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Agenda

* Why is Machine Learning (ML) and Artificial Intelligence (Al)
important for water sector utilities?

« Advancements through multi-agency collaborations
* Considerations for implementation
» Instrumentation and data management
»Managing public perception
» The evolving role of operators
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Why is ML/Al important
for water utilities?
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Facilities generate increasing amounts of data —
how can we use it to the fullest benefit?

How'’sS THE
BIG DATA PROTECT
COMING ALONG,

HOo5SKINS? ——

© D.Fletcher for CloudTweaks.com
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Technology advancements still require human interaction

Antilock braking system

hydraulic

wheel speed hydraulic vacuum "
lines

sensor modulator booster

electronic
control unit

toothed
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wiring
from ECU

master cylinder with
proportioner valve
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Terminologies and the progression to semi-autonomaous
operations

SCADA/HMI

Semi-Autonomous

Artificial Intelligence
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Operation

Human
Operator
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Operator
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Advancements througr
multi-agency collaborations
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Grant funding has supported many projects

N’ NAWI
M E T National Alliance for Water Innovation
' Ministry of Economy, Trade and Industry @
lovulrScale METI (21 BR (22 BR (‘24 NAWI (24
Demonstration study (21) USBR (22) USBR (24) (24)
Desktop MWD & METI , , .
Feasibility study (19 & '20) METI ("21) USBR ('23) NAWI ('23)
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Collaborations

Project Participants Funding Partners
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A strong utility partner is important to develop Al/ML tools

Tapia Water
Reclamation Las Virgenes Triunfo JPA Pure
Facility Water Demonstration
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Systematic testing and development of ML/AI
at each step of the process

Wastewafter treatment Advanced treatment for reuse

\
\
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Primary Biological UV/AOP
Secondary Ultrafiltration Reverse
Treatment (UF) Osmosis
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Considerations for
implementation

& C2roI




Machine learning implementation

* Soft Sensors — Predicting a slower or
more expensive contaminant of concern
with faster or cheaper data

* Digital Twin — A model with automated,
bidirectional data connectivity to allow

both real-time model updates and control
adjustments
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Online monitoring is foundational to ML/AI

* Location, location, location! ! ,;qg-;l
» Instrument and data reliability B
»Vendors
»What is measured (e.g., airflow vs. DO)
* Frequency of data collection

* Routine calibration and manual sample
points for cross-checks

»Ease of maintenance and adequate
water flow




UF Operation is a Balancing Act Between Flux, Pretreatment
Chemicals and Cleaning Strength + Frequency

Pretreatment

Chemical
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Fxample of ML modeling of UF fouling

* T-month blind trial 81

 Generally accurate except
for 2 excursions

» Excursions were caused
by changes in cleaning
procedure that were not
initially communicated to
the modeling team.

» Example of Fault

Temperature Corrected TMP (psi @ 20C)

TMP Prediction

Detection TMP Actual

001 020304050607080910111213141516171819202122232425262728293031 I
December 2020 >
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Al simulations indicated lower chemical concentrations
could still maintain membrane permeability.

Actual Operation e Actual Permeability
O o

7X 500 PPM MC

m— e 2022-01-05 2022-01-09 2022-01-13 2022.01-17 2022-01-21 3022.01-25 2022.01.29

& Actual Permeability

Actual VS optimiZEd ¢ Optimized Permeability
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Dashboard for Operator Recommendations

Dashboard o Hello, J.
Screen 1 - DO Recommendation (l-*. 9/27/21 - 9/30/21 x) @ /‘
Effluent Trend

on
21BN

12:00 16:00 20:00 28. Sep 04:00 08:00 12:00 16:00 20:00 29.Sep 04:00 08:00 12:00 16:00 20:00 30. Sep 04:00 08:00 12:00

@ Secondary Effluent Ammonia-mg/ @ Secondary Effluent Nitrate-mg/

Basin 1 - Recommendation Basin 2 - Recommendation : Basin 5 - Recommendation Basin 6 - Recommendation
Tag Value Tag Value Tag Value Tag Value
Previous Recommended DO 1.07 Previous Recommended DO Setpoint 1.2(mg/1) Previous Recommended DO 1.04 Previous Recommended DO 0.64
Setpoint (mg/I1) Setpoint (mg/1) Setpoint (mg/1)
Recommended DO Setpoint 1.3(mg/1)
1.65 Recommended DO Setpoint 1.7(mg/1) 1.71

Recommended DO Setpoint Recommended DO Setpoint

(mg/l) (mg/1)
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Dashboard tailored for Operations, Public and Regulators

Water Quality Safety
Advanced purification of
recycled water requires
multiple treatment barriers
to remove biological and
chemical contaminants,
producing a purified water
that exceeds potable water
quality requirements and is
protective of public health.
Confidence in water quality
is continuously monitored
by the OPTICS platform
and verified by certified
operations staff.

CA Requirements
The State of California
requires 12-log reduction
of virus and 10-log
reduction of protozoa (both
Giardia and
Cryptosporidium), with
each treatment process
contributing to the overall
performance. Note that 1-
log reduction is a 90%
reduction, 2-log reduction
is a 99% reduction, etc.
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Implications for ML/Al on the workforce

* Evolving roles and responsibilities for &,
operations and maintenance staff
CLOUD PROCESSING
» More technical, instrumentation- ADVANGED DATA ANALYSI
focused, but still need to be hands
REAL-TIME OPERATIONS (==
on AND WATER uunLlTYDATA/
EDGE PROCESSING
* ML/AIl can enhance focus and REVERSE 0SMOSIS-BASED REUSE ADVANCED DATA ANALYSIS
leverage available data s
— ALERTS AND
« Smaller pool of new hires entering the *] ’é %* \ > FECONTHENDATIONS
sector
. . DATA-DRIVEN, vij
»Higher pay scale will attract more AL-ENABLED, \ “‘i‘,
. HUMAN CHECKED
(and diverse) talent ACTIONS Y
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Implications for ML/Al on the workforce

- Energy Efficiency =
L N v
* Chemical Efficiency CLOUD PROCESSING
O t S t ADVANCED DATA ANALYSIS
 Operations Suppor vea
« Water Quality and Performance REAL TIME OPERATIONS
MOnltOrlng AND WATER QUALITYDATA/ 11'?:,1’5'_'; |
REVERSE 0SMOSIS-BASED REUSE AD"E'D‘%E;E[‘]‘%E‘S‘?':'D‘J‘E"S'S
. s
 DOES NOT Replace Operatlons Staff +] ’é—%* \ > REC:&E&?’;‘;«T{:MS
 ML/AI can enhance focus and

|everage ava”able data DATA-DRIVEN, \ = .
AI-ENABLED, % b
| . HUM:ngUHNEgKED b‘ S
- If Done Right, Does Not Risk Data
Security CAROLLO / 21




Thank you
jassouline@carollo.com
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