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Importance of flow reduction

Credit: Melbourne Water 2013 (adapted from Walsh et al., 2004).

• “Stormwater runoff…..is the main reason for altered flow regimes 

and poor water quality” (Melbourne Water, 2018)

• Traditional stormwater pollution reduction targets protect 

environments (e.g., Port Phillip Bay) and don’t reduce volume or 

improve baseflows for waterways:

• erosion of the waterway’s physical form, 

• diminished habitat values and biodiversity, and 

• increased pollutant levels. 

• The NSW Risk-based framework (Dela-Cruz et al, 2017) guided the 

definition of flow reduction targets in Wianamatta-South Creek. 

• In Victoria:

• EPA guidance defines harvesting and infiltration targets 

for Victoria at 100 mm rainfall band intervals. 

• EPA Act (2017) defines a General Environmental Duty 

(GED) that all Victorians must do what is “reasonably 

practicable” to mitigate environmental impacts, including 

stormwater impacts on waterways.



1990 2000 2010 2020 2030

1999 -  BPEM published (Urban Stormwater: 
Best Practice Environmental Management)

BASIX scheme introduced - 2004

2006 - Planning Provision Mandates 
WSUD: Clause 56 of the Victoria Planning Provisions

2006 -  First NSW Load-Reduction Targets: The 
NSW Department of Environment and 
Conservation issues the Western Sydney 
Growth Centre's Stormwater Guideline for 
precinct planning

2011 - SEPP – Neutral 
or Beneficial Effect 
(NorBE) introduced

2022 - Advanced Flow Controls (Western 
Sydney). Wianamatta-South Creek 
Stormwater Management Targets

2021 -  EPA Victoria Publication 1739 
(Urban stormwater management guidance)

2021 -  Melbourne Water Volume reduction 
priority and other areas (harvest and infiltrate)

2021 - Environment Protection Act 2017 
(Vic) General Environmental Duty (GED)

2017 - Risk-Based Framework (NSW Government)

2007 - Statewide WSUD Targets (Draft): NSW 
Department of Environment & Climate 
Change, with the Sydney Metropolitan CMA

2018 -  Healthy Waterways Strategy 
2018–2028 (Melbourne Water)

2018 -  Amendment VC154 → Clause 53.18 
(Integrated stormwater management)

2018 - Stormwater Targets in Regional Planning. Greater 
Sydney Region Plan – “A Metropolis of Three Cities”

Stormwater service charge - 2005

2025 – Integrated water 
cycle management era

2025 – Mature IWM and 
reasonably practicable flow 
contributions (MW)

1996 -  Port Phillip Bay study - CSIRO identifies 
nutrient load threat to Bay; foundational for 
statewide stormwater reforms.

2001 – MUSIC software released

2010 – Shift to IWM era 

2013 – BPEM Review: 
Volume Targets Proposed

Evolution of stormwater management
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Regional stormwater management schemes



• Meeting flow reduction targets is challenging and requires equitable, multi-scale contributions.

• Targets respond to rainfall

• What is a reasonably practicable contribution at each scale of urban development - lot, street, precinct?

‘Reasonably Practicable’: project context and drivers



Priority and other area flow reduction

Sydney MAR Range Northern Rivers MAR Range Northern Beaches MAR Range

Western Sydney / EPA Vic Western Sydney / EPA Vic

Sourced from EPA Victoria Urban stormwater management guidelines (2021)



Technical nitty-gritty



Treatment assets

Rainwater tanks
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external 
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irrigation’ tanks
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Green roofs
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Treatment trains

Lot roof 
catchment

Lot other 
catchment

Above-ground lot 
solutions

Below-ground lot 
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Street 
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Street 
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Scaling

Sourced from CRC for Water Sensitive Cities

LOTS

PRECINCTS

Development Types

• Residential greenfield development 

• Industrial Development, greenfield subdivision

• Infill residential development (sub-division)

• Infill residential (apartments)

• Non-Residential / Mixed Use / Commercial



MUSIC modelling – Residential Greenfield

Roof 1

Internal & 
external 
tank
Leaky tank

Roof 2 Other lot area

Biofilter Lot 
report 

Road Swale Passive 
irrigation

Raingarden

Street 
report

Open space Infiltration 
trenches

Riparian 
sponge

Bio-
retention

Constructed 
wetland

Leaky 
wetland

Stormwater 
harvesting

Precinct 
report

Lot scale

Street scale

Precinct scale

3 – 
5 kL

0.15%

5%

Street raingarden
0.35 – 0.40 % 

Passive (street tree) irrigation
0.65% 

1% 1 - 2% 0.35%

2 – 3.5%
3.3 – 9.5 ML/ha/year



Residential Greenfield – Base case
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Residential Greenfield - Little River 472 mm

Lot & 
street

With one precinct 
asset

With two precinct 
assets

With three precinct 
assets

Lot 
only

Infiltration trench, bioretention, 
riparian sponge

Tanks

Leaky 
Tanks

Constructed wetlands

Leaky wetlands Constructed wetlands 
with tanks

Constructed wetlands 
with leaky tanks

Leaky wetlands with tanks

Leaky wetlands with leaky tanks

Priority areas target ~83%

Lot 
only

Biofilter

Tanks

Lot & 
street

Each point is a treatment train

With constructed wetland

With leaky wetland

Without wetland

With tank (external & internal)

With tank (leaky)

Without tank

With passive irrigation

Without passive irrigation & 
raingarden

Colours

Shapes

Border colours

Size

Without stormwater harvesting

With stormwater harvesting

With raingarden

With infiltration trench

Without infiltration trench

Border thickness

Other area target ~35%



Lot

Lot & street

All

1 precinct asset

Each point is a treatment train

With constructed wetland

With leaky wetland

Without wetland

Lot scale only

Lot & street

Colours

Shapes

Precinct scale only

All scales – three precinct assets

All scales - one precinct asset

All scales - two precinct assets

2 precinct assets

Residential Greenfield - Little River 472 mm Cost Effectiveness



Conclusions

• Stormwater volume reduction is critical to preserving waterway 

ecological health

• Volume reduction targets are often significant and challenging.

• Contributions at each scale of development are critical to 

• Reduce the scale and cost of larger regional schemes

• Distribute economic contributions equitably across water 

authorities, local government and the development 

industry

• Distribute benefits to local communities (e.g. rainwater 

harvesting, stormwater harvesting, streetscape greening 

and cooling).

• This project will provide an evidence base for interim guidance on 

what is a “reasonably practicable” contribution to stormwater 

volume reduction and improved waterway health. 



Thank you
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