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How Al and Predictive
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Water Operations
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Introduction

Water organizations have never lacked data. Sensors report
continuously from treatment plants and distribution networks.
Laboratory results accumulate around the clock. Supervisory

control systems log readings every few minutes across hundreds of
monitoring locations. For decades, the core challenge was collecting
enough information o understand complex water and wastewater
systems. That challenge has changed. The obstacle today has shifted
from scarcity to scale and building systems intelligent enough to turn
a constant stream of measurements into confident, timely decisions.

An intelligent water system does exactly that. It connects people,
data, and advanced technology into a single, coherent operating
environment where Al, machine learning, and predictive analytics work
alongside skilled teams to anticipate problems, optimize performance,
and protect the communities that depend on safe, reliable water. This
is not a distant possibility. Water organizations around the world are
building these systems now, one capability at a fime.

The most significant shift driving this progress is a change in posture.
Utilities are moving from reactive operations, where teams respond

to problems after they surface, to proactive management, where
intelligent systems provide the foresight to prevent issues before they
affect compliance, cost, or public trust. What follows is a practical look
at what that shift means for the people doing the work, role by role.

e N

Utilities teams are shifting from reactive
operations to proactive management
Providing teams the necessary foresight can prevent

issues before they occur, improving compliance,
reducing costs, and increasing public trust.

N /

AQUATIC

Informatics

Building the Intelligent Water Systems | 2




The Foundation of an Intelligent Water System

Before examining individual roles, it helps to understand what Two capabilities anchor it. The first is automated quality assurance
intelligence actually means in this context. At its foundation, Al and quality control, which detects and corrects data anomalies

is a prediction technology. It transforms uncertainty into usable such as spikes, flatlines, and sensor noise at scale. The second is
probabilities, making decisions feasible that were once too the digital twin, an intelligent virtual replica of a treatment plant that
complex or too costly to attempt. When that predictive capability integrates real-time data from sensors, laboratories, and operations
is woven info a utility’s daily operations, the economics of running to simulate, predict, and optimize performance continuously.

a plant change.
Together, these capabilities give teams clean, reliable data and the
The most effective implementations center on a human-in-the- ability to look ahead. The sections below explore what that means
loop model. The system learns from human inputs and feedback, for the people who depend on it most.
then applies that intelligence across many data streams at once.
One utility described the approach as teaching the machine to
think like a hydrologist. The machine handles the repetitive, high-
volume work, and the expert retains authority over judgment and
action. This partnership is what makes an intelligent water system
genuinely trustworthy.
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Al surfaces risks and insights. People decide.
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Operators
Intelligence That Enables Expertise
Operators live closest to the process. They troubleshoot upsets,

adjust setpoints, and keep the plant running within permit.
Historically, much of their week disappeared into tedious data

correction, chasing false alarms, and manually validating readings.

An intelligent water system changes that. Machine learning
embedded directly in existing workflows can distinguish a genuine
anomaly from an expected operational event. It flags only what
truly needs human attention. The result is not fewer operators. It is

operators freed to focus on high-value analysis and sound decisions.

With predictive forecasting operators can:
/' Reduce weekly manual reviews from hours to minutes

~/ Review sort-term forecasts and adjust operations as
needed before a disruption arrives through continuous
digital simulations

/" Perform risk-free adjustments virtually before touching the
physical plant.
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For Engineering Consultants

Intelligence That Strengthens Analysis

Engineering consultants support utilities through planning
studies, upgrade designs, and process troubleshooting. Their

recommendations shape investments that last for decades, so the
quality of their underlying analysis is paramount.

The intelligent system provides a decision support layer that sirengthens
planning reports, reduces risk, and helps consultants deliver
recommendations that hold up when they meet real-world conditions.

With an intellgent water system consultants can:

" Access a richer, more dynamic view of plant behaviour
through a calibrated digital twin

/" Make stronger design decisions based on simulation
rather than assumption

" Model upgrade scenarios, stress-test proposed changes
against real operating data, and show clients the likely
outcome before construction begins
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Superintendents and Executives Data and IT Managers

Leading the Intelligent Water System Building the Intelligent Foundation

Superintendents and executive directors carry a different weight. Rather than stretching lean IT teams across security, governance
They answer for compliance, costs, and risk all at once. Intelligent and server maintenance, an intelligent water system helps offload
water systems speak to all three. operational weight fo:

Their questions are strategic: ) A dedicated team of engineers that handle monitoring,

maintenance, and updates around the clock

@ Are we protected against the next disruption?@
So A specialized defence team that maintains best practices

@ Are we spending wisely? continuously and treats security as a core part of every release.

Can we defer major capital expense without compromising 99 A mature program, governed by a dedicated security

committee reporting to senior leadership and aligned
with ISO 27001:2022, GDPR, and NIST.

service?

Advanced risk modeling allows leaders to:

/" Anticipate short-term disruptions and act before compliance

Intelligent water systems enable Data and IT managers to:
is threatened

/" Respond to potential risks with discipline not improvisation
~/ Protect public health, and the utility’s standing through early

risk detection and intervention ~/ Stay ahead of emerging risks through continuous improvement,
annual policy reviews, ongoing threat modeling and regular
~/ Optimize operations, maintain strict permit compliance vulnerability scanning

and reduce energy use by up to 20 percent
/" Easily access documented governance
/" Meet environmental commitments and control costs with
confidence /" Trust a governed, secure, and scalable foundation as the
system grows
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One System, Built Role by Role

What unites these perspectives is a single ambition: a water system
infelligent enough to help every person in it do their best work.

The technology underpinning these systems will keep advancing.
Hybrid models, connected sensors that reveal previously
unobservable conditions, and increasingly capable autonomous
agents point toward systems that grow more useful over time. Yet
the guiding principle should remain constant. An intelligent water
system is not built for automation’s sake. It is built so that skilled
people have clearer sight lines, better information, and more time
for the decisions that matter most.

For teams weighing where to begin, the path forward does not
require a complete transformation on day one. A well-chosen first
step, grounded in a trusted data foundation, is enough to start. The
organizations that build Al as a human decision support system
intelligently, will be better positioned to protect the communities
and vital resources that depend on them for generations to come.
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Each team benefits differently, yet all
contribute to and draw from the same
intelligent whole.
@ Operators gain time and foresight
TA} Consultants gain analytical depth
(?D Executives gain risk protection and cost control.
ﬁ Data managers gain a governed, scalable

foundation.
/
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