Water Loss Control: Definitions &
Methodologies

What does water loss control even mean?



Water Balance Format
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Non-Revenue Water

What is non-revenue water?



Non-Revenue Water

Water you are NOT making
money on.

US - S200 Billion

Average loss — 16%



What is Real Loss?

“Physical Water Loss”

e Leakage in the distribution
water mains.

e Leakage from services mains.

e Leakage in transmission
mains.

e Leakage in storage tanks.




Real Loss



Real Loss



Real Loss (Story Time
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Methodologies: Real Loss
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Leak . Tower
. Detection . Management
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Non-Invasive Leak Detection

Leak Detection Dog




Non-Invasive Leak Detection




Non-Invasive Leak Detection




Non-Invasive Leak Detection

Thermal



Non-Invasive Leak Detection
e )

Remote Leak
Detection




Non-Invasive Leak Detection

Traditional Acoustic Leak Detection



Non-Invasive Leak Detection

Reservoir Draw Down



Invasive Leak Detection

Smart Ball




Invasive Leak Detection

Hydrant

Installation




Invasive Leak Detection

Acoustic for Large Transmission



Invasive Leak Detection




Invasive Leak Detection

Tracer Gas




Real Loss: Pressure Management

Cellular Based

Standard State Pressure
Transient Pressure
Alerts

Pro / Con



What is Apparent Loss?

“Appears to be a loss”




Apparent Loss

e Bypass installed by customer

e Unauthorized fire hydrant use
 Connections to bordering systems
 Meter Vandalism

* Contractor FH use

Unauthorized

Consumption




Apparent Loss: Unauthorized Consumption
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Apparent Loss: Unauthorized Consumption

Fire Hydrant Use



Apparent Loss: Unauthorized Consumption

Interconnect Valve



Apparent Loss: Unauthorized Consumption

Meter Vandalism




Apparent Loss: Unauthorized Consumption

Contractor



Apparent Loss

e Meter Installation
Customer e Open/Leaking Bypass Valve

\"/ls3i=lglales - ¢ Under / Oversized Water Meter

[azleellzlell=s * Improper Type of Meter
e Buried / Lost Meters




Apparent Loss: Customer Metering Inaccuracies

Meter Installation— Zero Reading



Apparent Loss: Open bypass

Open bypass




Apparent Loss: Undersized / Oversized



Apparent Loss: Improper Meter

Incorrect type of meter.



Apparent Loss: Lost Meters

This is a thing



Apparent Loss



Apparent Loss: Data Entry Errors

Systematic Data Handling Errors — Data Handling / Transfer Errors

Manual Adjusts to a meter read

Long term “no read”

Estimated Billing

Data entry errors when changing out meters.
Programming of AMR

Meter is in place but not read

Compound meter issue

Customer incorrect contact info



Apparent Loss: Data Entry Errors

Systematic Data Handling Errors — Data Analysis / Billing Errors

Improper Multiplier

Manually adjusting bills but not the usage
Adjustments due to leakage

Long term “no-reads” are NOT flagged
Computer / Billing software issues
Improper AMR programming

Theft

No Meter
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Methodologies: Apparent Loss
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Unauthorized Consumption

‘ Bypass Meter

‘ Bypass Valve
Locking



Unauthorized Consumption



Unauthorized Consumption

Interconnect
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Check
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Unauthorized Consumption

Water
Fill

Stations




Customer Metering Inaccuracies



Customer Metering Inaccuracies



Customer Metering Inaccuracies



Data Handling Errors



Data Handling Errors



Data Handling Errors

DATA —_— KNOWLEDGE —— ACTION



Master Meter: The Heart




Master Meters

Knowledge

Meter Meter
Testing Calibration



Master Meters

Mag Turbine

Insertion Venturi




Master Meters



Methodologies: Master Meters

= |

Pitot Testing Ultra Sonic Strap On




Pitot Testing

place




Flow Meter: Strap on — Doppler

Test in 5




AWWA: Water Audit



Water Audit



The Future

Learning Intelligence



Artificial Intelligence
Mimics
Tasks

Learns



Machine Learning: Subfield

Training Algorithms

Data Sets

Interaction




Machine Learning



Methodologies: A.l.

*Predict Emergency Events
*:Sophisticated Decisioning Intel
*:Optimize Energy

“+-Overconsumption



Methodologies: A.l.

Prediction Analytics
Risk Modeling
Condition Assessment
Planner



Condition Assessment



Condition Assessment: Methodologies

Artificial

. Invasive Non-lnvasive
Intelligence




Condition Assessment: Invasive

Free Floating Tethered



Condition Assessment: Non-Invasive



Return on Investment



Methodology: R.O.I.



Conclusion

Did we fulfill our learning
objectives today?

e Understanding the difference
definitions & methodologies for your
water distribution system.

 What management practices can |
implement to reduce real & apparent
loss in my distribution system.




Thank you!!

Randy Lusk
M.E. Simpson Co., Inc.
V.P. of Innovation & Solutions

RandyL@mesimpson.com
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