Gaining Visibility into the Water
Distribution System

Predicting Leaks + Bursts
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Today’s Discussion

* Brief History

* Results (Benefits)
* Why this Solution?
* Questions
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Acoustics ~ 20-25 |/min
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Localized to within less than one house!
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The Technology Stack

* Distribution System Visibility (Parameters) IJ@UJdJ J S)J@ ‘,J e RlS
* Water Temperature informatio
* Pressure
* Transient Pressure » %
* Acoustics (Leaks) | @@IJIJUJIJ@F APIJ I
e \_

e Additional Parameters

APN &

Data Access

* Battery Voltage
* Cellular Signal Strength
* GPS Location (Localization)
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February 23, 2020 — Main Break (Pressure)

Start| 2020-02-23 00:00 ] Duration:|  1Day | (@ € Interval 5 minutes Previous:| Month ~ | ® @ © @
1025

Town of Lincoln @TownofLincolnON - Feb 23 v

Public Notice - Good morning Silverbirch Lane residents. There is a
watermain break on your street & too early to knock & let you know. There
is low pressure until the fix begins, & then you will be without water until the
fix is complete. We apologize for the inconvenience.
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February 23, 2020 — Main Break (Pressure)
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Pump/valve operation
Compared to previous day.

Similar pattern for previous week as well.
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Transient Events (Pressure)
Characterization

eeeeeeeee

~26 psi increase in pressure on pump start  w““«u 26 psi decrease in pressure on pump stop

.
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Transient Events (Pressure)
Mitigation
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| Mitigation — Smaller Pressure Band

Across the line start w/check valve After VFD Installation
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Transient Events (Pressure)

K-213 Pressure
2020-Aug-30 to 2020-Sep-02
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Markers identify high speed data
collection at the hydrant.

Zooming in shows full high-speed
data pattern. (45psi drop)
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April 9, 2019
(Main Break)

Leak to Break (Acoustics

2019-04-09 with baseline of Previous 14 Days

Area 6 Hydrant 23 ()

200

w«ww".ww WM

Hydrant: Hydrant 0028

x v] Start: [ 2019.04-09

Hydrant 0027

What's happening underground?

° o o o
L] (] .
100 °® . .. o ° ®e .
o L (]
L4 . o o ® . °
° L . °
_ o n®
]Basellne:{ Previous 1 0 25 50 75 100 125 150 175 200 225 250 275 300
© Previous 14 days @ Today
'/ 2019-04-09 with baseline of Previous 14 Days

Area 6 Hydrant 25 (2)

Hydrant 0028

Hydrant 002¢

L
Hydrant 0024 =
Hydrant 0020 30
L
60
Hydrant 0026 & m
Hydrant 0025 ¥ W
20 }
02:00 02:15 02:30

s

Sm!l Mapk'jzﬂ\

[Housing. " €

Lcorov

A ] T —— Acoustic Data (Pa(RMS)) [L]
| X - Day Percentile (percentile) [R]

Leaflet | Map data © OpensStreetMap contributors, CC-BY-SA

02:45

== 5 minute average (Pa(RMS)) [L]

2019-04-09 with baseline of Previous 14 Days

Area 6 Hydrant 24 (:2)
200
- ”
e e e Lo S
o © '
100... ‘. ° ° ."'...: . ...
oo * o °
| ——, S SRS PR SO T
o 25 50 75 100 125 150 175 200 225 250 275 300
© Previous 14 days @ Today
2019-04-09 with baseline of Previous 14 Days
Area 6 Hydrant 26 (:2)

40

i

03:30

03:00 03:15 03:45 04:00

== Baseline (Pa(RMS)) [L] — Baseline Percentile (percentile) [R]




Start: | 2020-02-26 00:00 Duration: o o Interval: 30 minutes  Previ

Start: | 2020-02-10 00:00 ] Duration:[ 1 Week v] O o Interval: 30 minutes Previous: g Q e @ ° °
[ ]
10 ’ e
A
A % N
9 e A
[ A
A " .r A
-
8 ° N 2 .=
| | A |
L) - 8
7 .
P o :
[ ] ° -
o4 A ° L4
o R %e Py
N . A
° & " Ao
[} ™ * = [ |
5 .‘ S . - h .
o- ° - A
' ’f A R 2 a .
4 u
v K p R
| 4 :
3 N n
2 l
1
0
12:00 11.Feb 12:00 12. Feb 12:00 13. Feb 12:00 14. Feb 12:00 15. Feb 12:00 16. Feb
© WTRLV2.AREA8_0010_0l, raw (Pa(RMS)) 4 WTRLV2.AREA8_0013_0Ol, raw (Pa(RMS)) 4 WTRLV2.AREA8_0016_0I, raw (Pa(RMS)) [
B WTRLV2.AREA8_0011_Ol, raw (Pa(RMS)) 12:00 28. Feb 12:00 29. Feb
©® WTRLV2.AREA8_0010_0OlI, raw (Pa(RMS)) ¢ WTRLV2.AREA8_0013_0OlI, raw (Pa(RMS)) A WT - , raw (Pa(RMS))
® WTRLV2.AREA8_0011_Ol, raw (Pa(RMS))

What's happening underground?




coustics — Leak Tracking
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Acoustics — Leak Identification,
Tracking + Repair
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Acoustics + Pressure Data
Powerful Combination
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Use Cases - Summary

* Pressure Monitoring * Unusual Usage
* High/Low Pressure Areas * lawn sprinklers, large industrial users, water theft

* Transient Detection, Monitoring, and Studies « Hydraulic Model Calibration

e P M .
ressure Management  Both EPS (steady-state) and transient

* Main Break Detection and Alarming

e Operational Optimization and Troubleshooting
* Elevated Tank/Reservoir (out of service)

* Compliments SCADA/DMA Data
* Leak Detection and Water Loss Reduction  Pump and valve operation

¢ Compliments DMA Implementations e Temperature Monitoring and Management

= L 3 1= M-I I TE THE CITY OF 5
— VEITUR Montréal &3 % f@ﬁl.@ ROSX, Waterloo
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How can LIFT help?

e Partners

* Pilot Scale Implementation
* Data Integration — SCADA + GIS

* AlI/ML Use Case
* Event Management Trial

e Trial in a Difficult Area of the System
* Develop ROl Metrics (1!}'
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