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Advanced Water Management Centre - UQ

One of the top water research centers in the world

\

|.' * Celebrated our 20t anniversary in 2016

* Over 140 staff and PhD students
i e 100+ journal articles annually

e Papers in Nature, Science, Water Research and other leading journals
: * Delivered substantial industry benefits
: * The sewer research program alone delivered $S400+M cost savings
to the Australian water industry

* Long-term partnership with:

2

* All major water utilities in Australia
* Private-sector companies GHD, KBR, Aquatec-Maxcon, etc.
» Several water utilities/companies overseas including PUB, DC Water, Aquafin, Veolia, etc.

* Three spin-offs f‘
Saws o~ . I
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Global Population Distributions are Shifting
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Even More People will be Living in Cities

ooy o That means

:) A Global Shift Tdy  68%rue

The large-scale impact of global popul
urbanisation is expected to lives in cities ! will live in cities
become even more amplified ' i
as rapid urbanisation spills

over to the rest of y 74
the world. " ///

, ! global population . 2.5 b[tlior.'u il
: 3 people will be living

in cities than today.

~¥» Nearly 90% of this
Top countries for urban <\ growth will happen in
population growth @ Asia and Africa.
(2018-2050) China
@ 255M
@ India
Nigeria 416M
189M
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Demands on Cities are Growing

The world’s urban population is expected to grow rapidly

Within 10 years there will be
close to

500 cities vina

population of more than |

IS -’0_ _“I

Cities will soon account for

million
90% of the world’s

population growth and

75% of its energy

consumption
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Challenges are Changi
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Resources are Finite and Competitive e

- World Potash Reserves
. Historical global sources of phosphorus fertilizers (1800-2000)
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Planetary Goals underpin
all Sustainable Development Goals (SDGs)

Stockholm Resilience Centre

% THE UNIVERSITY
N>’ OF QUEENSLAND

AAAAAAAAA

Create change



4

&

Challenges =» Drivers for Change

* Innovation in urban structures and functions

* System-wide integration, collaboration and resource sharing

* Socio-economic considerations: diversity, inclusion, equality

I -‘_ _“I_‘
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First Story

Innovative re/use of iron salts in an integrated
urban water system

Zhiguo Yuan and the whole MulFe Team
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k¢ Coagulant use in an urban water system .

v
- Al,(SO,); for FeCl; dosing .’
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Coagulant use in an urban water system

FeCl,

—Al(567)5 for
SS&NOM removal

l

Drinking water
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g Results from Direct Comparison Lab Set-up ;
» |
A 10mgFe3*/L dosing of Drinking Water Sludge to sewer ;
' y 4 Sewer effluent Treatment Anaerobic A
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N g Multiple benefits across urban water system -
I

L 4
A
Observed/demonstrated at M v
?) ?)

i reduces hydrogen sulfide levels in sewer air

\
A Fe3*addition to sewers...

' improves P removal in WWTP ? ?

| improves sulfide removal in anaerobic sludge digester ? ?)

1 does not affect biogas production 7 ?
enhances dewaterability of anaerobically digested sludge ?

...plus avoids chemical sludge processing at water treatment plant
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Second Story

Next-Generation urban development with focus on
integrated water, energy and liveability outcomes

CRC for Water Sensitive Cities . m

South-East Water (Melbourne)
Villawood Properties South East .

CRC for
Water Sensitive Cities

Vi CIWO(?_

Communities Designed for Living

Water .-
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i .
o Technology Innovations
® Rain to hot water

* Rainwater tank
* Microfiltration
i e UV disinfection
* Heat-pump hot water system,
reducing energy input by 60-70%

Tanks for Stormwater management

v All rainwater tanks are centrally
controlled for stormwater management
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Demand of

Urban Water

Urban Water System Energy Demand: -
Seeing the bigger picture ‘I
Water i
Overall Energy Water Treatment,2% | || . ~
Pumping, 6% Wastewater | | FLAGSHIPS 9% ¥4
»_Pumping, 1% | | || of roan water n Ausiral snd New Zeaiand
Wastewater | || e

System
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Treatment, 4%

Residential

Hot Water,

87%

Based on major
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” p More Agquarevo Technology Innovations -

l

\ 4 .

N Renewable energy generation on each house

| .

', Water recycling for

» non-potable reuse

’

Mobile app to monitor all
water & energy services

ILLUSTRATION NOT TO SCALE
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Expected Outcomes

k

1 million litres of
- rainwater storage
ﬁ capacity in household
rainwater tanks

&3  70%reductionin |

2"  55%reductionin o
| i potable water use
annual stormwater » % , ~ o
: ~* compared with average P,
discharge

T households

wAt

Highly attractive housing estate with high sustainability & liveability value i

- e

., 35% reduction in 1 55ML/year of water -

26% reduction in ! ° E . e /Y -

stormwater | infiltrated to enhance &%

peak stormwater i o
nutrient loads

soil moisture and L
runoff flows

support urban forest

% beyond best practice
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Third Story

Using Digital Twins to Help Achieve Multiple and
Integrated Urban Development Outcomes

Christian Urich, Monash University, and
CRCWSC Tools & Products team

CRC for
Advanced Water Water Sensitive Cities
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Water Sensitive Cities Scenario Tool

Testing and evaluating:

« Concept ideas

 Urban design scenarios
« Technology solutions

* Policy & regulation
impacts

CRC far
Water Sensitive Cliles

3™ pipe
rainwater &
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' 4 Base Data
e Urban form
i * Elevation and soil data
!
v
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Elevation and soil data

Urban form
Management Centre
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Urban form

15/06/2000  29/06/2000

Elevation and soil data

* Socio —demographic data

Climate data
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i Urban Development
* Greenfield and infill

!

2
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! ¢ Digital Twin -
A Models &

l' Scenarios

i Urban Development
* Greenfield and infill
* Urban design typologies

Existing Business-as-usual (BAU) Water Sensitive Urban

Development (WSUD)

o eitive Citi B By
Water Sensitive Cities o ST
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\." Digital Twin —
A Models &

l' Scenarios

i Urban development
* Greenfield and infill
* Urban design typologies

Infrastructure Placement
e Combined sewer-stormwater solutions
g * Blue-green technologies

* Trees, parks, public/private open spaces
* Activity corridors (walkways, bike paths
etc.)
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o Urban water cycle /
i balances
 Nutrient run-off

outdoor demand

0.02 0.03

Advanced Water

CRC for OF QUERNSLAND
Management Centre

AUSTRALIA
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e Stormwater management
options
* Overland flows & flooding
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Management Centre

CRC for
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AAAAAAAAA

% THE UNIVERSITY
N OF QUEENSLAND
[

Create change



Y
l

\

. e Scenario planning and testing

* Diagnostic tools

Advanced Water
Management Centre

d ¢ Analytics & Combined Impact Assessments

+ none
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|+ Case Study
| Results

Models used:

> . Land Surface Temperature BAU% WSC

+ Urban Heat assessment - 52C land surface temperature reduction
. Water Cycle Model - 285 ML/yr runoff reduction

_ Sally Boer, E2Design Lab
. Catchment Runoff 1,630 kg/Total N/yr abatement
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g Concluding Thoughts "
f |
|" e Purpose-driven innovation is needed and highly valuable |

* Whole-of-system integration and collaboration are essential
i to achieve the best overall outcomes and impacts

: * Socio-economic considerations are critical to be included,
‘ because people make decisions for their reasons, not yours!

v These solutions won’t fix all challenges to urban development,
but they can make some real and positive contributions!

Advanced Water
Management Centre
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IW\ CONFERENCE ¥ AWARDS EXHIBITION ¥ SPONSORS ¥ OTHEREDITIONS ¥ MEDIA ~ 18 - 23 OCTOBER 2020

Shaping Our Water Future
IWA World Water Congress & Exhibition

Water for smart liveable cities

18 — 23 October 2020 / COPENHAGEN / DENMARK

CALL FOR CONTENT SUBMIT CONTENT PROPOSALS BECOME A REVIEWER

j.keller@ug.edu.au

Key Dates 20JUN2019 300CT2019 15APR2020 1JUL 2020 18 OCT 2020
ONLINE SUBMISSIONS AUTHORS AUTHOR CONGRESS &
SUBMISSION OPENS  DEADLINE NOTIFICATION REGISTRATION EXHIBITION STARTS

DEADLINE


https://worldwatercongress.org/
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- Further Information Available Here "
k f N
» |
&
‘ * Story 1: 1
' q * Further info and details of academic papers is available on http://www.awmc.ug.edu.au/integrated- o
approach-iron-salt-use-urban-water-systems
* As the project is nearing completion, a range of new papers will be coming out in coming months,
please get in touch with Prof Zhiguo Yuan (zhiguo@awmc.uqg.edu.au) for updates
* Story 2:
* Further info on this is available on https://watersensitivecities.org.au/content/aquarevo-case-
| studysmart-model-for-residential-water-management/

* Urban cooling information, including economic evaluations is also available from
https://watersensitivecities.org.au/?s=urban+cooling

* Much more information and links to academic papers on various related topics can be accessed
through the CRCWSC website https://watersensitivecities.org.au

> * Story 3:

* Further info and details of WSC Scenario tool o .
https://watersensitivecities.org.au/solutions/water-sensitive-cities-scenario-tool/

* Other outputs from CRC for Water Sensitive Cities is available on website
https://watersensitivecities.org.au
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