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Executive Summary

Leakage is one of the primary concerns for water utilities worldwide, yet North American
investment in water loss has, historically, not addressed the problem with sufficient urgency or
expertise.'

Slowly, the regulatory lag to efficiently control leakage is beginning to
shift. Currently, 29 states in the U.S. have at least one agency that either
mandates or incentivizes some form of water loss control. " Aging
distribution systems, economics, water scarcity, and regulatory pressure
incentivize water loss control programs in light of costly replacement and
repair decisions. Agencies are driven to evaluate their losses and invest in
economic leakage management solutions as water resources become
scarcer and more expensive.

Water loss control can be challenging, confusing, and time consuming. Currently, the industry
lacks the maturity to effectively implement track, record, and proactively find leaks. Effective
water loss control requires a multi-step process, including:

1. Water Audit (also referred to as a Water Balance)
2. Component Analysis
3. Intervention

Each water loss control phase is data heavy, requires accuracy, and can be labor intensive. Data
quality and data collection prove the greatest challenge for utilities when completing a water
audit for the first time. System input and customer volume inaccuracy is a primary flaw due to
meter inaccuracy and unmetered usage. Moreover, executing targeted leak control can be labor
intensive. Utilities with manual meter readers identify increasing the speed of repairing leaks and
setting up district metered areas as extremely time-consuming.
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AT e As water loss control and leak mitigation gain
P e traction as an industry standard over the next
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minimizing the labor intensity associated with
data collection will become a main objective
of reducing non-revenue water (NRW). First,
utilities will require accurate metering at the
production and the customer level in order to
obtain a good water balance validity score.
After, as utilities transition past the audit
phase, they will have to reduce labor-intensive leakage intervention and monitoring solutions.
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Water Loss Control Process

The spectrum of water loss reduction strategies varies. Some
= states mandate that all public water systems conduct annual
- water audits and follow leak abatement Best Management
Practices (BMPs)." California incentivizes water loss control
~ by attaching associated NRW reduction requirements to

| grant application processes. = Other states, such as
Connecticut and Nevada, require water loss mitigation within
the broader water supply and conservation plans."

An effective water loss control requires a multistep process.
First, utilities must conduct a “top down” water audit to quantify and track water distribution
losses. Second, the agencies should conduct a Component Analysis to identify where the leaks
are occurring and the leakage type in order to plan for an efficient and economic leakage control
intervention. Once the utility has determined the economically appropriate means to reduce
overall water loss, it is ready for the intervention stage. Increasing the speed of repairing leaks
and proactive leak detection are two effective strategies to manage real losses.

Water Audit

Water loss control audits are gaining
popularity as the first step to quantify and
track water losses across distribution systems.

They enable a utility to account for all water : A1
uses and calculate NRW. Mandating or Water Balance
incentivizing water utilities to conduct an - Meter Trending
IWA/AWWA Water Audit Methodology, or a andRight Sizing
similarly structured water balance, is one |Leak Detection |
popular water loss control mechanism that is o r——
beginning to gain traction across the US." To : based

date, 18 states require some form of Calculations
mandatory audit with corresponding water loss
control performance targets."™

The AWWA Free Water Audit Software serves as a basic tool to compile a “top-down” water
audit. The purpose of the spreadsheet-based water audit tool is to help “quantify and track water
losses associated with water distribution systems and identify areas for improved efficiency and
cost recovery.”"™ It establishes baseline volumes of real losses through tracking production and
billing data. The AWWA Audit software “calculates the overall system wide volume of real
losses by deducting the authorized consumption volume and the apparent losses volume
(customer meter inaccuracies, data handling errors and unauthorized consumption) from the
system input volume.”"
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Component Analysis

While the IWA/AWWA Water Audit is foundational to a utility’s overall water loss control
program, it is an incomplete NRW tool. A Component Analysis goes one step further to plan an
efficient and economic leakage control intervention. It offers a Real Loss Breakdown
Assessment that identifies where the leaks are occurring and the leakage type. The total volume
of real losses determined by the water audit is separated into three components: Background
Leakage, Unreported Leakage and Reported Leakage. It enables utilities to determine the most
efficient and cost-effective water loss reduction strategy.”

Intervention

A main objective of the component analysis is to prioritize which interventions the utility should
take based on the types of leakage encountered in the system. Increasing the speed of repairing
leaks and proactive leak detection are two intervention strategies that effectively manage real
losses.™

In order to increase the speed of repairing leaks, utilities require better systems that accurately
record the life cycle of the repair. Utilities must record when the call for the leak came in, at
what time the crew was sent out to fix the leak, and the point of containment. It is necessary that
the start and finish times of repair records reflect the run-time of the leak from awareness to
containment.™"

Setting up DMAs can be an effective proactive leak detection strategy to identify hidden losses.
This method isolates one part of the distribution in order to find abnormal consumption patterns.
Potential leaks are identified through continuous monitoring of pressure and flow data.™"

Challenges

As utilities begin to implement water loss control programs, they recognize that the process can
be challenging, confusing, and time consuming. The industry still lacks the maturity to
effectively implement track, record, and proactively find leaks. Each phase is data heavy,
requires accuracy, and can be labor intensive if a utility must manually read meters.

Water Audit Challenges

Data quality and data collection prove the greatest challenge for utilities when completing a
water audit for the first time. System input and inaccurate customer consumption is a primary
flaw due to imprecise meters and unmetered usage."
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Component Analysis Challenges

The lack of leakage failure data is one of the main barriers to effectively executing a component
analysis. Increasing the speed of effectively measuring failure response time proves challenging
for utilities. A utility must record when the call for the leak came in, at what time the crew was
sent out to fix the leak, and the point of containment.” In addition to lagging failure data,
effectively reducing repair times is labor intensive and time consuming for utilities with manual
meter readers.™”'

Intervention Challenges

Proactive leak detection is an effective water loss management tool. Setting up DMAs is one
invention strategy (although still a fairly uncommon proactive leak detection practice in the
United States). While this method effectively measures leakage throughout the distribution
system, it can be extremely time consuming and labor intensive. It requires 24-hour monitoring
to identify the minimum flow point or weekly monitoring to calculate metered consumption and
storage tank levels against total water supplied.”™

Solutions

Increasing data validity and minimizing the labor
intensity associated with data collection will become a
main objective of reducing NRW. First, Water Balance
validity requires accurate metering at the production
and the customer level. Next, once utilities transition
past the water balance phase, they will require leakage
intervention and monitoring solutions with minimized
labor intensity.

Switching to an AMR/AMI network is an effective water loss control tool. Aclara’s STAR
network offers utilities just the solution they require to reduce NRW throughout all phases of the
water loss control process.

STAR _prestige Analytics for Balancing, Right-Sizing and Trending
e Offers a water balance application that makes it easier to quickly identify lost and wasted
water.
e Mapped against geospatial districts, STAR_prestige water balance analytics help
operators accurately compare production costs with revenue.
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Aclara’s STAR_prestige offers utilities certainty of meter accuracy.

The auditing function goes to the source of the data to accurately account for meters.

® Meter right-sizing applications quickly identify lost revenue from incorrectly sized
meters

® Account mappings make it easier for operators to investigate discrepancies and map work
orders for more effective remediation and meter replacements.

e Aclara’s meter trending applications make your capital budgets and operations more
effective by enabling operators to identify and replace meters.

Aclara’s STAR_prestige decreases labor intensity

¢ Eliminates the need for workers to manually read all the meters; thus more effectively
reducing the location and repair time for reported service leaks and setting up DMAs with
ease.

Aclara’s STAR ZoneScan, state of the art leak detection technology, combines acoustic data
loggers from Gutermann International with Aclara’s STAR Network
technology to provide fully integrated leak detection through fixed-
network advanced metering infrastructure (AMI).

¢ Time-synchronized sound recordings are initiated through the
STAR ZoneScan meter transmission unit (MTU).

e The 3300 water MTU delivers hourly, time-stamped reads,
providing detailed information about water usage and identifying anomalies, such as
potential leaks and meter tampering.

e Web-based application software correlates the data between loggers and provides visual
identification of high probability leak locations.

¢ The identification of precise leak locations with correlated, time-synchronized sound
recordings requires minimal attention by operators, reducing the labor intensity generally
associated with leak detection.

Conclusion

As water loss control and leak mitigation gain traction as an industry standard over the next
decade, utilities will require solutions that improve data accuracy challenges, assisting utilities in
faster leak repair and decreasing labor-intensive DMA analyses. Aclara’s STAR_select network
configuration addresses all the leading barriers to effectively managing NRW today. The hosted
meter data management, analytics, and data presentment solution enables water utilities to fully
utilize AMI-collected data to perform analytics, including water balancing, meter trending, and
meter rightsizing. STAR_prestige calculates potential NRW losses and visually displays the
percentage of lost-to-metered water. As a utility advances its water loss control program and is
ready for the intervention stage of the program, Aclara’s state of the art leak detection
technology, ZoneScan, combines acoustic data loggers from Gutermann International with
Aclara STAR Network technology to provide fully integrated leak detection through fixed-
network AML.
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