ARCADIS

An Analysis of Dig
Transformation in
Water Governance

Session 1: Modernizing Water 1_

Management Through Dig#tal innovatt

- —_—

October 25, 2023




A ARCADIS

IWA’s Digital Water Programme

= The Digital Water Programme aims to act as a catalyst for innovation, knowledge, and best
practices around digitalisation for the water industry, provide a platform to share experiences
and promote leadership in transitioning to digital water solutions, and consolidate lessons to

guide the natural evolution from the ‘business as usual’ to achieving a digital water utility.

= The Programme is driven by end users (e.q., utilities, regulators) as well as solution providers (e.g.,
technology companies, software companies, researchers, academia) at the forefront of emerging

technologies to solve urgent and costly operational problems to deliver water services.

= The overall goal of the Programme is to facilitate utility's access to knowledge that enhances the
rate of success of their digital initiatives and prowess. The objectives of the Programme ensure

this goal can be achieved.
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IWA’'s DWP Commiittee

= The Steering Committee gquides the Programme,
ensuring the goal and objectives are consistently

achieved.

= The 2023 - 2025 Steering Committee was recently
announced, with 55% being female, and 50%

representing low- and middle-income countries.

= The Steering Committee is led by Oliver Grievson.
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Intro: challenges
the water industry
IS facing
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How we manage
water resources
Impacts multiple
SDGs
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It is all about
answering business
guestions and
empower people with
better situational
awareness
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= When to turn on pumps and
line them up?

= How much DO to be
supplied?

= How much coagulant to be
added?

When do | send crews to clean
manholes?

When should | contact
customers? e
How many customers will be
affected by a potential water =
main break or a backup?
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» How to maintain calm water
networks?

= How much capacity will we have
next week?

= When should be make an asset
offline while maintaining
operational stability?

Can we continue to meet
permits next week?

How many pipes do we need
to replace?

When and where to send the
crews?



Asthe COST of {digital}

technologies, solutions, and

services are getting

AFFORDABLE and
deployment TIMES are getting
SHORTER m m =

m = = answering these
guestions using
data and analytics

are better now than before
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Application of Digital Technologies and Solutions  AARCADIS

Increase  situational awareness through
Management Digital > S Intelligent

Insight E2) Planning i i <P Ops

effective use of digital technologies and Ll
solutions across the water cycle

Remote Monitoring / Edge Analytics Customer Management Smart Home Monitoring Facility Intelligence Stormwater Management
Water Quality (e.g. algae blooms) Demand Forecasting Leakage Management Asset Performance & Health Monitoring Environmental Monitoring
Watershed Supply Monitoring Billing / Metering Water Efficiency Water Quality & Chemical Dosing Meteorological Monitoring
Groundwater Management Marketing Water Quality Process & Energy Optimization Capacity Management
&, F
F
Water Supply Water Point of Use | Wastewater Disposal
Supply Treatment Distribution Collection Treatment Effluent
Network Network Network

/\ A Network
‘ Environmental
Monitoring

W

Supply & Distribution Network Intelligence Collection Network Intelligence
Event Management (e.g. leakage, pressure) Event Management (e.g. overflows) ¢
Failure Prediction (e.g. pipe breaks) Water Quality Monitoring Reuse Water Quality
Asset Optimization (e.g. pumps) Capacity Management
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Let’s look at few examples...
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HydroNET

Data Management & Analysis,




Drought Monitoring Netherlands: Water availability monitoring Netherlands

Current and Forecasted Drought
Index A ARCADIS

WUMAS - Water Use Difference per Cluster (RS vs DPE)

Water Use Difference per cluster (%) - DPE vs RS - 2017 to 2021 (i}

Vegetation health monitoring
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Flood Risk and Emergency Management — Netherlands (VIZIER)
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Live status of your water system

HydroNET
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Status overview of of all actions and measures

HydroNET
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Operational Control Dashboards - Netherlands FYARCADIS
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NOAA MRMS Radar August 2020 (accumulated) animation

HydroNET 16-08-2020 17:00 - 16-08-2020 18:00 (UTC+0000)
4 - . .

[ N
.

—!)< 17/VA 33

What iIs the

approach to
d e I | ver d | g | t al Water Surface Elevation - Lagoon
solutions?

14-0E 15-08 15-08 15-08 16-08 16-08
1600 08-00 16:00 0800
— W5E (August 2020 Event) - Lagoon — T100 W5SE - Lagoon T50 W5E - Lagoon
— T25 W5E - Lagoon — T10 W5E - Lagoon — T5 WS5E - Lagoon
T2 W5E - Lagoon  — T300 W5E - Lagoon




A ARCADIS

HydroNET
Implementation approach
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HydroNET A ARCADIS

Implementation approach
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HydroNET implementation
approach

N
Customer decision
processes inventory
. } .
é Connect data, knowledge Maps and charts Reports and embeds
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HydroNET Approach
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Implementation approach
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ANEW ERA Hi ChatGPT

The Age of Al has begun

Artificial intelligence is as revolutionary as mobile phones and the Internet.

[ i Hello! How can | assist you today?

&y Bill Gates

What do you think of a TIME cover story
with the title, “The Al Arms Race Is
Changing Everything?”

8 As an Al language model, | don't have
personal opinions or beliefs, but | can
provide some context and information on
the subject.

“The Al Arms Race is {

Everything” could be

and thought-provokin
"Human-Al partnership story on Al. A cover s

M publication like TIME
can hQ'p SO'Ve SOCIetYS public awareness abo

challenges.” and benefits of this tré

discussions on how t
developed and deplo
and ethical manner.

It's important to note {

MINUTES
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DRAMATIC ADVANCES IN ARTIFICIAL INTELLIGENCE

"60 MINUTES" VIEWS GOOGLE'S NEVER-BEFORE-SEEN T'EXT—TO—VIDEO AITOOL
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MIT News

ON CAMPUS AND AROUND THE WORLD EISUBSCRIBE v BROWSE  SEARCH NEWS

Learning the language of molecules to predict their
properties

This Al system only needs a small amount of data to predict molecular
properties, which could speed up drug discovery and material development.

Adam Zewe | MIT News Office
July 7,2023

v PRESS INQUIRIES

WORLD
ECONOMIC
FORUM

& g

Al is probably the most Your next phone will be able to run

important thing humanity generative Al tools (even in Airplane Mode)
has ever Worked on. At Build 2023, Qualcomm is partnering with Microsoft to

expand its on-device Al capabilities. Here's how.

Sundar Pichai
CEO of Google

GO BEYOND THE CUTTING
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PORTFOLIO SOLUTIONS
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Water Research Foundation (WRF) Project 5189 4 ARCADIS

Quantifying the Impact of Artificial Intelligence/Machine Learning-Based Approaches on Utility Performance

Water Research Foundation Partnering Utilities: :
Ashwin Dhanasekar + PAC Partnering

Vendors:
LWA o Gwinnett d ‘ W
Principal |nVeStigator: N GGW((Z Lakes Water Authority Water Resources W’ltLE life® o { MMSD AquaSUite

Prabhu Chandrasekaran?, PE N 7 PARTNERS FOR A CLEANER ENVIRONMENT Blue Conduit
A ‘;T_] gg:‘&\{i?gl?cg%}% b Elg:fr?tc;,rgt:%fa\ Cobaltwater
Co-Principal Investigators: gy JF - a Confluency
Katya Bilyk2, PE V « CHARLOTTE ‘% o — i DHI
Dr. Sunil Sinha? 7N WOTER A WATER DENVER {95 Dynamita
City of Rochester, NY b de @ WATER Fontus Blue

Project Team: m "]m 'I' HydroDigital
Arcadis?, Hazen and Sawyer?, ~> KCWATER  Eonments (L nn“N“I Hyfi

Virginia Tech SWIM Center3, Protection rF Reglor! Kar.1do
Bluefield Research. Other \ HR Cc—= Maia
technical advisors include Jim CleanWater " Services e LOUDOUN @ WATE Rr | Neer
Cooper, Esteban Azagra, DaX Protecting Our Water Environmen : FORTWORTH W OptimaUCS
Blake, Ben Stanford, Christopher METROPOLITAN WSSCWATER SgwerAI
Mlller’ Jose Porro and Ollver Metropolitan Water Reclamation District of Greater Chicago couvnNGeilL Trlnnex
Grievson.

1 Arcadis

2Hazen and Sawyer
3VA Tech SWIM Center
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() https://iwa-network.org/projects/digital-water-programme/
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Engage with the Digital Water

Programme

igital Water Group on IWA Connect




IWA’s DWP Outputs A ARCADIS
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IWA Digital Water Summit
BILBAO SPAIN

= 7 18 November 2022 | 14:00 GMT
j|10 16 Nov ZQZJ g

Digitalising

S
Digital twins: the key
and autonomous wa

ds a highly automated

Digital Water
the uehao water
sector: e stuties

The Digital Journey for
Water & Wastewater Uilifés

A Strategic Digital Transformation
for the Water Industry

‘Earth Observation for water
management' Community of
Practice

Join the EO Community!
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Digital Water Summit 2023

A snapshot of the first IWA Digital Water Summit:

e 300+ digital water professionals joined and contributed to
the numerous discussions

e 20 exhibitors showcasing innovative & futuristic technologies

e Multi-faceted programme challenged attendees on What is
digital water? What is the difference between digital water
and digitalisation? How can we make the water industry
more digitally aware?

e Featuring keynote presentations, technical sessions,
‘Innohub’ pitches, and out-the-box interactive sessions.

A ARCADIS

IWA WA DDigital Water'édmmpt

/ Join the digital water
e mernatonst || BAQ SPAIN | 14-16Nov 2023~/

transformation journey!

KEYNOTE SPEAKERS

INNOHUB INNOVATION PITCHES
LIVE DEMOS

NETWORKING ACTIVITIES

& A FANTASTIC SOCIAL PROGRAMME

T
. | ; - " \k&“\
#DigitalWaterSummit —— = ="

www.digitalwatersummit.org

REGISTER NOW
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hank you!

Prabhu Chandrasekeran, PE
Intelligent Water National Practice Lead
prabhu.chandrasekeran@arcadis.com
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