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Innovation

effectiveness

As Sydney Water is constantly evolving

and enhancing its innovative capability, we
needed a more advanced measurement of
our effectiveness to take it to the next level.
As a result, we completed an international
best practice review to revise our Innovation
Effectiveness Index.

The revised index includes not only internal
and external perception measures, but the
collaboration, impact and pace of innovations
adopted across the organisation to enable
innovation agility. We'll be reporting using the
revised index from 2022 and are aiming for
continuous improvement.

6.2

2021 Innovation
Effectiveness Index
(out of 10)



https://www.sydneywater.com.au/content/dam/sydneywater/documents/innovation-research-and-%20deployment-plan.pdf
https://www.sydneywater.com.au/content/dam/sydneywater/documents/innovation-research-and-%20deployment-plan.pdf

Courtesy of iPipes lab at UTS Robotics Institute,
photo by Toby Burrows




Sydney Water
Innovation Festival

Held between 18-20 October, the inaugural
Sydney Water Innovation Festival connected
customers, community, academia, government,
industry partners and key stakeholders in an
interactive online environment.

A twin event with England’s Northumbrian
Water Group — who have been running

their successful Festival since 2017 — the
Innovation Festival was truly global, attracting
visitors from 24 different countries!

The Innovation Festival was a chance for the
water industry to step outside of their comfort
zone, approach key challenges and generate
new ideas in a creative and innovative way.

Festival highlights included;

» Keynote speeches from Craig Reucassel,
Dr Karl Kruszelnicki, Corey Tutt and
Catherine Caruana-McManus

» Panel sessions on regulation, driving
innovation and Indigenous engagement

* ‘The Splashes’ debate — who is better at
innovation: Australia or the UK? Featuring
Shane Jacobson

» Technology ‘shark tank’ pitches with prizes

* Fun entertainment breaks

Five design sprints and a data hack were held
during the festival, producing novel concepts
and ideas. We're excited to explore how these
can be progressed over the coming year.
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Innovation culture

Science Week

“So interesting and
surprised by how much
information we can get

out from wastewater
samples by using
science. Cool!”
Thang




Sydney Water’s premier ideas festival, Wave, fosters innovation, creativity and collaboration across

the business.

In 2020 and 2021, we trialled a new digital ideas platform, Hype, for open innovation and
collaboration within Sydney Water, and with our various stakeholders. All of our people are
welcome to submit their innovative ideas at any time. Hype is interactive and allows people to like,

comment and vote on their favourite ideas.

We’re committed to taking these ideas and bringing them to life. Let's check in with some of our

previous winning Wave ideas.

A Mobile environmental overflow treatment
unit that reduces the amount of potable
water needed to restore waterways impacted
by sewage was the winning idea from Wave
2019 ‘Responding to drought’, presented

by Greig Priestley, Steve Stojkovski, Greg
DuPlessis, Terry Mahony, Leo Varela, Stuart
Gardner from the Network Innovations team.

In 2020, we brought a UNSW undergraduate
student into the team to turn this idea into a
detailed concept. We received in-principle
support from NSW Health and the EPA, and
this project has now moved into the detailed
design phase. We're hoping to see one of
the mobile environmental overflow treatment
units out in the field in the near future!

Community microgrids

Storm canal traction cleats

The winner of Wave 2020 ‘Robotics,
enabling a future-ready workforce’ was
Catchment Bots. A collaborative catchment
computing tool to improve waterway health,
this idea uses Al to monitor fish, frogs and
vegetation, informing catchment health.

We've helped the team build a prototype
monitoring device using GoPro cameras,
and it's almost ready to be deployed in

the Hawkesbury and Nepean Rivers and
Stonequarry Creek. We're excited to start
collecting data, testing the Al capability and
seeing how many fish and invertebrates we
can identify.
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Water conservation

Water storages are currently full, but that doesn’t mean we can be complacent when it
comes to saving water. We're investing in innovative and proactive water conservation
initiatives that focus both on customer water savings, as well as operational
improvements for the business. Here’s some of our highlights.

One Stop One Story

Sydney Water is proud to be partnering with Thriving Communities | *Q F
and their One Stop One Story (OSOS) Hub Pilot Program. s

The OSOS Hub enables frontline workers in corporate and

community organisations to connect and refer their clients to a range

of support through a single access point.

This process aims to make it simpler for people to navigate support offerings,

and reduces the burden and complexity involved in contacting each individual support program.
This also means Sydney Water is able to offer water efficiency support programs such as
WaterFix and PlumbAssist to the people who need it most.

SmartPipes

i

=3 When cleaning up sewage overflows in the environment, our field crews
.{ use potable water to flush the waterways. Historically, we only estimated

/ ~ N water usage, as we had no easy way of accurately measuring it.
Enter the SmartPipes.

We’'re trialling an intelligent standpipe that remotely captures the water

being extracted from a hydrant in real-time and transmits the information to

a live portal. The benefits of using the SmartPipe technology include identifying

and improving water conservation practices, and delivering greater transparency for improved
water management, business efficiencies and customer engagement. The trial started with 23
SmartPipes, but we've already ordered 10 more to keep up with demand! We're predicting up to
252 million litres of water will be accounted for during this year-long trial.

Hydraloop

We’'re trialling Hydraloop, a household scale greywater recycling system that treats wastewater
from baths and showers, which is then used for flushing toilets and watering gardens. By
installing a Hydraloop unit, property owners could achieve average household tap water
reductions of between 25-45 per cent — or the equivalent of around $180 a year on water bills!

WEe'll be installing the system in a variety of residential dwellings, as well as a multi-unit social
housing redevelopment.



Water smart homes
In Greater Sydney

A field guide for the future

Collaborating with UTS Institute for Sustainable Futures

‘Water-smart homes in Greater Sydney — A field guide for the future’ explores how smart
technologies could transform water use practices in commercial buildings and homes in Greater
Sydney, and particularly new areas in Western Sydney, over the next ten years.

A key feature of this study is the creation of a series of visual narratives, designed to aid in
thinking through key questions, hurdles and opportunities likely to emerge in a transition towards
smart water systems and fixtures in homes across Sydney. The vision narratives are based on
different dwelling types that are likely to characterise new development

in the Western Parkland City, including a mid-range apartment

complex, a high-end eco-luxury dwelling, a social housing

development, and an aged care retirement village. The findings from
‘Water-smart homes in
Want to find out more? Check out the full Greater Sydney’ were used
report on our website at Water smart homes in as part of our Customer
Greater Sydney — a field guide for the future. Experience Design Sprint,

which developed a solution
for young people to share
information on water
Water flows and sustainability, called
The Ripple Effect.
Watch this space!
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https://www.sydneywater.com.au/content/dam/sydneywater/documents/water-smart-homes.pdf
https://www.sydneywater.com.au/content/dam/sydneywater/documents/water-smart-homes.pdf
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Collaborating with Macquarie University and the

Bureau of Meteorology

Sydney Water responds to up to 13,000 sewer
chokes each year, and the majority of these are
due to tree root intrusion. This occurs when tree
roots seek out water and find their way into our
pipes, causing blockages. Tree root intrusion

leads to approximately 1000 incidents each year.

We've already analysed data from more than
2,000 sewer blockages, which were attributed to
more than 90,000 tree stems belonging to 651
tree species. We used this data to create an Al
model that predicts which tree species are most

at risk of intruding into wastewater pipes across
Sydney. The Bureau of Meteorology is also
developing a soil moisture model, which will be
integrated with this research.

Up next, we'll be extracting root samples to
identify tree species through forensic genetic
identification. This will help us verify and validate
the Al model to better identify which species
cause the most chokes, and even pinpoint the
individual trees that are causing issues!

Sydney Water
responds to up to
13,000 sewer chokes
each year, and the
majority of these
are due to tree
root intrusion.




Assessing vibration
using photonic sensors

Collaborating with City, University of London

Fibre-optic photonic sensors are a new and
innovative tool — they’re durable, cost-effective
and can withstand harsh environments. We're
trialling them in different settings to improve
safety and ensure the resilience of our assets.

Following a 2018 pumping station failure and
associated clean-up cost of around $23 million,
we’re seeking to better understand the structural
health of our assets to prevent failure.

We're installing photonic sensors at two similar
pumping stations to assess the impacts of vibration
and strain on the unreinforced concrete walls found
in many aging assets, and any effect on structural
integrity when the pumps are running.

We'll also be producing a methodology to apply
to our other pumping stations, improving safety
and ensuring the resilience of pumping station
assets at Sydney Water and around the world.
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Moving towards
proactive maintenance

Smart infrastructure management -
realising the benefits

Sydney Water has developed a suite of
intelligent tools and models to improve safety
and monitor the condition of our assets. You've
probably heard about our award-winning
robotics, including our main break tool, planned
maintenance tool and rising main tool, which
are able to safely and accurately assess the
condition of our water pipes.

Predictive
models detect
80 per cent of
critical water

Acoustic
sensing for
leaks and
breaks, saving
5000ML water,
and over $10
million peryear

main failures
within 200m

Our teams are deploying thousands of digital

sensors across Sydney’s wastewater network

to detect and remove blockages before they
cause a problem.

We're safely and
efficiently installing
innovative Internet
of Things (loT)

We’ve installed

more than 3000
monitoring devices,

which have already monitoring
detected more than devpes n
220 blockages. locations across
our wastewater

network. The
Sensors raise an

and distribution

loT sewer blockage detection

We also have machine learning tools for
predicting critical water mains breaks and
sewer corrosion hotspots.

We're excited to be taking these innovations
and making significant progress towards
widescale use across our business, and
potentially even commercial applications.

Innovation of critical
water mains and
sewer riser main tools
to non-intrusively
and continuously
assess wall thickness,
corrosion hotspots
and CCTV up to Tkm

Our crews will be
better equipped
to know where
they need to
repair the pipe
to prevent
main breaks

alarm when they detect rising wastewater
levels upstream of a blockage, notifying our
field crews and allowing them to remove the
blockage before it turns into an overflow.

So far, this project has deployed more than
3,000 loT devices. Since commencement,
220 identified blockages at environmentally
high-risk sites have been removed,
representing avoided incident cost of
$300,000 per month, reduced environmental
harm and disruption to customers.

This initiative also won the 2021 loT Alliance
of Australia’s Water Award.
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In June 2021,
Sydney Water
successfully
established a
NSW Biodiversity
Offset Scheme site
at Picton Water

’_ Recycling Plant.




Traditional
roof where
the water runs
straight off.




Towards a net-zero
carbon future

As part of our plan to achieve internal net-zero carbon emissions by
2030, Sydney Water and Jemena have signed an agreement to generate
biomethane at our Malabar Wastewater Treatment Plant in South Sydney.

Biogas is a by-product of anaerobic digestion, which is part of the
wastewater treatment process. At our treatment plants, it's normally used for
on-site electricity generation, with any excess combusted through waste gas
burners. This project will involve upgrading the biogas to biomethane, which
can be injected back into the gas distribution network

As Australia’s first biomethane-to-gas project, it will see thousands of Sydney
homes and businesses using renewable green gas for cooking, heating

and hot water. The zero-carbon emission, high-quality biomethane gas will
be injected into Jemena’'s New South Wales gas distribution network — the
largest in Australia with 1.4 million customers. {




Just one of the
innovative ways
Sydney Water is

world class in our
use and generation
of energy.




What’s coming up
In the pipeline?

. Parkland city arboretum
We’re planting 600 trees in Western Sydney to determine the effect of
irrigating with recycled water versus potable water

Technology trial centre

We're investigating innovation hubs and technology trial centres around
Western Sydney

Green infrastructure for WWTP polishing

We’ve completed a proof of concept and will soon be trialling innovative
green solutions for wastewater polishing

Harnessing digital metering for water conservation
We’re expanding our use of digital metering and looking at further
applications for saving water

Hydrogen

We're conducting experimental research to assess the suitability of using
tertiary treated wastewater for hydrogen production

Better life at home trial
We’re including our people in a trial to maximise the benefits
of outdoor water use, reduce heat island impacts, backyard
v temperatures and electricity bills through misting systems
.A‘ Innovation Festival 2022

We'll be back again in 2022 for an even
better Sydney Water Innovation Festival

Water conservation

We're trialling new water efficiency
technologies, including smart shower timers
and outdoor smart irrigation systems

Deploying advanced sensing for
leaks and breaks

We’re focusing on the deployment of our
new sensing technology, to better identify

potential leaks and breaks before they

impact the customer.






For more information on
Research & Innovation

at Sydney Water, email
research@sydneywater.com.au
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