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What might our future look *a &
like ?

Increased urban population density

Prolonged dry periods

High intensity downpours (not just floods)

Increased ambient temperatures

Rising sea levels , N
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What are the risks

Diminished Mauri

Increased contaminant loads to waterways
Instream scour and slumping

Thermal stress

Loss of indigenous/Taonga species

Community disconnection with
waterways/nature

Increased human mortality and heat stress
Increased energy demands (cooling)
Fragile food systems

Etc etc etc
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Our future communities will
need to be balanced......

Te Tiriti o Waitangi and Kaitiakitanga

Diversity, Equity and Inclusion

Growth — NPS Urban Development

Environment — NPS Freshwater Management,
NPS Indigenous Biodiversity

Water reforms
RMA Reforms
Climate change mitigation

Climate change adaptation

Community Health & Wellbeing

Financial constraints
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Water Sensitive Cities



About the CRC for
Water Sensitive Cities

« Commonwealth funded, national research
program

+ 2012-2021 Now transitioned to the WSC
Institute at Monash University

» Vision is to create water sensitive cities across
Australia (and overseas).

- Water sensitive cities are more sustainable,
liveable, resilient and productive through
smarter water management.

 Mission is to Research, Synthesise and
Influence

- 80+ partner organisations
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Why do we need water
sensitive cities?

To meet three challenges that critically
affect cities and towns:

 population growth and changes in
lifestyle and values

* climate change and climatic
variability

* challenging economic conditions.
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Pillars of water
sensitive practice

« Cities as water supply catchments
» Cities providing ecosystem services

« Cities comprising water sensitive
communities




Research partners

=

THE UNIVERSITY
OF QUEENSLAND

AUSTRALIA

THE UNIVERSITY OF

¥ WESTERN
%z AUSTRALIA

+ 8 other Australian and
international researcher

providers

Water Sensitive Cities
Australia

2012-2016

Economics

Legal

Behavior change
Social science

Urban heat

Flood resilience
Urban planning
Statutory planning
Ecology

WSUD

Waste water

Resource recovery

Smart systems

Managing decentralised systems

Architecture
Capacity building and
education

Case studies
Modelling tools

2016-2021
6 integrated projects combining ‘best of’ ‘12-16
research

= \ IRP1
How water sensitive
is your city?

INFFEWS Value Tool: IRP 2
Guideline (Version 1) What is the $ value of
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IRP 4
Higher performing
infill designs

IRP 5

Techniques for
developing in high
groundwater areas

Tools and
Products:
Quantify the heat
and other benefits
of water sensitive
cities

Compendium of 2012-2016 outputs ( outputs are searchable on the website via the homepage by enabling pathways diagram):
https://watersensitivecities.org.au/wp-content/uploads/2016/05/Summary-of-Tranche-1-Research-Outputs V2.pdf

IRP 3
Harmonising
urban planning
and water
planning


https://watersensitivecities.org.au/wp-content/uploads/2016/05/Summary-of-Tranche-1-Research-Outputs_V2.pdf
https://watersensitivecities.org.au/about-our-partners/

Vision and

strategy
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Cumulative Socio-Political Drivers .

Water supply Public health Flood protection Social amenity, Limits on natural | | Intergenerational
access and Protection environmental resources equity, resilience
security protection to climate change

\/
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Sewered \ Drained Waterways Water Cycle Water Sensitive

City , City City City City

Adaptive, multi-
Diverse, functional

v fit-for-purpose infrastructure &
sources & urban design

Supply Seperate - Point & diffuse ~ end-use efficiency, reinforcing water

hydraulics sewerage inage source pollution  waterway health  sensitive values &
schemes channeisstion management restoration behaviours

‘ m Water Sensitive Cities Service Delivery Functions

Australia




Water Sensitive
Cities Index

Infrastructure

Ensure Increase
i Community
Urban Space Capital

6 (& How 2
water sensitive
IS your city?

Improve
Ecological M:f“emmml
Health Services
5 (= 3
2;; Improve
Product
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Our Vision

Auckland Water Strategy

Auckland

Our Treaty Context

d Council’s strategy to protec enhance te mauri o te wai, the life-sustaining

Our Over-arching Challenges
2022 - 2050

Our Cross-cutting Themes

aucklandcouncil.govt.nz

Our Strategic Shifts

Our Implementation

Water Strategy Strategic Framework

Te mauri o te wai, the life-sustaining capacity of Auckland’s water, is protected and enhanced

The Council and mana whenua must take a partnership approach to
Pr & hedlth of waterbodies and Uheir 8006y
Deliv rght time, in the right pli
Having enou w and in the luture

4. Heducirg tod ratural hazard risk over tis
Affordalsiln
wiEh iTS Treaty partner

MoV ing w the counch ceganises itself

Equity and Affordability: Equitables acce

£ Lo ess

Climate Change: Mitigating and adapting to the impacts

Te Tiriti Partnership

The council and mana whenua werking together
In agresd ways on agreed things

Sustalnable Allocation nnd Equlub(: Access

Priodtising maei when o2 L0 sasTain Uy

virooment an

people in the long term
Wa!or Security
Cre mer abundance and secunty for a growing population

Lhrough afficiknt uss and div

Restoring and Enhancing Water Ecosystems
Taking catchment-based approaches to the health of water
[ p—

Co-ordmnation, Capacity and Capability across the Cour

ential services and affordable

of climat

il Group

estment

change

Empowered Aucklnndtn

The counal working with Aucklanders for be

Regenerative Water Infrastructure

Ensuring Auckland's water infrastr
w carbon, and increases the mauwi of water
ncerstood by Aucklanders

the pratection, management and enhancement of water

r myler outcomes

Inte-grated Land Use and Water Plumlng

sl g Lo use and water planning af ¢

Poollngl(nowlodgc
stering a shared understanding enabling
valor fut ure

yetter de



4%
56%
91%
67%

100%
100%

@ Water Sensitive City

@ water Cycle City
Waterway City
Drained City
Sewered City

@® Water Supply City

Te Kaunihera o <1/
Tamaki Makaurau e

Acsond Corcd

Tuituia (bindings) between the Matauranga Maori Benchmarking

and Water Sensitive Cities Frameworks

Mana Whakahaere Governance and decision making

Turangawaewae Integrated land use planning and quality urban spaces

Whanaungatanga Community capital
Sustainable use and equitable access

Taonga Tuku lho Adaptive, resilient infrastructure

Te Ao Turoa Productivity and resource efficiency
Ecological health and restorative action

Te Mauri o te

Stewardship wel Kaitiakitanga /\W

Council f Shared Mana Whenua
Decision- -  Decision- - Decision-
making Making Making
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Theories of system change

Six Conditions of Systems Change

...\‘ n

Structural
Change
(explicit)
Relationships 7 Cultures
& Connections fs‘e’)ni-c‘.‘.‘;ph'cil) Structures
___________________ Practice

Transformative
Change

(implicit)

Transitioning to water sensitive cities

Fleviole, integratad,
distributed, closed
loop, context sensitive,

Water Sensltive Clty
/7~ M
/ . Path-dependant lock-in
ey Adoption of anly ‘efficiency
Large-scale, * » , innovations
centralised, linear, / Nemii
universal. ... Unsucoassful " » ., Backlash
Current System ” adopt ‘i
T e e © 2 hifowtons

. , System breakdown
S Ve LS NG
Continuation of 20 centufy * '
‘business as usual’ practice
Van o2 Brugge ans Reobrans (2007 Futurss

Basics of Transition Theory

F

Landscape T T et
eg. climate change, s T T T
community values ..’° . .’."'

L
Regime : rtf g . -
eg. policy, science, = o sy T >
culture, industry "_ : - 1 > - } = g >
3 ”

l ‘ » )'f
1 B4

Niche | MNP P N
eg. new technologies, 27 *te

processess, ideas PR
Multi-Level
Geels (2004} Perspective
WATER SENSITIVE CITY
8. Embedding new practice
y 4
5. Policy & practice diffusion
r 4
4. Knowledge dissemination
¥ 4

3. Shared understanding &

issue agreement
Y 4
2. Issue definition

V 4
1. Issue emergence

=

WATER SUPPLY CITY



NEW PRACTICES

Tools and Guidance
: Platforms for :
Champions ‘i Knowledge Projects
S Ll Administrative

OLD PRACTICES



Transition
phase

Champions

Platforms for
connecting

Knowledge

Projects

Tools and Guidance

Administrative

Issue Issue Issue
activists highlighted examined
individual Sharing Cguses and Solutions Da.ta and
. concerns and impacts evidence
champions . . explored
ideas examined collected
Connected Developing a Solutions Solgtlons Prellml_nary A_dmlmstratlve
: . . experimented practical instruments
champions collective voice developed . .
with guidance explored
Influential Building Solutions D .Reflned Early policy &
: demonstrated guidance and performance
champions broad support advanced .
at scale design tools standards
Government Expanding the Capacit Widespread Guidance for || Refined policy &
agency community of bu?ldiny implementation || implementation || standards, early
champions practice € and learning & cross-sector regulation
Multi- Gu@ng Monitoring Standardisation Comprehe-nsnve Comprehenswe
stakeholder consistent . . standardised policy and
. and evaluation || and refinement . .
networks application guidance regulation




Module 1 WSC Index Module 2 WSC Module 3 Transition Module 4 Define on-
Benchmarking Visioning Planning ground actions
Module 1 WSC Index Module 2 WSC , Module 4 Define on-
Benchmarking Visioning ground actions
Module 1 WSC Index , Module 4 Define on-
Benchmarking ground actions

Module 2 WSC Module 3 Transition Module 4 Define on-
Visioning Planning ground actions
Module 2 WSC , Module 4 Define on-
Visioning ground actions

S o e

Full transition planning process - workshops and analysis
Benchmarking and visioning workshop - development of action plan by consultant
Benchmarking workshop - development of action plan by consultant

Visioning workshop - TDF analysis
Visioning workshop - development of action plan
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What do water se_nSItive.,CIty
outcomes look like?
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Recycled
Raglgr;z:er Surface Runoff
[Treazed; To Awa

43%

: Hazrdstand
l Area

? Raingarden
. Road Reserve

B Rae ] _ ] o

Rainwater
Storage
Tank

Harcstard Area, -
Raingarden
2 Rairwater Tank

Hardstand Ares & Rui ding & Garcen Beds

Raingarden

Builcing & Garden Beds Road Reserve & Raingarcen
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37%

Evapetarsp ration
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Wetland
Harves:

L Reuse
3%
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\ It Itgation & Evapovaisel‘atic”
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Pipe Netwok
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precipitation
1300 ki

evapotranspiration

street gardens
70 kL

rainwater jblackwater
overflow to collection IMBR 250«
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Aquarevo — Fully integrated three waters in Greenfield




26% reduction
to peak runoff
events

75% reduction
In wastewater
discharged
offsite

Additional

55 ML /year of
water infiltrated
to enhance soill
moisture and
support urban
forest




B:21 am . Telstra 4G 821 am . Tolstra 4G 1:20 am

Overview = Profile X Water
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i Watershed Stormwater
4EL  Capture Project

| i 'j;j’_.,‘:' Caruthers Park Multi-

Total D[?ainage areais 3,136
acres

Bellflowerldiiarsts of 1,276
Lacres: 138 acres from Los
Cerritos Channel and 1,138 acres
from Lower San Gabriel River

Downey consist of 1,860 acres
.”.Totéi Storage Volume: 9.1 AF

i P "Construct.on funded by Caltrans
1 Cooperative Implementation
“ite. O&M funding from LA County’s!

" Safe, Clean Water Program

11,000m?
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Rainfall

Dry Weather
Runoff

@

Biotreatment

! Receuvmg Water Body

Watersheds
and M54 System

Infiltration BMP

Bioretention

Dry Well

Receiving
Waters

Reclamation BMPs

Regional Infiltration Dry Weather Diversion

Onsite
Rainwater
Harvesting

" Divertto

Store & Pump

Los Angeles SUpplY Purchased

Agueducts

@@;

Imported Water

N’ ek
LA WATER INTEGRATION TOOL (WIT) SCHEMATIC

B IS D T % A0 T s 0 RS AN PN R R S A ) S o
Stormwater

Edward C. Little

WRF

LA Glendale
WRP

Tillman \WRP

Terminal Island \

WRP

-
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LA Water Integration Tool (WIT) Example results (Zimmer 2022)

Parameter Base WMMS Case Store and Pump to Blended
SW Capture and Bio. | treatment Scenario

Total Spent over 30 years $6,364 $1,342 S2,735
(millions)

Total Stormwater Control 7,700 7,700 8,000
(drainage acres managed)

Implemented Capture (AF) 374 374 372
Total Annual Supply 0 1,959 1,094
Generated(AF/yr)

Total Reduction in MWD Cost SO S93 S52
over 30 years (millions)

Greenhouse Gas Reduction from -2,351 202 -561
Baseline (Tons CO,)

Heat Island Reduction from -1.97e-3 0 -5.64e-4
Baseline (deg F)

Change in LA River Flows for 0 0 0

Typical Dry Conditions (cfs)






Strategic Shift 3

Sustainable Allocation
and Equitable Access

Prioritising mauri when using water, to sustain the
environment and people in the long term

Strategic Shift 4

Regenerative Water
Infrastructure

Ensuring Auckland’s water infrastructure is regenerative,
resilient, low carbon, and increases the mauri of water. It

should be seen and understood by Aucklanders

Strategic Shift 6

Integrated Land Use and
Water Planning

Integrating land use and water planning at a regional,
catchment and site scale

Strategic Shift 5

Water Security

Creating water abundance and security for a growing
population through efficient use and diverse sources







