding area from environmental degradation or nuisance prior to
and during construction of subdivision works.

To encourage the re-use of materials from the site and recycled materials in the construction of 
subdivisions where practicable.

Standard C26 A subdivision application must describe how the site will be managed prior to and 
during the construction period and may set our requirements for managing
• Erosion and sediment
• Dust
• Runoff
• Litter, concrete and other construction wastes
• Chemical contamination.

Site management plan
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53.18-6 Site management objectives (non residential subdivisions and building and works)

To protect drainage infrastructure and receiving waters from sedimentation and contamination.

To protect the site and surrounding area from environmental degradation prior to and during 
construction of subdivision works.

Standard W3 An application should describe how the site will be managed prior to and during the 
construction period and may set out requirements for managing:

Erosion and sediment.

Stormwater.

Litter, concrete and other construction wastes. Chemical contamination.

OFFICIAL
64

Site management plan resources
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Site management plan resources

EPA’s refers to IECA’s Best Practice Erosion and Sediment Control.  The document outlines a risk-
based approach to preventing and minimising impacts from erosion and sedimentation and the 
measures to prevent risk to the environment.
Books 1-3 - International Erosion Control Association (austieca.com.au)
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Treatment measures for sediment and erosion control
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Controlling sediment during construction activities

Appendix B of IECA guidance - contains 
info on High Efficiency Sediment Basins 
which offer higher levels of performance 
and operational efficiency for 
sodic/dispersive soils are present.

Publications - International Erosion 
Control Association (austieca.com.au)

https://www.austieca.com.au/documents/it
em/818
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Item 1:  Drainage and WSUD 
Summary Report

Item 2:  Site Layout Plan

Item 3:  Design and Engineering 
Calculations

Item 4:  Site Management Plan

Item 5:  Maintenance Program

What is the best strategy to manage drainage and improve stormwater 
quality for the site? 

Are the best practice standards achieved?

Are the drainage and WSUD layout shown on planning drawings?

Are the site drainage and flood requirements met?

What are the engineering details of proposed WSUD treatment system?

How will construction be managed so that stormwater is protected?

How will your WSUD treatment be maintained over time?

What are the costs?

Suggested components of a stormwater management plan or similar
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The design of the local drainage network should:

• …

• Include water sensitive urban design features to 
manage stormwater in streets and public open space. 
Where such features are provided, an application must 
describe maintenance responsibilities, requirements 
and costs.

Any flood mitigation works must be designed and 
constructed in accordance with the requirements of the 
relevant floodplain management authority.

Suggested components of a stormwater management plan or similar
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Maintenance program
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Maintaining your assets
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Maintaining your assets
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Maintaining your assets

https://www.blacktown.nsw.gov.au/Plan-build/Stage-2-plans-and-
guidelines/Developers-toolkit-for-water-sensitive-urban-design-WSUD/WSUD-
inspection-and-maintenance-guidelines
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Maintaining your assets

All WSUD assets should be on 
an asset register with 
a maintenance schedule & budget
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Emerging areas of stormwater management
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Flow targets – where have they come from?

2017

2018

2021

Healthy Waterways Strategy 2018-2028

EPA Publication 1739.1

• Recognises threat to waterway 
health caused by stormwater 
volumes, intensity, and 
frequency as a result of 
urbanisation

• Articulates new flow-based 
stormwater targets for priority 
catchments across Melbourne

• Provides guidance on flow volume 
management and how they can be achieved, 

• Reinforces flow-based stormwater targets for 
priority areas 

• Introduces flow-based stormwater targets for 
all other urban areas

2022

• In response to SWS Action 3-16, DEECA 
is exploring the expansion of urban 
stormwater management requirements, 
including potential regulatory 
mechanisms, for stormwater volume 
reduction.

• DEECA undertaking research project for a 
risk assessment approach to identify 
stormwater priority area across regional 
Victoria.
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General environmental duty (GED) compliments VC154

The general environmental duty (GED) is 
at the centre of the Environment 
Protection Act 2017 and it applies to all 
Victorians.

You must reduce the risk of harm from 
your activities:
• to human health and the environment.
• from pollution or waste.
• The expectation is that you will manage 

your activities to avoid the risk of 
environmental damage. 

• EPA Publication 1739.1 introduces 
stormwater flow targets that apply 
across all of Victoria
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What does it say?
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Design guidelines

Update in progress 
24/25

• New asset guide 
complements existing industry 
design guidelines (such as, 
stormwater harvesting 
guidelines, constructed wetland 
guidelines, etc.) and introduces 
key assets that promote 
infiltration and or 
harvesting/evapotranspiration 
processes.

• MUSIC guideline 
replaces existing 
industry guidelines on 
how to model 
stormwater assets and 
demonstrate compliance 
with water quality 
targets as well as flow-
based targets.

Existing design guidelines & resources In development- design guidelines & resources

OFFICIAL
80

Wrap up

Clearwater questionnaire

https://www.surveymonkey.com/r/XJTH5KM
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Thank you for your input and 
attendance!

Contact details

sara@e2designlab.com.au
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