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1 Introduction 

As part of a trial for the Smart Water Fund, Hawk Measurement Systems installed 2 prototype EC sensors at 
the Yarra Valley Water Brushy Creek Treatment Plant. The EC sensors are mounted in a control enclosure 
connected to the potable and recycled water supplies. It has a dosing unit and mixing tank, a recirculation 
pump, as well as a data logger and GSM modem connected to a dedicated internet server (Figure 1). 

The test unit incorporates an auto-calibration function in which recycled water and potable water are 
tested sequentially to determine the reference EC values at a particular time. The unit then prepares a set 
of mixtures of the recycled and potable water (2% - 10%) and determines their EC values. 

 

 

Figure 1 EC sensor testing enclosure at Brushy Creek 
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2 Objectives 

1. Ensure that the Prototype Conductivity Sensor system is correctly installed, calibrated and 
commissioned at the Yarra Valley Water recycled water facility at Brushy Creek.  

2. Prepare a draft design for the proposed trial project. 

 



3 Results 

The Hawk prototypes have been installed and commissioned at Brushy Creek. Typical results for EC 
measurements for the two conductivity sensor modules (Unit #1 and Unit #3) are shown in Figure 2. The 
top point in each cycle is recycled water, and the bottom point is potable water. The stepped increases in 
EC evident after each potable water measurement are due to sequential additions of ~2% recycled water. 

 

Figure 2 EC results for recycled and potable water cycles at the Brushy Creek trial site 

 

It can be seen that the 2 Hawk EC sensors gave closely correlated results.  The Hawk sensors recorded 
diurnal variations in EC in both potable and recycled water that matched values found by Yarra Valley 
Water staff at the Brushy Creek Plant using their own instrumentation. 

A number of features were evident during the commissioning phase. 

1. The recycled water had much lower EC than normal because the recycled water treatment plant 
was not operational and the recycled supply was being topped up with potable water. The EC was 
therefore ~ 150 - 180 µS/cm instead of more typical values ~ 600 µS/cm. 

2. The potable water had EC 45 – 65 µS/cm, which was somewhat lower than expected. 
3.  Water samples were collected regularly by Yarra Valley Water staff at Brushy Creek and checked 

with their laboratory EC meter, which confirmed the Hawk EC sensor results for both potable and 
recycled water.  

Over the 3 days of monitoring shown in Figure 2, the mean difference in EC between the 2 Hawk sensors 
was 0.2 µS/cm.  The Hawk sensors were stable and maintained their calibration in the recycled and potable 
water and mixtures thereof (~ 3% - 12% recycled water). 

The Hawk EC sensors were also able to detect 10% contamination with the very dilute recycled water, an 
increase of only ~ 12 µS/cm. 
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4 Recommendations 

The Hawk Prototype Conductivity Sensor System has been commissioned and is now performing 
satisfactorily. Both EC sensors maintained their calibration for several weeks, and gave closely correlated 
readings. It is recommended that the next stage of the project should now proceed to produce a miniature 
EC sensor version suitable for installation at the point of consumption inside domestic premises (e.g. under 
the kitchen sink).  

4.1 Proposed work program 

It is proposed that the following proposed work program should be discussed at a meeting between Hawk, 
the Smart Water Fund and CSIRO to develop a final program. 

1. Hawk will develop a miniature EC sensor prototype based on the commercial prototype used for the 
Brushy Creek trials. The sensor will incorporate local wireless transmission of data to an off-the-shelf 
receiver/data logger, and have the option for an audible and visual alarm. 

The wetted materials used will be consistent with those used in existing products approved for use in 
contact with drinking water (ref AS/NZS 4020:2005, Australian/New Zealand Standard™ Testing of 
products for use in contact with drinking water). 

The sensor will be trialled with three alternative power supply arrangements: 

a. mains power with rechargeable battery backup 

b. In-line micro-hydro generator with rechargeable battery backup 

c. Long life replaceable battery  

A decision will then be made as to which unit(s) will proceed to further testing. 

2. Two of the final miniature prototypes will be tested under the supervision of CSIRO using the following 
conditions: 

a. Laboratory tests to determine the accuracy and reproducibility of EC measurements over the 
range 50 – 1000 µS/cm. 

b. Three month field trial at the Brushy Creek Plant on 2 prototype EC sensors with the following 
waters using the existing Hawk test rig: 

i. Potable water 

ii. Recycled water  

iii. 2% - 10% mixtures of recycled water in potable water 

The EC of straight potable and recycled water will be measured, followed by mixtures of 2% - 10% 
recycled water. The cycle shown in Table 1 will be repeated every 3 hours (approximately), giving 8 
measurements of the complete mixture set each day. It is recommended that the recycled water 
plant should be functioning during the trial so that realistic EC values can be tested. Each workday 
during one of the measurement cycles, the EC of one potable and one recycled water sample will 
be recorded by Brushy Creek staff for subsequent comparison with the Hawk sensor results. This 
will be arranged before the trial commences by members of the Hawk project team in collaboration 
with Yarra Valley Water staff.  



Table 1 Water mixtures to be analysed during each EC cycle at Brushy Creek 

Water mixture Expected EC 
(µS/cm) 

100% Recycled 600 

100% Potable 60 

2% Recycled 71 

4% Recycled 82 

6% Recycled 92 

8% Recycled 103 

10% Recycled 114 

 

c. Demonstration of a reliable detection threshold of recycled water content of 10% or better. 

d. Demonstrate that recalibration of the Prototype Sensor Device was not required. 

e. At the end of the 3 month Brushy Creek trial, the 2 EC sensors will be returned to CSIRO for 
repeat laboratory testing as outlined in 2) above to determine any drift in calibration and 
accuracy. 

The final report will include an assessment of the reliability, accuracy and calibration performance of the 
Hawk EC sensors, along with their ability to detect the presence of 10% contamination with recycled water. 
At the end of the 3 month field trial, there will be an option to extend the trial further to investigate the 
longer term reliability of the EC sensors. 
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