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A More Elegant Way

Internet of Things/ Machine Learning Dynamic Control
Edge Computing

Digital Twin

Sense Predict Act



RT-DSS Components

Sensor Data

GIS Data

Collect & Store
Disparate Sources

Entire Organization
Contextualizing Data
Actionable Insights
Ultimate Decision Maker

Hydraulic
Hydrological
Deep Data Analysis

Decision Intelligence
Dashboards

Live, Accurate Forecasts
Supervisory Control
Preventative maintenance
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Sense: Turn on the Lights!
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Predict: Models
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Predict: Cognitive Hydraulic
Response System (CHRS)




Predict: CHRS
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San Bruno
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Act: Operate the Urban System

Storage Tank
“I’'ve got lots of room.
My price is $2 per

Interceptor: el

“I'm about half full. I've
got capacity at $3 per
gallon”.

Storage Tank:
“I'm filling up quickly.
I’'ve got capacity at
$3.50 per gallon”

“I'm about to overflow!
| need to buy capacity!”




Act: Operate the Urban System

Storage Tank:




Outcomes: South Bend, IN
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Real Time Monitoring Real Time Control
System Implementation System Implementation

Components: Outcomes:

* 14 coordinated RTC sites « Eliminated dry weather overflows

« 140 RT sensors (improved O&M) <+ Reduced CSO 75%

« Machine learning enhanced model * Reduced E. coli contribution to St. Joseph River by 55%
« Global RTC integrated into LTCP « New plan saves $437 million, approved by DOJ/EPA



Buffalo,
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= In Service:
«  Smith St, Lang, Hazelwood, and Bird
= Completed, undergoing tuning:
* North Bailey and Hertel at Deer
= In Construction:
«  Smith Eagle and Babcock PS
= |In Design:
* Broadway Oak and Mill Race



Buffalo, NY

Underutilized trunklines provide a cost-effective
opportunity for inline storage to reduce overflows

Real Time Control (RTC) systems maximize the
storage for any given storm



Outcomes: Buffalo, NY
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“Our real-time control
program, led by the team
] . at Xylem, has delivered more
« 10 coordinated RTC sites than four times the expected
« $145M saved from $380M administrative order performance. It is hands down

the most cost-effective program

« 3 Billion+ gallon reduction in CSOs to date in our long-term control plan.”

— OJ McFoy, General Manager



Legend

FLOW METERS

‘ SCADA METERS

e SEWER TRUNKS

TREATMENT PLANTS

TREATMENT PLANTS

Columbus, OH

Downtown Columbus

the GIS user community

Columbus’ Sewer System

Two major treatment plants

Service for Columbus, OH and 25
contracting suburban
communities

170 miles of Combined Sewers

2,500 miles of Sanitary Sewers



Columbus, OH

,.‘ = Treatment Plants
= Jackson Pike WWTP
=  Southerly WWTP
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Columbus, OH

1 = Storage Assets
\\ =  OARS Tunnel
Boovriown Columbus = Interconnector Sewer (ICS)
Tunnel
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Columbus, OH

= Flow balancing control gate
= Scioto Main Relief (SMR) Gate

owntown Columbus

Tunnel
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Columbus, OH
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Columbus, OH

Time Series Viewer X | Reset Zoom
-
2019-10-31 21:10 ACST
66¢ ) 668.43 | Coming Soonl
Predicted IJC Head 120(ft):667.61 745.05
L eeo |JC Peak Level Results DSR&I5 L rver
19:10: 2-hr Prediction = 668.24 ft ooz 2Er SCIOTO RIVER
) . 4] 687.0 FT |Cument
L 21:10: Actual IJC Level = 668.43 BERLINER ==
ft 6926 FT | gs &t R
br Pred.
Diff = 0.19 ft
650 0 .
12:00 18:00 1. Nov 06:00 20 ! Using RTC, Columbus Plants have achieved:
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RT-DSS:

Has >15 years of earned experience &
reference architecture

Can multiply the value of live data

Operationalize the model to assist ops. and
other utility teams

Provides a platform for optimization of
existing assets and investments

Has helped clients save >$2B in projected
infrastructure & operational costs




Thank you!

Richard Loeffler IV
201-522-2325
richard.loeffler@xylem.com





