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The relevance of this tool for LND, compared to Hinze dam, is highlighted in the figure, as the simulation
results are for similar background conditions (i.e., dry conditions, medium initial storage volume, relatively
high withdrawal rates). It can be noticed from the histogram how the predicted LND volume spans around an
interval of 15m, while Hinze dam’s is concentrated around 88m above sea level. It can be also seen from the
pie charts how there is a high chance that LND will be below critical levels (i.e. high depletion risk), while
Hinze dam would not be considerably affected by one single month of dry conditions and high outflows.
Such a high chance of low LND capacity is confirmed by the fact that it would not be even possible to
withdraw the whole proposed daily amount of raw water (i.e. 60 ML) since, due to hydraulic issues (such as
head loss), only 57.7 ML/day on an average (blue number in Figure 3) could be withdrawn. Based on that,
the operator can run a new simulation, where a smaller intake amount is proposed, in order to reduce the
depletion risk to safer levels.

Figure 4. Screenshot for Android Application

Figure 4 shows a screenshot of the developed Android Application. It takes the same input as that of the
Matlab GUI. The user could select the month from a handy dropdown menu. All the values are required to be
provided in order to activate the simulation button to further analyse the data. One advanced feature of the
Android Application is that it automatically grabs the BoM streamflow forecasts probabilities from the BoM
website and fill the forms for the user, while the user can still override those values. In addition, as the core
algorithm was converted from Matlab into Java, the application runs almost instantaneously and in general it
is much faster than the computer-based Matlab GUI.

The Android Application has been delivered to the treatment plant operators during winter 2017; during the
last week of each calendar month, the application is run in order to assess the depletion risk associated with a
potential decision of withdrawing 100% of the required raw water from LND for the following calendar
month — in order to avoid the pumping costs associated with withdrawing from HUI. If the risk is deemed
acceptable, only LND is used for the next calendar month, leading to energy savings of tens of thousands of
Australian dollars.

4. CONCLUSIONS

A number of prediction models were developed in order to optimise treatment operations in a South-East
Queensland dual source water treatment plant. An intake optimisation model was firstly developed, which
could calculate the treatment (i.e. chemicals, electricity) costs based on selected reservoir and water quality.
Secondly, two medium-term water level forecasting models were developed for the two source reservoirs, in
order to enable the operators to safely select the optimal intake location without incurring in unacceptable
spill or depletion risks for these reservoirs.

The models were developed using different methodologies. The overall intake optimisation model was
developed by combining a number of data-driven, chemical and mathematical models for cost estimation,
with a final Monte Carlo algorithm deployed to identify the optimal intake location. The 6-week ahead water
level forecasting models were based on a probabilistic Monte Carlo based approach due to the large inputs
uncertainty, including BoM weather forecasts.
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Much effort in this particular study has been dedicated to the models’ deployment aspect. Firstly, a GUI was
developed, which allows stakeholders to understand and run the model through a user-friendly environment.
However, a smartphone application was also developed to further enhance the deployment of the model,
especially by stakeholders and operators spending most of their working day on field. Given that a relatively
large proportion of water utilities’ staff members work in multiple locations, and thus have a much easier
access to smartphones compared to computers, there is potential to develop other smartphone applications to
translate previously completed scientific research work into user-friendly, easily accessible, useful
information.

It was estimated that an optimised selection of the raw water intake for the Mudgeeraba WTP, which often
implies an increased use of the smaller LND, would lead to remarkable monetary savings for Seqwater. Thus
future work will aim at ensuring the model is regularly used, and such savings achieved.
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