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Newsletter Issue 7 March 2012

In this newsletter we are 
highlighting three recently 
completed projects which 
are now being wrapped up 
to ensure their results gain 
maximum leverage among 
South East Queensland’s water 
stakeholders and beyond.
The Institutional Change project, 
led by Brian Head, has given 
us some invaluable insights into 
how to manage things in times 
of complexity and uncertainty – 

something that the past five years have really highlighted 
as being critical.
The Evaporation Loss project has seen some high 
quality science, which has laid the foundation for 
future development and adoption of the technology. 
Project Leader Stewart Burn is planning a workshop 
for key industry stakeholders in May this year, to share 
knowledge from the research and identify how these 
findings might contribute to future endeavours in solving 
this worldwide issue of water loss from dams.
The Water Quality and Information Management project, 
led by Huijin Zhao and Roger O’Halloran, has undertaken 
significant engagement with the water industry and 
research sector. Water utilities around Australia have 
picked up on this project’s outstanding prototype 
technology for future development and plans are already 
under way for further application to help treatment plants 
with source control in sewer catchments.
Also having a real impact are the Demand Management 
and Communication Research project and the Residential 
Water End Use Study project. The Research Advisory 
Committee and the Board made the decision at their 
November 2011 meetings to put extra effort into these 
projects to ensure they can continue to collect and 
analyse water end use data over summer. This will allow 
more complete assessment of the longer-term effect on 
household water conservation behaviour of providing 
information on actual water use.

Providing householders with advice on exactly when 
and how they are using water is proving to be a really 
effective method of getting them to maintain reduced 
levels of water use, so this project has important 
learnings for future Government marketing and education 
initiatives around water use.
Over the next few months to end June 2012, the 
Alliance’s main focus is on the completion and knowledge 
transfer of research, guided by a knowledge management 
strategy overseen by program managers Sharon 
Biermann and Steven Kenway.
This strategy looks at research outcomes and knowledge 
to be transferred across a range of themes. This way, we 
can put in place a program of really effective presentation 
of results and outcomes, as well as enable discussion of 
implications and how this information might be captured 
and acted on by the State Government and water 
industry.
As well as holding our stakeholder and scientific forums 
in coming months, we will undertake two workshops at 
the Ozwater’12 conference in Sydney in May, integrating 
Alliance research results with what others around the 
country have been doing to add value to the findings for 
the water sector nationally.
We are acutely aware there is a definite need for 
continuing investigation to inform future decision-making 
and policy across the water sector.
As we announced in December 2011, the Board made 
the decision to make a bid to the State Government for 
a continuation of the Alliance research program. You can 
read more details about this in the Board News.
Naturally, the outcome will be dependent on several 
factors including the impending State election. Broadly, 
we see this proposed one year extension to the Alliance 
research program as an opportunity to leverage and 
enhance the research we’ve done to date and to translate 
and adopt this knowledge into something meaningful and 
lasting.

— Donald Begbie

A message from the director
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Dr Roger O’Halloran from CSIRO 
said the project, which wrapped up 
at the end of 2011, had provided 
treatment plants with new capacity 
in sewer catchment management 
and was now the subject of further 
research and development.
Dr O’Halloran – who led the project 
with Griffith University’s Professor 
Huijin Zhao – said four prototype 
event detection units installed at the 
Bundamba Wastewater Treatment 
Plant from June to November 2011 
had validated lab results and proved 
extremely efficient in detecting 
events in real time, allowing the plant 
to operate more efficiently.
He said the units had detected 
events associated with industrial 
discharges as well as intense rainfall, 
which in subtropical Queensland 
often saw major downpours dumping 
water into sewers, which then 
washed through treatment plants too 
rapidly.
“With event detection systems like 
ours, treatment plants get an early 
warning and so they can divert the 
flow into a less-used part of the plant, 
before allowing it back into the main 
parts of the plant,” he said.
“At one point we detected a clarifier 
failure 15 minutes after it happened. 
Because our system automatically 
sends an SMS to the utility personnel 
involved, they were able to respond 
immediately rather than potentially 
not finding out until the next day.
“We’ve also found some industrial 
discharges of highly acidic or alkaline 
waters, and some highly coloured 
water from dye or industrial plants. 
We can see the effect on the quality 
of wastewater coming into the 
treatment plant but we have yet to 
identify the source.
“The objective is to keep the 
treatment plant operating at an 

optimum level at all times. So if 
anything is going to upset the 
treatment process, you have the 
opportunity to divert the flow and 
decide the best way of dealing  
with it.”
Dr O’Halloran said the software 
developed as part of the project 
provided an alert 15–20 minutes 
into an event – the minor delay is 
necessary to confirm it is a real event 
and not a natural variation.
The system can then trigger a 
sample to be collected and returned 
to the lab for analysis.
“In some cases it’s not terribly toxic 
so you can just bleed it into the plant 
at a slow rate. If it’s really nasty 
stuff, it might need to be treated 
separately,” he said.
“We are measuring six parameters, 
so the fingerprint of this sample can 
be quite specific. Going forward, 
we’re expecting this system will be 
able to identify the type of industry 
that’s responsible for the discharge.
“We can then put more monitoring 
systems closer to those industries 
if necessary to better identify the 
discharge location.
“This might be a policing strategy 
in the short term, but in the longer 
term we can help the industries 
involved to clean up their waste so 
they’re reducing their discharges by 
internally optimising their operations.”
Dr O’Halloran said the research 
would now form the basis of a 
number of new projects. One is an 
ARC Linkage project through Griffith 
University under the leadership of 
Professor Zhao, with involvement 
from Sydney Water, Melbourne 
Water and the Water Corporation 
of WA. This will involve continuing 
development of the event detection 
methodology, new mathematical 
methods and new sensors.

CSIRO is also exploring further 
project opportunites with Queensland 
Urban Utilities and Yarra Valley Water 
using the existing prototype system 
to start collecting data within the 
sewer catchment.
“This project would aim to see what’s 
coming into the treatment plant and 
also develop a network of sensors 
in the sewer catchment to control 
the trade waste discharges coming 
into the plant, detect any events 
well before they arrive and be able 
to determine where they’re coming 
from.”
Dr O’Halloran said in the past year 
the project team had run workshops 
around the country, which generated 
huge interest in the technology.
“Even though it’s a prototype system 
based on existing technology, it’s 
so much better than anything that’s 
currently available. So we can 
immediately start helping treatment 
plants with catchment control,”  
he said.
“We’ve now effectively got an online, 
real-time system that allows us 
to coordinate discharges through 
the catchment so we can operate 
treatment plants closer to their 
optimum level rather than running 
them well below maximum capacity 
just in case a big event happens.”
Anyone interested in finding out 
more about the prototype event 
detection system and further 
project opportunities can contact Dr 
O’Halloran at  
Roger.OHalloran@csiro.au

Prototype system has immediate impact 
The integrity of sewage treatment systems around Australia has been improved by 
technology developed as part of UWSRA’s Water Quality Monitoring and Information 
Collection System project.
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An Alliance project which focused 
on the management of water during 
this time, Institutional Change for 
Water Management, has identified 
the need for bridging or “boundary” 
organisations to help government 
and the community be better 
prepared for future crises.
Project Leader, The University 
of Queensland’s Professor Brian 
Head, said boundary organisations 
which identified potential problems, 
examined evidence and encouraged 
wide discussion, were an alternative 
to the top-down approach to crisis 
management.
“The role of permanent boundary 
organisations is to facilitate ongoing 
dialogue, so that if a similar major 
crisis occurs in five years time, a 
sound range of strategies and actions 
would have been debated and 
agreed,” he said.
The project team spent three years 
examining the key institutions, 
relationships and factors impacting 
on the management of water in SEQ.
The researchers examined 
developments such as the 
establishment of the Queensland 
Water Commission (QWC), the 
development of water reduction 
targets and restrictions, the reduced 
role of Councils as assets became 
centralised, the establishment 
of the SEQ Water Grid, and the 
release of the SEQ Water Strategy.

The project team, which included 
CSIRO’s Tabatha Wallington and 
Cathy Robinson, examined how 
this package of measures was 
developed, including the inevitable 
stresses which emerged between the 
various State and local institutions.
“One key issue was that the evidence 
base for water policy shifted during 
this period,” Professor Head said. 
“The planners could no longer rely 
on average historical rainfall for 
water planning because of high 
variability and the possibility of longer 
term drought – so there was a new 
focus on the quality of evidence and 
analysis of various scenarios as the 
SEQ Water Strategy was developed.
“Another key issue we examined 
was the restructuring of roles and the 
shift in responsibility for water policy 
planning and delivery – new central 
bodies were set up and council 
assets were centralised.

“Our researchers examined these 
highly complex systems and 
concluded that to be successful, 
institutions require effective 
interaction across all levels of 
government as well as input from 
groups such as consumers, business 
and the media,” he said.

A third major focus was the role of 
community consultation during the 
water reform process. This was 
made more difficult because of the 
differences between State and local 
governments over infrastructure.

“Looking back on that period, 
now that we have come out of the 
drought, our project team identified 
the need to ensure that a broad 
range of stakeholders are closely 
involved, and a range of possible 
scenarios are considered.”

He said an example of an effective 
boundary organisation was the 
Healthy Waterways Partnership 
which deals with water quality in 
rivers and estuaries.

“This is an example of a bridging 
organisation dealing with ongoing 
difficult problems; it has dozens 
of partners involved, and ensures 
continuing discussion about actions 
required to safeguard and improve 
water quality in SEQ,” he said.

Wider agreement needed for planning
The Millennium Drought of 2002-2009 made a permanent mark on South East Queensland 
(SEQ), and there is now far greater recognition of the value of water and the need for 
effective water resource management. 

Conference alert
Below is a list of conferences 
happening around the world in 
coming months that may be of 
interest to people involved in 
water research or industry.
(UWSRA is not necessarily 
affiliated with these 
conferences.)

6th Annual NSW Water 
Industry Engineers and 
Operators Conference and 
Exhibition  
28–29 March 2012, Tamworth, 
NSW

2012 Global Water Summit 
30 April–1 May 2012, Italy

OzWater 2012 
8–10 May 2012, Sydney

Global Conference on 
Oceans, Climate and Security 
21–23 May 2012, USA

2012 International Water 
Conference 
4–8 November 2012, USA

2012 Diary Dates
21 February, 22 May,  
21 August, 21 November
Board meetings

17–18 April
Research Advisory Committee 
meetings

19–20 June
UWSRA Annual Science Forum 
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Project Leader Professor Stewart 
Burn from CSIRO said the focus of 
the project’s final six months will be 
on engagement with water authorities 
and international research institutes 
to see how the datasets and other 
research findings might help them 
better manage evaporation loss.
Water authorities from around 
Australia will attend a workshop 
forum on 25 May 2012 to learn how 
the research could be useful in 
developing operational strategies for 
measuring evaporation across large 
reservoirs.
Professor Burn said evaporation 
loss from large water storages was 
a huge problem as in SEQ, for 
example, the volume of water lost 
through evaporation was equal to the 
volume of water supplied through the 
reticulation system.
He said one of the barriers to 
developing methods to reduce 
evaporation loss had been an 
inability to accurately measure 
losses.
“Through this project, we’ve 
developed a methodology that allows 
evaporation over large bodies of 
water to be measured accurately 
and this is probably a world first,” 
Professor Burn said.
“Previously there has only been the 
capacity for spot measurements.
We have developed evaporation 
models that will allow prediction 
of evaporation at other sites. Our 
models are innovative and take 
into account a range of factors 
and incorporate data from weather 
stations and have been correlated to 
techniques such as eddy covariance 
(a flux measurement technique) and 
scintillometry (a laser technique).”
Professor Burn said the project 
team had identified the application 
of surface films as the most likely 
process to successfully reduce 
evaporation loss in large water 
storages.

“We undertook some innovative 
wave tank studies that allowed the 
performance of certain monolayers 
to be assessed over a range of 
performance requirements,” he said.
“The wave tank results were 
extremely promising and identified 
monolayers that have the potential to 
perform well in the field.”
Professor Burn said although the 
field experiments were challenging, 
the Alliance project team had been 
successful in proving that monolayers 
did not negatively impact on water 
quality — something that was 
previously unknown and a barrier to 
taking up the technology.
Professor Burn said the positive 
results gained in the lab had given 
other research groups the impetus 
to continue to try to improve on 
monolayer technology.
“The CRC for Polymers is continuing 
work in this area. They’re testing a 
range of new monolayers they’ve 
developed in field trials, which 
if successful will provide a new 
method to conserve Australia’s water 
supplies.”
Anyone interested in finding out more 
about the May workshop forum can 
contact Professor Burn at  
Stewart.Burn@csiro.au.

Project boosts capacity
Water industry stakeholders will soon have access to one 
of the world’s best datasets for monitoring evaporation loss 
in dams and reservoirs in tropical climates, developed as 
part of the Alliance’s Evaporation Loss project.

Water facts
1. Evaporation loss trials in 

wave tanks show that the 
use of monolayers applied 
to the surface of a body 
of water could reduce 
evaporation loss by up to  
65 percent.

2. Queensland dams lose 
approximately 1.25 metres 
of water each year due to 
evaporation.

3. Ignoring the spatial 
variability of rainwater tank 
and residential water use 
characteristics in SEQ can 
overestimate the aggregated 
water savings from rainwater 
tanks by up to 14 percent, 
and underestimate the 
aggregated overflow from 
rainwater tanks by up to  
30 percent.

4. Alliance research indicates 
the contribution of an 
individual hospital to 
pharmaceutical loads in 
wastewater is likely to be 
less than 15 percent for 
63 to 84 percent of the 
compounds investigated.

About UWSRA
The Urban Water Security 
Research Alliance (UWSRA) 
is leading water research 
and security in South East 
Queensland (SEQ) through 
a $50 million, five-year 
partnership between the 
Queensland Government, 
CSIRO’s Water for a Health 
Country National Research 
Flagship, The University 
of Queensland and Griffith 
University.
UWSRA is addressing 
SEQ’s emerging urban water 
issues through targeted, 
multidisciplinary research into 
water security and recycling. 
It is Australia’s largest, 
regionally focused urban water 
research program, contributing 
to a national effort to research 
water solutions for Australia.
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Brian McIntosh 
Senior Lecturer (Integrated Water 
Management) 
International Water Centre (IWC)

Dr Brian McIntosh is Project 
Leader of the Alliance’s Stormwater 
Harvesting and Eco-hydrology 
project. He leads the delivery 
of IWC education products and 
is also seconded to the Smart 
Water Research Centre at Griffith 
University where he is Program 
Leader in Integrated Urban Water 
Management.
His extensive international research 
expertise broadly spans three areas: 
strategic water and wastewater 
planning; water utility innovation 
processes; and the user-centred 
development of environmental policy, 
decision and information support 
tools. 
Brian has a PhD in ecological 
modelling from the University 
of Edinburgh, holds an Adjunct 
Senior Lectureship with the School 
of Chemical Engineering at The 
University of Queensland, an Adjunct 
Senior Research Fellowship at 
Griffith University and a Visiting 
Fellowship at the Cranfield Water 
Science Institute, Cranfield  
University (UK).

Q. Your academic interest started 
in the field of ecology. What 
was the focus of your doctoral 
research at the University of 
Edinburgh and how did that 
interest develop?
A. I liked the outdoors and 
mountaineering so I studied ecology 
as I was keen to be involved in the 
management of natural wilderness 
areas. However, I decided that being 
outside for large periods of time 
and taking detailed measurements 
of animals in the wet, wind and 
cold of the Scottish climate was a 
bit miserable. Instead, I became 
interested in modelling approaches 
to look at the consequences of 
management actions on landscape 
ecologies, for example what 
might happen in 30 years time to 
a landscape and how particular 
grazing patterns might influence 
that. In my PhD, I was interested in 
combining the sorts of knowledge 
that ecologists have in their heads 
– that expert intuition that comes 
from experience – with more 
formalised, quantitative knowledge 
of vegetation ecology. My research 
involved creating a forecasting and 
simulation method that could predict 
how different plants and vegetation 
communities might change under 
different management regimes in 
Mediterranean landscapes.

Q. What drew you to specialise in 
water research in Australia?
A. In the UK, I worked in integrated 
assessment modelling looking at 
50km regional scale models to try to 
understand how land use planning 
and policy should be put in place 
to cope with expected population 
change while preserving surface and 
groundwater resources. Through 
Cranfield University, I also undertook 
a lot of strategic planning for 
water utilities in the UK, evaluating 
mixtures of options against cost 
and environmental performance 
criteria so they could decide on 
investment strategies. Additionally, 
I focused on organisational change 
and understanding how to better 
incorporate an assessment of 
sustainability into water companies’ 
asset planning processes. Water 
is very important to Australia and I 
married an Australian 14 years ago 

so it was fairly logical for me to end 
up here.

Q. Do you find the UK is facing 
similar issues to Australia in 
securing and managing their water 
resources or are the challenges 
different?
A. The UK has had an intensively 
farmed landscape for many hundreds 
of years but here in Australia, more 
aquatic ecosystems are more intact 
and less subject to human influence, 
partly because of the relatively short 
time scale over which farming has 
occurred here and partly because 
it’s not so densely populated. The 
value of such ecosystems has 
been recognised in policy terms 
with a focus on healthy waterways 
and more focus on the relationship 
between stormwater and ecological 
degradation of ecosystems in and 
around urban areas. That has not 
been so much of a focus historically 
in the UK but it is changing as 
the Water Framework Directive 
across Europe is implemented 
as a means by which damage to 
aquatic ecosystems is reversed and 
prevented.

Q. In 2008 you were awarded the 
Early Career Research Excellence 
Prize by the International 
Environmental Modelling and 
Software Society (iEMS), was this 
for a specific piece of research or 
your research body to date?
A. The prize was awarded for 
my body of work to date, which 
in the context of the iEMS was 
really to better understand the 
use and usefulness and impact of 
environmental models, and support 
tools in policy and management 
processes, mainly those centred 
around land and water resources.

Q. Where do you see yourself in 
five years in your research? What 
would you like to have achieved 
by then?
A. I’d like to be pushing forward the 
urban sustainability agenda, of which 
water is a part, but not the whole 
story. We know that by about 2030 
there’ll probably be around a 40 
percent shortfall between fresh water 
supply and demand. 

Meet the 
researcher

(Cont. page 6)
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There is also likely to be a 40 percent 
increase in the need for energy, 
and energy systems require water 
and water systems requires energy. 
Water also underpins food production 
and the global population is 
expanding so there’s a whole set of 
trends in place globally and nationally 
which are beginning to force us to 
re-think the way in which we live. We 
ought to not just be thinking about 
reforming water in cities but instead 
to be looking at cities as urban 
metabolisms, places of consumption 
but potential places of production and 
a developing scale for self-sufficiency 
or embodying sustainability. Cities 
generate stormwater runoff, so 
there’s potential for producing water 
from that urban area. If you’re 
emitting solid waste, that could be 
a source of energy. But there are 
real tradeoffs and water is at the 
core. In five years time I’d really like 

to be at the forefront of securing 
our scientific understanding of the 
metabolism of raw resources and 
the emission of waste inside cities 
and across regions. I want to help 
ensure we have a firm data-based 
understanding to know what’s 
causing particular metabolic patterns 
and that we can be thinking really 
seriously about how we target 
investments so we’re securing urban 
sustainability more systemically, and 
not just the water, the energy or good 
quality urban places.

Q. How do you think the research 
you’ve been doing through 
the Alliance will contribute to 
water security in Australia and 
potentially internationally?
A. We know that we cannot afford 
any longer to be just extracting water 
and pumping it after treatment back 
into rivers that flow out to the ocean. 

We’ve got to capture the water that 
falls on urban surfaces and use 
that stormwater. We’ve also got to 
make sure that we are recycling 
wastewater, that we’re using it 
effectively and efficiently across a 
spectrum of uses. The size of our 
cities is growing with Brisbane due 
to grow by 57 percent or so by 2030, 
and the Gold Coast by 76 percent. 
We also know that if we don’t capture 
stormwater then as we grow our 
cities, there will be growing damage 
from flash storm events running 
off impervious surfaces. We have 
the opportunity through improving 
stormwater harvesting and use to 
meet several objectives at once – to 
avoid the cost of ecological damage 
and to secure water supplies - an 
exciting prospect. 

Board news 
As reported in our last issue the 
Board made the decision to submit 
a bid for an extension of the 
Alliance program, partly based on 
the findings of the Bickford report. 
Given the dynamic nature of 
water management in SEQ, there 
is clearly a continuing need for 
research to inform future water 
policy and management decisions.
A draft proposal has been 
submitted for consideration by the 
State Government for a one-year 
extension of the Alliance to enable 
UWSRA partners to undertake a 
small strategic research program 
to build on current research to 
address key remaining issues 
and conduct intensive technology 
transfer to major stakeholders.
The proposed research program 
would address four key areas:
• Climate change impacts on 

water – Undertaking further 

super-high resolution (~8km) 
global climate model downscaling 
experimentation and incorporating 
outputs into water supply/demand 
models to assess impact on 
storage yield for climate change 
scenarios.

• Water quality – Enhancing 
community confidence in the 
quality of potable water supplies 
by identifying practical, affordable 
means to mitigate disinfection 
by-product formation and 
techniques to remove natural 
organic matter and halide in raw 
water through plant operational 
changes in the Water Grid. Also 
validating and establishing a 
priority list of compounds to be 
monitored in hospital wastewater 
and raw sewage and evaluating 
comparative biological effects.

• Rainwater tanks – Enhancing the 
cost-effectiveness of individual 
rainwater tanks as an alternative 
potable water supply and the yield 
reliability and cost-effectiveness 
of communal tank systems.

• Stormwater harvesting – 
Integrating and synthesising 
research on the reliability of yield, 
cost and options for improving 
ecological health from stormwater 
harvesting in subtropical areas for 
knowledge adoption.

We would not expect to receive 
advice on whether or not the 
proposed extension is accepted 
until after the current State 
election. However, if successful, 
this one year extension would 
enable core SEQ focused scientific 
resources created to support the 
Alliance to be maintained to the 
fullest extent possible while we 
actively engage with SEQ water 
utilities, agencies and industry 
to consider development of a 
potential longer-term urban water 
research partnership.
The next Board meeting is on 22 
May 2012.

Publications
For a list of UWSRA publications including journal articles, reports, conference papers and annual reports, visit:  
http://www.urbanwateralliance.org.au/publications

(Meet the researcher. Cont. from page 5) 
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