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ndia's water sirateqy has an uncomioriable biind
spat.

Mumicipal boards and policy makers spend their
considerable ime trying 1o figure out where 1o get the
next bit of water. The approach never changes. They
tap info another river, dig deeper into already drained
aquifers, lay out hundreds of kilometres of new pipes,
and bulld larger treatment facilities.

Yet we consistently ignore what happens after the
water emtars the pipe. The sad reality is, a significant
portion of the water that we pay for to be extracted,
treated, and pumped just vanishes before it ever
reaches a tag, and the waler that is supplied bul
not ultimately accourted for as billed consumption is
captured under the term ‘Mon-Revenue Watar' (NRW).

Managing NRW is not a routineg maintenance task
or @ back-office ulility exercise. i is ome of the most
practical ways o expand the eflectve capacly ol
Lirtin Wiatar Systams.

When water vanishes bebween 2 treatment plant and
2 household tap, the Inss extends far beyond liguid
volume. Litilities have already paid for raw abstraction,
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chermnical treatment, and the electricily required 10
pump that water across vast distances. A litre of water
Inst after treatment is, in soma ways, like an NPA:
the imvestment has been made, but the value remans
unregised,

The Central Public Health and Erwironmental
Engineering Organisation (CPHEED) se1s a benchmark
of 20% for NRW under its Sendce Level Benchmarking
framework and its 24x7 waler supply guidedings.

Mumbai Bustrates the staggering wolume at stake.
With an estimated NRW rate hovering around 30%
the cily oses approximately 1,132 million lives
per day. That is over one Billion litres of treated
water disappearing every 24 hours from a single
metropolitan system. Sourcing 2 new supply of that
magnilude would regure billions in capital expendilure
and years of mirastrociure development.

Every lost litre cames a heavy carbon and energy
foatpeint. Water distribution s a procass that needs a
ot of power, especially whese the geography makes it
necessary bo move long-distances.

Bengalunu offers a clear case siudy fo this. The
Bengaluru Water Supply and Sewerage Board (BWSSE)
draws waler fram the Cauvery River, lransporting
it roughly 100 kilometres and lifting it 350 metres
uphill before it enters the city network. When physical
iosses occur mside such distibution lines, the energy
spent pumping that water up the elevation gradient is
permanently wastad

The US Emvironmental Protection Agency and the
Workd Bank both emphasise this link: physical water
losses force utiliies to ower-pump and over-freat,
compounding the firancial and gperational dramn,

Metwork: loss is also a publc health hazard. Much of
whan India operates on imermittent supply. When
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pressure in a pipe falls below the pressure outside
it, water and contaminants from e sumoundsng
environment can potentially enter through cracks,
defactive joints and othar weaknasses.

Continmous  pressurisation can help profect water
quality. Howeser, utilties cannot simply increass
pressuie in apeing networks withoul manageng
the structural integrity of the assets first. For a
continuously pressurised network, the  underlying
infrastruciure must be capable of withstanding the
required operating prassures and flows

Sobving NRW requires transitioning from reactive repair
0 predictive network monitoring. Tradiional acoustic
leak detection, such as listening for escaping water
through s1ep testing or noise lpgging remains valuabke
for metalic pipes and pressunsed zones. Modern
networks, howsever, demand mult-layered processes.

District Metered Areas [DMAs) provide the foundational
baseline by isolating hydraulic zones 1o track inflows
against billed consumption. Integrating  real-time
pressure sensars helps utilities identity anomalies long
before water breaches the street surface.

Advanced monitoring framewoeks are accelerating this
shift across glohal and domestic otiities:

» Dateliite Radar & Machine Learning: A 2026 study
in the Journal of Emdronmental Manspement
demonstrated how maching learming can analyse
satedlite radar imagery fo pinpoint leaks beneath
paved mads. The fop model localed roughly
81% of hidden leaks in test zones. Rather than
replacing ground crews, this technology acts as
a force multiplier, helping field teams with better
guidanc to inspect the right locations first,

» |n-Pipe Acoustic Inspection: For large transmission
pipelings, frea-swimming acoustic devices travel
inside a pressunsed papeline with the fow to record
acoustic events without taking the ling out of
sanvice, India's CPHEED guidance recognises the
freg-swim ball technique, and Dubai's Electricity
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and Watar Authority showed its practical impact by
using SmartBall irnspections o detect 43 leaks and
save an estimated 130 million impenial gallons of
walker between 2021 and 2022,

» Smart Metenng Infrastuctre: The Bengaluru
Waler Supply and Sewerage Board BWSSE) is
taking a farpeted approach by replacing legacy
pipedings in high-loss mones 10 reach a 20% loss
target. Rather than a blanket rollout, BWSSB is
starting with large commercial users, deploying
digital meters to calch sboormal consumption
earty and stop revenue leakages caused by fauly
meders of unbilled usage.

International precedents show that low loss rates
stem from operational decpine rather than single

technoloqy deployments. The Netherlands records
distribution hosses of around 6.5%, amoang the lowest
in Europe, alongside relstively rapid renewal of its
drinking-watar network.

Similarly, Singapore’s PUB has ralled out anound
300,000 smart metres in the first phase of Its
Smart Water Meter Programme. The metres record
cansumnption several times a day and fransmit the
data digitally, helping utilities and consumers identify
abnormal usage and potential keaks.

This operational mindsel must extend inside lhe
industrial  sector.  Faciliies  operating  complex
utility loops, boilers, and coping towers frequenty
expenience unrecorded intemal losses. Establishing
a chosed-loop waler balance, enforcng  online
monitaring on recycling lines as recommended by the
Central Pollution Cantrol Board, and utilising treated
effluent fior non-patabls industrial usas, which is a key
focus of CPHEED guidelines, aligns loss management
directly with industrizl water circularity.

o execute this nationaly, India’s waker sector must
prinritise fivi core operational shifts:

= Mandate Basic Metwork Visibility: Bulk metreing,
functional consumer mefres, GES assel mapping,
and DMA structures must become  mandatory
infrastructure prerequisites.

» Integrate Pressure Management: [Hilities must
actively control pressure profiles to limil shess
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on legacy pipes while eiminating back-siphonage
contamington risks

» Heform  Procurement  Models:  Conbracting
must shift away liom paying vendors stictly by
kilomefres of pipe laid. Contracts should bind
compansation to long-term performance matrics,
including kakage reduction, pressure stability, and
assel lile,

» Deploy Targeted Technology: Remote sensing,
inling acoustic tpols, and satellite surveillance
should be deployed strategically basad on specific
loss profles rather than appled as blanket
solutions.

v [(ptimise Network Storape: Service resenairs
must be utilised (o smooth out supply Wansitions
and manage pIessure ZOongs, Serving as ackve
hydraudic controds rather than static holding tanks.

The Mational Water Mission's target of improving
water-use efficiency by 20% also underlings the scale
of the task. Building new supply schemes withaout
plugging existing leaks only compounds operationg
wasle, A5 iniiatives like AMBUT 2.0 push cities
towards more continuous, pressurised water supply,
securing our underground distribution gid becomes
the ultimate test of uban govemance, Municipalies
must recover the wates slipping through thair sireets
today before committing capital fo the next distant
TESEMVOT.
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To know more about the contributor of this case
Sludy, you can writg 1o us. Your leedback i

welcome & should be sant at:
ENGUINyEeawaIE Com
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