
Leading water research and knowledge in South East Queensland 
www.urbanwateralliance.org.au

Water quality - treatment and management
Fact Sheet

In Australia, we rely on our water authorities to provide an 
ongoing, high quality water supply. To meet demand and 
guarantee future water security, many water authorities have 
introduced alternative water sources into the supply system; 
however, this can have water quality implications.

The SEQ Water Grid, for example, draws on water from a 
number of different regional sources, including desalination 
plants, dams and groundwater. 

Local sources, including rainwater tanks, stormwater and 
recycled water also form an important part of the water 
supply options. These sources present a variety of different 
water quality challenges, so a better understanding of 
potential health risks and water treatment options is vital.

Understanding and demonstrating the effectiveness and cost 
efficiency of the processes used to treat different source 
waters, and investigating the implications of mixing treated 
waters will help ensure continued confidence in the quality 
of our water supply.

Research outcomes to date
Multi-disciplinary research undertaken by the Alliance is 
providing the knowledge and tools to help water authorities 
deliver reliable, safe water to their customers. 

Effectiveness of wastewater treatment plants
The safety and sustainability of SEQ’s seven-barrier 
Purified Recycled Water (PRW) treatment train has been 
demonstrated by Alliance research. The team investigated 
the efficiency of two SEQ wastewater treatment plants in 
removing microbial pathogens and biological and trace 
chemical contaminants. Results showed that the treatment 
plants removed more than 90 percent of most organic 
compounds and reduced pathogen numbers by more than 
99 percent. 

These results give water authorities confidence in SEQ’s 
wastewater treatment plants as an effective treatment 
barrier in the production of PRW.

The South East Queensland (SEQ) Water Grid draws on a number of sources to distribute water 
throughout the region. To maintain the highest quality standards it is essential to investigate any 
potential issues or risks to water quality or human health associated with these sources. The Urban 
Water Security Research Alliance (the Alliance) has undertaken a broad research program to ensure 
that SEQ residents can have confidence in the quality of their water supply.
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Wastewater treatment plants have been shown to be effective in 
removing microbial pathogens and trace chemical contaminants 
from wastewater.

Wastewater treatment plants can remove 
more than 90 percent of most organic 
compounds and reduce pathogen numbers by 
more than 99 percent.
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Non-membrane water treatment
Most water recycling plants in Australia utilise membrane 
technologies, such as Micro Filtration and Reverse Osmosis, 
to treat wastewater and produce PRW.

However, these processes have high energy usage and 
produce a highly saline waste stream. Non-membrane water 
treatment technologies, such as Ozone and Biologically 
Activated Carbon (BAC), offer highly effective treatment with 
potentially less complex and costly processes.

To investigate their potential and provide guidance on 
their use, Alliance researchers assessed the effectiveness 
of a combination of ozonation followed by BAC filtration. 
Initial results from the three SEQ recycled water treatment 
plants showed that this process can achieve greater than 
90 percent removal of pharmaceuticals and other organic 
compounds.

Bioassays indicated that non-specific toxicity was reduced by 
up to 70 percent, and estrogenicity by more than 95 percent.

These results indicate that non-membrane technologies 
can produce high quality recycled water at less cost, 
with lower greenhouse gas emissions and no brine waste 
stream, suggesting that they are a viable option that 
should be considered for PRW treatment.

Dams as treatment barriers
Dams and reservoirs are exposed to many sources of 
biological and chemical contaminants from animal and 
human activity. 

However, the natural processes (eg, biological activity and 
sunlight) that take place in these water bodies may be an 
effective treatment barrier. To investigate this, Alliance 
researchers, in partnership with Seqwater and the University 
of California, tested the removal rates of biological and 
chemical contaminants under a range of seasonal, physical 
and climatic conditions.

Their initial findings show that most pathogens are 
effectively removed during dam storage by natural processes, 
with 90 percent removal being achieved for most pathogens 
in a matter of days.

Ongoing research aims to identify the sources, such as 
animals in catchments, and persistence of pathogens using 
specific tracking techniques. 

The outcomes of this research will help guide the design 
of suitable and cost-effective processes for water 
treatment, stormwater reuse and catchment management 
practices.

Alliance scientists injecting water samples to test the 
effectiveness of Wivenhoe Dam as a treatment barrier. 

Removal of dissolved organic carbon (DOC), toxicity, 
estrogenicity. Hatched section represents ozonation alone, the 
entire bar represents ozonation plus BAC.

Non-membrane technologies can produce 
high quality water at less cost, with lower 
greenhouse gas emissions and no brine waste 
stream.

The natural processes occurring during dam 
and reservoir storage effectively decrease 
levels of most contaminants by 90 percent.
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Real-time monitoring
Online, real-time water quality monitoring improves the 
ability of water authorities to make a targeted, informed and 
rapid response to issues in the water grid. 

A sophisticated new sensor system has been developed by 
Alliance researchers that enables online, real-time water 
quality monitoring to identify wastewater anomalies in the 
sewerage network, the wastewater treatment plant and 
effluent from wastewater treatment plants. 

For example, the monitoring tool will be able to identify the 
occurrence of poor quality wastewater at the treatment plant 
or further upstream in the network that may result from an 
illegal discharge of trade waste. 

This system provides a valuable early-warning for 
potential upsets in the wastewater treatment process, and 
will help manage community concerns and potentially 
reduce operating costs. 

Hospital wastewater 

Hospital wastewater has long been suspected of being a 
major source of pharmaceutical residue loads to domestic 
wastewater, giving rise to suggestions that it should undergo 
separate treatment prior to discharge.

To determine whether this additional treatment is needed, 
Alliance researchers investigated the contribution of SEQ 
hospitals to the loads of 589 pharmaceuticals in domestic 
wastewater. They found that for up to 84 percent of the 
compounds, the contribution from a hospital was likely to be 
less than 15 percent.

The concentrations of 77 out of 123 compounds in hospital 
wastewater were more than 100-fold below the calculated 
effect thresholds. Only nine compounds remained of concern 
in the influent to the sewage treatment plant (STP). This 
work has demonstrated that the waste stream from hospitals 
presents a low risk to human health in STP effluent. 

Additional research to validate these results will enable 
confident predictions of likely impacts of hospital wastes 
in Queensland. In addition, the monitoring methodology 
developed as part of this research can be used for the 
investigation of contaminants from other sources as well 
as hospitals.

Bioanalytical assays

Chemical pollution is an increasing threat to water quality 
in Queensland waterways, oceans and drinking water 
sources. However, conventional monitoring programs 
cannot evaluate the full range of pollutants, including 
pesticides, industrial chemicals, consumer products, 
hormones and pharmaceuticals, nor their combined effects 
or transformations. New bioanalytical tools (or ‘bioassays’) 
are available that provide information on how cells respond 
to various chemicals and the overall toxicity of mixtures 
of chemicals. Alliance researchers are leading the world in 
bioassay research. 

Their initial work demonstrated that all barriers in SEQ’s 
recycled water treatment train are extremely effective in 
reducing organic micropollutants, with the quality of PRW 
being at least as good as tap water. The project team is 
now working to extend its suite of bioassays to evaluate 
additional biological endpoints and to benchmark the quality 
of a wide range of water types. 

Bioassays provide a cost effective method for assessing 
health impacts from mixtures of both known and 
unknown compounds, and will allow significant step-
change improvements in the licensing of drinking water 
and environmentally-relevant activities.

This prototype real-time monitoring system can be used to 
monitor water quality within the sewerage network.

Alliance researchers are leading the world in 
research of bioanalytical tools that provide 
information on how cells respond to various 
chemicals and the overall toxicity of mixtures 
of chemicals.

In hospital wastewater, the concentrations 
of 77 out of 123 compounds were more 
than 100-fold below the calculated effect 
thresholds, indicating that the waste stream 
from hospitals poses a low risk to water 
quality.

A new Alliance-developed sensor system 
allows online, real-time water quality 
monitoring.
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Disinfection by-products

Disinfectants, such as chlorine and chloramine, are 
added to SEQ’s water to ensure high water quality from 
a microbiological perspective. However, disinfectants can 
generate disinfection by-products (DBPs) when they mix 
with organic matter that is naturally present in drinking 
water sources.

DBPs can have human health implications if concentrations 
exceed guideline levels. To ensure water quality standards are 
met, it is essential to understand the presence of regulated 
and emerging DBPs in the current water supply and what may 
result when waters, which have undergone different methods 
of disinfection and treatment, are mixed within the water grid.

Alliance research has found that DBPs are unlikely to be 
a concern in current water treatment plant operations 
when chloramination is used, but may be a problem where 
chlorination is practised.

Research into the potential formation of DBPs at advanced 
water treatment plants has also been undertaken, with 
results showing that DBPs could be reduced to below 
guideline levels by changing the dosing point and contact 
time of chloramine.

These findings suggest that altering disinfectant 
procedures may reduce operating and treatment costs 
while achieving high water quality; however, further 
research is needed to optimise disinfection strategies 
across the water grid.

Community attitudes towards recycled water

Community confidence in water quality and trust in those 
that manage it were found to be important factors in people’s 
acceptance of alternative water sources, such as PRW.

 

Social science research within the Alliance provided a focus 
on community behaviours and attitudes to PRW. Research 
revealed that 70 percent of people were willing to drink 
water containing PRW. However, given a choice, the majority 
of respondents would prefer not to drink water containing 
PRW. Results also suggested that support would be lower if 
viable alternatives to PRW were available. 

These insights will be of value in developing plans 
around the future uses of PRW.

Future research opportunities
The above results demonstrate the valuable contribution 
Alliance research has made towards ensuring a secure supply 
of high quality water in SEQ. However, organisations and 
agencies involved in the provision and management of water 
continue to face significant public health, technical and cost 
management risks that could be mitigated through further 
research, such as the following:

Maintaining the quality of mixed water sources – The 
potential effects that combining water from a 
variety of sources and treatment trains will have on 
water quality needs further investigation to ensure 
complete confidence in the system.
Determining the need for separate wastewater treatment 
– Improved understanding of hospital and STP 
wastewater is needed so that appropriate treatment 
processes can be implemented.
Integrating real-time monitoring into the water grid 
– Real-time monitoring systems now need to 
be adapted to support uptake across the water 
network.
Managing dams as treatment barriers – How can the 
natural treatment processes that occur in dams 
be integrated into the water treatment train? And 
what will this mean for the management of dams 
and catchments, including human and animal 
activities?

Delivering on these research opportunities will ensure that 
the value of the Alliance research to date is realised.

Further information

More detail on the above research can be found in a 
number of publications on the Alliance web site at www.
urbanwateralliance.org.au/publications.html
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–

–

Contact details
Don Begbie
Alliance Director

Ph:  +61 7 3247 3006

Fax: +61 7 3405 3556

Email: Don.Begbie@qwc.qld.gov.auMost people would drink purified recycled water, but if given the 
choice, would prefer not to.

DBP levels within SEQ drinking water are well 
within the Australian guidelines.


