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key message:  
we need to work together strategically

1. Research 
2. People
3. Innovation adoption – policy & technology
4. Events
• Water Reuse & Desalination, Sydney Nov 2010
• IDA Biennial World Congress, Perth Nov 2011
• invite us to your events

need a connection?
contact me : ceo@waterindustry.com.au 2

Presenter
Presentation Notes
Avoid duplication
Better linkages
Longitudinal environmental performance 
Comparative performance of a range of technologies
Visiting fellowships, exchange, scholarships
Stimulate internationalisation of innovation through early stage relationships with potential suppliers and clients 
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Presentation Notes
Funded by Australian Federal Govt and the State Govt of Western Australia – 25 million AUD over five years.  With additional leveraged funds increasing that to more than 40 million AUD.
The research program will be guided by an “Australian research roadmap” inspired by Sandia’s work in the US.
Research $$ will be put to work on projects that deliver on the mission of the Centre. Will include fundamental and applied research, leading to incremental improvements in current technology and step change technologies.
From the outset Murdoch University, as the administering organization of the Centre has endeavored to create global linkages in desal research.  It is our intention to look for synergies internationally to minimize duplicative research and maximize the value of  complementary opportunities.
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Our mission and research mandate:

1. To optimise and adapt desalination technology 
for use in Australia’s unique circumstances

2. To develop suitable desalination technology 
for use in rural and regional areas

3. To improve efficiency and reduce the carbon 
footprint of desalination facilities and 
technologies
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In June 2009 the Department of the Environment, Water, Heritage and the Arts enacted the National Centre of Excellence in Desalination (NCED) with a mission to optimise and adapt desalination technology for use in Australia’s unique circumstances, develop suitable desalination technology for use in rural and regional areas, and efficiently and affordably reduce the carbon footprint of desalination facilities and technologies. 

RESEARCH THEMES
The NCED’s three Research Themes reflect its mission and aim to lead and coordinate national research in energy efficient desalination technology, build national capacity and capabilities, and advance the science of desalination with specific application to Australia’s unique circumstances. The NCED’s research framework leverages national and international research expertise in a format that engages research leaders and industry in commercially-focused developments and builds national capacity and capabilities in desalination science.

What are “Australia’s unique circumstances” – driest inhabited continent. All of Australia’s largest cities (more than 1 million people) are on the coast.  Aussies love the beach – and most live near one! Australia has chosen desalination as a core component of future water security – security not dependant on rainfall.
Another is that we have enormous quantities of saline groundwater – inland. Where  our agriculture and mining activities take place.





Objectives:
Lead, coordinate, build national capacity and 

advance the science

Principles
• World-class pilot-scale research facility
• Basic and applied research aligned to mission
• Leverage funding
• Strong collaborative approach across partners
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Bringing together Australia’s leading desalination 
researchers
1. Murdoch University 

(Administering 
Organisation)

2. CSIRO
3. Curtin University of 

Technology
4. Deakin University
5. Edith Cowan University
6. Flinders University
7. Monash University

8. University of New South 
Wales

9. University of Queensland
10. University of South 

Australia
11. University of Technology 

Sydney
12. Victoria University
13. University of Western 

Australia
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MURDOCH UNIVERSITY AS ADMINISTERING ORGANISATION
Murdoch University was appointed as Administering Organisation of the NCED to develop a comprehensive research program, engage partners, and implement the agreed governance and intellectual property management frameworks. Through these, Murdoch aims to establish an internationally significant research and development destination. Murdoch has dedicated a 1660 m2 two-storey building, located on its Rockingham campus, to house laboratories, offices, and new pilot plant facilities to be built for the Centre’s researchers and industry partners. Located on 75 hectares in an educational precinct, close to commercial areas, major industrial water users, and the coastal strip, the Rockingham campus is an ideal location for the Centre’s flagship facilities.

POTENTIAL AUSTRALIAN UNIVERSITY MEMBERS
Murdoch University proposes to bring together the following universities and organisations as members in the NCED. These are potential members, subject to completion of the Centre’s research roadmap and subsequent negotiation of collaboration agreements.



Australia & USA

Similar land area
10%  population
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south west & south east drying
Murray Darling basin suffering
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Our rainfall at 240 avg, 450mm – 1500mm coastal p.a., comparable with Europe
It just doesn't fall where we need it 
Water scarcity not the issue, physical location of water assets to water needs and health of those assets
Rainfall is >150X consumption, but falls over a large land mass

RAINFALL VARIABILITY FROM CLIMATE CHANGE
Same rainfall, different location
Increases in rainfall deviation from mean annual levels
decreases in runoff
0% reduction in rainfall = 30% reduction in runoff
Further pressure on reservoirs (dams)





Murray Darling Basin
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Murray Darling Basin (MDB) is the major user of irrigation in Australia (>70%)
10% reduction in rainfall = 30% reduction in runoff
MDB suffering major decreased flows
Current usable water <20% capacity
Aug 09 in flows < 25% long term average
Basin Stats (1.3Mha)
500,000 ha <2m deep water table
>100,000 ha affected by salinity




The cause: Rainfall deviation
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Rain fall deciles for 8 years 2001-2009

Agriculture is the major user of water
MDB is epi-center of Australian irrigation
MDB is undergoing major water shortages
MDB is facing rising salinity levels (surface water & ground water)
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‘Water charges set 
to spiral’

’...producing nearly a 
third of capital city 
supplies within two 
years.’

front page
The Australian 
Jan 23 2010

Presenter
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The emergency response nature of most Australian municipal SWRO projects has resulted in ‘crisis prices’ having being paid for the construction of those plants;
The political imperative to offset at least part of the carbon footprint by acquiring Renewable Energy Credits equivalent to the power consumption of the plant has often involved additional capital expenditure; and
Increased capital costs associated with intakes and outlets in order to minimise environmental and social impacts. For example, the Adelaide plant incorporates 1.5 kilometre intake tunnel that is 30 meters below the seabed.
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Legend: m gpd
1 -4 
4 – 27
27 – 110

925 planning
976 under construction
294 operating

Presenter
Presentation Notes
Building desalination capacity has also been a major focus of Australian water infrastructure investment. Australia’s current inventory of municipal SWRO plants that are operational or under construction is as follows:

Kwinana, Western Australia (144,000 m3/day)
Binningup, Western Australia (150,000 m3/day)
Gold Coast, Queensland (125,000 m3/day)
Sydney, New South Wales (250,000 m3/day, expandable to 500,000 m3/day)
Adelaide, South Australia (150,000) m3/day
Melbourne (400,000 m3/day)
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Funded by Australian Federal Govt and the State Govt of Western Australia – 25 million AUD over five years.  With additional leveraged funds increasing that to more than 40 million AUD.
The research program will be guided by an “Australian research roadmap” inspired by Sandia’s work in the US.
Research $$ will be put to work on projects that deliver on the mission of the Centre. Will include fundamental and applied research, leading to incremental improvements in current technology and step change technologies.
From the outset Murdoch University, as the administering organization of the Centre has endeavored to create global linkages in desal research.  It is our intention to look for synergies internationally to minimize duplicative research and maximize the value of  complementary opportunities.



Research Roadmap

Rigorous, third-party validated guide for research 
investment

Draws inspiration from:
• Sandia National Labs’ Desalination and Water Purification 

Technology Roadmap (2003) 
• National Research Council’s Desalination: A National 

Perspective (2008)
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Indicative NCED projects:
Entrapment and entrainment
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Experience with operating the Kwinana SWRO plant has demonstrated that entrainment of certain crustacean species is potentially problematic as spat penetrates the intake screens and the intake pipes are a very suitable habitat. At the Kwinana plant, mussel growth on the interior walls of the intake pipe has proved problematic, but manageable. For the SWRO plants on the southern coast of Australia, such as the Adelaide and Melbourne plants, there is potential for entrainment of abalone to be a considerable operations and maintenance challenge as they are a larger species that attaches more firmly to a surface than mussel species. Such entrainment is typically resolved through shock chlorination. However, this process has had limited success in Kwinana. In the case of the subsea tunnel that is part of the Adelaide intake system, it is likely that an ROV will be used to maintain the tunnel and remove any significant entrainment. Methods for reducing entrainment in intake systems or cost effectively removing entrainment would be seen as advantageous to the Australian SWRO desalination industry.
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Indicative NCED projects:
Wagin and Woodanilling

Wagin (Department of Agriculture and Food WA)
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The Western Australian Wheatbelt, produces half of Australia’s harvested grain, but is also home to 70% of Australia’s secondary salinisation. 

Many farm dams have become unusable for irrigation and marginal for livestock watering. More than one-third of the South West’s previously divertible water has become brackish or saline, and cannot be used. 

In addition, high water tables in regional towns require extensive dewatering, such as the town of Wagin, pictured. The water table was only 1.5 m below the surface, resulting in extensive salt damage to buildings.

Under current land management practices, soil and land degradation caused by salinity and waterlogging will affect the productivity of up to 30% of the agricultural area by 2050. 

The building of dams and bores to abstract water can directly impact and erode environmental values. Mitigation opportunities include maximising freshwater inflow, lowering groundwater, and diverting saline flows.

Research questions may include:
Can a region’s brackish aquifer be a source of potable water?
Can a region’s brackish water be economically desalinated using renewable energy?
Can a brine management plan be implemented to permanently remove salt from a region’s aquifer?
Can such a system reduce the quantity of water pumped from the aquifer to lower the water table?
Is it economical to use desalinated water for agricultural irrigation? Which technology is best?

Coming out of this, one specific area of research will be brine management.

With respect to concentrate management for inland BWRO plants in Australia, most locations in Australia have the advantage that the climate is well suited for effective evaporation pond operation and most regional sites have adequate land availability that the large footprint required for evaporation ponds is not a major problem. However, the significant capital expenditure that is associated with establishing evaporation ponds, which is often more than the capital expenditure associated with the plant, remains problematic. As such, technologies that provide cost effective means of further reducing the volume of concentrate produced by BWRO plants would be seen as advantageous by the inland BWRO industry. Furthermore, as the volume of brine reduces with higher levels of concentration opportunities may emerge for separating the various types of salt that comprise a specific brine, which may have implications for more cost effective disposal or alternative uses.
The disposal of brine concentrate is also an issue from an environmental approvals and public perception issue. New knowledge that can be used to standardise a process for determining environmental impact as well as educating the public on the true environment impact would be seen as advantageous. However, standardisation is limited by a wide range of site specific factors.
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Cottesloe Beach
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Funded by Australian Federal Govt and the State Govt of Western Australia – 25 million AUD over five years.  With additional leveraged funds increasing that to more than 40 million AUD.
The research program will be guided by an “Australian research roadmap” inspired by Sandia’s work in the US.
Research $$ will be put to work on projects that deliver on the mission of the Centre. Will include fundamental and applied research, leading to incremental improvements in current technology and step change technologies.
From the outset Murdoch University, as the administering organization of the Centre has endeavored to create global linkages in desal research.  It is our intention to look for synergies internationally to minimize duplicative research and maximize the value of  complementary opportunities.



Collaboration 
opportunities

1. Centre industry partner
2. Project collaborator
3. Commercial services
4. People
5. Events

19Cottesloe Beach, Perth (flickr – Fudgie81)
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The value of international linkage should not to be underestimated. While Australia has a number of unique circumstances regarding the development and deployment of desalination, much of the research effort that will be undertaken in Australia will have considerable overlap with research already underway internationally. 

The National Centre believes that by formalising relationships with these international entities additional synergies will be found between researchers, and that such formal relationships are superior to the more usual ad hoc approach to international collaboration and will minimise the potential for duplicative or redundant research efforts.

Consortium Members anticipate that the Centre will be a respected and contributing partner in the global network of desalination researchers. The links that are already being forged are testament to the strength of the Centre’s value proposition. Furthermore these links will facilitate the uptake of Australian developed technology in the global marketplace, through the Centre’s commercialisation program.

Centre industry partners. Will participate in the development of the Centre, support the Centre with funding, and gain access to Centre resources and facilities.

Project collaborators. On a project basis, invited by Centre Members to participate in project proposals submitted to the Centre Board for funding. (Project proposals must be led by an Australian Centre Member.)

Commercial services. Access to Centre facilities and resources on a fee-for-service basis.

KEY QUESTION: WHAT CAN WE DO TOGETHER?
What are the gaps in desalination research that the NCED can contribute to?
How can we best work together?

Perhaps one area of significant overlap is related to brackish water desalination.

We have a mission to bring desal to inland Australia.

Fit for purpose water for agriculture and mining activities, potable water for smaller cities and towns (say less than 50,000 people). 

Management of brine – tight integration of renewable energy.
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