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Abstract

As the main component of real water losses, leakage afflicts
most water networks worldwide; even the best Water
Distribution Networks (WDNs) have leakage in their network
infrastructure. Several methods and strategies have been
developed for leakage reduction and performance
improvement in WDNSs. In practice, leakage control strategies,
including active leakage control, passive leakage control,
pressure management, and infrastructure asset management,
are performed by water utilities to reduce leakage. The main
question is, which of these leakage management strategies are
the most appropriate for a specific WDN? The answer to this
question is obtained by analyzing the economic level of
leakage (ELL). In fact, the essential component of a leakage
control strategy is that its target is set in terms of the economic
level of leakage (ELL). This paper provides a comprehensive
review of the estimation of the ELL at different time frames,
including short-run, long-run, and sustainable in WDNSs. In
addition, a procedure to estimate the ELL is proposed
according to the conditions in each network or the relevant
water utilities. Results of this review could be a valuable
reference resource for practitioners and researchers dealing
with non-revenue water in WDNs.
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Fig. 1- The four components for leakage management approach (AWWA, 2016)
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=_=
Measure system pressures: check for
the presence of surges, identify excess
pressure above minimum standard of
service, and any pressure below the
minimum standard of service

Calculate Unavoidable Annual Real
Losses (UARL) using average system
pressure

|

M
=_=
Identify opportunities for achieving
economic management of operating

pressures, to reduce frequencies of new
bursts, and flow rates of running leaks

Calculate the Infrastructure
Leakage Index
ILI = CARL / UARL

|

Operate to economic ALC intervention Calculate Economic Intervention times
times and Economic Annual Real Losses

|

(EARL) using cost of water

1T

Identify economic speed and quality of
repairs, extent and size of sectors

Calculate the Economic
Leakage Index
FLT= CARI./FARL

Identify opportunities for achieving
economic infrastructure management
activities: assets, mains and service
connections

L}
L

Benchmark the operational performance
in managing Real Losses by comparing
the ILI and ELI with international,
national and sub-system data ILI data
UARL < CARL < EARL

Fig. 3- Practical application to calculate ELL (Pearson and Trow, 2005)
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Fig. 4- Provisional relationship between pressure and Cp, for systems with different % of rigid
pipes (source: (Lambert et al., 2014))
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Table 4- Rate of rise calculation guideline
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Table 8- Review of case studies on long-run economic level of leakage
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Fig. 13- Flowchart for determination of Long-run Economic Level of Leakage (LRELL)
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