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Private Utility

Consultant

Stakeholder

WSAA Utility Members

Suez, Trility, Veolia

Aecom, Arup, Aurecon, GHD,
Jacobs, KPMG

Dept Health/ Human Services,
NSW DPI, NSW Directorate,
QLD Directorate, VIC Water

WA

Water Corporation
Aqwest

Busselton Water
Kalgoorlie-Boulder

VIC
Barwon Water

Central Highlands Water

City West Water
Coliban Water
Gippsland Water

Goulburn Valley Water

Melbourne Water
South East Water
Western Water

NT
Power and Water Corporation

SA
SA Water

Yarra Valley Water
Westernport Water
East Gippsland Water
Goulburn Murray Water
GWM Water

North East Water
Wannon Water

Lower Murray Water
South Gippsland Water
Southern Rural Water

QLD

Queensland Urban Utilities
City of Gold Coast
Gladstone Area Board
Gladstone Regional Council
Logan City Council

Redland City Council
Seqwater

SunWater

City of Townsville
Toowoomba Regional Council

NSW

Central Coast Council
Goldenfields Water
Hunter Water
Shoalhaven Water
Sydney Water
WaterNSW
Queanbeyan Regional Council
Centroc (11 Councils)
ORANA (11 Councils)
Rous County Council

ACT
Iconwater

Unitywater

Banana Regional Council

Isaac Regional Council

Ipswich Council

Mackay Regional Council

Mount Isa Water Board

Southern Downs Regional Council
Wide Bay Water

Cairns Water

Western Downs Regional Council
Whitsunday Regional Council

Byron Shire Council
Eurobodalla Shire Council
Lismore City Council

MidCoast Water

Port Maquarie-Hastings Council
Tweed Shire Council

Dubbo City Council

Kempsey Shire Council
Riverina Water

NZ
Watercare Services
Wellington Water







































Energy Production

Hydrogen

Biochar to energy
Energy efficiency,
renewables, energy
exchange

Water Cycle

Purified recycled
water

Blue + Green
Infrastructure

Fit for purpose
recycling

Water Utility

Biorefinery
Nutrient recovery
Waste to resource










Climate change,
INnnovation, &
working together

Dona Tantirimudalige

Managing Director
Westernport Water




Westernport Water

Connected, Engaged,
Empowered Community

The challenge

e Climate change impacts, reducing
stream flows, affordability

The opportunity

 Innovation, partnerships, and the
circular economy

Sustainable Water Strategy —
collective strategic plan

Local example — Westernport

Water Gap Road precinct
Better together



The Challenge & the Opportunity

Sustainable Water
Strategy for Central &
Gippsland Region

Collective strategic
planning




The Challenge & the Opportunity

Source: www.water.vic.gov.au/__data/assets/pdf_file/0032/544847/Central-and-Gippsland-SWS-consultation-draft-v2.pdf



The Challenge & the Opportunity

Source: www.water.vic.gov.au/__data/assets/pdf_file/0032/544847/Central-and-Gippsland-SWS-consultation-draft-v2.pdf



The Challenge & the Opportunity

Source: www.water.vic.gov.au/__data/assets/pdf_file/0032/544847/Central-and-Gippsland-SWS-consultation-draft-v2.pdf



Using All Water Resources

e River flows and the role of
manufactured water — desal,
recycled water, stormwater

 Water efficiency is only one
part of the solution

« The importance of bipartisan
support

« The importance of
partnerships.



Innovation, Partnerships,
Holistic Solutions

Waesternport Water
Gap Road Precinct

Innovation,
partnerships,
holistic solutions




R

Greasy waste /
trade waste

Circular model - waste to resource
Biological carbon sequestration

Nature-based treatment
Improved environmental outcomes

Salt water creek

% 24.7 Tonnes p "

nutrients p/yr. =
taken up by
wetland plants

Stormwater harvest & treatment
through wetland system

Net source of
CO2-e emission

Net sink of
CO2-e emission

Nutrient uptake
wetland plants

Green waste
transfer station

Bio-gas plant

Wastewater
treatment plant

Battery

Resource
recovery centre

Education hub

Recreational
opportunities



Better Together

e Water industry wide partnerships
e Zero Emissions Water
 Gippsland Regional Water Alliance

* Local government partnerships
« Renewable Organics Network

« Partnerships
« Australian Gas Infrastructure Group

« Civil society partnerships
« Community Owned Renewable
Energy

* Role of peak bodies
 Traditional Owners

e Holistic win-wins

Regional renewable Organics Network Hydrogen Park Murray Valley



- The Future of Water

Innovation, Partnerships
and Working Together

“Innovation is the ability to see
change as an opportunity
- not a threat.”
Steve Jobs




Innovation is the Future Kevin Hutchings

Director at Valid
& Water Sector Advisor at SPICAE



Peninsula ECO Backlog

G e R 0 e Lay 250km of pipe

e 16000 properties with e Develop new technology
failing septics

e E-coli in groundwater

e 20 year project

e S500M forecast cost

e Can only charge customer

e Saving of S150M

S500.
e No extension or subdivide



Connecting a pressure sewer

» Directional Drilling
« Small Bore Pipe 63mm
 No Access Chambers

* Reductions of pump
station

 Optional to participate
« A3$6K avg. contribution

 House pricesrise in
value

« Needed to get
regulatory approval

« Completed in 18 Months
o Control flows



“Sweating the asset”

Belgrave Heights — 24 hour flow profile
© Peak flow smoothing —
decrease peaks in the e Flow shifted
network

® Flushing mode — maintain
flushing velocity in network

® Storm mode —ideal for /\_’\/\—f\f/\/\/

gravity and pressure sewer
combined catchments



Three Waters - AqQuarevo

Prove a better way to use water at
nome - without losing the health/
iveabllity that water provides.

Near real-time monitoring/visibility of all water
use

Showcase possibilities of harnessing all sources
of water available to us

Reduce network sizing and upfront investment

Optimise local treatment, recycling and
discharge

Challenge regulation, compliance and
monitoring

Provide opportunity for further innovation
within the water cycle

Support other government water initiatives
that seek to reduce reliance on drinking water



Aguarevo






Incoming Flows



Aquarevo’s 450 homes use around 70 per cent less water than homes without
access to rain and recycled water, with help from TankTalk® and OneBox®.






The key innovations that will be featured in each Aquarevo home include:

Rain-to-hot water system (including 2,400-litre water tank) where rainwater is captured from the roof and stored in the
tank. The rainwater undergoes screening, filtration, UV and heat treatment before supplying hot water taps in the
shower, bath and laundry trough.

TankTalk®, another important feature of the rainwater system. This solution helps the tank find out the weather
forecast data, and then based on current tank levels and the likelihood of rain, the tank will release rainwater to
before the rain comes, to help reduce stormwater flooding.

OneBox® technology system, an loT-enabled device which monitors and controls the pressure sewer network, and to
smooth out peak flows when needed. It also allows customers to track their daily water and energy usage through
our customer portal and controls Tank Talk®.

An local treatment plant, which supplies the development with Class A recycled water, suitable for washing
machines, toilets and outdoor use;

Intelligent pressure sewer system which will eventually help South East Water send wastewater to a Water Recycling
Plant within the estate. The wastewater will be treated and then sent back to homes as Class A recycled water for
use on the garden, in the toilet and for washing clothes or to irrigate the trees lining the streets of Aquarevo.
Generation of over 1000 MWh of renewable energy each year from solar panels installed as standard on all homes
within the community;

Future proofing of each home through provision of a 5KW sonnen battery supplied to all new purchasers and

Electric vehicle charging points that could further improve the energy efficiency of homes as the green energy
evolution continues.

Beyond the initiatives within each home, Aquarevo will have expansive wetlands bordered by lush native flora to
attract local wildlife, providing both environmental benefit and a visual reminder of its vision for a liveable, sustainable
community. Each home within strolling distance of open parklands, along with an extensive network of walking and
cycling tracks to encourage a healthy, active lifestyle.



Digital Water Meters



Meta-Ut|||ty as a Strategic Richard Simpson
transformational vehicle = Meta Mot




The next revolution in the built
environment is Digital not Physical




Meta Moto

We work with Governments, Utilities, Infrastructure,
Telecommunications, Corporations, and Investor
organisations to advise them on making better
decisions, converting those decisions to actions and
achlevmg more resilient outcomes through
innovation, spatial information and technology.




Multiple continuums

to be considered...

Environment
+ Health

Natural + Built

Economies of Scale

Digital Twin Maturity
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Natural & Built Environments

The Natural & Built 3 Waters Environments



Natural & Built Environments

Digitally represented as One and Continuous




Multiple continuums

to be considered...

Environment
+ Health

Natural + Built

Economies of Scale

Digital Twin Maturity



Environment
& Health Continuum

Talao ora, Tangata ora.

If the natural world is healthy, so too are the people.




“..The Digital Earth Summit is timely. There is a growing feeling
that we are at an important cross roads of our planet’s history.

We are facing very challenging global issues, from the threat of
change to our ecosystem, to a reduction in our biodiversity, the fast
depletion of finite resources, and the rise of so many mega cities.
Integrated data management can help us meet those challenges...”

Prime Minister Helen Clark - Digital Earth 2006



Environment _
& Health Science Continuum

GLOBAL SCIENTIFIC SPATIAL SCALE TEMPORAL (TIME) SCALE
COLLABORATIONS
From atomic scale to the size of the From microsecond events (e.g.
earth. Brownian motion) to age of the
Digital Earth earth

1016 1022

Diameter of an ion channel to scale of  From microsecond events (e.g. lon
a human body. channel gating) to human lifespan.

Physiome

10° 10>

The human genome has 30,000 genes, From atomic events to protein
each with 3,000 base pairs containing synthesis.

Human Genome 1,000 amino acids.

108 10°

Genome > Transcriptome Metabolome > Proteome > Physiome > Digital Earth >
20,000 60,000+ 200+ cell 4 tissue 12 organ 1 200+ 195 1
genes proteins types types types body ecozones nations earth

Adapted from Hunter, PJ and Borg, TK. Integration from proteins to organs: The Physiome Project. Nature Reviews Molec & Cell 4:237 243, 2003




Digital Earth NZ

Agriculture (tracking, precision ag etc)
Regulations (3D Cadastre,

Demand Side Management

Health and social well-being

\Y[Tallgle

Property Services

E-Planning (approval and consenting)

Meta-City and Meta Utility foundation
Construction

Utilities and asset management

Transport (including ITS, congestion charging etc)
Communications

Biosecurity

Environment

Seismic monitoring and warning

‘Smart’ cities

Carbon and water trading

Training

Weather

Economic development

Defence, security and emergency services

Space

Climate Change (real-time sensing, dashboard etc)
Pandemic Management

Evidence informed policy making

Scientific collaboration

Technology Innovation and export Knowledge Economy




Nation-wide Water Services

Continuum...

Environment
+ Health

Natural + Built

Economies of Scale

Digital Twin Maturity



The Emerging Meta-Utility

(Industry 4.0)

Increasing complexity in managing digital utility
Data Science — new levels of potential to optimise
asset performance

New ‘smart’ frontiers for utilities - smart homes,
smart metering etc.

Digital Twin and Regulatory Twin

Open Banking — rapid emergence of new fintech
Pairing of complementary services — eg. sewer gas
for power generation

Improved situational awareness —spatial decision
support with real-time events.

Growing Cybersecurity demands —reducing
catastrophic risks.

Meeting 21st Century challenges - Climate
change, extreme weather, sea level rise, aging
infrastructure, epidemics, rapidly retiring
workforce etc.

Co-location Management —The collective
knowledge of natural and built environments
Economies of scale —accumulated benefits for
improving the performance of all utilities (large
and small, rural and urban)




Seamless “Utlility-as-a-Service”

7

—>

Digital Infrastructure

Built Infrastructure



Whole of Asset Lifecycle

Continuum...

Environment
+ Health

Natural + Built

Economies of Scale

Digital Twin Maturity



What is an Asset?

e |ISO 55001 defines Asset management as the “coordinated activity of
an organisation to realize value from assets”.

e Assets are defined as : “An asset is an item, thing or entity that has
potential or actual value to an organisation”.

Digital Twin Sentient Assets Spatially Dynamic Assets



V)
o
Q
)
V)
<
©
O
N
>
L
-
Q
O

3-D, 4-D, 5-D

+ Cy




Time Machine

Places & Events through Time

NZ National Library

Te Whanganui-a-
Tara (Wellington)

Interacting with 3D
Wellington through three
windows in time

Client: National Library of New
Zealand for Big Data | Changing
Place reopening exhibition
(2012)

— Richard Simpson (curator)



Seamless Asset

Information Management

Topological and semantic harmonisation of vertical and
horizontal assets (BIM + Geospatial)




Making the invisible visible

Probabilistic modelling of subterrain rock at Belview Heights for
owner consultation & optimal placement of pressure sewer




Making the Intangible Tangible

Valuable insights can be derived from investments in rich multi-
dimensional data, and with knowledge mapping to models.

Automated derivative synthesis

3D Catchment View .

3D Property View

Collision detection determined — for home owner, inspecitors, _ _
between underground assets 3D Operations View
derived tree root bulbs. bespoke installation and maintenance
for on-demand instruction and training
(3-D pdfs).



Ensuring evidence
Informs decisions

South East Water: SIM



Industry 4.0

& Cyber-Physical Digital Twin



O OptiFlow (pilot project) is a real-time operational
system and detects early sewer spills.

O Provides real time sewer network modelling, controls
and flows.

O Takes hydraulic models, calibrates them with real-
time data and allows operators to run scenarios and
investigations across the whole network.

O Samples data sent every 2 minutes from SCADA

O Provides operators with early warning of issues and
recommendations on the best way to resolve the
issue

O System supports self learning and prescriptive
diagnostics.

O Enables knowledge exchange within the workforce

Advanced application of a Mature Digital Twin with future-state readiness



Purpose:
Must have

clear purpose

Function:
Must function
effectively

Public good

Must be used to
deliver genuine public
benefit in perpetuity

Security
Must enable security
and be secure itself

Federation

Must be based on a
standard connected
environment

Value creation
Must enable
value creation
and performance
improvement

Openness
Must be as open
as possible

Curation

Must have clear
ownership, governance
and regulation

A Language of Progression
for Digital Twin

Insight

Must provide
determinable insight into
the built environment

Quality
Must be built on data of
an appropriate quality

Evolution

Must be able to adapt
as technology and
society evolve

Gemini
Principles for

Digital Twin




“One and Continuous
Built & Natural Environment
Modelling”

Industry 4.0 Thinking
With maturing Digital &
Regulatory Twins

S

Digital Earth New Zealand

International collaborations to build a knowledge
accelerator based upon an open an innovative spatial
digital commons. A critical scientific and technological
project for our health and environmental wellbeing
and to ensure humanity and this planet have a future.

Environment

+ Health

Natural + Built

Digital Twin Maturity

Industry 4.0 Water Utility Seamless
nation-wide ‘Utility as a service’ separating
the roles for digital curation from the
physical stewardship of water assets

Economies of Scale
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AUSTRALIAN WATER
REFORM ROADSHOW

THANK YOU FOR YOUR ATTENDANCE

RECORDING & SLIDES WILL BE AVAILABLE FROM:
Wwww.spicae.com.au/about-spicae/nz-roadshow/
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