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MANAGING RISK TO POTABLE WATER SUPPLY DURING 
RECYCLED WATER RESERVOIR REPLACEMENT WORKS  

 
Peter Murphy,  Network Operations Technician, Yarra Valley Water 
 
ABSTRACT 
 
In April 2012 Yarra Valley Water commenced works to replace the 1 ML Mount Ridley Class A 
recycled water tank with a 12 ML tank to meet the increasing demands due to development in the 
Hume corridor and Epping North areas. Significant operational system changes were required to 
maintain potable and recycled water supply to these areas during construction. It was essential 
that risks were identified and assessed to ensure appropriate controls were in place to manage 
these risks. A decision was made to maintain supply to the recycled water network via a cross 
connection from the potable network.  The key risks were identified as (a) cross contamination 
between the potable and recycled networks; and (b) continuity of supply to both networks. These 
risks were managed by a range of control measures resulting in the successful delivery of safe and 
reliable drinking water during the Class A recycled tank construction. 
 
1.0 INTRODUCTION 
 

The Northern Growth Corridor (NGC) is a rapidly developing commercial and residential 
precinct to the north of metropolitan Melbourne. Population growth forecasts in the NGC 
suggest an additional 183,500 lots will be created by 2040 (Figure 1). The majority of that 
growth lies within the mandated recycled water area, meaning that most of these lots 
(137,500) must be supplied with recycled as well as potable water. To put this growth into 
perspective, Craigieburn, a suburb of Melbourne within the City of Hume, recorded total 
dwellings in the 2011 census of 11,042 with a population of 32,767. Using the 2011 
household size of 3.18 people per dwelling, the growth forecast for the NGC will be an 
additional (approximately) 583,000 people. 
 
In 2009 Yarra Valley Water began producing and supplying Class A recycled water from 
the Aurora Sewerage Treatment Plant on the Hume Freeway, immediately east of 
Craigieburn. Class A water produced at the plant is pumped to a 1 ML supply tank at 
Mount Ridley in Craigieburn where it is distributed to 7746 customers with dual water 
supply in the Epping North and Craigieburn West areas. As this was the first time Yarra 
Valley Water had supplied Class A recycled water there was no data on the split between 
potable water demand and recycled water demand. Class A recycled water is typically 
used only for laundry, toilet and garden supply. The average household recycled water use 
was estimated to be in the order of 110 to 195 L/household/day for an average day and 
263 to 468 L/household/day on a peak day; the original recycled water tank was sized 
accordingly.  
 
Demand for Class A recycled water due to growth in the NGC determined the need for a 
significantly larger recycled water tank at Mount Ridley. As the replacement was to 
occupy the same location as the original tank, this presented a challenge of how to 
maintain supply to the recycled network whilst the original tank was dismantled and the 
new tank constructed. A decision was made based on a number of options to construct an 
above ground, refluxed 450mm mild steel cross connection between the Mount Ridley 
potable supply tank outlet main and the Mount Ridley recycled outlet mains(s). This cross 
connection was simplified by the fact that both the recycled and potable water tanks 
occupy the same site and have outlet mains aligned in close parallel proximity.  
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The benefits of the cross connection would be its obvious existence (visibility), close 
proximity to the source water, supply head matching the original supply head, robust 
construction, simplicity, ability to provide SCADA monitoring, and ease of 
decommissioning (or re-commissioning) when required.  

 
Central to this project was the risk of contamination to the potable supply network and the 
need to satisfy the Victorian Department of Health (DOH) that these risks would be 
mitigated to a degree of mutual satisfaction. 
 

 
 

Figure 1: Growth area indicated by shaded sections 
 
2.0 DISCUSSION 
 

To complete the operational change from Class A recycled water supply to cross 
connected potable water supply two key shutdowns in late April 2012 were required. 
These shutdowns were managed using the standard Yarra Valley Water “Operational 
Change Control Plan” (OCCP) format whereby risks to water supply, water quality, and 
infrastructure are identified and operational changes managed by a step process. Prior to 
the actual shutdown a trial shutdown was performed to confirm that all fittings required to 
be operated could be identified and operated. Each step in the plan was followed in 
sequence and “hold points” were used at critical steps where objective measurements were 
made and recorded to confirm expectations before moving to the next step, for example 
“Is pressure holding in the order of 56m?” The final step in the plan required the operator 
responsible for the shutdown to sign a hydraulic isolation permit to confirm that the asset 
was safe to perform connection works, prior to handing to the civil works manager. 
 

2.1 Connection 1 
 

The first shutdown was required to connect the 450mm cross connection off take to the 
1150mm Mount Ridley potable outlet main.  
The potable outlet main is critical to water supply in the Mount Ridley distribution zone 
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(4976 customers) as well as downstream customers in the Wallan/Beveridge townships 
(4091 customers), who draw water from Mount Ridley via the Pretty Sally Reservoir and 
Kalkallo Pump Station. To complete the works all tanks in the network were filled to 
maximum capacity and associated pump stations were isolated. The supply from Mount 
Ridley was then swapped from the 1150mm outlet main to the 600mm inlet main by 
opening a downstream cross connection between the two mains and shutting and isolating 
the 1150mm outlet main. Once de-watered, a civil crew welded a valved 450mm off take 
to the 1150mm main before the main was recharged and supply returned to normal 
operation (photo 1). 

 
2.2 Connection 2  
 

The second shutdown was a more complicated procedure as it involved the isolation of 
recycled supply to both Craigieburn West and Epping North, the draw down into 
consumption of the recycled water tank, the temporary decommissioning of the Class A 
recycled water pump station, and the commissioning of the potable cross connection. To 
achieve this a multi staged OCCP was produced to avoid confusing different elements of 
the shutdown. 
 
The first element was the isolation of the 450mm recycled outlet main to Craigieburn West 
for connection to the new potable cross connection at Mount Ridley. In order to achieve 
this a temporary hydrant to hydrant cross connection device was installed in the 
Craigieburn West reticulation between the recycled and potable networks (photo 2). This 
device is fitted with a tested backflow prevention device to prevent backflow from the 
recycled water network to the potable water network. Once installed this allowed the 
450mm recycled outlet main to be isolated, drained and connected to the new potable 
cross connection at Mount Ridley. The hydrant to hydrant supply remained in place as the 
primary supply for Craigieburn West until all works were completed. Once completed and 
removed, an “approval for use” form was signed off by the Water Operations, copied and 
attached to the job with details of where and for what period it was used. 
 

 
 

Figure 2:  Welding the offtake  
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 Figure 3:  Hydrant to hydrant cross connection 
  

 
 

Figure 4: Isolation of pump discharge valves 
 
The second element was the electical and hydraulic isolation of the Class A recycled water 
pump station at Aurora. The electrical isolation component was conducted by a Yarra 
Valley Water Mechanical and Electrical crew by isolating circuit breakers and tagging 
control switches on the pump control panel. The hydraulic component was conducted by 
the Water Operations team by shutting each of the six pumps’ suction and delivery valves 
and capping the delivery valves with a red bell cap, complete with DO NOT OPERATE 
tag, including the job number for referencing specific details of the isolation (photo 3). At 
this point there was both no means to refill the recycled water tank at Mount Ridley and, 
more importantly, no way of delivering high pressure recycled water to the common inlet 
outlet main and therefore the future cross connection and the potable outlet main at 
Mount Ridley. All programmed preventative maintenance work at the recycled pump 
station was modified to reflect the station’s “mothballed” status and signage was posted at 
the pump shed site to warn other technical staff that the station was not to be operated.  

 
The pump station isolation was strategically timed so that the recycled tank would be 
drained to a suitable level for scouring at a convenient time to take the tank off line.  
 
Once again a temporary hydrant to hydrant cross connection device was installed in the 
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reticulation, this time in Epping North, between the recycled and potable water networks. 
When the 225mm recycled tank outlet main at Mount Ridley was shut the process of 
draining the recycled main to Epping North commenced, allowing connection works of the 
225mm recycled main to the new potable cross connection to begin. As these works 
progressed, water in pipe storage continued to supply the Epping North recycled network 
without activating the the hydrant to hydrant cross connection device (although this would 
have occurred automatically when the recycled supply head fell below the Epping North 
potable head of 246mHGRL)  

 
2.3 Commissioning 
 

With the two recycled outlet mains at Mount Ridley now connected to the potable cross 
connection, the final stage of commissioing the cross connection could commence. The 
hydraulic isolation permit was counter signed by the civil works manager and handed back 
to the operator, confirming that connection works were complete and the asset was safe to 
be put back on line. Under normal circumstances, water mains are re-charged from the 
low point to the high point in order to expel air through at a relief point such as a hydrant 
or air valve. In this case it was deemed prudent to re-charge from the potable cross 
connection (high point) to the partially drained recycled outlet mains (low point), again to 
demonstrate a commitment to water flow in one direction (from potable – to recycled). 
Each of the recycled outlet mains were back charged independently, very slowly to avoid 
air entrapment. When fully charged, the valves on the recycled cross connection at Mount 
Ridley were fully opened as were valves on the recycled outlet mains. The hydrant to 
hydrant cross connection devices installed to supply the recycled reticulation for the 
duration of the connection works were also removed thus completing the commisioning 
works. 

 
2.4 SCADA Monitoring 

 
Despite the 450mm cross connection being fitted with a flap gate type non-return valve, at 
the request of DOH, Yarra Valley Water agreed to install a pressure transmitter on the 
cross connection to measure water pressure differential at either side of the non-return 
valve (photo 4). This remotely monitored device was set to alarm in the event that water 
pressure on the potable water side of the reflux valve is 0.5m lower than water pressure on 
the recycled side of the reflux valve, thereby indicating potential reverse flow. This device 
has reliably recorded the pressure differential at the cross connection since commissioning 
on May 1, 2012. 
 

 
 

Figure 5: The 450mm cross connection with monitoring 
3.0 CONCLUSION 
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The potable to recycled cross connection at Mount Ridley has performed reliably since 
commissioning. The 12ML replacement tank has been constructed and is due to be 
brought on line in mid August 2013. When the new tank is brought on line and the cross 
connection is isolated, the final stage of de-commissioning will be the removal of a spool 
section of 450mm cross connection, thereby rendering the cross connection redundant. 
 
This project demonstated that a well planned and co-ordinated effort by all parties can lead 
to a successful outcome, even within short time frame. The use of rigorous control 
measures, in particular the OCCP, helped to implement the system change without impact 
to customers and without breaching the separation of recycled and potable networks. This 
aspect was of paramount importance to the Department of Health, one of the key 
stakeholders. Regular project meetings with our capital works project manager and 
contractors were vital to co-ordination of the works and key to the success of the project. 
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