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What can technology offer? –
a taste 

Key Technologies 

• Remotely sensed water meters
• Energy reduction technologies in water & 

wastewater treatment
• Membranes
• Nanostructured materials with specific 

properties



Nanotubes (Cientifica, 2003)



Nanoscale Modification of 
Membrane Properties to Enhance 

Water Flux (Holt et al., 2006)



• Laundry products that generate foam require significant 
rinsing. 

• Individuals typically rinse to an end point where there is no 
visual foam.  Sometimes this can require up to 8 rinse cycles 
with fresh water in each cycle. 

• Many laundry products generate pH values in the range 9-10.  
• Upon dilution with rinse water the pH drops to 8 or below. This 

pH drop can be used to trigger de-foaming by specific 
peptides which self-assemble in solution. 

• Handwash detergents account for more than $3 billion/yr in 
sales from one US company (P&G). 

• A key is competitive production of the peptides.

Foam Destabilisation in Handwash 
Detergents (after Middelberg, 2006)



Interfacial Control

Oil or Air

Water

n

1. No Steric Coalesence Barrier

3. Metastable
4. Highly Surface Active

2. Switchable 
Interconnects

5. No CMC
6. Very water soluble



Photocatalysis on Nanocrystalline TiO2



Rhodamine B degradation
UV irradiation Visible irradiation (>420nm)



Water Cycle



South East Queensland Catchment
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• Population: 2.7 million; Area: 22,672 km2

• Fastest growing region in Australia
• Since European settlement:

– catchment significantly altered
– dams and weirs regulate river flows
– land clearing resulted in more flows, erosion 

and delivery of both nutrients and sediment
– decline in aquatic species diversity



Future Water Management
• Traditionally we manage four inter-related 

systems in a relatively independent fashion 
– Supply
– Disposal
– Stormwater management
– Aquatic ecosystem health

• For a sustainable future, we need to manage 
these in a linked, integrated manner



South East Queensland Integrated Water Grid



South East Queensland Integrated Water Grid

Western Corridor Recycled Water Scheme





Current: 2004 with 
committed upgrades

2026 Business As 
Usual:  2026 with 

committed upgrades

Maximum Investments 
for Load Reduction:  
100% reuse, 100% 

WSUD in greenfield, 
100% retrofit, 50% 

reduction in rural diffuse 
loads

Intermediate 
Investments for Load 

Reduction:  50% reuse, 
100% WSUD in 

greenfield, 50% retrofit, 
20% reduction in rural 

diffuse loads

0-2 NTU

2-4 NTU

4-6 NTU

6-10 NTU

10-20 NTU

>20 NTU

Turbidity in Moreton Bay (annual median concentrations)

Challenges for Moreton Bay



Annual Ecosystem Health Report Card



Annual Ecosystem Health Report Card



Some Examples of WSUD



CONCEPTUAL LAYERS

- Natural hydrologic cycle

- Environmental values

- Environmental values: servicing the values

- Environmental values: pressures

The South East Queensland

Integrated Water Cycle
Conceptual Diagram

- Institutional arrangements

- Centralised Urban Water Cycle

- Decentralised Urban Water Cycle

- Rural Water Cycle

- Total Water Cycle

SCIENCE RESEARCH



Natural hydrologic cycle

RESEARCH IN SEQ

Existing

Gaps

Natural variability in the 
hydrologic cycle

Wetland flow 
cyclesGround & surface 

water interactions

Natural floodplain 
inundation cycles

Connectivity of 
groundwater



Environmental values: servicing the values

- Cultural & spiritual values
- Irrigating crops
- Primary recreation

- Secondary 
recreation- Stock watering

- Human consumption

- Aquatic ecosystem

- Industrial use
- Aquaculture

- Farm use

- Raw drinking water*
- Visual appreciation RESEARCH IN SEQ

See blow outs

Decentralised
Urban Water

Cycle

Centralised Urban 
Water Cycle

Rural 
Water Cycle

SERVICES



Environmental values: pressures

- Aquatic ecosystem
- Cultural & spiritual values
- Irrigating crops
- Primary recreation
- Farm use
- Secondary recreation
- Stock watering
- Visual appreciation
- Raw drinking water
- Human consumption
- Industrial use
- Aquaculture

Water clarity

Toxins

Coastal algal 
blooms
Pollutant load

RESEARCH IN SEQ

See blow outs:

Decentralised
Urban Water

Cycle

Centralised Urban 
Water Cycle

Rural 
Water Cycle

PRESSURES



Centralised Urban Water Cycle

- Traditional water supply

- Advanced Wastewater Treatment and Western Corridor Recycling Scheme

- Desalination

- Lockyer

- Recycling within commercial buildings & industry

RESEARCH IN SEQ

Existing

Recycled water to  
agriculture

(Urban Water Alliance)

Evaporative loss from 
storages

(Urban Water Alliance)

Reservoir impacts & treatment
(Urban Water Alliance, UQ, GU, 

CSIRO)

Leakage 
(Urban Water Alliance)

Dense urban 
recycling (Urban 
Water Alliance)

Trade waste 
characterisation

(Urban Water Alliance)

STP treatment efficacy
(Urban Water Alliance, 

AWMC)

Reuse optimisation
(UQ Chair in Recycled Water)

Water treatment plant
(CRCWQ&T)

Reject stream –
AWTP & 

desalination

Desalinatio
n

Demand management Water use 
efficiency 
in industry

Gaps



Institutional Arrangements

Bulk water entity

Bulk transport

Distribution
Local government

Environmental regulation (EPA)

Water quality regulation (NRW)

Public health regulation

Responsible 
institutions

Regulations

Local government


