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The Big Picture: Economic Intervention
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Stage 1

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

technical
analysis

Stage 2
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Cost-Benefit

& Targets

Costs of losses
* by subcomponent
* in aggregate

* wholesale & retail

Costs of
intervention
strategies

Program design

System-specific

economic
analysis

Stage 3

Intervention

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

cost-effectiveness

Stage 4



IWA/AWWA M36 Methodology — State of the
Art Water Auditing & Loss Control
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AWWA M36 Economic Optimum

Aggressive Intervention is Economic Optimum Loss Reactive Intervention is Over-Spending
Over-Spending & Intervention Example: fixing only leaks that surface,
Example: replacement of pipes Economic target from replacing meters only when they stop
and meters before their benefit-cost design (M36)

optimal useful life

~ The target of the Water
Loss Program

Cost of Water &
Revenue Loss

COST (SM)

Cost of Intervention

Water Loss (Volume)
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Utility led effort

Real Loss (RL)
Cavanaugh led effort Component Analysis
Data Collection

Webcast

Basinwide “Gap” - - RL Component
Analysis & P Utility Specific “Gap Analysiz Data
. Analysis o
Benchmarking Submission

Utility Specific Water
Loss Program

Development
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Background Leakage Unreported Leakage Reported Leakage
Unreported and un-detectable using Often does not surface but is detectable (Often surfaces and is reported by public
traditional acoustic equipment. using traditional acoustic equipment. or utility workers,
Tools Tools Tools
- Pressure Reduction ~ Pressure Reduction + Pressure Reduction
= Main and service replacement + Main and service replacement + Main and service replacement
« Reduction in the number of joints and fittings + Reduction in the number of joints and fittings « Optimized repair time
+ Proactive Leak Detection

Background
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Aggressive Intervention is Economic Optimum NRW Reactive Intervention is Over-Spending

Over-Spending & Intervention Example: fixing only leaks that surface,
Example: replacement of pipes Economic target from replacing meters only when they stop
and meters before their benefit-cost design (M36)

optimal useful life

Total NRW Cost
Phase 2-4

quantifies this

Phase 5
quantifies this

l

Cost of Intervention

Phases 6-8 =
NRW (Volume) implementation
to get there

COST (SM)




Basinwide Water Loss
Program
Development Plan

Audit?

-
— o —

—— - -

Basinwide "Gap" "
Analysis & Utility Specific “Gap

ganchmarking Analysis

RL Component
Analysis Data
Submission

Utility Specific Water

Loss Program [Phase 6
Development -

External iR

Internal

Annual Auditing &
Performance
Benchmarking

Validation & Program
Management



Statistics for Basinwide Aggregate
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Catawba Water Loss Program Outcomes
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Statistics for Individual Utilities
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Statistics for Individual Utilities
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Statistics for Individual Utilities

Infrastructure
Leakage Index
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Background Leakage Unreported Leakage Reported Leakage
Unreported and un-detectable using Often does not surface but is detectable (Often surfaces and is reported by public
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The Big Picture: Economic Intervention

Annual .
Cost-Benefit . I
Water Intervention
& Targets
Balance
Annual M36 Advanced Validation Costs of losses Leakage Management:
water audit *Level 2 A_nalytlcs * by subcomponent * Active Leak Detection
-Level-3 Field Study * in aggregate * Pressure Optimization
Apparent & *Margins of Error * wholesale & retail * Repair Time Reduction
* Network R |
Real Loss Apparent Loss Profile Costs of etwork Renewa
volumes *Theft : : .
*Meter Inaccuracy Intervention Rev?:;ﬁ\ﬂ'?;::ﬁf:'on'
*Data Handli strategies *
Lev_el 1. ata mandiing & * Meter Optimization &
validation Real Loss Profile Program design Rfer.\ewal
*Reported Leakage * Billing Data System
baseline *Unreported Leakage System—specific Integrity
/ﬁ *Background Leakage * Revenue Recovery
( technical .
lvsi economic )
analysis analysis cost-effectiveness
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Catawba Water Loss Program Outcomes

Real Loss Components - By Volume

Reported
leakage
5%

Background
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_____ 28%
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Annualized Cost of Real Losses -
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Types of Leakage
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Unreported Leakage Reported Leakage
Often does not surface but is detectable Often surfaces and is reported by public

using traditional acoustic equipment. or utility workers.

Background Leakage
Unreported and un-detectable using
traditional acoustic equipment.

Background Unreported




Selecting the Right Tool

surface

Background Leakage
Unreported and un-detectable using
traditional acoustic equipment.

Tools

Pressure Management

Main & service replacement
Reduction in number of joints/fittings

Unreported Leakage

Often does not surface but is detectable
using traditional acoustic equipment.

Tools

Pressure Management

Main & service replacement
Reduction in number of joints/fittings
Proactive Leak Detection

Reported Leakage
Often surfaces and is reported by public
or utility workers.

Tools

Pressure Management
Main & service replacement
Optimized repair time




Catawba Water Loss Program Outcomes

Apparent Loss Components - By Volume

Data Handling

11% Large Meters

31%
Meter Inaccuracy
6% Small Meters
Unauthorized 45%
Consumption
13%

Annualized Cost of Apparent Losses -
S11M



Disaggregated NRW Profiles (2017)




Catawba Water Loss Program Qutcomes
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The Big Picture: Economic Intervention
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Intervention

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

cost-effectiveness
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Statistics for Basinwide Aggregate

CWWMG Cumulative NRW Cost Impacts for

5-Year Horizon
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Advantages of a Basinwide Water Loss

Program
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Washington
Pilot, 10 Systems, 9 Months

California
Full Scale, 460 Systems, 2 Years

Hawaii
Full Scale, 100 Systems, 4 Years

Water Loss Control Programs - United States

Colorado

Wisconsin
Full Scale, 165 Systems, 2 Years Pilot, 6 Systems, 6 Months
Utah Massachusetts

2 Pilots, 12 Systems, 6 Months 60 Systems, 2 Years

—

Arizona
Pilot, 6 Systems, 6 Months

North Carolina + South Carolina

New Mexico Regional Basin, 19 Systems, Multi-year
Full Scale, 134 Systems, 12 Months .
Georgia
Full Scale, 230 Systems, 5 Years
Florida

Pilot, 10 Systems, 12 Months
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