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Principles of WSUD
• Protection and enhancement of 

natural water systems
• Treating urban stormwater to meet 

water quality objectives for reuse 
and/or discharge to receiving 
waters.

• Matching the natural water runoff 
regime as closely as possible

• Reducing potable water demand 
• Minimising wastewater generation 

and treatment of wastewater to a 
standard suitable for effluent reuse 
opportunities

• Integrating stormwater 
management into the urban 
landscape



Darwin WSUD objectives
WSUD 

Objective Performance Measure/Target

Potable 
Water 
Conservation

A 20% water conservation target is considered technically 
feasible and is suggested as an interim target

Stormwater 
Quality

Stormwater discharged from development areas to be 
treated in accordance with best practice: 

• 80% reduction in the mean annual load of Total 
Suspended Solids (TSS) 

• 60% reduction in the mean annual load of Total 
Phosphorus (TP) 

• 45% reduction in the mean annual load of Total 
Nitrogen (TN) 

• 90% reduction in the mean annual load of Gross 
Pollutants 
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Fact Sheets
Introduction to WSUD
• Relationships to other plans 
• Darwin Harbour Catchment
• WSUD 
• Elements of WSUD 
• Objectives 

WSUD  Process Tools and 
Resources
•Objectives
•Preparing a Water Sensitive 
Urban Design Strategy





WSUD Strategy
• Establish the site context:

– Climate
– Ecology
– Landscape
– Physical infrastructure
– Development imperatives

• Interpret topography, 
drainage, geology, soils 
and groundwater

• Establish key outcomes / 
performance objectives

• Critique and review 
solutions against key 
outcomes

• Meet potable water 
conservation and 
stormwater quality 
objectives. 

• An appropriate solution 
for the site.  

• Integrated with the 
urban design, landscape 
strategy and civil 
infrastructure plans for 
the site.

• Technically feasible and 
appropriate.

• Appropriate overall 
urban design outcome 
for the site.



Site Assessment Guide

• Climate
• Natural capital
• Ecology
• Landscape attributes
• Physical infrastructure
• Development imperatives
• Topography and drainage
• Geology, soils and groundwater
• Existing development



Site Assessment –
Water Balance

Indoor Water Demand
215ML/yr

Outdoor Non-potable 
Water Demand
275 ML/yr

Rainfall 2015 ML/yr

Urban Runoff 
1270 ML/yr

Infiltration, evaporation and 
irrigation 960 ML/yr   

Wastewater 
Discharge 
213ML/yr

Consumption 
2ML/yr



WSUD Concept Design
• Water Conservation

– Demand Management 
– Rainwater Tanks
– Water Recycling
– Stormwater Harvesting

• Stormwater Quality
– Swales
– Bioretention Systems
– Wetlands
– GPTs
– Infiltration

• Location 
• Design Considerations
• Sizing
• Maintenance
• Further Information 

Buffer 
strip

Buffer 
strip

Slotted kerb 
(at pavement 
edge)

Top soil

Variety of 
suitable plantings

Buffer 
strip

Buffer 
strip

Slotted kerb 
(at pavement 
edge)

Top soil

Variety of 
suitable plantings



MUSIC Modelling Guide





Technical Design Manual
WSUD Measure Water 

conservation
Stormwater 

quality 
treatment

Peak flow 
attenuation

Reduction in 
runoff 

volume

Swales and buffer 
strips

- M L L

Bioretention swales - H M L

Sedimentation 
basins

- M M L

Bioretention basins - H M L

Constructed 
wetlands

- H H L

Sand filters - M L L

Infiltration measures - L M H

Aquifer storage and 
recovery

H L M H



Technical Design Manual

• Swales and buffer strips
• Bioretention systems
• Sedimentation Basins
• Constructed Wetlands
• Sand filters
• Infiltration measures
• Aquifer storage and recovery

• Design Considerations
– Wet / dry season

• Design process
– Performance curves
– Design Flows
– Filter media
– Design inlet systems
– Overflow pits
– Verification
– Plants species
– Maintenance

• Worked Example



Technical Design Manual
• Swales and buffer strips
• Bioretention systems
• Sedimentation Basins
• Constructed Wetlands
• Sand filters
• Infiltration measures
• Aquifer storage and 

recovery

• Design Considerations
– Wet / dry season

• Design process
– Performance curves
– Design Flows
– Filter media
– Design inlet systems
– Overflow pits
– Verification
– Plants species
– Maintenance

• Worked Example

Bioretention System Sizing Curve
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Standard Drawings



Vegetation Selection

Bioretention Wetland





Construction and handover
• Example below refers to a subdivision construction process; similar 

would apply to any large construction site 
• Three (3)  Stages of Implementation

– Stage 1 - Functional Installation
– Stage 2 - Sediment & Erosion Control Function
– Stage 3 - Operational Establishment

Years 1yr 2yr 3yr 4yr 5yr

Sub-division 
Construction

Allotment Building

Stage 1

Stage 2

Stage 3



Operation and Maintenance
• Overview of the operation 

and maintenance process
• Operating and 

maintaining specific WSUD 
elements

• Maintenance checklists
• Example maintenance 

plan

Planning and 
Design

Corrective 
Maintenance

Asset Construction 
and Handover

Inspections Routine 
Maintenance



Monitoring Protocols
• Demonstrating ongoing performance 

– Step Process
• How to design a monitoring program

• Address knowledge gaps on treatment pollutant 
performance and removal efficiency

• Need to monitor for mosquitoes and modify design 
parameters

• Improve and evolve design with improved knowledge




