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We will start in a couple minutes. 
Thank you.
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Innovative Technology and Intelligent Systems
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This webinar is sponsored by EPA’s Office of Wastewater Management.
The opinions expressed in this webinar are those of the guest speaker(s). They do not 
reflect EPA policy, endorsement, or action, and EPA does not verify the accuracy or 
science of the contents of the presentation.
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Webinar Logistics

• This webinar is being recorded 

• Participants will be in listen-only mode 

• To submit a question, use the Q&A function

• Webinar slides and recording information will be sent out to all participants 
following the webinar
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Water Sector Workforce at EPA

• Reminders:
• Check out our website for resources and updates: 

https://www.epa.gov/sustainable-water-infrastructure/water-sector-
workforce

• Workforce Initiative 

• Past Workforce Webinars

• Workforce Case Studies

• Stay tuned for information on our next webinar. If you are registered for this 
webinar you are automatically on the email list for future webinars!

https://www.epa.gov/sustainable-water-infrastructure/water-sector-workforce
https://www.epa.gov/sustainable-water-infrastructure/water-sector-workforce
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Having Audio Difficulties? 

• Call in to any of these phone numbers:

+1 669 254 5252

+1 669 216 1590

+1 646 828 7666

+1 551 285 1373

Webinar ID: 160 475 4000 
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Opening Poll: Please indicate the sector that 
you work in:

▪  Utility 

▪  State or Local Government

▪  Federal Government

▪  Consultant

▪  Academia/Educator

▪  Military/Veterans

▪  Other



Preparing Your Workforce 
for the Future through 

Innovative Technology and 
Intelligent Systems

Jim Horne, Sustainable Utilities Program 
Manager, U.S. EPA Office of Wastewater 
Management 

June 18, 2024





Webinar slides and recording will be sent 
to registrants within a week after the 
webinar. 

Speakers:

OJ McFoy, P.E., General Manager, 

Buffalo Sewer Authority

Prabhu Chandrasekeran, P.E., VP 

Intelligent Water National Practice Leader, 

Arcadis
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Renewing the water 
workforce: Improving 
water infrastructure and 
creating a pipeline to 
opportunity

Joseph W. Kane and Adie Tomer
June, 2018



Multi-Year
Peer Reviewed process

6 City-wide
workshops and meetings 

7 Cities 
Atlanta, Buffalo, Camden, 

Cleveland, Louisville, 
Milwaukee, and Pittsburgh 





WATER QUALITY



WATERFRONT 



INFRASTRUCTURE



WORKFORCE 
DEVELOPMENT



1. Workforce diversity increased 900%

2. Intentional recruitment

3. Professional development

4. Growth opportunities 



PRIORITIZING 
EQUITY



ENVIRONMENTAL
IMPACT 
BOND

$50M
INVESTMENT 

IN 
GREEN INFRASTRUCTURE

+ROBUST DATA
        DISCLOSURE
+3RD PARTY    
   VERIFICATION
+METRIC TRACKING 

+ENVIRONMENTAL & 
     COMMUNITY IMPACT
                              INDICATORS



CERTIFICATIONS



STEWARDSHIP



DATA-CENTRIC 
ANALYSIS



BUILDING THE 
FUTURE



WATER WORX    
K-12



AWARDS
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Intelligent Systems
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Prabhu Chandrasekeran, PE
Intelligent Water National Practice Leader, Arcadis U.S. Inc.
Prabhu.Chandrasekeran@arcadis.com

mailto:Prabhu.Chandrasekeran@arcadis.com


Charting the Future of Water Industry in 
response to current and emerging trends

Source: American Water Works Association

“Technology is moving at a pace that we 
cannot keep up with … Structural changes and 
cultural changes are needed.” 

“Let’s create a structure and 
culture that embraces 
innovation and technology.”

“Younger water 
professionals need 
inspiration for the industry 
to grow.” 

“The key takeaway is accessibility – making this 
technology accessible to all communities.” 

“Currently rollout of new cybersecurity 
technologies takes three to four years. This 
must speed up.” 



Digital and AI Transformation is fundamentally about people 
and organizational transformation and the process of 
innovating (finding new ways of working) by continuously 
applying technology at scale for better business outcomes 
and experiences.

How to? … 

Preparing the Water Sector to Embrace Technology: Skillsets and 
Enterprise Management Approaches for the Digital Age 
(Water Research Foundation Project 5178)

Quantifying the Impact of Artificial Intelligence/Machine Learning-
Based Approaches to Utility Performance
(Water Research Foundation Project 5189)
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What is the 
current state of 
digital and AI 
transformation?
WRF 5189



The purpose of this project is to survey the 

water industry and identify the use cases 

for artificial intelligence (AI) and machine 

learning (ML), quantify their benefits, and 

provide a framework for others to be able 

to make the same assessments about 

potential applications of their own. This 

project will demystify AI/ML and increase 

its adoption where it is appropriate.

Objectives

1. Current State Assessment – 

Assess the current trends with 

AI/ML, conduct surveys/interviews 

with utilities/vendors to identify 

outcomes, metrics, and lessons 

learned.

2. Framework development -- 

Develop a web-based framework to 

assess the relevance, readiness, 

planning, and implementation of 

projects requiring AI/ML 

technologies

3. Framework demonstration and 

AI/ML implementation – Match 

utilities with vendors by use case, 

demonstrate the framework, and 

implement AI/ML solutions at a 

subset of utilities.

Approach

Project Team
Principal Investigator: 

Prabhu Chandrasekaran1, PE

Co-Principal Investigators:

Katya Bilyk2, PE

Dr. Sunil Sinha3

Project Team:

Arcadis1, Hazen and Sawyer2, 

Virginia Tech SWIM Center3, 

Bluefield Research. Other 

technical advisors include Jim 

Cooper, Esteban Azagra, Dax 

Blake, Ben Stanford, 

Christopher Miller, Jose Porro 

and Oliver Grievson.

Partnering Utilities:

Aquasuite 

Blue Conduit

Cobaltwater

Confluency

DHI

Dynamita

Fontus Blue

HydroDigital

Hyfi

Kando

Maia

Neer

Optimatics

SewerAI

Trinnex

Partnering Vendors:

We will assemble for the first time, a list of all available academic, 

vendor, and independently developed AI/ML solutions by use case. The 

AI/ML Outcomes and Adoption Framework will be a first of its kind 

guidance document for the water industry to assess the relevance, 

readiness, planning and implementation of AI/ML projects regardless of 

the size and the digital maturity of the organization.

Application Potential & Benefits Schedule

18 
Months

1Arcadis, 2Hazen, 3Virginia Tech, and Bluefield Research

GLWA contributed $50K Cash

How can we advance the application of Digital/AI?



What did we learn from Literature Review?



▪ Several initiatives interact 
with multiple asset systems

▪ Water pumping and 
distribution is most common

▪ Water reuse is least common
▪ Wastewater collection and 

stormwater frequently overlap

What did we learn from Literature Review?



What did we learn from Industry Survey?



Water Initiatives 
focus on Risk 
Management, 
Performance 
Monitoring, 
Operation, and 
Regulatory 
Compliance



Training, analyzing/modeling, 
and integrating IT/OT cause difficulty,



Interviewing early 
adopters!

Example:
Process optimization 
and control



Where can you 
leverage digital 
and AI in water?
WRF 5189 Case Studies



▪ Optimize Operation of 
Assets for Energy 
Consumption using 
Machine Learning

▪ Data Warehouse of 
Operational and Public 
Data

▪ Decision Support Tool 
for Operational 
Scenario Planning

Case Study 1: 
Energy 
Management 
System



Case Study 2: 
Water Treatment

Process Twins

Development 
Database

System 
Integrator

Data Structures

Production Environment

Twin Environment

Data
Structures

Physical Servers

Physical Controllers
Field 

Instrumentation

Data
Structures 

Physical 
Workstations

Operations 
Staff

Physical Servers

Physical Controllers
Simulated 

Instrumentation

Physical 
Workstations

Cyber 
Penetration 

Testers

Training

Engineering 
Staff

Program
Verification

Engineering 
Staff

Construction
VerificationReports /

Commissioning Docs

Commissioning

Training/
Operating

▪ New treatment plant

▪ Replicate a version of 
process control

▪ Testing operational 
changes

▪ Training operators



▪ Real-time digital twin of 
the stormwater system

▪ Maintain readiness and 
mobilize resources during 
extreme weather 
conditions

▪ Integrate observational 
data, forecasts, machine 
learning algorithms, and a 
real-time mechanistic 
EPA-SWMM model

Case Study 3: 
Watershed and 
stormwater 
management



Case Study 4: 
Rapid deployment 

of CCTV and AI-
drive PCCP coding 

▪ Portable CCTV 
Inspection Units

▪ Panoramic camera w/ 
virtual pan and tilt

▪ Defect coding using 
AI software (Sewer AI)

▪ Fast tracked manhole 
(utility entry) inspections

▪ Inspections completed 
in a fraction of the time 
and cost vs traditional 
MACP approach



Where 
else can 
you 
leverage 
digital 
and AI?



Note: We are not recommending any one product or solution. News headlines are used to create 
awareness of trends in the use of Generative AI in industrial process control

Copilots – Lots of claims and promises!



More Copilots in the Future
Application of Generative AI for O&M

or an intern or junior engineer requiring supervision



How ready are the 
workforce and 
organization to 
advance adoption of 
digital and AI?
WRF 5178



Preparing the Water Sector to Embrace Technology: Skillsets 

and Enterprise Management Approaches for the Digital Age

Project 

5178

The project will develop a framework, that 

helps utilities of all sizes, including rural 

systems, that prepares the utility workforce with 

necessary skills, policies, procedures, and 

tools to make better decisions today for a more 

efficient, resilient, equitable, and sustainable 

tomorrow and improving the experiences of 

utility personnel, customers, and communities 

using technology.

Objectives

1. Current State Assessment – Assess 

trends with digital transformation, 

conduct surveys and interviews with 

utilities, vendors, and students to 

understand their culture, technological, 

process, reskilling, upskilling needs of 

water workforce.

2. Framework development – Develop a 

web-based framework to assess 

organizational readiness for digital 

transformation and develop effective 

processes including reskilling and 

upskilling for the Digital Age.

3. Framework demonstration and 

Delivery – Test the readiness with 

utilities and their ability to create 

roadmaps for preparing their organization 

and its people for Digital Age.

Approach

Project Team
Principal Investigator: 

Prabhu Chandrasekaran, PE

Co-Principal Investigators:

Jason Carter, PE

Project Team:

Other technical advisors include Lisa 

Thompson (WEF), Barbara Martin 

(AWWA), Adam Tank (Transcend), Chris 

Miller (University of Akron), Kristan 

VandenHeuvel (TWT), Catherine Curtis 

(SFPUC & Baywork), Stephanie Corso 

(Rogue Water), Shirley Ben-Dak 

(SWAN), Adam Krantz (NACWA), Al Cho 

(Xylem), Christopher Gasson (GWI)

Partnering Utilities:

We will create for the first time a framework with a strong focus on 

enabling and empowering Water Workforce through reskilling and 

upskilling for age of digital/AI supported by policies and processes 

necessary for effective governance and delivery of digital transformation 

programs. In addition, this project will create a guidance for the effective 

use of this framework in conjunction with other ones developed under 

WRF 4097 (Innovation), WRF 5039, WRF 5189 (AI/ML), and WEF’s 

WISE (Business Process centric)..

Application Potential & Benefits Schedule

18 
Months



Target team (primary beneficiaries) and support team 
capacity, capability, confidence, and competence

Source: Results from AWWA ACE 2024 workshop



Target teams and 
support team 
capacity, capability, 
confidence, and 
competence

Source: Results from AWWA ACE 2024 workshop



How can we prepare the workforce for Digital and AI?

Source: World Economic Forum



How can we prepare the 
organization for Digital and AI?



Strategic Partnerships

Learning Centers

Innovation Labs

Tapping a New Talent Pipeline  

How can we prepare the organization for 
Digital and AI?



Preparing the Water Sector to Embrace Technology: Skillsets 

and Enterprise Management Approaches for the Digital Age

Project 

5178



Digital and AI show value and are worth exploring, but 
requires non-tech elements for sustainable results

Technology is evolving exponentially and changing our world at an ever-accelerating pace but also offering opportunities to empower our workforce

Improve resiliency 
and environmental 

protection

Cost savings and 
economic benefits

Better, faster analysis 
and improve decision 

making

Improve user 
experience

Better data 
management

Workforce 
enablement



Thank you!

Improving Quality of Life.

Prabhu Chandrasekeran, PE 

Intelligent Water National Practice Lead

prabhu.chandrasekeran@arcadis.com

“We welcome your participation 
to be part of this research project”
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Q&A Session 

Webinar slides and 
recording will be sent to 
registrants in the next 
week. 
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Closing Poll 

On a scale of 1-10, with 10 being the best score and 1 being the worst, 
how would you rate today’s webinar?
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Thank you!
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