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What Led Asheville to a NRW 
Program?

• News Headlines:  
– Millions spent on leaky 

Asheville water system
– An audit of the system’s 

water use in 2002-03 found 
the city produced 21.5 million 
gallons of treated water a day 
but lost 6.4 million gallons a 
day.

• Leaks, leaks, & more leaks: 
• Lack of meter maintenance:  
• The Perfect environment and 

perfect need for a NRW program



• Annual M36 
water audit

• Apparent & 
Real Loss 
volumes

• Level 1 
validation

Annual 
Water 

Balance
• Validation 

• Level 2 Analytics
• Level 3 Field Study

• Analyze 
sources of 
Apparent Loss

• Analyze 3 types 
of Real Loss

Loss Profiling

• Costs of losses
• by subcomponent
• in aggregate

• 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

Intervention

Validity

Value

Volume

The Big Picture:  Economic Intervention

economic
analysis

technical 
analysis

baseline

cost-effectiveness

The AWWA M36 Method: 
Economic Intervention 





A Team Based Approach

• Audit Input Team
• Valve & Leak Team
• Unbilled Customer Team
• Customer Service Team
• Metering Team
• Pressure Management Team



Historic Large Meter Testing Program

METERING

Established in 2012
-Size based meter selections
-Testing methods – multi flow ranges
-Field apparatus

Described in the AWWA M6 Manual









Volume Value
Level 3 Level 3



Volume Value

Small Meter Inaccuracy

Large Meter Inaccuracy

Meter Mis-Application

Level 4 Level 4



53,415

1,722

Count

≤ 1" meters ≥ 1.5" meters

4,524 

3,701 

Volume (MG)

≤ 1" meters ≥ 1.5" meters
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METERING Economic Optimization for  Large Meter Testing Program

Compilation/
analysis of 
historical test 
results

Prediction of 
costs & benefits 
from historic 
perspective

Generate annual 
test planning list 
with optimization 
model



METERING Economic Optimization for  Large Meter Testing Program

Monthly testing 
activities & raw 
data recorded

Run filters for 
datalog list, 
collect datalogs
to true-up flow 
weightings

Populate 
weighted test 
results into 
optimization 
model to get 
simple 
payback 
analysis

Generate 
actionable meters 
to work order 
system for 
repair/replacement
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Annualized Revenue Recovery 
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Frank Talk

29

• It takes a village
• It takes time
• Visible tracking is essential
• Revenue-driven intervention 

ISO 14001 REGISTERED



With Support From:

Registration is Open!
www.awwa.org/waterloss

Local Host:
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