
May 3, 2024

Duff WTP Dynamic Operations Model 



©Jacobs 2024

Agenda
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▪ Introductions

▪ Duff WTP Introduction

▪ Problem Statement

▪ What's a Digital Twin?

▪ Solution

▪ Next Steps
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INTRODUCTION

Jackson Corley
Digital Solutions Technologist

Joshua Kennedy
Project Manager and Water 
Treatment Department Manager
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Duff WTP Project Background
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Background - Medford Water 
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▪ 140,000 customers in Medford and surrounding 
communities

▪ Two sources:
− Duff Water Treatment Plant, Rogue River (45 mgd)

− Big Butte Springs (26.4 mgd)

▪ Capacity: 71.4 mgd nominal
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Background - Duff Water Treatment
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▪ History and capacity:
− 1968 15 mgd

− 1964 30 mgd

− 1999 45 mgd

− 2017 65 mgd
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Project Goals

▪ Expand from 45 to 65 mgd 

▪ Provide 23 mgd seismically resilient capacity

New Filters, Reservoir, 
Pump Station, Transmission

Short-term Process 
Improvements at Duff
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New Filter 
Facility

New Reservoir 
& Pump Station
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Duff WTP Expansion to 65 MGD
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Filters

3 MG 
Reservoir

Electrical 
Building

FWPS No. 2

Surge 
Tanks
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Construction Progress
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Key Challenges and Opportunities

Challenges Opportunities

Reduce reliance on 
older, less efficient 

filters

Reduce diurnal plant 
flow variations

Develop operator 
training simulation

Operation of new 
filters in parallel with 

existing

Operation of 
multiple reservoirs 
and pump stations

New SCADA system 
and operator 

training
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Managing Reservoir Level
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Managing Reservoir Level
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Digital Twin

Is Every Model a Digital Twin?
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Defining a Digital Twin
A digital twin is a dynamic digital representation of real-world entities and their behaviors using models with 
static and dynamic data that enable insights and interactions to drive actionable and improved outcomes.
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Defining a Digital Twin
Two core digital twin focuses: (1) operational/behavioral support and (2) physical/asset representation 
for construction/utilization optimization
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AI/ML Models

Where to Start?
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The Solution
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REPLICA is Jacobs’ suite of 
software for digital twins

21

▪ Developed for >20 years

▪ Capabilities across the project 
lifecycle

▪ Built on a foundation of domain 
knowledge, computational power, 
data connectivity, and intuitive 
interfaces 

https://www.jacobs.com/insights/digital-twin-technologies 

https://www.jacobs.com/insights/digital-twin-technologies
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Replica Operations
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Process

• Track components (Water Quality)

– Treatment processes

– Separation

– Reactions

• Linkage 

‒ SOURCE

‒ Dynamic Pro2D

Hydraulics

• Move fluids through system

– Pipes

– Pumps

– Valves

– Storage

– Channels

Controls

• Drives system operation

– Measuring devices

– Transmitters

– Control Algorithms

– Controls Tuning

• Linkage with Control Software

– Rockwell

– Ovation

– Siemens

OPTIMIZATION
HYDRAULICS

PROCESSCOMPLETE DYNAMIC 

PROCESS MODEL
AIR

C
O
N
TR

O
LS

Air

• Model compressible fluids 

through system

‒ Blowers

‒ Conduits 

‒ Valves 



©Jacobs 2024

How Was the Replica Model Used? 
DESIGN

CONSTRUCTION

FACILITY STARTUP

OPERATIONS • Hydraulic Analysis

• Control Strategy Development

• Energy Optimization

• Control System Testing

• Operational Analysis

• Operator Training

• Real-Time Operational Support

• Equipment Sizing & Selection

• Hydraulic Analysis

• Control Strategy Development

• Energy Optimization

• Gas System Analysis

• Operational Analysis

• Controls System Testing

• Operational Analysis

• Operator Training Simulator

Calibrated 
Model

Theoretical 
Model
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Transition from Model to Digital Twin
DESIGN

CONSTRUCTION

OPERATIONS • Hydraulic Analysis

• Control Strategy Development

• Energy Optimization

• Control System Testing

• Operational Analysis

• Operator Training

• Real-Time Operational Support

• Equipment Sizing & Selection

• Hydraulic Analysis

• Control Strategy Development

• Energy Optimization

• Gas System Analysis

• Operational Analysis

• Control Strategy Development

• Controls System Testing

• Operational Analysis

• Operator Training Simulator

Calibrated 
Model

Theoretical 
Model

FACILITY STARTUP
OFFLINE SCADA 

SCREENS

Emulated PLCs
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Model Overview – Main Interface 

25



©Jacobs 2024

Model Overview – Hydraulics Filter Example
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Operator Training Tool Example
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Seeing Is Believing: Video Demonstration
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Next Steps
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Key Challenges and Opportunities

Challenges Opportunities

Reduce reliance on 
older, less efficient 

filters

Reduce diurnal plant 
flow variations

Develop operator 
training simulation

Operation of new 
filters in parallel with 

existing

Operation of 
multiple reservoirs 
and pump stations

New SCADA system 
and operator 

training
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Next Steps

• Train operators on new filter 
facility (2025) and with new 
reservoir/FWPS (2026)

Commissioning 
Summer 2025 and 

2026

• Incorporate distribution elements 
to model the entire system

Updates to the 
model

• Demand projection
Consider other uses 

for the tool



Thank You

Jackson Corley 

jackson.Corley@jacobs.com

Joshua Kennedy 

joshua.kennedy@jacobs.com

Medford Water

Slayden Constructors

Pacific Electrical Contractors

https://www.instagram.com/jacobsconnects/
https://www.facebook.com/JacobsConnects/
https://twitter.com/JacobsConnects
https://www.linkedin.com/company/jacobs/
https://www.youtube.com/user/jacobsworldwide
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Operator Training Case Study
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Extra Slides
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Summary of Scenarios

36

Scenario
Number

Description
Historical 
Flow Date

Total CFE Flow 
Range

Total FW 
Flow Range

Purpose

1
Shoulder Season, 
New

April 14, 
2020

17.5 MGD 
(constant)

14 – 21 
MGD

Demonstrate new operation of a 
shoulder season day flow. Filter 
flow can be constant while FW 
flow varies. Only new filters 
needed. 

2
Current Peak Day, 
Historical

July 22, 
2020

36 – 44 MGD
36 – 44 

MGD

Demonstrate historical operation 
of a peak day flow. Filter flow 
matches FW flow.

3
Current Peak Day, 
New

July 22, 
2020

41.4 MGD 
(constant)

36 – 44 
MGD

Demonstrate new operation of a 
peak day flow. Filter flow can be 
constant while FW flow varies.

4 Future Peak Day NA
67 MGD 

(constant)
54 – 76 

MGD

Demonstrate maximum flow 
scenario. Filter flow can be 
constant while FW flow varies. 
Show impact of backwash while 
four new filters online. 
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Model Overview – Controls Filter Example
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Start Up Benefits

38

▪ Prevent on site re-programming as control 
strategies have already been tested

▪ Streamline PID tuning using model 
provided tuning parameters

▪ Easily evaluate hydraulics or controls 
questions that arise during start up 
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