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Motivation

* There is no simple coagulation
“equation”

« Coagulation decisions are made
based on experience, intuition,
and trial and error

» Efficiency improves water quality,
enhances efficiency, and lowers
water rates




Why Machine Learning

* Innovative solution that is widely used
for many applications

= Machines Can:

— “Learn”and provides answers based on
the historical data, not rules/equations
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Machine Learning Applications in Drinking Water Treatment

New Insights 2 J e Forecasting

Discover hidden value in : =V X7 TN & Predict water quality based
online or grab sample data , 'f;._’__:'s/n,;‘,';. TO\Za ha e on historical information

Anomalies Ry Optimization

Contaminant Warning, |dentify chemical and
Instrument Malfunction, or . . energy savings, improve
Maintenance Monitoring w treatment performance

Perform sensitivity analysis
to any process changes
and enhance digital twins




Woodland-Davis Water Treatment Plant

Sacramento Rapid Mix  Actiflo
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30 MGD WTP
Commissioned in 2016

Operated by Jacobs (DBO)
Located in Davis, California
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Ferric Chloride and Polymer used for
coagulation




Project Goal

Develop a machine learning
model to optimize chemical
usage

Create a dashboard display
recommended changes in
real time




Poll Question #1

= Where is the Design Build Operate Water Treatment Plant featured in this Machine
Learning Project?
— Bothell, Washington
— Forest Grove, Oregon
— Woodland, California







Implementation

STEP 1

Develop Predictive
Optimization Model

Collect and Clean Data Create Web Dashboard



Collect and Clean Data




Predictive Model Development

Settled Water
Turbidity
Prediction

Data Feature
Preparation Selection
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Data Selection

Sacramento Rapid Mix  Actiflo Ozone Filters In-Plant Clearwell Finished

River Intake I PS Water PS
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Modeling




Predictive Model Development

| |

Model
Treatment Training
Data (2017-
2019)

Input Data

Predicted
Input Data Treatment
(2020)
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Trained Model Prediction
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o ) Model selection criteria:
. - Mean Abs. Error: 0.18
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Optimization Equation

Frequency

Minimize the Minimize
chemical frequency of
cost changes

Optimization
Function
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Optimization Algorithm
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The purpose of this initiative is to provide a client with an interactive tool that can display the recommended chemical dose based on the previously developed and updated coupled machine learning and optimization models. 

The previously developed model will be updated based on the improved analysis of outliers and polymer dosing patterns.
Interactive web application / dashboard will be developed to display the recommended chemical dose. 
The operators will be able to see the recommended dose by entering the parameters of the raw water (flow, turbidity, etc).
We will partner with the Davis Woodland operators to demonstrate the performance of the WTP based on the model recommendations to determine real savings.



Poll Question #2

» \What parameters were used for coagulant optimization?

— Chemaical cost

— Settled water turbidity

— Minmmize frequency of changes
— All of the above
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Data Transfer and Dashboard




Data Pipeline and Solution Infrastructure

Advanced . :
WTP Busines Firewall
waQ SystemJ @ " ] -

WTP SCADA Firewall
NETWORK

Database
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Dashboard
Application

Azure Cloud J
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Data Cleaning,
Prediction, and
Optimization

£ 77

Web Based ]

User Interface
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Dashboard

= M Woodland-Davis Dosimeter Dashboard
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Next Steps

=

coagulant

Include
Advanced
WQ data

|dentify and
predict
events

Optimize w/
total cost of
treatment
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Questions?

Enoch.Nicholson@dJacobs.com
Kim.Ervin@Jacobs.com
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