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AGENDA m

= Welcome & icebreaker
Erin Jordan, IWA

= |ntroduction to the IWA DWP
Oliver Grievson, AtkinsRéalis

= The Development of a Smart Water Utility: The Rand Water Experience
Mogan Padayachee, Rand Water

= Utility Digital Collaboratives- Expanding affordable digitalization to small and low resource water
utilities
Deepa Karthykeyan, Athena Infonomics

= Q&A Panel Discussion
Oliver Grievson, AtkinsRéalis

= 2023 IWA Digital Water Summit Presentation & Close
Oliver Grievson, AtkinsRéalis & Erin Jordan, IWA
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ICEBREAKER m

Browse to join.groupmap.com
and enter invite code

972-FBB-B9C I

https://join.groupmap.com/972-FBB-B9C I
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ABOUT THE DIGITAL WATER PROGRAMME m

the international
water association

« 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.g., 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.

Inspiring change



The DWP Steering Committee

The Steering Committee guides 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.

Inspiring change

the international
water association




Suggested

The DWP Goal Tools the international

water association

- Webinars
Objectives - Blogs & podcasts

- Videos

Collate body of - Zoom interviews
knowledge and insights
from members - White papers

- Case studies
- Surveys

- Book series

e . To empower members - Elevator pitch
To facilitate embedding wﬁh 2 unified evator pitc

digital at the core of the terminology and

water profession to standards - Workshops

address challenges and
create value

- Good practice guides

Enabling sharing

between members - Library of case studies

- Annual Meeting (DWS)

Creating a focal point in

IWA for Digital Water - Subgroups working on
different topics

Inspiring change



The DWP Outputs

Inspiring change

'Earth Observation for water
management’' Community of
Practice

Join the EO Community!

the international
water association

WA

IWA Digital Water Summit
BILBAO SPAIN

14-16 Nov 2023

The Digital Journey for
Water & Wastewatergﬁﬁs

A Strategic Digital Transformation
far the Water Industry

18 November 2022  14:00 GNT

iwa-network.org/web

the international
water association
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RAND WATER

MOGAN PADAYACHEE

RAND WATER INNOVATION & NEW TECHNOLOGIES DIVISION
THE DEVELOPMENT OF A SMART WATER UTILITY: THE RAND WATER EXPERIENCE

2 NOVEMBER 2023
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OQUR \VALUE CREATION MODEL

INPUTS

Finance Capital serves
as a strategic asset
and facilitator for

Rand Water’s process
of generating value

across various
dimensions: Natural
Capital,
Manufacturing
Capital, Human
Capital, Intellectual
Capital, as well as
Stakeholder and
Relationship Capital.

RAND WATER’S

6 CAPITALS

Finance Capital

Manufactured
Capital

Natural Capital
Human Capital

Intellectual
Capital

Social &
Relationships
Capital

Business Model

OUR STRATEGY OUR SUPPLY

- VISION

"' Be a provider of sustainable,
{o

universally competitive water
and sanitation for Africa

L]

Capacity to Supply
Largest water utility in Africa existing for 120 years :.‘
Bulk Water supplier mainly to municipalities
Distribution network over 3 056km of large diameter pipeline

and Use Best Fit Technolo Feeding 60 strategically located service reservoirs

Achieve & High-Performan%:z Supplied an average of 4 520 M&/d and peak day demand of 5 199

Culture Me/d
Supply to Main Customers

STRATEGIC OBJECTIVES

* Achieve Operational Integrity

Positively Engage Stakeholder

Base

Achieve Growth

Maintain Financial Health & =2
Sustainability

2 Railways
952 Industries and direct consumers

: %; miunnei;:ipalities

Business Model
OUR OUTPUTS

B
Un-interrupted Supply
Rand Water remains a

prominent
exempla of a state-owned
entity that
consistently delivered water
every day of
the year.

N
RN
Total Sales () (]

()
= = Volumes mmn

1721658
0ap Peak Daily
DETLERGH

Highest
Daily
Volumes
Sold
4 604
Me/d

KEY BUSINESS PROCESSES AND ACTIVITIES
Abstraction {j

Strategic Risks 2022/23

Cost effective,
and timeous Climate change
HEIQELIHIAAGE procurement of and its impact on
the supply of CIEIIAA:CIIeET L6 future
portable water AR {IR U IR EIGEJIAe]]
sustainability of the company
Rand Water

Treatment

Infrastructure
Availabillity, project
reliability and implementation,
quality of completion and
electrical supply integrity of new
installation

Viability and
sustainability of
RW growth and

expansion
initiatives

Pumping &5 Distribution 13y

Alignment and
complaince to
regulatory
frameworks and
governance
protocols

Protection of

(NKP issues,
Pipelines)

critical RW Assets

OQUR VALUE CREATION MODEL

OUTCOMES

Value was created
within Each of Rand
Water’s 6 Capitals:
Finance Capital,
Manufactured
Capital, Natural
Capital, Human
Capital, Intellectual
Capital, Social &
Relationships Capital

Finance Capital

Manufactured
Capital

Natural Capital
Human Capital

Intellectual
Capital

Social &
Relationships
Capital



KEY RISKS, BARRIERS AND CHALLENGES TO SilQ))

DIGITAL TRANSFORMATION

PEOPLE




@ ) Sources & Envronment Collection Treatment & Ditabution ~~ End Customers
pumps
dams
turbines + Surface, Groundwater and * Agricultural
Water Reuse + Commercial and Industrial
+ Wastewater Effluent C 0 t + Water for Nature
$ensors
b EXAMPLE CRITICAL PHYSICAL ASSETS
uoys
i 0@@ | B :“‘ | e@
— ‘ @ G ! % | " :J * ° °
ke EXAMPLE DATA SILOES
£}
SCADA & Telemetry Enterprise IT Systems Customer Information Systems
valves
Hydraulic Model Network Monitoring & Management Meter Data Management
A Integrated Resource Plan System Modelling & Billing System
| communication Production Forecast
¢ Maintenance / Work Management Customer Engagement Channols

meters Capital Planning

Asset
Management

m'm@ ‘I.

Capital
Parning& % Digital
Delivery ~ =eww Maturity

ﬁf
Strategy &
Stakeholder
Safety,
Health,
Environment

e, & m“ﬂ‘

Operations &
Maintenance

A Conceptual Framework of Smart Water System

Architecture of SWS
Research Recommendation ﬂ Nt
Application Layer e
I Asystematic framework; ﬂ
2. Cyber attack fo water
network: ) | BenelitLayer | -
3. Resilience mcorporation MATRES
mnfo smart water, Function Layer
4. End-user data T
disaggregation and analysis. T——
T Cyber wellness
Instrument Layer




DIGITAL UTILITY MATURITY ASSESSMENT

........

Phases of Adoption

= Not starte. ] Basic Opportunistic Systematic Transformational

| P

L. FIVEIQHT WVEIVICW (&) &)

Ak —

Example Characteristics
NORTHUMBRIAN
wwmwﬁr A e =t —{{ =
Johaneshury Weler - No digital strategies 7 “POTOTE el mrtoration - Interprocess e
e Northumbrian Water T "“"c.,,.,?‘w;{:é: :: --.:-Ma-::‘:ooh = -a
. ] IoT. SCADA utiised for process and platforms analytics used for
SEVERN Severn Trent Water .- M|DVAA|. ||I! Optimiaaticn SRS W s decmion making
TRENT s Actions to Move up the Adoption Curve
WATER i e - e s e el visinigmatt T mera—— =
\ ety ee=cwuer mo Erodiie o Do
TETISIENT panemen wcorame. TUTPTN | -provie escwces - Contnue lesming
. AUSTRALIA RAND WATER e — g e I ’ conterencos, etc.
UNITED STATES OF AMERICA : e e C——C—— e b R
COB COUNTYAARIETTA . 3 L i ot gl - Ensure projects ==
WATER AUTHORITY Los Angeles Departmentof Wter & C“V:f“’mm UMGENI Sy e it
N v a wJ o
- cobb County—Maﬁetta WaterAuthurity WATER - AMANZ! Figure 4. The Digital Water Adopton Curve
[comwa)
s e SOUTH AFRICA . Al 1. What is the overall current state of the digital transformation of
Department of GOLDCOAST, the utility?
Water&Power Amatala Water .
Johannesburg Water yaney . . . . L .
Midvaal Water ; WATER 2. Is the utility actively pursuing new skills and capabilities in the

Rand Water
Umgeni Water

analytics (or “big data”) space?

éUFﬁVWater 3. What is the utilities approach to piloting and testing new digital
technologies and solutions?
A\ 4

RAND WATER

Data and/or insights have been provided from 12 utilities across South Africa, , United Kingdom and the
United States of America, I B8




DIGITAL UTILITY MATURITY ASSESSMENT @

Asset e How do our functional
* How do our staff in Business Management Oberations & and overaII results """"""
different functional Resilience ; MZ?L';L:.".L compare to others
areas view their & . x within or external to
‘current’ and ‘future’ our industry?
:t::sepirgcr:/ea?d@nal pls:ﬁ::'}r& .-"t 5 n;:ﬁrkn:r * What industry best
e practices exist with

* Do these views vary respect to people,

significantly both ﬂ & process and

within and across our Strategy & technology that | could
. . Stakeholder Corporate
different functions? i Services apply to my own
ety, _
Health, business?
Environment
& Quality

A\ 4
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CURRENT VS ASPIRATION

/ \
q g a . S Oth t dat
Data from various disparate sensors and instruments throughout the Rand Water operations ersors erenterprise data
(i.e. water flow, water pressure, water quality, energy consumption, corrosion sensors, alarms, etc.)
' ’ ' ’ S sl @ O O O O
3
§ Acoustic loggers Customer meters Transient loggers Water quality sensors Flow meters
m
®
o

ter readings Plant Dam & Rpservoir levels  PiPeline, Witer

i

Customer g / b o of = _\_ - Energy Consumpt|on fActlv?N Mtete

Accountlnfo Financial ——— om Water
Wate Sales & A Financial Reports (TTETTET Billing Water Qudlity
Consuryption | L“- om

Customer &
i ; Maintenance ~ Water cmand & Supply Meter Qubslity
Account Info Qﬁ"wrﬁ'm— - Locations
&Mon Material
Paymen , J

I%—

SAP HR
Water Quality — Business function
e b
N

{ Y Y y \

| /Asset management N etwork operations Customer demand I

| . Cundition.monitl.:lring Alarms monitoringl . e :

| *  Preventative maintenance Performance monitoring management |

| * Renewal, planning & Water supply management s Meter management | |

\ forecasting Water quality monitoring « Billing |

Water ‘ * Investment planning Burst detection I

Dashboard (EPANet) } e Prioritisation Water hammer / surge pressure |
(Tableu) Quality Reports ' e Network management monitoring [
\ \ strategy _/ Cathodic protection f

%% f 3 B RAND'V;/ATER| |IAJ




INNOVATION GOVERNANCE AT RAND WA

IDEATION & Growth PLANNING &
INNOVATION PILOT INFRASTRUCTURE
AND TESTING NEEDS

Water-food energy nexus Sustainability

Disruption Exponential Circular economy Risk mitigation

network, sensor tech., Satellites 3D Manufacture, repair kits, Membrane tech, onsite

SMART UTILITY MGT. SOLN. MATERIAL SCIENCE & ALTERNATIVE WATER
Big, data, digital twins, smart MANUFACTURING CENTRE TREATMENT TECH CENTRE
drones, dashboards, cyber ’ pumps, pipeline manufacture generation of chemicals, lon
tec

security, 10T Exchange
PIPELINE INTEGRITY CIRCULAR ECONOMY CENTER
MANAGEMENT CENTRE ENERGY FACTORY WTR management, Thermal
Condition assessment, network Hydro, solar, gas, wind, storage, hydrolysis, clean technology,
analysis, predictive analysis, leak efficiencies agricultural enhancement,
detection -Building materials, Water reuse

ARTIFICIAL INTELLIGENCE.
FINTECH INCUBATOR FOR SMME’S = z
Robotic Process Automation, Idea generation, Screening & Machine learning
Programming

blockchain, algorithms, etc. development, Collaboration, Coding

RWwWI
INNOVATION
HUB

Technology
to market

INNOVATION
PROGRAM

Basic Research Applied Research Test-bedding Commercialisation



Activities are not chronological.
Look within the relevant zones for
timing.




INNOVATION & PILOTING TO FULL SCALE IMPLEMETA

INDUSTRY 4.0 & 107 Use Of Satellite Technology
to Detect Leaks on Drinking
Water Pipelines

«(ﬁ

/e

* Digital twins in t S
Wale r se cto r Alternative Water Sources -

Predictive C_atchment Water |8 Ground water Groundwater
Quality Model Mechanical Exploration Using Digitally

Stellenbosch
= N andard definition and its potential use. By Kirsten Kelly Enhanced TeChn0|Og|es

3D Scanning, Virtual Reality and DigitalTwins

Monitoring of Cyanobacteria
Blooms in The Vaal Dam Using
Satellite Remote Sensing

Advanced 3D Mapping of Sub-
Surface Pipes Up To 20M Depth

SUB SURFACE MAPPING OF THE BG1.BG2 AND BG3 PIPILINE

W tion for your map

MiddelbultSTUDY POSITION 2 g JSTUDY POSITION 1

® N\

| ? N
-26.8672200,28.124000;;‘ JSTUDY POSIIO

| SR R LR AW




INNOVATION & PILOTING TO FULL SCALE II\/IPLEI\/IE»_-N

PREDECITIVE ANALYSIS

DEVELOPMENT OF A PREDICTIVE CATCHMENT WATER QUALITY MODEL

+ Water temperature

+Total Ossolved Solds (105)
folloingover + Nt Nk 40, )
simulation period: + Phosphate (0, 9)

+ Ammonia (NH,N)

Visualisationof the

ONLINE DETECTION

ONLINE BACTERIAL DETECTION
METHODOLOGY: PROCESS FLOW OF DATE
COLLECTION

ar

{5l

Figure 2: Process flow of data collection
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Multiple pipe::scans are the ideal solution to monitor drinking water

at any point in the network.
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Real-time Monitoring of Network Hydraulic
and Water Quality
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GENERATIVE Al: UNLOCKING THE POWER OF CHAT GPT REV'LUTIONIZE

YOUR UTILITY DATA MANAGEMENT REVOLUTIONISE e

Turn historical and on-going operations info
@ 0 penAI f | into a Knowledge Powerhouse
@1 Equipment Calibration Recommendations
%Darc;,
h a t G P @.\1 n"edscena,,os Dispateh Risks and Common Trends
( : I - Pp'sursm!spo" s —
xd “Quonces
Water Valve Operations guidance
ﬁ Findings in a Discoloration Incidents Domain
U.M Scenario Discovery based on criteria
—
@P w‘oﬂmwm‘wmae‘o\uﬂms Rmdenu comm only ffecte':
w‘j"“s«' -
w\“ﬁ\\;‘\‘f:\::\o\qw‘ \gﬁe‘\“‘o Recommended Flushing guidance
\ ‘p\‘°
r. \"d‘c‘ “50 o @y
@M &o“b New Staff Onboarding
& e —
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CYBERSECURITY

Day 0 Day 20

@ Projected Threat Actor Dwell time: + 120 days

‘n‘ N Microsoft Cloud 4 v
\ / »
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— , o it S el
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p

the ransomware
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Symantec Cloud

DEFENDER DASHBOARD
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21310

[ U

Every Traffic

Traversing our e —
Network ‘ -
[] iy

Scanned devices
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RAND WATER

120

Lessons Learned

Recovery
Process &
Business
Continuity

Best Fit
Cybersecurity
Solutions &
External Service
Provider
Support

Visibility to the
IT&OT

Ongoing
Monitoring

Infrastructure

Incident

Response Plan
& Team

2 F I B8

\Y4

RAND WATER

{r.o)




793\
)
Achieve growth

Achieve operational
integrity & use best
fit technology

Positively engage
stakeholder base

Achieve a high
performance culture

Maintain financial
health &

sustainability

Converge digital
(IT/0T)
infrastructure

Deliver solutions,
systems, data
analytics of value

Implement
automation
technologies

Cyber
Resilient
Operations
Centre

Data
Management
& Analytics

Digital (IT/OT)
Infrastructure
Convergence

% of Business

@ Processes

Value Chain
Mapping &
Businesg Ptsocess
Re-engineering

- : sl T
R - !
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PARTNERSHIPS & COLLABORATION

‘ Innovate UK
KTN

es==
UNIVERSITE =< WATER
COTE D'AZUR RESEARCH

COMMISSION

AfWA/AAE

\

—~ Fraunhofer

J
ez
MINISTRY OF WATER \4 o

@] Stellenbosch
UNIVERSITY
IYUNIVESITHI
UNIVERSITEIT

L
ppie Lo it ne YUNIBESITHI YA PRETORIA

Coliban g Siotaater

W A T E R Southern Africa

TENNC VATIONHUB

for Gauteng City Re

NAMWATER

Towards a water secure world Water Cor ion Ltd

school of government

Department:
National School of Government
REPUBLIC OF SOUTH AFRICA

(WM oionstver
IWMI Southern Africa

o,

-
| e
&lll)

Tshwane University
of Technology

We empower people

&L

§’. 2
S\
Institute for U n esco
Water Education Intergovernmental THE WORLD BANK

under the auspices of UNESCO Hydrological Programme IBRD - IDA

2 5 B &S

B

SINGAPORE'
NATIONAL
WATER AGENCY

1.
to South Afrlca Techhologmal
Solutions for Resnllence in Water : j
and Sanitation. '

2.  2X Presentations at WISA
Conference

3. UK KTN Delegation to South
Africa (Rand Water)

4. Rand Water delegation to UK

5. Innovation presentation at
Spanish Chamber of Commerce -
Water Security & Sustainable
Renewable Energy Conference 2022

6. Ground Water discussion with
Danish Water Embassy

7. Paper presentation at IWA
World Water Congress
(Copenhagen, Denmark).

A\ 4

RAND WATER
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Thank you!

Head Office: Physical: 522 Impala Road,
Glenvista 2058, South Africa w {"2

customerservice@randwater.co.za




-~ Utllity Digital Collaboratives-

Fxpanding affordable digitalization to small
and low resource water utilities
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There is wide disparity in system maturity
& digital readiness across utilities

More mature systems are better buyers and
managers of digital products and services and
digitalization processes

ATHENA

INFONOMICS



How to bridge the
digitalization divide and
accelerate digitalization for
water utilities, particularly
those operating in low
resource contexts ?

I
N




Known Knowns

Awareness on gaps and capacity to review different technologies (costs,
relevance and benefits) is limited

Solutions may not be relevant or affordable

Weak staffing norms and capacity to procure, implement, manage and oversee
digitalization efforts

Transaction costs of engaging with smaller utilities is high but with lower
returns - Quality of service may suffer

ATHENA

INFONOMICS



A utility digital collaborative could be a way to deliver
affordable digitalization for small utilities

National

Government DFls and Pvt

Implementation

Philanthropy

support
Help roll out Financial
digitalization contributions
schemes

Innovation grants,
Funding for scale

Pay a membership fee
Contribute in-kind

Utlllty Sign data sharing Third Parties
Members < arrangements
Support utilities Help U_tl|ltleS
with their monetize data
digitalization
needs Contract service
Generate insights providers and guide

implementation

Digital Service
Providers (DSPs)

ATHENA



Digital Collaboratives - A ‘network driven’ approach to address
technology, talent and system gaps to accelerate digitalization of
small /low resource water utilities |

Tech Reviews and Guidance
Maturity assessment models

Investing in Technology and Tools
Digital Public goods

Attract and channel talent
A data science fellows' program

Investing in Process and Systems -
Contracting standards and S

Mobilize resources \
Members fee, Govt budgets, grants etc



ATHENA

INFONOMICS

Thank you

www.athenainfonomics.com



Q&A Discussion

MODERATOR: OLIVER GRIEVSON

inspiring change

the international
water association



The IWA Digital Water Summit

A snapshot of the first IWA Digital Water Summit:

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

¢ 20 exhibitors showcasing innovative & futuristic technologies

¢ 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.

Inspiring change

the international
water association




WA

the international
water association

IWA Digital Water Summit
BILBAO SPAIN

14 - 16 Nov 2025

www.digitalwatersummit.org




the international
water association

IWA REGISTRATION IS OPEN!

the international
water association

IWA Digital Water Summit
BILBAO SPAIN

14-16 November 2023

The Latest in Digital Developments

www.digitalwatersummit.org

Find out more at:

https://digitalwatersummit.orq/



https://digitalwatersummit.org/

UPCOMING IWA WEBINARS & EVENTS m

WATER AND DEVELOPMENT
JCONGRESS & EXHIBITION.

10-14 DECEMBER 2023

Registration ds,opent / &} =" ;

waterdevelopmentcongress.org

Find out more at:

https://waterdevelopmentcongress.orqg/




JOIN OUR NETWORK OF WATER PROFESSIONALS! m

IWA brings professionals from many disciplines together to accelerate the science,
innovation and practice that can make a difference in addressing water challenges.

Use code WEB23RECRUIT

for a 20% discount off
new membership.

Join before 31 December 2023 at:
WWW.IWa-connect.org

inspiring change


https://iwa-connect.org/subscribe/explore-subscriptions
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http://www.iwa-network.org/iwa-learn/
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