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21 YEARS OF
WATERWORKS

Peter Mosse

In 1999, as Operations Manager at 
Gippsland Water (GW), I was concerned 
that Head Offi ce and Management staff  
were generally unaware of  what happened 
outside Head Offi ce in that wonderous 
arena called Operations. I decided to 
produce an in-house publication called 
Treatment Talks (Figure 1). It was well 
supported by the operators and also well 
received throughout the organisation.

Figure 1. The cover of Gippsland Water 
Treatment Talks in August 1999.

It wasn’t long before I felt that this same 
increased awareness would be benefi cial 
for all the Australian Water Industry. I 
approached WIOA with a proposal to 
produce a national publication to present 
Water Industry operations, warts and all, 
the good, the bad and the ugly.

The fi rst edition was incorporated within 
the AWA Water journal in December 2001 
(Figure 2). The second edition was proudly 
produced as a stand alone publication with 
the cover depicted in Figure 3 on page 4. 

Figure 2. The cover of the fi rst edition of 
WaterWorks, December 2001.

One of  the high points of  producing 
WaterWorks has been the hunt for cover 
photographs. The aim was to capture 
water industry operators in their day-to-day 
activities in a bold visual way. Many of  the 
shots were taken by me in many and varied 
locations. Looking back, they are a great 
gallery of  Water Industry operations, with 
many operators who I got to know very 
well.

Times change. It has become harder 
and harder to source material. Operators 
and operational staff  are increasingly time 
poor. The end result is that fewer and fewer 
articles have been offered for publication 
in WaterWorks. Add to this the fact that 
PR departments have now moved in, with 
a misguided responsibility to sanitise many 
articles… articles I am sure they don’t 
understand, but they still feel obliged to 
remove sections they feel could refl ect 
badly on their organisation. 

OUR COVER
City of Gold Coast staff Dan Hyndman and Josh Homan showing off 
their skills by competing in the live water main tapping competition at 
the WIOA Queensland conference.
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These groups have little appreciation 
of  the value to the broader industry 
of  reporting failures and problems, to 
potentially help others to avoid the same 
or similar issues and, therefore, prevent 
production of  unsafe drinking water or 
non-compliant treated sewage effl uent. 

Two notable exceptions come to mind. 

The article by Shawn Charlton (Watch 
Your Raw Water, WaterWorks May 2022) 
about the event that resulted in distribution 
of  water with a high manganese content 
across the entire City of  Albury. This 
resulted in a large number of  dirty 
water complaints. Lack of  appropriate 
monitoring resulted in Albury City Council 
being caught unawares when the dirty water 
complaints started fl ooding in.

The article by Nathan Bakewell from Mid 
Coast Water (Gloucester Over Chlorination 
Event, WaterWorks November 2016) 
where, as a result of  an upgrade of  the 
sodium hypochlorite dosing system, very 
high chlorine residuals, well above the 
ADWG limit were recorded in the town 
of  Gloucester. This in turn resulted in a 
large number of  complaints and an offer by 
Council to rebate affected customers.

Both of  these were embarrassing 
events, and I silently thanked the authors 
for having the guts to put it out there for 
everyone to benefi t from. What the Utility 
censors don’t understand is that without 
publishing near misses and things that go 
wrong, others cannot learn from these 
incidents.

As highlighted in the two articles referred 
to above, inadequate monitoring of  raw 
water, and indeed distributed water, is all 
too common in many other water Utilities. 
Similarly, dosing problems with chlorine are 
also relatively common.

Over the last 21 years, so many 
potentially very interesting and educational 
articles were promised but never delivered. 
This was very frustrating. We also had many 
ideas for ongoing series and guest articles 
that, unfortunately, did not eventuate. 

Some examples of  series that had lots of  
potential but were not regularly delivered 
were:

• “Best Operator” photograph.

•  “How it Works”. The idea here was 
to provide functional explanations of  
everyday key pieces of  water industry 
equipment from air valves to zeta 
potential meters.

•  Guest Editorials and My Point of  View. 
Written by prominent persons in the 
Australian water industry.

•  Operator quizzes.

The potential was huge but, as we 
couldn’t get regular support from 
the industry, the opportunities for 
dissemination of  lots more information 
and operator training were missed. 

There have been several changes in 
publishers of  WaterWorks over the years, 
some forced on us by decisions of  other 
organisations and some in an effort to 
grow the size and scope of  distribution 
of  WaterWorks nationally. There were 
diffi culties from time to time with the 
various publishers in reaching agreement 
about the layout of  some articles which 
brought with it a degree of  frustration. 

Times have changed. No longer do 
people search hard copy journals. And 
all too often it is just a Google search 
or a YouTube search. I personally think 
WaterWorks is no longer required in the 
way that I envisaged and delivered it over 
21 years. Where WIOA will take it from 
here, time will tell. 

There has been so much good material 
published over the years, but the reality is 
that, as operators leave and are replaced, 
fewer and fewer people are aware of  what 
has gone before. One project I would like 
to follow up is to pick those key, highly 
relevant and educational articles from the 
past 21 years and produce a WaterWorks 
“Best Of ” collection. 

So, from me, a fond farewell to 
WaterWorks… a baby I created and 
watched mature and that, like an adult, is 
now free to seek new directions. I would 
also like to thank the many authors and 
contributors who have worked with us 
to provide content for the more than 40 
editions produced since 2001. 

I will watch its evolution with interest 
and, who knows, maybe submit an article 
or two as I continue to work across 
Australia to try to improve the delivery of  
safe drinking water to all the people of  
Australia, from as far north as Sabai Island 
in the Torres Strait to towns south of  
Hobart in Tasmania. 

Peter Mosse
May 2023

Figure 3. The cover of the fi rst “stand 
alone” issue of WaterWorks in June 2002.
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Figure 1. Schematic of the Caramut supply system. 

arrangement and operating separately, 
either bore can meet the supply demands. 
Daily winter demand in Caramut is about 
40 kL and peak summer demand is about 
300 kL. 

Water from the bores is pumped 
into a 22 kL tank at the bore site. From 
this tank, the water is pumped into a 
49 kL elevated tank (Figure 1). Water 
then “overfl ows” from the elevated 
tank to the 600 kL Clear Water Storage 
(CWS) ensuring the customers on the 
pipeline from the bores to the elevated 
tank have a constant supply of  water 
“backfl owing” from the elevated tank. By 
“overfl owing” to the CWS, the Elevated 
Tank is always full, and water supplied to 
these customers is not treated. The water 
is dosed with sodium hypochlorite as it 
fl ows from the elevated tank to the CWS. 
Water from the CWS is then supplied to 
customers in Caramut.  

The elevated tank and CWS have level 
control to operate the bore and transfer 
pumps via a SCADA system.

Over the years there have been 
regular E.coli detections in these bores 
but recently the increasing number of  

E.Coli detections indicated more serious 
contamination. It also raised questions 
about the increased risk to water safety 
from potential protozoan pathogens such 
as Cryptosporidium that are less sensitive to 
chlorine. Laboratory DNA testing had 
identifi ed the E.coli source was from birds 
and pigs!

An investigation was carried out in-house 
to Identify and implement corrective 
actions with a view to reducing the risk 
associated with occurrence of  pathogens in 
the groundwater. 

Improvements to Bore Heads

Bore A was constructed in 2005. This 
bore has a depth of  50 m and is cased to 48 
m. The aquifer is intersected at 34 m and 
the bore head is shown in Figure 2.

The bore head is open to the 
environment and therefore can potentially 
allow ingress of  pathogens that could 
likely occur during an inundation of  
contaminated stormwater from the 
surrounding farmland where cattle and 
animal faeces can be clearly seen. 

SAFE WATER FOR CARAMUT
Anthony Evans

Once upon a time there was a small 
town with a crystal clear, pristine 
water supply that required no ongoing 
maintenance & very little in the way of  
operational input. If  only!

I don’t think there is a water business 
in the country that doesn’t have a water 
supply system that only services a 
small number of  customers but seems 
to require a lot of  capital spending, 
upgrading and annual maintenance. Just 
add in some contamination to the aquifer 
and away we go, and as we all know, while 
you may fi x one problem, you almost 
certainly create another.

The small town of  Caramut is situated 
in southwest Victoria approximately 
50 km north of  Warrnambool, with a 
population of  approximately 250. 

Water for Caramut comes from two, 
shallow, ground water bores that tap 
into a non-confi ned aquifer known 
as the ‘Newer Volcanic’ aquifer. The 
bores are located in Purdeet, around 19 
km northwest of  Caramut and service 
approximately 90 customers including 
‘Supply by Agreement’ customers. 
The bores operate on a duty standby 



6   WATERWORKS MAY 2023

S A F E  D R I N K I N G  W A T E R  U P G R A D E

Figure 2. Bore A showing the poorly sealed bore head and a clear hole (red arrow).

A design was for a new bore head, 
keeping in mind that sometimes we don’t 
have all the required trades available at the 
same time, so we may need to be able to 
isolate and remove and replace the pump 
without having to disconnect the power 
supply. 

A new concrete plinth was constructed. 
Figure 4 shows before and after shots of  
Bore A.

With the new heads fi tted, we were 
confi dent that we had addressed the issue 
of  possible contamination from birds but, 
as far as the pigs, that’s something we are 
still trying to work out, but that’s a story for 
another day.

As with all successful jobs we had an 
issue not long after works were completed, 
Bore B failed. 

It was diffi cult to remove and replace 
the pump in the area where the casing 
fi nished, and it was quite possible that the 
pump would end up stuck in the column.  
The only option was for a new bore to be 
constructed. A new head was fi tted, a pump 
installed and tested and connected for use 
after satisfactory water quality testing. Figure 
5 shows the new Bore B at the bore site.

Bore B was constructed in 1998 and has a total depth of  45 m and is cased to 20 m. 
There is no screen on this bore. The aquifer is intersected at 9 m.

Bore B is shown in Figure 3. The bore head is completely unprotected with a large opening. 

Figure 3. Bore B. Note the large opening (red arrow). 

Figure 4. Before and after shots of Bore A.

Figure 5. The bore site showing the new 
Bore B.

Installation of UV

With the bore works completed at the 
start of  the system, it was time to move 
on to the installation of  a UV system. 
Wannon Water had previously installed 
three UV systems in 2013 at Cavendish, 
Purnim and Glenthompson. The proposed 
systems were all within the same operating 
parameters as the units previously installed, 
so the decision was made to install the same 
type. 
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A full set of  spare parts, is maintained 
and replaced after the annual service each 
year, as well as some critical spares that may 
be required. If  we have an issue with one 
of  the units, we can have it sorted out and 
running within 24 hrs with support available 
by phone or in person.

The installations were relatively simple, 
so we thought we would keep the works in-
house with support from local contractors 
to keep the costs down as the installation 
had not been budgeted. 

The installation required some 
excavation, installation of  pipework and 
electrical supply conduits and fi nally some 
concreting work. The bulk of  the work 
was completed in two days with another 
two days fi nishing off, cleaning up the site 
and completing the electrical wiring. It was 
also a good training exercise for one of  our 
young operators in the use of  an excavator. 
Figure 6 shows the fi nished UV disinfection 
installation.

All that was left to do was to commission 
the UV and put it in to service……or so I 
thought! 

December 2018, a week out from 
Christmas, we had a few issues with air 
and the UV unit was cutting out on a 
temperature fault. We were able to bleed the 
air out and get everything running, tuned, 
ready to go. We decided to run it through 
the process via our SCADA system and 
sit back and enjoy the ride. Everything ran 
smoothly until about 15 minutes into the 
fi ll cycle, when we were patting each other 
on the back for a job well done, the unit 
stopped/failed/turned off, with overheating 
and low fl ow alarms. 

I had an air valve in the tool kit, so we 
installed that it worked again; for a while! 
The UV was ok, it was doing what it was 
supposed to, it was something in our system 
that was causing the issue. 

It couldn’t be much, the bore fi lls the 
tank, the transfer pump comes on and 
pumps to an elevated tank, the elevated 
tank overfl ows and fi lls the low-level tank 
by gravity through the UV disinfection and 
then off  to town.

So, with the water fl owing through the 
UV that was now turned off, it was time 
to do a review of  what we had. A site visit 
between Christmas and New Year was time 
to look at everything that could possibly be 
wrong and put our heads together to come 
up with a solution.

As author G K Adams once pointed out, 
“Sometimes in order to keep moving forward, not 
only must you take one step at a time, but you must 
be willing to look back occasionally and evaluate 
your past, no matter how painful it is. Looking 
back lets you know whether or not you are headed in 
the right direction.”

As with all successful jobs an “as 
constructed diagram” (Figure 7) is a good 
place to start and markup a number of  
issues that were causing the problems 
became clear. 

The review highlighted where the air was 
possibly coming from and the fact that we 
also had differing fl ow rates throughout the 
system, something that was never an issue 
prior to the UV installation.

The bores deliver 3 – 4 L/s to a transfer 

tank that empties at 6.5 L/s to the elevated 
tank and overfl ows and gravity feeds to 
a low-level concrete tank, with a break in 
the feed pipe. The transfer pump stops at 
a set level while the bores run continually 
to fi ll the tank. At the plant it was never 
noticeable, we maintained fl ow paced 
dosing and although the fl ow reduced, the 
pumps kept dosing. With the UV, it would 
shut off, go in to cool down mode and 
before it timed down would want to start 
again and go into fault mode.

The “overfl ow” from the high-level tank 
created a vortex and introduced air into 
the feed line while the broken pipe also 
introduced air during the fi lling process. 
Due to fairly low usage, the break went 
undetected and was only found during a site 
visit while the tank was fi lling.

Figure 6. The fi nished UV disinfection installation.

Figure 7. Our “as constructed” drawing.
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With all this information in hand and a 
discussion with our SCADA team, we came 
up with a plan to rectify the problem.

1. Repair the pipe.

2. Fit an actuator on the UV inlet valve.

3. Install a VSD on the transfer pump.

4.  Re-arrange the feed from the elevated 
tank to a single inlet/outlet and fi t a 
new overfl ow.

5.  Link the level sensors, VSD and 
actuated valve to maintain constant 
levels and prevent stop/starts.

The modifi ed system at the elevated tank 
is shown in Figure 8 and Figure 9 shows the 
UV unit with the actuated valve installed on 
the left had side.

The changes were all implemented and 
worked perfectly. The levels throughout 
the system are maintained by the VSD and 
Actuator on the UV inlet valve. Callouts 
have reduced dramatically with issues 
currently only occurring due to power 
fl icks and then only if  the plant is running, 
nothing to do with the system itself. The 
operators are confi dent that the system 
will continue to work during periods of  
hot weather and it also now be monitored 
remotely. 

In conclusion, the water supply system 
in Caramut is an example of  how small 
water supply systems can pose signifi cant 
challenges for water businesses. The regular 
detections of  E.coli in the bores raised 
concerns about the safety of  the water 
supply and potential risk of  contamination 
from protozoan pathogens. Through an in-
house investigation and implementation of  
recommended corrective actions, the water 
supply in Caramut has been made safer and 
more reliable for the customers it serves.

The Author

Anthony Evans (Anthony.evans@
wannonwater.com.au) is Assets and 
Projects Coordinator with Wannon Water 
in Western Victoria.

Figure 8. The new system at the elevated tank.

Figure 9. The actuator on the UV inlet valve installed.

Figure 10. Schematic of the modifi ed system.

UV

VSD Actuated 
valve
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1 per cent. These variations increased 
the risk of  blockages to the existing 
infrastructure.

Meters were installed to monitor 
instantaneous water fl ow into the 
plant and allow a better assessment 
of  the system. Various technologies 
were considered in the search for a 
solution that had low operational and 
maintenance costs while achieving 
effective oil removal. A Dissolved Air 
Flotation (DAF) unit was explored, but 
the size of  the factory and the nature of  
the oil meant that this option was not 
cost effective. A large, aerated grease 
arrestor was also investigated but was not 
viable due to the highly emulsifi ed nature 
of  the oily wastewater.

Following a presentation to trade waste 
specialists in south-east Queensland, the 
Council referred the producer to the 
investigation of  industrial vortex oily 
water separation technology. 

W A S T E W A T E R  P R E T R E A T M E N T

In 2019, a large food producer initiated 
an investigation into options for the 
treatment of  wastewater containing 
vegetable fat. Inadequate treatment of  
the fatty wastewater prior to discharge 
to sewer had resulted in blockages 
and costly remediation. Investigations 
by Redland City Council determined 
that the presence of  soluble calcium 
in the sewer made it possible for high 
levels of  residual fats in the wastewater 
to undergo saponifi cation. This had 
led to the formation of  a hardened 
white mass, causing blockages in the 
downstream sewer (Figure 1). As an 
interim measure, Council implemented 
a regular three-monthly sewer-scouring 
maintenance program, and even 
with this, sewer blockages persisted. 
Innovative use of  specialised industrial 
vortex technology, a type of  de-oiling 
hydrocyclone, ensured adherence to 
Sewer Admission Limits, mitigating the 
risk of  environmental harm and damage 
to sewer infrastructure. The solution 
required close collaboration between the 
service provider Redland City Council, 
the producer, and the supplier Ultraspin 
Technology Pty Ltd.

The factory operates 24 hours per day, 
fi ve to six days per week, with overnight 
cleaning. The effl uent from the factory 
wash-down process was highly emulsifi ed 
with oil droplet sizes as small as 30 
microns. These cannot be separated 
using gravity separation techniques. 

A passive grease arrestor (Figure 2) is 
often used in the food industry to pre-
treat wastewater by gravity separation. 
Multiple baffl es contain the wastewater, 
allowing it to cool with fat rising to the 
surface and clear wastewater fl owing 
underneath to sewer.

With the existing 2,000 L grease 
arrestor, the highly variable effl uent fl ow 
volumes were not well tolerated. The 
wash-down process also resulted in large 
variations in oil concentrations, where 
on some occasions pure oil was being 
discharged into the sewer and at other 
times, oil concentrations were as low as 

Figure 1. Solidifi ed fats at a sewer pipe junction and extending back up other pipes.

Figure 2. Passive grease arrestor for 
gravity separation of fats.

The vortex system separates oil and 
water based on their densities. Oily 
wastewater is pumped into the separator, 
which forms a powerful vortex with 
huge centrifugal forces 1,000 times 
that of  gravity, separating the oil and 
water into two streams. The system can 
separate emulsifi ed oil droplets as small 
as 10 microns and uses no chemicals. 

Industrial vortex technology is used in 
a variety of  industries, from mining to 
oil and gas, as well as food production. 
Due to the complexities of  the oily 
wastewater, Council and the producer 
agreed to a staged trial, allowing the 
supplier to prove the performance 
of  the technology and to make 
iterative adjustments to the design and 
equipment.

To create a baseline, Council Network 
Operations team scoured the sewer 
immediately prior to the start of  the trial 
and suspended its regular maintenance 
program.

Vortex Separator Trials

Pilot Plant One

•  The existing grease arrestor was re-
modelled into two sections, with an 
underfl ow between them.

•  In the fi rst compartment, free-
fl oating oil was captured at the 
surface while emulsifi ed oily water 
fl owed under the baffl e into the 
second compartment.

•  The vortex separator (Figure 3) 
treated emulsifi ed oily water from the 
second compartment and returned a 
concentrated oil stream back into the 
fi rst compartment.

VEGETABLE FAT REMOVAL AT REDLANDS  
Helen Walker and Arman Mehrsa
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•  Treated water was discharged into the 
sewer from the separator, with bi-weekly 
emptying of  the grease arrestor by a 
liquid waste transporter suction truck 
and taken to a disposal facility.

After three months of  operation, 
Council conducted a CCTV inspection 
of  the downstream sewer using a robotic 
camera and confi rmed that it was clear 
of  deposited fats.

Pilot Plant Two
The success of  Stage One gave the 

business and supplier confi dence to 
proceed with the technology. The limited 
grease arrestor capacity had led to 
overloading of  the second compartment 
with free oil. The producer and the 
supplier found a temporary low-cost 
solution with the addition of  two 5 kL 
slimline tanks to increase storage capacity 
(Figure 4), and with the grease arrestor 
used as a pump well.

•  Oily water entering the grease 
arrestor was pumped directly into 
the fi rst storage tank where free oil 
was captured at the surface, with 
emulsifi ed oily water fl owing into the 
second tank.

•   Emulsifi ed oily water was drawn 
from the bottom of  the second tank 
and treated by the vortex separator.

•  Concentrated oil was discharged 
from the separator back into the fi rst 
tank, with treated water discharged 
from the separator into the sewer.

•  The grease arrestor and 5 kL tanks 
were emptied on at least a weekly 
basis by a liquid waste transporter.

Over the next 18 months, Council 
conducted additional camera inspections 
of  the downstream sewer and confi rmed 
that it was free of  signifi cant fat deposits.

Permanent arrangement

Feedback from the business and 
Council allowed the development of  a 
permanent arrangement, incorporating 
a single 5 kL storage and processing 
tank and an industrial vortex oily water 
separator (Figure 5). The integrated 5 
kL tank accommodates the fl uctuating 
effl uent volume and concentration 
without compromising or overloading 
the oily water treatment. The treatment 
unit has a compact footprint occupying 

Figure 4. Stage Two used two 5 kL 
storage tanks prior to the separator.

Figure 5. The Ultraspin Supercubi incorporating a 5 kL tank and industrial vortex 
separator.

Figure 3. The trial vortex separator used in 
Pilot Plant One.

only 4.4 m2.

•  Oily water drains from the factory 
into the grease arrestor and is 
pumped into the system’s 5 kL 
storage and processing tank.

•  In the tank, free oil fl oats to the 
surface and is collected, while 
emulsifi ed oily water sinks to the 
bottom.

•  The emulsifi ed oily water is then 
collected from the bottom and 
treated by the integrated vortex 
separator.

•  When there is low or no effl uent fl ow 
from the factory, the oily water is 
polished and continuously treated by 
the vortex separator, offering higher 
quality treated water. During periods 
where the effl uent fl ow is high, the 
treated water is discharged directly to 
sewer.

The producer reports that the system 
has caused little change to their routine 
operations. Internal staff  clean the solids 
pre-fi lter on a weekly basis. The grease 
arrestor is emptied weekly, and the 5 kL 

storage tank quarterly by a liquid waste 
transporter.

Conclusion

The development and staged 
implementation of  the vortex oily water 
separator technology occurred over a 
three-year period from 2019 to 2022. 
Following six months of  installation and 
commissioning, more than 5 tonnes of  
waste oil was removed.

Council has not experienced 
sewer blockages or fat deposits in 
the downstream manhole and has 
discontinued its three-monthly 
maintenance program. The successful 
collaboration between Redland City 
Council, the producer and the supplier 
has delivered an effective solution to the 
problem.

The Authors

Helen Walker (tradewaste@redland.
qld.gov.au) is the Wastewater Project 
Offi cer with Redland City Council and 
Arman Mehrsa (AriM@ultraspin.com.
au) is the Senior Sales Engineer with 
Ultraspin Technology Pty Ltd.
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P U M P S

Moving toward ‘Net-Zero by 2050’ 
includes manufacturing, operating, and 
maintaining assets in a manner that 
minimises Greenhouse Gas (GHG) 
emissions. The major contributors to the 
GHG emissions of  a pumping asset are the 
production of  the components, including 
parts replaced during the asset’s lifecycle, and 
energy consumed during operation. Energy 
consumption and maintenance are the vast 
majority of  a pumping asset’s Life Cycle 
Cost (LCC), far outweighing the cost of  the 
pump itself, and asset operation ultimately 
determines both expenses.

Energy effi ciency makes good business 
sense, as does reducing the LCC, provided 
the performance is acceptable. The LCC is 
proportional to the GHG emissions in that 
the major contributors to the LCC are also 
signifi cant contributors to GHG emissions.

The vast majority of  the LCC related 
to pumping asset ownership is the energy 
consumed, followed closely by maintenance. 
The actual operational requirements of  a 
pumping asset may differ signifi cantly from 
those anticipated during design, and may 
cause the LCC to be signifi cantly greater 
than anticipated. In addition, conditions 
change and components wear; therefore, 
monitoring performance and reviewing 
operation throughout the life cycle is 
essential to ensure the ongoing performance 
and control the LCC.

Aspects of  pump construction affect 
the rate of  wear and the maintainability of  
the pump. That is, pumps of  a similar type 
and capacity will typically have elements 
of  design that are different, and these 
differences can potentially make one wear 
faster than the other for a given application. 
Likewise, elements of  design may improve 
the ability to perform maintenance, and 
reduce the replacement cost of  the elements 
designed to wear. When the performance 
becomes unacceptable, the options are 

maintenance or replacement. Unfortunately, 
major maintenance on many pumps can 
be prohibitively expensive due to the 
components not being interchangeable. The 
original equipment manufacturer may be the 
only source for many of  the parts required 
with little or no competition. The preferred 
option may be to replace the pump in its 
entirety to justify the expense. While the 
LCC of  a pump that requires replacement 
may be lower, due to the shorter lifespan, 
the discarded material results in signifi cantly 
higher GHG emissions compared to 
maintenance.

Eco-design principles encompass 
more than just the design of  an item, the 
operation, maintenance and even end of  
life is included. Eco-design done effectively 
is not a single consideration; it needs to 
occur throughout the life of  the product. 
Aimed primarily at GHG reduction, but by 
association also LCC, Eco-design principles 
will continue to gain relevance due to the 
economic and environmental benefi ts.

The ability to operate pumping assets in 
a manner that minimises the LCC requires 
ongoing coordination between departments. 
That is:

•  Adequate and effective performance 
monitoring equipment.

•  Management of  the data generated by 
that equipment including

- Alarms

- Operational philosophies

-  Additional capacities for extreme 
events 

-  When and what maintenance is 
required.

•  Skilled personnel monitoring the data 
management systems.

•  The maintenance team having the 
capacity to act when required in terms of  

the availability of  required skill sets and 
parts, plus also the capacity to perform 
preventive maintenance. 

•  Common to each of  these departments 
should be the understanding that their 
actions are having on asset operation and 
therefore LCC.

Pump effi ciency and energy effi ciency 
are not interchangeable terms. Everyone 
involved during the life of  a pumping asset 
needs an understanding of  both and how 
they are inter-related to enable effective 
eco-design and the associated benefi t of  
reducing LCC.

Pump effi ciency

Pump effi ciency is the relative ability 
for the pump to convert shaft power, also 
known as mechanical power, generated by a 
motor into fl uid power:

Fluid power is the product of  fl ow and 
pressure, which are the same metrics used 
on the axes of  a pump characteristic curve, 
also known as a pump performance curve. 
A pump performance curve identifi es the 
pressure a pump will produce across a 
range of  fl ows for a given speed. A single 
graph may show several speeds, a range of  
speeds, or different pump confi gurations like 
different impellor sizes or multiple impellors 
in series.

On a centrifugal pump, which is the type 
most commonly encountered in water or 
wastewater pump stations, for every motor 
speed the pump has a Best Effi ciency Point 
(BEP). The BEP is the point on the pump 
performance curve where the energy losses 
are least. It is the combination of  fl ow 
and pressure that the pump was designed 
to operate at. The pump is capable of  
delivering fl ows other than the BEP, but 
the further that fl ow is from the BEP, the 
more energy is lost to factors other than 
developing fl uid power. As more energy is 
lost, the pump operates at a lower effi ciency.

PUMPING COSTS AND GREENHOUSE GASES
Winner of  the Best Paper by an Operator at the 2023 WIOA Victorian Operations Conference 

Troy Leyden
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The energy losses in a centrifugal pump 
are predominantly vibration and / or 
cavitation. Vibration within a pump is the 
major cause of  wear in the wear rings, 
shaft bearings and seals. Cavitation erodes 
the internal components of  the pump and 
permanently reduces the effi ciency the 
pump can achieve. Additionally, as shown 
in Figure 1, fl ow greater than the BEP, also 
known as ‘operating to the right of  BEP’ 
causes a signifi cantly greater rate of  wear 
than a fl ow rate the same proportion less 
than the BEP. If  the pump is operated too 
far from the BEP, there is even the potential 
for catastrophic failure, such as breaking the 
shaft.

Pump performance curves have limits. 
Where the curve ends is the fl ow rate that 
the manufacturer has nominated as causing 
the greatest ‘acceptable’ rate of  wear. Often, 
the pump performance curve will extend 
to zero fl ow, also known as shut-off  head. 
Depending on the pump design, some 
pumps are able to operate at shut-off  head 
conditions without immediate damage; but 
generally, a fl ow rate above zero will be the 
recommended minimum continuous fl ow 
for the reasons already outlined.

In conjunction with the quality of  
construction, the pump operating point will 
ultimately determine the variable portion 
of  the maintenance, and therefore cost, 
over the lifetime of  the pumping asset. The 
maintenance cost is generally the second 
greatest portion of  the LCC, with energy 
consumption being the greatest.

Energy effi ciency 

Energy effi ciency is the relative ability for 
a volume of  energy to perform a desired 
function. When viewed in a pumping 
context, the metric used is Specifi c Energy.

Specifi c Energy =
         Pressure

                                 Pump Effi ciency

This relationship reveals that reducing the 
pressure or increasing the pump effi ciency 
will decrease the amount of  energy 
required to pump a volume of  fl uid. This 
is important information for the energy 
effi cient operation of  pumping assets. It 
is also important to note that mechanical 
power is not a direct infl uence on energy 
effi ciency. The pump affi nity laws cause a 
pump to use less power at a lower speed, 

but they do not cause the pump to use less 
energy.

The fl uid power produced by a pump 
when operating, is the point on the pump 
performance curve where it intersects the 
system curve. The system curve, the physical 
difference in elevation between the source 
and destination, known as the static lift, 
and the friction in the network, known as 
dynamic loss.

If  the proportion of  dynamic loss is small 
in comparison to the static lift, reducing 
the pump speed will affect the effi ciency 
more than the pressure. This can cause the 
specifi c energy to increase, despite the power 
reducing. Therefore, the saving potential of  

incorporating a Variable Speed Drive (VSD) 
is variable and site specifi c.

An example of  a system with a small 
dynamic loss component follows in Figures 
2 and 3. Both fi gures contain pump and 
system curves, which are the same for both. 
Additionally, Figure 2 shows pump power 
and pump effi ciency. These fi gures are an 
illustration of  the difference between fl ow 
control using a throttling valve and a VSD.

For either method of  fl ow control, as the 
fl ow rate is reduced from what would be the 
unrestricted, full speed, intersection of  the 
pump and system curves, both the effi ciency 
and pump power decrease. 

Figure 1. Effi ciency and reliability are related (Barringer Curve).

Figure 2. Pump power and effi ciency – Low dynamic loss system.

P U M P S
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For the throttling valve fl ow control 
technique, the effi ciency is less than the 
VSD equivalent for every fl ow except the 
unrestricted, full speed fl ow. Likewise, 
as would be expected given the worse 
effi ciency, the pump power is greater when 
using the throttling valve fl ow control 
compared to the VSD.

Using the information provided in Figure 
2 it might seem safe to presume that fl ow 
control using a throttling valve has a similar 
energy effi ciency to using a VSD. Figure 3 
includes the specifi c energy and illustrates 
why that presumption would be incorrect.

Reducing the fl ow using a throttling valve 
may improve pump effi ciency, but always 
increases specifi c energy regardless of  the 
proportion of  dynamic loss in the system. 
Furthermore, as previously discussed above, 
the fact that fl ow control using a throttling 
valve has lower effi ciency than VSD fl ow 
control, the pump will wear quicker leading 
to increased maintenance costs.

However, reducing the fl ow rate using 
a VSD does not necessarily reduce the 
specifi c energy. For the example shown in 
Figure 3, there is only a minor reduction in 
specifi c energy as the fl ow is reduced, and 
if  the fl ow is reduced further, more energy 
is used than if  the pump were operated at 
full-speed. Therefore, there is the potential 
to cause greater wear and increase energy 
consumption by reducing fl ow using a VSD 
or throttling valve.

The energy consumption and 
maintenance costs are the predominant 
portions of  the LCC, and the quality of  
construction plus the ability to maintain, 
or eco-design practices of  the pump 
manufacturer will affect both expenses.

Eco-design

Eco-design is not new; Henry Ford 
practiced good eco-design, which is in 
part responsible for his ultimate success. 
Likewise, IKEA has incorporated eco-
design into their business model since 
their inception some 50 years ago. The 
European Union have recently identifi ed 
that sustainability is not achievable 
through energy effi ciency alone, and are in 
consultation to determine the most effective 
way to regulate good eco-design. 

The three eco-design goals and how they 
impact LCC are as follows.

1.  Design and Manufacture Out of Waste 
and Pollution:

•  Products are environmentally conscious 
designed:

-  Durable / robust construction and 
components

-  Constructed of  materials that are 
readily available

- Avoid the use of  hazardous materials

• Use less energy:

-  Effi cient pumping system (VSD, 
Motor, Pump, and fl ow control)

-  Maintain, repair, reuse, update, and 
upgrade

2.  Keep Materials, Products, and Systems 
in Use:
•  Operate and maintain assets to maximise 

life at optimum effi ciency
•  Limit operation outside recommended 

range
•  Identify when reactive or planned 

maintenance required

3. Regenerate Natural Systems:
• Remanufacturing

• Material recovery (i.e. Recycling)

As can be seen, not all eco-design goals 
are controllable by the manufacturer. 
Operators play a vital role in the second 
goal, as do the maintenance team. SCADA 
systems allow operators to remotely identify 
when maintenance is required in almost 
real-time.

 Recently, SCADA systems are being 
referred to as Digitalisation and/or IoT 
(Industrial Internet of  Things) and a 
range of  systems are available that are pre-
confi gured using machine learning, also 
known as artifi cial intelligence or AI to 
provide greater insight into performance and 
predictive maintenance. 

SCADA systems need to be suffi ciently 
fl exible to allow unusual operation during 
an emergency, but intelligent enough to 
identify wear, failure modes, and operation 
that is ineffi cient or detrimental to the 
longevity of  the asset. SCADA systems 
are developed and implemented as assets 
are constructed or refurbished so that the 
operator is not required to be an expert 
in every asset they control. Through the 
SCADA system, operators can be confi dent 
that they have the resources available to help 
make decisions that minimise both LCC and 
GHG emissions.

The LCC of  a pumping asset is 
beyond the control of  any one person or 
department. Therefore, all departments that 
play a role in the life of  a pumping asset 
need to be aware of  the consequences of  
their actions, which can result in unnecessary 
expense and emissions. Working as a team 
with a common goal will pump down 
emissions and reduce the LCC.

The Author

Troy Leyden, (Troy.Leyden@rrc.
qld.gov.au) is Operations Engineer with 
Fitzroy River Water which is a business 
unit of  Rockhampton Regional Council in 
Queensland.

Figure 3. Pump specifi c energy – Low dynamic loss system.



WATERWORKS MAY 2022  15   
Control 

Components



16   WATERWORKS MAY 2023

E N V I R O N M E N T A L  I M P R O V E M E N T

SA Water is a major landholder 
managing over 75,000 hectares of  
reservoir reserves and operational 
sites across the state. Over the past 20 
years we have implemented numerous 
successful ecological restoration 
projects across 1,100 hectares of  our 
reserves, aimed at delivering a range 
of  benefi ts including erosion control, 
water quality protection, long-term weed 
control, carbon offsets and biodiversity 
conservation. 

The success of  these projects lies in 
adopting a project management approach 
that begins with site analysis, goal 
setting and the development of  carefully 
considered site-specifi c solutions. 
Where possible, novel design ideas are 
incorporated from leading scientifi c 
research and innovative techniques 
developed by restoration practitioners 
around Australia. It is perhaps no 
accident that this approach has been 
successfully used for ecological projects 
by a water utility as, after all, engineering 
is all about problem solving. 

Designing an ecological restoration 
project can be a daunting task, 
particularly for paddock sites that begin 
as a blank slate with little more than 
introduced annual pasture grasses and 
forbs for coverage (Figure 1).

Shifting from Annuals to Perennials

Paddock sites often comprise little 
other than a handful of  annual 
introduced grasses and 
broadleaf  plants species. 
Annual plants emerge in 
autumn, grow tall in spring, 
and shed their seeds before 
succumbing to the heat of  
summer. Annual pastures 
present several problems 
from a land management 
perspective, including 
erosion and fi re risk. 

The shallow roots of  annuals are 
associated with poor soil function 
and a lack of  water infi ltration in the 
winter months, meaning paddocks 
generate excessive run-off  velocity in 
watercourses. Summer desiccation of  
annuals makes them highly fl ammable 
and leaves paddocks exposed to storm 
events that transport sediment-bound 
nutrients to streams and reservoirs - 
contributing to algal loads and taste/
odour challenges for drinking water. 
So, a typical challenge in our ecological 
restoration projects is to convert 
dysfunctional annual cover to a more 
species-rich, deep-rooted perennial cover 
which is found in systems such as native 
grassy woodlands. 

The Millbrook Case Study 

The Millbrook Reservoir Grassy 
Woodland Restoration Project located 
in the Adelaide Hills, is a 21-hectare site 
previously managed as a pine forest until 
it was cleared and harvested in 2012. It 
was handed back to SA Water in 2015. 

A major upgrade to the nearby 
Kangaroo Creek Dam resulted in 
removal of  native vegetation as part 
of  the construction works, requiring 
SA Water to achieve a Signifi cant 
Environment Benefi t under the Native 
Vegetation Act. While it was possible 
to offset this impact via payment to 
the Native Vegetation Council, SA 

Water took the responsible approach 
of  restoring its own land at Millbrook 
Reservoir to deliver on local conservation 
priorities (Figure 2). 

Five years into the project, recent 
surveys indicate the restoration has 
almost doubled the projected biodiversity 
benefi t and resulted in the successful 
re-introduction of  10 plant species of  
conservation signifi cance along with 
recent sightings of  threatened woodland 
birds such as Whistling Kite and Dusky 
Woodswallow. 

Species mixes were designed to match 
soil types and topography to ensure long-
term survival and to generate structural 
diversity for fauna. Tree limbs salvaged 
from construction activities have been 
used extensively throughout the site to 
create instant habitat structure which 
has been a magnet for native reptiles and 
birds. 

Figure 1. Millbrook Reservoir project site 
prior to restoration work, October 2016.

Figure 2. Millbrook Grassy Woodland Project, 2018 (Left) versus 2023 (Right). 

LAND MANAGEMENT FOR SA 
WATER OPERATIONAL SITES 

Shaun Kennedy
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Novel design approaches include a 
combination of  ‘bottom-up’ revegetation 
techniques using mass-seeding of  
diverse native grasses and wildfl owers in 
combination with more traditional ‘top-
down’ tree and shrub establishment in a 
carefully arranged mosaic across the site 
(Figure 3). 

The success of  our restoration efforts 
has exceeded expectation, with multiple 
plant species germinating throughout the 
site by natural dispersal processes. The 
Millbrook project is showcasing how 
on-ground works can deliver signifi cant 
biodiversity gains and demonstrates SA 
Water’s strong commitment to proactive 
environmental leadership. 

Application of Ecological Thinking to 
Operational Sites 

In recent years, the expertise developed 
in restoration projects like Millbrook 
has been applied to solving various 
land management problems associated 

with many of  our operational assets. 
The interest in ecological solutions 
refl ects the expanding role of  modern 
water industry operators beyond the 
provision of  essential services, to include 
local environmental matters, concern 
for sensitive downstream receiving 
environments and the need to manage 
the visual impact of  infrastructure for 
the local community. Examples include 
direct seeding diverse native saltbush and 
grass mixes to control dust and weeds 
in solar farms and the hydroseeding of  
deep-rooted perennial native grasses to 
control erosion in stormwater swales 
(Figure 5).

Figure 3. ‘Bottom-up’ establishment 
of diverse ground fl ora is actively 
dispersing into more traditional ‘top-
down’ plantings indicating a return of 
ecological function. 

Figure 4. Species rich understorey has attracted abundant native bees, spiders and other insects leading to a rapid return of 
ecological function. 

Figure 5: Seeding perennial natives to control dust, weeds and erosion at various SA 
Water infrastructure sites. 

Species-rich understorey establishment 
has brought abundant insect life 
back to the site and a rapid return of  
ecological function (Figure 4). Research 
by Adelaide University showed that 
the abundance of  native bees in dense 
planting patches at the Millbrook 
exceeded those found in remnant 
bushland across the road from the site.
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Over Reliance on Herbicides 

Another major driver for this approach 
is that the establishment of  diverse 
and comprehensive perennial cover 
can exclude problematic annual weeds 
and greatly reduce the reliance on 
herbicides. In 2021, Flinders University 
used experimental plots within the 
Millbrook site that demonstrated 
glyphosate promoted subsequent weed 
germination from the soil seedbank 
after the standing weeds had died back. 
Research in the grasslands of  Colorado 
showed how repeated use of  glyphosate 
formulations resulted in a subtle but 
signifi cant cascade of  declining soil 
processes. Repeated use decimated 
the soil fungal community leading to 

bacteria-dominated soils that favour 
the germination of  early successional 
annuals. As such, reliance on repeat 
herbicides for control of  tall annual 
weeds, in the absence of  restoring 
perennial cover, is reinforcing a negative 
feedback loop. 

Native Amenity Plantings 

An ecological approach to design has 
also proved successful for numerous 
amenity projects at SA Water sites 
including treatment plants and regional 
depots (Figure 6). ‘Garden-worthy’ 
native species are selected from local 
ecosystems to create attractive landscapes 
that are tailor-made to local soils, climatic 
conditions and operational needs. These 

sites are maintained with drip-irrigation, 
hand-weeding and regular pruning to 
demonstrate and promote climate-
adapted gardening as a form of  indirect 
water demand management. 

Amenity plantings have also begun 
to facilitate engagement opportunities 
with local community and notably, 
have been deemed suitably attractive 
sites for hosting regional ceremonial 
events during Reconciliation Week. This 
suggests that ecological design within 
the built environment can communicate 
to the community an appreciation for 
natural values and a shared connection 
to place. 

Figure 6. Climate-adapted native landscaping at Swanport SPS, Kadina Depot and Woodside Depot.

E N V I R O N M E N T A L  I M P R O V E M E N T

Urban biodiversity

In an echo of  the broad-acre work, 
an exciting development in our native 
amenity plantings has been the rapid 
return of  insect life. A curious array of  
native bees and insects of  all types have 
turned up in amenity plantings within a 
year or two of  establishment, particularly 
those sites planted with a species-rich 
understorey. The implication is that even 
small-scale restoration can contribute 
to a return of  ecological function in 
urban or semi-industrial settings and 
that further duplication of  this approach 
might lead to broader community-wide 
benefi ts. 

The Author
Shaun Kennedy (shaun.kennedy@

sawater.com.au) is the Vegetation 
Services Specialist at SA Water.



WATERWORKS MAY 2023  19   

Is your pipe 
spacer compliant?

Call us for details on ordering
P (08) 9725 4678

sales@kwikzip.com www.kwikzip.com

The only casing spacers successfully appraised by WSAA

HDX and HDXT

KWIK-ZIP’S HDX & HDXT 
CASING SPACERS COMPLY 
WITH WSAA PRODUCT SPEC 
#324 - CASING SPACERS;

REFER WSAA PRODUCT 
APPRAISAL REPORT #1523



20   WATERWORKS MAY 2023

S A F E  D R I N K I N G  W A T E R  D U R I N G  A  F L O O D

SAFE WATER SUPPLY DURING A FLOOD
Winner of  the Hepburn Prize for Best Paper Overall at the 2023 Victorian WIOA conference

Elise O’Keeffe

In October 2022, fl ooding occurred along 
the Goulburn River and tributaries, causing 
major fl ooding in the towns of  Seymour, 
Nagambie, Murchison, Shepparton and 
Mooroopna (Figures 1 and 2). 

Goulburn Valley Water (GVW) was fi rst 
notifi ed of  the potential for a fl ood in 2020 
and the operations teams were instructed 
to review response plans, check emergency 
response assets and have sandbags and sand 
stocked at the depots (Figure 3).

The 2020 fl oods never eventuated, 
but staff  remained on high alert as the 
La Nina weather pattern continued into 
2021 and 2022. In early October 2022, the 
warning was escalated to a Major Flood 
Warning for the Goulburn River system, 
as well as for several other waterways in 
the region and state of  Victoria. On the 
14th October 2022, GVW convened an 
Incident Management Team to manage 
the fl ood response. A representative was 
also sent to join the Regional Incident 
Control Centre. The fi rst action item from 
the Incident Management Team was to 
“Prepare for fl ood peak and protect critical 
assets” with the Murchison and Shepparton 
Water Treatment Plants (WTPs) specifi cally 
listed. These WTPs were at an elevated risk 
due to their proximity to the Goulburn 
River (Figures 4 and 5). The Shepparton 
WTP and treated water storages were also 
given a high priority due to the number of  
towns and properties serviced (6 towns and 
approximately 22,000 properties).

The Seymour and Nagambie WTPs 
were located away from the river on higher 
ground and were not under imminent 
threat, however the raw water offtakes and 
areas of  the distribution system were within 
the fl ood impact zone.

Importance of a Reliable Supply of Safe 
Drinking Water During Flood Events

The provision of  safe drinking water 
during a fl ood event is vitally important 
due to the increased risk of  exposure to 
waterborne diseases associated with sewer 
overfl ows. 

Figure 1. Map of the Goulburn Valley.

Figure 2. The fl ooded streets of 
Shepparton.

Figure 3. Preparing sand bags.

Figure 4. The Murchison WTP situated next to the Goulburn River.
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Identifying and Managing the Risk to 
Water Quality During a Flood

The identifi ed risks to water quality were 
around fl oodwater ingress into Treated 
Water Storages or water mains. Raw water 
quality was poor and challenging to treat 
during the fl oods, however, this was not 
exclusive to the actual fl ood event and 
had been occurring throughout periods 
of  high rainfall prior to the fl ood event. 
The Seymour WTP has a 9 ML raw water 
storage where the raw water quality did 
not change signifi cantly throughout the 
event and following the inundation of  
the offtake pumps at Nagambie. The 
treatment plant was able to be operated 
throughout the event. The Murchison and 
Shepparton WTPs treat water straight out 
of  the river and operated throughout the 

fl ood. Turbidity in this area was recorded 
as high of  500 NTU in Murchison and 
100 NTU in Shepparton, and the true 
colour peaked at 215 Hazen and 316 Hazen 
respectively. The Murchison WTP has a 
streaming current meter which assisted 
in a quick response to raw water quality 
changes along with constant operator 
supervision. The Shepparton WTP was 
under 24hr supervision through the peak, 
however, operator feedback is that raw 
water quality through the actual event did 
not fl uctuate much and was easy to manage. 
It is worth noting that the Goulburn River 
is an unprotected catchment and is prone 
to rapid water quality changes following 
rain events, so the operators are well 
experienced in responding to signifi cant 
raw water quality changes.

In smaller towns, an alternative supply of  
drinking water can be an option in a fl ood 
situation where the drinking water service 
cannot be maintained. However, due to the 
large size of  the serviced population of  the 
towns under threat, this was not an option 
for GVW and continued operation of  the 
WTPs was required. 

The Shepparton WTP and associated 
water distribution network supplies several 
high priority customers including hospitals, 
aged care and large food processing 
businesses. Shortly after the fl ood warnings 
were released, GVW was contacted by a 
large commercial dry-cleaning business in 
Mooroopna asking about security of  water 
supply during the fl oods. The dry-cleaning 
business provided a service to many 
hospitals within the state, including large 
hospitals in Melbourne. This business was 
added to our list of  high priority customers 
due to their criticality of  supply to the 
health services and assured that if  supply 
was interrupted, GVW would do everything 
that we could to get an alternative water 
supply to them.

Identifying and Managing the Risk to 
Assets During a Flood

Damage to water treatment and supply 
assets were big concerns from the start 
and sandbagging occurred early at the 
Murchison and Shepparton WTPs to 
protect pumps and electrical assets 
(Figure 6). 

The Nagambie raw water offtake pumps 
became fully inundated with fl ood water 
and failed. Although water usage within 
the town was at a low, the repair time on 
the offtake pumps was unknown, so GVW 
commenced water carting that continued 
for several days to supplement the treated 
water storages.

GVW also have several water mains that 
run under bridged river crossings, and at 
least one standpipe next to the riverbank 
that was fully submerged in fl ood water. 
Because of  the proximity to fast fl owing 
water, damage to these assets by debris 
being carried in the water was a concern. 
Unlike at the treatment plants, there were 
no safe preventive measures that could 
be taken to protect these assets, so they 
were simply monitored where possible and 
contingencies were considered in the event 
of  damage occurring. 

Figure 5. The Shepparton WTP situated next to the Goulburn River. The photo was 
taken during the fl ood.

Figure 6. Electrical assets sandbagged at the Shepparton WTP.
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Protection of  the Shepparton WTP and 
underground Treated Water Storages was 
a high priority. The storages have a small 
above ground clearance and there was 
uncertainty around whether the fl ood peak 
would be above the level of  these storages, 
but it was known that it would come 
very close. Due to the level of  risk, these 
storages were sandbagged early.

Figures 7 and 8 show the before and 
after condition of  the storages, no technical 
language required here – it came really, 
really, close!

Additional risks were considered that 
were associated with the water distribution 
network. It was generally accepted that as 
long as the network operated as designed 
and without interruption, maintaining 
positive pressure within the mains, then 
there would be no increased risk to water 
quality. However, inundation by fl oodwater 
would pose an elevated risk to water quality 
should a mains break occur. Given this, 
GVW had to consider how a mains break 
in a fl ood event would be risk assessed 
and managed for repair, understanding 
that repair may not be possible until fl ood 
waters receded. 

Managing Public Perceptions

Photographs similar to those shown in 
Figures 7 and 8 were shared on GVW social 
media so that the community would have 
confi dence in their town water supply. 

Misinformation was a common 
occurrence, but the communications team 
quickly corrected rumours on social media 
that the town water supply was about to be 
cut off. Social media became a valuable tool 
for helping to provide and manage critical 
information about GVW’s services during 
an emergency as it became the most used 
channel for sharing grass roots information 
within the community. 

Access to Water Supply Assets

GVW has a safety fi rst policy and this 
was maintained during the fl oods. Staff  
were advised that they were not to risk 
driving through fl oodwaters. Trucks were 
used to access some sites, and remote 
monitoring via SCADA allowed some 
visibility of  operation when access was 
cut off. Fortunately, no WTPs became 
inaccessible, but some areas of  the 
distribution network did. Bridge crossings 
for the Goulburn River were closed in 
Murchison, Shepparton, Mooroopna and 

Figure 7 and 8. The treated water storages before (left), and during the fl ood peak 
(right).

surrounding areas, rendering the centrally 
based operations teams geographically split. 
This scenario was identifi ed in planning for 
the fl oods and mobile operational assets 
had been distributed across each side of  the 
river in preparation for it.

Availability of Staff

Availability of  staff  had to be considered 
as it was understood that some employees 
would need to take time off  to protect their 
own properties and that access was going 
to be cut off  to some areas due to fl ooded 
roads. With the information that access 
across the river was to be cut off, key WTP 
staff  were put up in accommodation in 
Shepparton to ensure continuity of  24/7 
attendance at the Shepparton WTP during 
the fl ood.

Fatigue management was a big focus 
throughout the fl oods to protect the 
health and safety of  employees. Rest days 
were staggered amongst the operations 
staff  to ensure a continuation of  available 
operators. GVW’s fatigue management 
process for hours worked per day was 
followed throughout and the workload was 
spread as much as possible, however, the 
more experienced operations staff  were 
inevitably the most sought after and had to 
be protected from burn out.

Interruptions to Other Essential Service 
and Supply of Fuel

The Mooroopna power substation was 

signifi cantly impacted by the fl ood and had 
to be deenergised for safety reasons, leaving 
the towns of  Mooroopna, Murchison and 
parts of  Shepparton without power. The 
town of  Tatura was also affected by the 
power outage, meaning that GVW then had 
a town indirectly affected by the fl ooding to 
add to the response efforts. GVW managed 
through the power outages via the use of  
permanent and trailer mounted generators 
and pumps strategically placed at key assets. 

The supply of  fuel and chemicals also 
became a concern as the fl ooding cut off  
access to towns. The Incident Management 
Team moved quickly to fi ll a diesel pod 
and place it at the Shepparton depot as the 
availability of  diesel in the town became 
limited.

Murchison Case Study: Risk Assessing a 
Potential Leak

Following the fl ood peak at Murchison, 
the turbidity of  the raw water was at 
around 400 NTU. Treating the water 
was challenging with constant operator 
supervision required. To avoid a failure 
in the treatment process, the WTP was 
taken offl ine overnight as the treated water 
storages had enough to supply the town for 
this time. However, the next day the WTP 
operator raised a concern that the WTP was 
struggling to catch up with the overnight 
water usage, and outfl ow rates indicated a 
leak in the network contributing to this. 

S A F E  D R I N K I N G  W A T E R  D U R I N G  A  F L O O D
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The networks operations staff  were sent 
to look for a leak and drove along the water 
mains on the southern side of  the river. No 
leaks were found. The bridge crossing the 
river to the northern side of  the town was 
closed due to fl oodwater damage, and the 
town couldn’t be accessed from the north 
due to the road closures. Furthermore, 
most of  that side of  the town had been 
inundated with fl oodwater. Through a 
process of  elimination, the operations staff  
suspected that the leak was on the northern 
side of  the river but couldn’t access this 
area to confi rm this. Initially, the course 
of  action deemed appropriate was to shut 
the isolation valve before the bridge on the 
southern side (Figure 9), and then confi rm 
the location of  the leak via the fl owmeter 
readings.

However, this would mean isolating the 
northern side of  the town and once that 
occurred, it had to be assumed that loss 
of  positive pressure would occur for that 
part of  the network, and with much of  
the area inundated with fl oodwater, it also 
had to be assumed that contamination 
of  the main was likely to occur. Given 
the signifi cant impact of  this scenario to 
supply and quality of  water to the northern 
part of  Murchison, the decision was made 
not to close the valve thereby maintaining 
positive pressure unless the WTP could 
not keep up with outfl ow, in which case the 
valve would have to be closed in an effort 
to secure supply to the southern side of  
Murchison. The WTP was able to keep up 
with demand and when the fl ood water 
subsided, operational crews were sent out 
to inspect the mains to the north of  the 
river. No mains leaks were found, however, 
the WTP fl owmeter indicated that the loss 
of  water was no longer occurring. Our 
operations crews were left speculating that 
it was likely that an internal property tap or 
water point had been damaged during the 
fl ood, possibly being hit by a vehicle during 
the evacuation of  the caravan park through 
fl oodwater.

Outcomes

Despite the challenges that the fl ood 
presented to GVW, the following was 
achieved.

• No loss of  water supply
•  No contamination of  the water supply 

and no boil water or do not drink/use 
advisories.

•  Staff  safety and fatigue was well 
managed. No injuries reported during 

Figure 9. GIS image of Murchison’s water distribution network showing the position of 
the isolating valve.

the event.
•  Community support and appreciation 

for GVW’s performance during and 
after the fl oods.

The fl oods have had a signifi cant impact 
and recovery is still ongoing. 

Lessons Learned

Floods present signifi cant risks to water 
supply reliability and quality. Water Utilities 
need to be prepared to ensure a successful 
outcome.

Have the conversation early, well before 
any fl ood. Be sure you have considered the 
following.

• What risks does the fl ood pose? 
• What assets need to be protected?
• What is the appropriate response?

• Critical customers and where are they?
•  How will you look after your staff  

through the event?
•  Where are your emergency response 

assets located?
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Safe, Secure & Smart 
On-site Storage

The ultimate all-weather storage solution for chemicals and 
dangerous liquids for your site. Store dangerous goods or 
chemicals with con�dence in these robust, durable tanks.

• Reduce space by 66%
• Reduce installation costs by 70%
• Compatible for storage of over 

1,965 chemicals
• Portability – tanks can be 

relocated from site to site

• Durability – weather resistant
• Save time – testing and �t out 

completed before delivery to site
• Up to 30,000ltr storage capacity
• Certi�ed to AS/NZS4766
• Complies to Australian Standards

• Portability – tanks can be 
relocated from site to site

• Certi�ed to AS/NZS4766
• Complies to Australian Standards

1300 062 064 | polymaster.com.au

 25 YEAR DESIGN LIFE

Available from
1500ltrs to 30,000ltrs
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Globally, 771 million people live without 
access to clean water, 1.7 billion without a 
toilet of  their own and almost 2.3 million 
without soap and water for handwashing at 
home.

WaterAid is working to bring clean 
water, decent toilets and good hygiene to 
change people’s lives, not just in the short 
term, but for life. 

The key to WaterAid’s sustainable and 
long-lasting development work is its system 
strengthening approach, which involves 
addressing the underlying issues that affect 
the provision and sustainability of  water, 
sanitation and hygiene (WASH) services at a 
systemic level. 

WaterAid works to fi ve strategic pillars to 
ensure system strengthening is at the core 
of  all that we do. 

1. Advocacy and policy infl uencing: 
WaterAid works with governments, civil 
society organisations and other stakeholders 
to advocate for the prioritisation of  WASH 
in national policies and plans. By infl uencing 
policies and budgets, WaterAid aims to 
strengthen the overall WASH sector and 
ensure that adequate resources are allocated 
to WASH service delivery.

2. Capacity development: WaterAid 
focuses on building the capacity of  local 
institutions, including government agencies, 
water utilities and community-based 
organisations, to effectively plan, manage 
and deliver WASH services. This involves 
providing technical assistance, training 
and support to improve the skills and 
knowledge of  these institutions.

3. Strengthening governance and 
accountability: WaterAid promotes 
good governance and accountability 
in the WASH sector by supporting 
the development of  transparent and 
participatory systems. This includes 
encouraging the involvement of  
communities, especially marginalised 
groups, in decision-making processes and 
promoting the effective monitoring and 
evaluation of  WASH services.

4. Strengthening fi nancing 
mechanisms: WaterAid works to enhance 
the fi nancial sustainability of  WASH 
services by supporting the development 
and implementation of  effective fi nancing 
mechanisms. This may involve advocating 
for increased public funding, exploring 
innovative fi nancing models and promoting 
cost recovery mechanisms that ensure the 
long-term operation and maintenance of  
WASH infrastructure.

5. Knowledge sharing and learning: 
WaterAid actively participates in knowledge 
sharing and learning networks to promote 
the exchange of  best practices, experiences 
and lessons learned in WASH system 
strengthening. By sharing knowledge and 
evidence, WaterAid aims to contribute to 
the continuous improvement of  approaches 
and strategies in the WASH sector.

Putting these aims into practice, 
WaterAid’s recent work with the Papua 
New Guinea (PNG) government highlights 
its approach to strengthening government 
systems, so that lasting water and sanitation 
services, and hygiene behaviours will be 
owned and sustained by government long 
after WaterAid’s projects have ended.

WaterAid has been working in PNG 
since 2004. With a population of  8.9 
million, 4.8 million people don’t have clean 
water, fewer than 2 in 10 people have a 
decent toilet and over 200 children under 
fi ve die each year from diarrhoea.

Quality, timely and accessible data is 
critical to the WASH sector to enable 
evidence-based planning, budgeting, policy 
making and decision making. Strong data 
drives inclusive, sustainable and resilient 
WASH services. In PNG, the lack of  
reliable and timely data on WASH services 
hinders the planning and coordination of  
WASH service delivery across the country. 

With WaterAid’s support, the PNG 
Government’s Department of  National 
Planning and Monitoring WASH Program 
Management Unit (PMU) established 
PNG’s fi rst WASH Management 
Information System (MIS) in 2018. 

The MIS uses a mobile phone-based 
application called mWater for the collection, 
management and use of  WASH data

Public Health Authority staff using the 
mwater survey tool to collect WASH data 
in Wewak, PNG.

The government and other organisations 
working in WASH such as NGOs collect 
data using standardised survey forms 
with all data then fl owing into the MIS 
for use by decision makers. In 2022, 
WaterAid drew on lessons and experience 
in Wewak District, East Sepik Province 
to provide support to the WASH PMU, 
South Fly District to put the MIS into 
practice by supporting South Fly District 
Development Authority (local government) 
to develop South Fly District’s fi rst fi ve-year 
investment plan. Together with the WASH 
PMU, WaterAid trained 35 government 
offi cers in South Fly district on the MIS and 
data collection processes. 

Over a ten-week process, government 
offi cers collected data from remote rural 
communities, schools and health care 
facilities. Through this process the data 
collection team successfully gathered 
WASH data from all 157 rural communities, 
115 schools and 26 health care facilities 
across all fi ve local level government areas. 

BUILDING SERVICES THAT LAST: A SYSTEM 
STRENGTHENING APPROACH TO DELIVERING 

WATER, SANITATION AND HYGIENE
Tegan Dunne 
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Promoting best practice in water management 
by building the knowledge, skills and 

networks of industry operators. 

ACUARIO
WIOA Registration 

Administration Platform

Become a Registered Operator 
• Water Treatment
• Wastewater Treatment
• Recycled Water Treatment

The WIOA Water Industry Operator Registration Scheme 
is an independent confirmation of the training, skills and 
competence of operators employed by a water business.
Registered operators raise the level of professionalism in the water industry and 
demonstrate a commitment to excellence by participating in a process to assess and 
update operators knowledge.

Businesses can be comfortable in the knowledge employees have the right skills and 
qualifications for the job and are committed to excellence in their role.

W wioa.org.au /registration    E info@wioa.org.au    P 03 5821 6744

SUPPORTED BY

Jemima, 12, student in Grade 6, and 
school friend draw water from a tank to 
their wash hands at Ginigolo-Gunugau 
Primary School, Rigo District, Papua New 
Guinea.

The South Fly District WASH committee 
and its decision makers have used this 
data to prioritise communities, schools 
and health care facilities in most need of  
investment in critical infrastructure such as 
climate resilient water supply and support. 

The fi ve-year plan development process 
has provided South Fly District with the 
valuable opportunity to evaluate who 
has critical roles and responsibilities for 
planning, fi nancing and delivering WASH 
services. Using their data-driven plan helps 
them to adopt new approaches, leverage 
additional fi nance and improve WASH 
service for the people of  South Fly District. 

The collaboration in South Fly is an 
example of  WaterAid’s recognition that 
addressing the systemic challenges in the 
WASH sector is crucial for achieving 
long-term sustainable impact. By focusing 
on system strengthening, WaterAid aims 
to create an enabling environment where 
communities have access to safe water, 
sanitation and hygiene services that are 
reliable, equitable, and sustainable.

WaterAid was established over 40 years 
ago and is based in the UK. WaterAid 
Australia is celebrating its 20th anniversary 
in 2024. WaterAid Australia raised almost 
$16m in the 2021-2022 Financial Year, with 
around 80 cents in every dollar raised going 
into program work. Globally, WaterAid has 
provided 27 million people with clean water, 
27 million with access to a decent toilet and 
20 million people with good hygiene, and 
counting...

WIOA has donated more than $50,000 
to WaterAid, raised from a variety of  
fundraising activities. WaterAid is grateful 
for WIOA’s support over the years which is 
helping close the gap on water, sanitation & 
good hygiene. 
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Measuring COD, Phosphorous & Ammonia at an 
Australian WWTP - Mixed domestic and industrial use catchment

Easy Influent Monitoring

ROYCE WATER TECHNOLOGIES PTY LTD ABN 21 110 057 399

www.roycewater.com.au

Introduction to UV/Vis Custom Calibrations 

SQI = Spectral Quality Index - compares current data confidence with original calibration data. 
Lower SQI = Good Data

  Higher SQI = Bad Data (Requires Cleaning)

Summary
Parameters measured with a single sensor: COD, Phosphorous, Ammonia and up to 200 further Custom Parameters
Work required by site: 25 Grab samples & Lab testing
Maintenance requirements: Sensor has built-in air jet cleaning

QLD / NT & NZ
PHONE

0437 742 859

NSW 
PHONE

0429 623 308

VIC / TAS & ACT
PHONE

0408 079 073

WA & SA
PHONE

0437 742 859

using Go-Sys UV/Vis Spectrometer
Custom Calibrations
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