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Drivers for Water Loss Control



IWA/AWWA M36 Methodology –
State of the Art Water Auditing & Loss 
Control
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What is Water Loss?
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Reactive Intervention is Over-Spending
Example: fixing only leaks that surface, 
replacing meters only when they stop

Economic Optimum NRW 
& Intervention 
Economic target from 
benefit-cost design (M36)

Aggressive Intervention is 
Over-Spending
Example: replacement of 
pipes and meters before their 
optimal useful life
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New 
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The GAP

Economic Optimum Level of 
Intervention
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Leakage & Overflows at Storage

Leakage on Service Lines

Leakage on Mains

Systematic Data Handling Errors

Customer Metering Inaccuracies

Unauthorized Consumption

Unbilled Unmetered Consumption
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The Water Balance & Water Auditing



What is Non-Revenue Water?
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8” Propeller 
Meter

Check Valve

Well Pump

Accuracy results from MFR 
test bench: 99.5%

Accuracy results from in-
situ test:  142.2%

Courtesy MESCO



Different Types of Leaks



Annual M36 
water audit

Apparent & 
Real Loss 
volumes

Level 1 
validation

Annual 
Water 

Balance
Advanced Validation 
•Level 2 Analytics
•Level 3 Field Study
•Margins of Error

Apparent Loss Profile
•Theft
•Meter Inaccuracy
•Data Handling

Real Loss Profile
•Reported Leakage
•Unreported Leakage
•Background Leakage

Loss Profiling & 
Uncertainty

Costs of losses
• by subcomponent
• in aggregate
• wholesale & retail

Costs of 
intervention 
strategies

Program design

System-specific

Cost-Benefit 
& Targets

Leakage Management:
• Active Leak Detection
• Pressure Optimization
• Repair Time Reduction
• Network Renewal

Revenue Protection:
• Theft Mitigation
• Meter Optimization & 

Renewal
• Billing Data System 

Integrity
• Revenue Recovery

Validity

Value

Volume

economic
analysis

technical 
analysis

baseline

cost-effectiveness

Stage 1 Stage 2 Stage 3 Stage 4

Intervention

AWWA M36 Program Approach



Economic Analysis - Example
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