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Fact Sheet

Stormwater is one of the last major untapped sources of 
water in the urban landscape. SEQ urban runoff is about  
470 gigalitres per year (GL/yr), ranging from 245-750 GL/yr 
with year to year rainfall variability. 

With unrestricted urban water consumption across SEQ 
currently at 450 GL/yr, researchers are keen to explore how 
stormwater might successfully be used as an alternative 
urban water supply. If stormwater harvesting is to be 
considered as a viable and reliable water supply, research into 
its storage and treatment is essential.

Developing an understanding of how creek and river 
hydrology changes in response to different degrees and 
patterns of urbanisation, and how these hydrological 
changes result in ecosystem degradation, will be essential to 
ensuring that urban development and re-development in SEQ 
over the next few decades is not undertaken at the expense 
of our environment.

Research outcomes to date
The Alliance has undertaken research to address these 
needs through two main projects – one focussing on eco-
hydrology and the other on stormwater quality. Research has 
focused on:

quantifying the impact of stormwater runoff on the 
ecosystem structure of waterways in SEQ; 
 
 

–

developing methods for assessing the amount of 
stormwater that can be harvested from greenfield 
catchments;

assessing the effectiveness of different technology 
combinations and sizes for managing urban area 
runoff characteristics; and

examining the quality of stormwater, in terms of 
pathogens and chemical contaminants, and potential 
health risks associated with using stormwater for 
various end uses.

Hydrology
Understanding the hydrology of urban catchments is 
important in determining the likely amount of stormwater 
that could potentially be harvested, as well as the likely 
impacts on waterway health. 

Alliance research is helping address this need by modelling 
the sub-daily hydrology of catchments with increasing levels 
of impervious area (non-porous surfaces such as roofs, 
driveways and roads) associated with urban development.

This research is also enabling evaluation of the effectiveness 
of SEQ’s frequent flow management objectives (FFMOs), 
which are designed to mitigate the increase in frequency and 
magnitude of flows in urban waterways that are associated 
with increased impervious area. 

Instruments have been set up in 12 creeks south of the 
Brisbane River to establish a hydrological monitoring system 
to collect continuous stream flow data.

–

–

–
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Stormwater harvesting
With increased urbanisation, stormwater harvesting is becoming an attractive alternative water 
source option. Increased understanding of urban stormwater systems is critical to enable planners 
and developers to safely utilise this water source, while protecting ecosystem function. The Urban 
Water Security Research Alliance (the Alliance) is addressing this need through an integrated research 
program, which investigates the quality and quantity of stormwater runoff, and the potential for 
stormwater harvesting and detention to prevent ecological degradation in the sub-tropical climate of 
South East Queensland (SEQ).
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Data collected from the monitoring instruments was used 
to calibrate and validate a Storm Water Management Model 
(SWMM) for each catchment.

Using rainfall data for the past 30 years, these catchments 
can be simulated and their hydrology characterised prior to 
the impact of urbanisation being assessed. A case study has 
been undertaken for the Tingalpa Creek catchment, a largely 
non-urban, naturally vegetated ‘reference’ catchment, south 
east of Brisbane.

The models were used to simulate the impacts of a variety of 
factors on catchment hydrology, including:

increasing impervious area;

full implementation of the FFMOs; and

different stormwater harvesting and detention 
interventions including diversions, bioretention 
features and rainwater tanks.

This research will assist developers and local authorities 
to determine how best to achieve the objectives set out 
in the SEQ Regional Plan (2009), which aim to maintain 
streams as close as possible, in hydrological terms, to 
pre-urban or reference conditions.

–
–
–

Hydrology and ecosystem health

Water flow has a major effect on stream ecosystems. In 
urban environments, water flow characteristics differ 
substantially from natural conditions due to the direct 
piping of water into stream networks and the increased 
amount of impervious surfaces in urban catchment areas.

Alliance research is helping to determine the relationship 
between the proportion of impervious areas in the urban 
environment and the resultant impacts on the health of SEQ 
waterways, as well as the effectiveness of the SEQ FFMOs in 
reducing these impacts. 

The results indicate that urbanisation increases the mean 
flow, the frequency of high flow events and the total number 
of days at high flow in local waterways. Higher impervious 
areas also result in decreasing frequency of low flow spells, 
but increases in the total duration of those spells.

High flow characteristics present a risk to the ecological 
structure and function in waterways, for example through 
scouring of habitat and macroinvertebrate assemblages and 
changes in dissolved oxygen levels.

The application of the SEQ FFMOs was shown to effectively 
reduce the high flows associated with increased urban 
stormwater runoff at up to 40 percent impervious area. 
Beyond this point, the remediation of flow patterns through 
the application of FFMOs appears to offer mixed outcomes.

The application of FFMOs to 50-70 percent impervious 
urban area reduces the high flows to slightly below pre-
development levels, reduces the mean flow of high spells 
to just above pre-development levels, and reduces the 
total duration of high flow spells, but not as effectively. 

Flow events with increased catchment imperviousness.

The results indicate that urbanisation 
increases the mean flow, the frequency of 
high flow events and the total number of days 
at high flow in local waterways.

Alliance research is investigating the impact that stormwater 
harvesting will have on ecosystem health in local waterways.

The Storm Water Management Models 
provide a helpful framework to study how 
to mitigate the hydrological and ecological 
impacts of increasing urbanisation.
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Capture of runoff according to the FFMOs also increases 
the frequency of low flow spells to almost pre-development 
levels and reduces the total duration of those spells, but not 
as effectively.

Ecologically, the consequences of this are unclear at 
present and further research seeks to quantify the critical 
levels of high flow frequency, magnitude and duration to 
improve ecological health. The research so far has shown 
that meeting the FFMOs alone may not successfully return 
the hydrology of an urbanised creek to pre-development 
conditions. Detention and delayed release of initial flows may 
also be required, for example with bioretention basins.

With increased understanding of the ecological 
effects of runoff and associated issues, stormwater 
harvesting could help to achieve the runoff objectives 
(contaminants, frequency, amount, peak discharge) 
defined in the SEQ Regional Plan (2009) Implementation 
Guideline #7.

Stormwater harvesting locations
Alliance researchers have used GIS tools and approaches to 
develop a simple, easy-to-use method for identifying and 
characterising land parcels in relation to their stormwater 
yield, reliability of supply for non-potable uses, and capital 
cost in greenfield developments in SEQ.

A case study is under way at Ripley, south west of Brisbane, 
to assess the differences in yield, reliability and cost of 
stormwater harvesting for two development scenarios (dense 
and less dense) under a range of climatic conditions using 
a combination of spatial and topographic analysis, weather 
data and runoff modelling.

The method is now being used to assess the differences 
between centralised harvesting versus decentralised 
harvesting strategies.

Centralised harvesting offers the potential for economies of 
scale but fewer ecological maintenance benefits, whereas 
decentralised harvesting offers the ecological benefits of 
managing urban runoff at source and avoiding ecosystem 
hydraulic stress, but at higher costs.

Alliance research on the development of a practical 
method for comparative assessment of locations and 
strategies for stormwater harvesting will become 
available for application early in the design of other 
future urban greenfield areas in SEQ.

Quality of stormwater
Stormwater and rainwater (collected in household rainwater 
tanks) are considered amongst the major potential 
alternative water sources in SEQ, however, a significant issue 
in relation to use of these sources is the potential for public 
health risks associated with contamination from pathogens. 

Alliance research is investigating the quality of stormwater, 
including the characterisation of the human pathogens, 
trace organic chemicals and inorganic heavy metals in two 
contrasting urban catchments. 

A health risk assessment for using stormwater for various 
end uses will be undertaken.

To date, 25 surface water samples have been analysed from 
five creeks across Brisbane plus the Fitzgibbon stormwater 
harvesting research site in Brisbane and one site in 
Melbourne, through a collaboration with the Cities as Water 
Supply Catchments program led by Monash University.

Preliminary results indicate that captured stormwater should 
undergo some degree of treatment prior to use for non-
potable purposes, as it routinely contains faecal bacteria and 
other enteric pathogens.

GIS analysis of potential stormwater harvesting locations in SEQ. 

The project team has used GIS to develop 
a method to identify and characterise 
land parcels suitable to collect and store 
stormwater in cost-effective ways.
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Characterisation of pathogens and trace contaminants 
commonly found in stormwater will inform policy and 
guidelines on human health risk assessment and indicate 
the type of treatment required for different end uses of 
stormwater.

Future research opportunities
Further research into stormwater harvesting is needed if it is 
to be considered a viable and reliable source of water supply, 
particularly in light of highly seasonal rainfall in SEQ.

Community acceptance of stormwater compared to other 
alternative sources, such as purified recycled water, also 
supports the need for ongoing research in this area.

Areas of research which require attention are:

Hydrology of urban flows – meeting the FFMOs 
alone may not successfully return the hydrology of 
an urbanised creek to pre-development conditions; 
detention and delayed release of initial flows 
is a strategy worth further investigation. The 
effectiveness of different technologies and sizes 
will be undertaken in the final year of the project 
through a catchment scale model-based evaluation 
study to include options such as bioretention, with 
and without domestic rainwater harvesting.

–

Health of urban waterways – Preliminary results 
have not as yet identified as clear a relationship 
between proportion of impervious area and 
waterway health in SEQ, as has been found 
elsewhere in Australia. Three creek catchments are 
being monitored intensively to better understand 
the mechanisms of ecological response to and 
recovery from storm events.
Stormwater harvesting location – while several 
previous studies have identified the benefits of 
stormwater harvesting for urban streams, to date 
there is little research on informing where to 
employ stormwater as an alternative water source in 
greenfield sites. Completion of the Ripley case study 
GIS work will provide greater insight here.
Categorising contaminants in stormwater - further 
investigation of the presence of pathogens and 
human faecal contamination markers is required 
to determine if the presence of contaminants is a 
persistent problem in specific sites (eg, due to a 
faulty sewer line) or if the problem is intermittent 
(eg, sewer overflows during storm events). Health 
risk assessments of using stormwater will provide 
guidance for various fit-for-purpose end uses and 
appropriate treatment.

With stormwater harvesting now incorporated into 
integrated urban water management, which emphasises 
diversification of urban water resources, this research will be 
critical for planners and developers across SEQ in the coming 
years, and has the potential to showcase the region for its 
innovative water management practices.

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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Stormwater is one of the last major untapped water sources in 
urban areas.


