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ABSTRACT

Significant progress has been made in water sector in developing tech-
nologies and best practices for conserving, purifying, recycling, and de-
salination water etc., that effectively increase drinking availability. In the
developed world, basic efficiency measures are now widely practiced to
reduce un accounted flow of water in urban sector in the industrial and
commercial sectorsand include the use of low-volume plumbing fixtures,
reduction of irrigation schedule, and efficiency improvement for water-
cooling technologies and equipment. Industrial dischargers generally
employ best available pollution control technologies. Basic drinking wa-
ter and sewage treatment are, in place, throughout the devel oped world
and developing nations. More efficient and effective technologies are
gradually emerging. Water |osses categorized into two groups, oneisreal
losses and the other is apparent losses. Real losses are to usually from
the leakagesin the transmission and distribution sides, |eakages and over
flow in reservoirs, sumps and storage tanks and al so the |eakage of water
on service connections up to a point of consumer metering. Apparent
losses are due to in- accumulate metering, un authorized connections,
unbilled connections etc., All these leaks lead to Non revenue of
water(NRW). Inthe case of GV M C(Greater Visakhapatnam Municipal Cor-
poration) the NRW isas much as 25 to 35% asreported. Study conducted
on one of the trunk main namely ‘Raiwada Source’ which caters 28% of
water demand of GVMC. Real losses are cal culated on the system and at
least 26% losses are found in the distribution system and 8% losses are
found in supply side from trunk main to service reservoirs. If real losses
restricted to the norms of CPHEEO, saving in water utility would be 9
MGD whichis sufficient for the time being to supply water at 150 Ipcd to
the residents of Visakhapatnam.  © 2011 Trade SciencelInc. - INDIA
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INTRODUCTION

Thoughthewater supply sysemissuccessfully laid,
technically, thereal problemisthat thesystemismis-
managed and misused through un-metered and unac-
counted water supply. Moreover, low tariff rates, the
policy of subsidy and low recovery rate aswell asme-
tering errorsand billing mistakes burden the system.
Peopleareyet to come out of themindset that water is
naturally availableand hence, afreecommodity. But,
onehasto pay for thetransport of thiscommodity after
refinement. Attending to contamination problemsinthe
mainsbelow the concreteroadsisaso difficult. It has
a so becomevery difficult to take action even after de-
tecting cases of pilferage or theft work and attend to
the problem. GVMC officials hopethat the citizens
become awareof these hardshipsin bringing water from
100km and di stributingin complex environment sothat
they canlend ahand and fulfill their duty of paying for
the services and conserve scarce water resources.

The Greater Visakhapatnam Municipal Corpora-
tion (GVMC) isresponsiblefor supply of potablewa-
ter including planning, design, construction Implemen-
tation, maintenance, operation& Management of water
supply and sewerage system. Thewater supply pipe-
lineshavebeen laid inthecity from early 20" century
onwards. Though the city took up replacement of pipe-
linesfromtimetotime, duetofinancia constraints, it
has not been possibleto fully replaceall the old pipe-
lines. GVMC proposesto implement UFW reduction
measuresin al partsof the city asanimmediate mea-
sure by conducting leak detection studies, metering,
rehabilitation of old pipelinesetc.,

Theexigting facilitieshave been critically assessed.
Some have been found to be designed and/ or con-
structed that they have to be replaced and following
deficiencies have been arrived at based on the
SWOT (Strengths, Weaknesses, Opportunity,
Threads) analysis.

+ Insufficient distribution network
¢ Insufficentinfragtructure

¢ Lack of water audits

s Lack of energy Audits

% Lack of reusefacilities

% Stormwater drainsand utilization
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WATER DEMANDAND DEFICIT

GVMC’sCurrent estimated demand @ 150 Ipcd
stands at 60 MGD for the present population of 1.8
million. Bulk demandfor industrid useis16 MGD and
thusthetotal requirement of water is76 MGD. The
supply provided to domestic sector is40 MGD with
intermittent supply period of onehour aday in different
parts of thecity. The deficit in domestic supply is20
MGD. Therequirement of water for industrid useis20
MGD andthereisadeficit of 4 MGD; thusamounting
toatotal adeficit of 24 MGD. Theingtaled capacity of
Water treatment plantsare 73MGD.

Sour ces of water

Themain surface sources of water for the city of

Visakhapatnam are;
MudasaralovaReservoir
RaiwadaReservoir
Gogthani River
Thatipudi Reservoir
Mehadri GeddaReservoir
Gambheeram GeddaReservoir
Yeeru Left Bank Canal
Godavari River

The City wasinitialy receiving 0.4 mgd of water
from the M udasarl ovareservoir(1902) with subsequent
additions of 3.60 mgd from Gosthani, 9.00 mgd from
Thatipudi, 9.00 mgd from M ehadrigeddareservoir and
16.00 mgd from Raiwadaand Ye eru systemstotaling
56.00 mgd of water. The other sources of supply are
thereservoirsbuilt on minor streamslike Gambheeram
and othersAll these sources arerain fed reservoirs.
The Godavari filtration plant with 33 MGD capacity of
was commissioned during the year 2006 with
Yeleswaram (YLMC) reservoir source.

UNACCOUNTED FLOW OF WATER (UFW)

What is Unaccounted for Water?

1. Unaccounted for water isthedifference between
theamount of water autility purchasesor produces
and theamount of water it can account for insales
and other known usesfor agiven period.

2. Most unaccounted for water canbefoundin FIVE
major areas.
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FiveAreasof Water Loss

Inaccurate or Incompleterecord keeping.

Meter error;

3. Unmetered usessuch asfirefighting, lineflushing,
€etc.

Leaks.

5. Water Theft and unauthorized use.

N e

»

UNDERSTANDINGWATERLOSS

Historically, in most part of theworld, water was
seen asan infiniteresource, and it was believed that
given sufficient capital investment, additional water
sources could always be devel oped, when needed.
Therefore, lost water waslargely ignored by water utili-
tiesor simply accepted asapart of the operation of a
water supply system.

Withtheincreased rate of population growth that
has occurred recently around theworld; themigration
of rura populationsto urban centers; the need to ac-
cessmoredistant and/or more costly sources of sup-
ply; and theincreased cost to produce each unit of po-
tablewater, itisnow unredistic to allow water lossto
beignored or smply accepted.

Currently, around theworld, different governmen-
tal organizations, professond ingtitutions, consultants,
and system operatorsareterminol ogies, definetheir use,
and apply calculationsin different waysin what they
fed istoward the same end objective, to reduce water
loss. Thisgpproach not only hindersany attempt to built
acoherent and accountabl e historical databasefor a
givenwater utility, but also makesitimpractical to ap-
ply benchmarking techniques acrossan industry. Asa
result, it becomesvery difficult to demonstrate respon-
sible management and use of animportant natural re-
source, thewater. Standardi zation of terminology and,
consequently, the cal culationsthat follow, areimpor-
tant and essentid to thewater industry asmuch asthey
areinany other industry.

The problem of standardization of terminology and
caculationsin addressing water balance hasbegunto
beresolved by the collective efforts of number of larger,
nationa professiona water associ ation working in con-
cert through the efforts of the International Water
Association(IWA).
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TABLE 1: Unaccounted Flow — TypesOf RevenueL osses

L osses Components Causes
Water delivered to
special customers that

Unbilled metered are not billed although
consumption  they are metered.
Water used for
operational purposes.
Unbilled Water delivered to
authorized )
consumotion special customersthat
P are neither bill nor
: metered
Unbilled mgtered Different between
CONSUMPLION  otual and estimated
consumption.
Water used for
operationa purposes
Illegal connections
where thereisno access
Unauthorized Iplrlggzlr “Cg]?he;t lk?:\/seto
Consumption legal connections
) Illegal connections of
Non Physical vendors selling water
(‘apparent) o
|osses Under-registration of
customer meters
Poor quality, inaccurate
. meters
Metering
inaccuracies : nqdequate meter
maintenance or
replacement policy
stopped Meters
Datahandling errors
Leakageson  Burst pipes (sudden
transmission and rupture of pipe)
for distribution  Leaking joints and
mains fittings
Physical (real) Leakage Seepage from old
losses overflowsat  masonry or concrete
utility storage  walls Float-valves not
Tank working.
Burst pipes (Sudden
Leakage; on rupture of pipe section
Service or joint) Leaking joints
connections J

and fittings.

Water lossoccur sin two fundamental ways

1. Water lost from the distribution system through
leaks, tank overflows, improperly open drains, or
system blow-offs. Thisiswater that never getsto

e Snoivonmental Science
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the point of end use. Theselossesarereferred to

as“‘red losses” or sometimescalled technica losses.
2. Water that reachesacustomer or other end user,

including beneficid and unauthorized use, butisnot
properly or tabul ated. Thesewater lossesare es-
sentidly “paper” lossesand arereferred to as“ap-
parent losses” or sometimescalled administrative
losses.

Relativetorea water | osses, apparent water |osses
(TABLE 1) typically have amuch greater short-run
marginal cost effect, sincethey affect revenuesof the
water utility at theretall customer rate.

WATER LOSSAND WATER DEMAND
MANAGEMENT

Asthecapital and operating costsof water supply
continuetoincrease, per unit of capacity installed, or
per unit of water produced, thewater industry isbe-
coming moreawareof water demand management. This
isoftenfirst addressed asaneed for conservation ef-
forts, which are effortsto reduce the use of water or to
useit moreefficiently.

However, high real lossesrequirewater suppliers
to extract, treat, and transport greater volumes of wa-
ter per day than their customers need or demand. This
apparent need for additiona water then createsan un-
necessary demand to supply that water.

Real and Apparent Water L oss (UFW)

Both real water |ossand apparent water losswere
defined inthe context of theaggregate water lossprob-
lem. Inbeginning to consider the problem of water |oss,
itisimportant to haveapractica understanding of why
water |osses occur.

Why Real Water L osses Occur

Themos commonform of redl lossesinwater supply
systemsis“leakage’, which occursfor anumber of rea-
sons, toinclude:

1. Pooringdlation and workmanshipin thedistribu-
tionsystem

2. poor ingdlation and workmanshipin service con-
nections

3. poor pipingand connection materids

4. Mishandling of materiasbeforeingdlation

Real loss (the permanent loss) of water in Raiwada source network in Visakhapatnam

ESAIJ, 6(6), 2011

Improper backfilling proceduresaround pipes
Pressurefluctuationsin thedistribution system
Excessive system and/or/ zone pressures
Corrosion around connections
Vibrationandtrafficloading over buried pipelines.
In Britishleakage management terminology, adis-
tinction ismade between “reported leaks” versus ‘un-
reported leaks” or moreliteraly, “reported bursts” and
unreported leaks. Whenapipebursts, it isobviousthat
it will berecognized, reported and repaired withina
fairly reasonable period of time. Thesameisnot true
for small leaks that are the result of a pipe burst, or
actudly never surfaceto becomeobserved. Theselegks
arecontinuousand, athoughlessdramatic, collectively
account for agreater total amount of water lossina
water supply system.

A sgnificant finding of morerecent |eskage correc-
tion efforts has been the large amount of water |oss
occurring on the customer service piping, which goes
fromthesarvicemain or, the property lineshut-off vave,
toasingleor multiple user premise. It has been deter-
mined that in many systemsthe cumul ativelosses oc-
curringintheseamd| diameter pipescongtitutethegreet-
est total source of real loses. Thisproblemiscompli-
cated by thefact that the servicelinesare often defined
by utility policy to be owned and maintained by the
customer. Sincethelossisusualy occurring beforethe
customer meter, thecustomer isnot motivated to repair
it at hiscost until it createsaproblem on his property.

Duetowater’srddiveinexpensveandreedily avall-
ablenatureit has not been considered cost effectiveto
reduce unaccounted for water in the past.

With today’sincreasein costsof producing potable
water in sufficient supply, many water systems are
changingtheir mindsabout water lossandfindingit can
pay for itself and increaserevenuein ashort timein
many cases.

© oo NGO

REAL WATERLOSSESIN GVMC

Themgor problem GV.M.C.isfacingat presentis
thehighleve of unaccounted-for water (UFW). UFW
rateisestimated at approximately 25 to 35% of water
supply.

Thatipudi Reservoir suppliesabout 9MGD of wa:
ter to Visakhapatnam city the pipelinewaslaid during
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theyear 1964. ItisaPSC main. Thereislot of leak-
agesand burstsinthepipdineduring last fiveyearsand
thesameisshown inthe TABLE above. The approxi-
matelossof quantity of water isabout 3MGD. There-
foreitisproposed to replacelinewith BWS Pipesun-
der INNURM to save 3MGD of water.
Indigtribution sysemdsolot of leskagesalongwith
house servi ce connections|eakages being attended by
the GVMC staff. And theseleaks are attended within
24 hourstimeline. The databel ow on rectification of
leaksfrom the GVM C office and tabulated as bel ow:

Leaks BurstsRectified in GVMC (Real
L osses)

Information and datahas been collected (TABLE
2) fromthe office of Water supply Section of GVMC.
As per datacollected about the number of major and
Minor leaksinthedistribution network aong with do-
mestic Service connectionsleakswhich werenoticed
or reported up-on since last four years and isrepre-
sentedinFigure 1.

8000
6000 m 2007

4000
3000 -J ll ._I W 2008
0 8 2009
Major Minor HSC 2010

Leaks Leaks Leaks
Figurel: LEAKSBURSTSRECTIFIED IN GVMC (REAL
LOSSES)

TABLE 2: Leakd BurstsRectified I dentified INnGVMC

House

M ajor Minor Service
Leaks Leaks Connections

L eaks

5 8 &5 8 & g

o 4 o @ o @
1 2007 920 920 5599 5594 2121 2121
2 2008 958 958 5717 5717 2146 2146
3 2009 985 985 6419 6419 2256 2256
4 2010 3114 3114 2902 2902 3515 3515
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CASESTUDY

Field test on raiwadatrunk main and reservoirs
Real lossAnalysis

Identification of unaccounted for water (UFW)in
field test for existing water supply takenisof avery
typica type. Becauseitinvolves:

1. Identification of all componentsof water supply
schemeincluding source, raw water transmission
system, treatment plants, treated water transmis-
son network, servicereservoirs, representativedis-
tribution zonewith governing servicereservoir.

2. Measurement of flow including 24-hour flow mea
surementsat sourcesof water supply, S multaneous
flow measurements at terminal locations of raw
water transmission mainsand treated water trans-
mission network up to EL SRsand find out the dif-
ferenceinthereadingsto know the UFW.

Raiwadareservoir

Another main sourceof Reservoir was constructed
by theIrrigation department at Devarapali withadis-
tance of about 60.00 KM during theyear 1992 asopen
cana. Thisscheme was commenced during the year
1993 with 15 MGD treatment plant at Naravaand sub-
sequently the open cana washanded over to GVMC
during theyear 2003 by thelrrigation department.

Ralwadagravity mainis22 kmlong and it runs
through themiddleof thecity along Nationd Highway
No.5. Gravity main feeds about 25 GL SR/EL SRsen
routeand terminatesat TSR(Town service Reservoir).

Figure2Rai wada Reservoir

= Snoivonmental Science
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DETERMINATION OF UFW

1. Thevolumeof water supplied tothedistribution
system, asmeasured by al master metersat points
of entry, istotaled.

2. Thevolume of water SOLD and distributed as
measured by customer meters and estimated un-
metered uses.

3. Unaccounted-for water isobtained by subtracting
known water usesfrom thetotal water supplied to
thedistribution system.

4. Age and materials of awater system aswell as
population density served can affect theamount of
unaccounted-for water.

5. Quadlitiesof congtruction and materid shavealarge
impact onlossthru leaks.
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6. Takingcareof meter problemswill immediatdyin-
creaserevenue and isgenerally themost cost ef -
fectiveactiontotake.

Analysisof theflow measurement

Theflow measurements have been carried out for
24 hoursor for the supply duration wheresupply isless
than 24 hours. However the measurements have been
continued at such location for sufficient duration be-
yond supply hoursin order toidentify night flow/ valve
leaksetc., Simultaneousflow measurements havebeen
carried out for many stretched by insta ling flow meters
on either side of the concerned pipelines. In situations
whereitisnot practicaly possibleto take s multaneous
flow measurements, measurementshave been taken on
either endfor the same period of theday inorder to get
theredlisticwater quantity.

AINEE

Watefe

CokaTy e miife
Costy  Rerbea

g WteAE
R

Hrwd Part

g

Figure3: Visakhapatnam Cit)}— RaiwadaWater Supply Trunk Main
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It has a so been observed that major trunk trans-
missionareoperated for 24 hourswhereasthebranches
are often operated for lesser duration asper thezoning
of thesystem. It would therefore beworthwhileto work
out theequivaent hourly water ratein order to examine
and estimatethe UFW inthe system, which can dways
be shown in percentage of total supply. Theanalysis
made and the inferences drawn are presented in the
following tables 3,4& 5 asfar asthe* Supply sde” and
“Transmission system” are concerned.

M ethodology adopted

¢ Reconnaissancesurvey of thearea& collection of
data

¢ |dentify locationsof each component of water sup-
ply schemefor fieldinvestigations/ measurement

e 24 hourssmultaneousflow measurementsfor each
component / section up to storagereservoirs& find
thedifference

e Selected distribution zonesfor study as per water
audit manual, study the sampled water connections
& cdibrationandfindthedifference

Deriveinferences& identify losses.

Demand side

Thewater from Raiwada Schemeissuppliedtothe
distribution reservoirs serving wards divisions
9,10,11,13,32,33,35,36,37,38,39,42,67 and 68 de-
tailsalong with thereservoirsblocks of transmission
system aredetailed below.

Real lossesin Transmission Side

Out of thesedivisons, thereservoirsin division no.
33.35.42.67 and 68 have been studied asrepresenta-
tivezonesfor distribution system. Thenumber of con-
nectionsintheseDivisonshasbeenidentified dongwith
thewater consumption. Theoveral supply durationin
these Divisions has been observed to be varying; how-
ever 1.00 hrsdaily supply hasbeen consdered for andy-
Ss. Thedetalled analysisand thesummeryisgivenin
followingTABLES

Casesummary

Asseenfromthefield study thelossesoccurringin
the Trunk main, Reservoir network distribution system
and Water Distribution Systemisasmuch as 8.36%,
23.13% & 26% respectively.
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For comparison the allowable lossesin awater
utility are suggested by the CPHEEO are shownin
theTABLEG6

INnGVMCdidribution sysemsthepipesandvaves
are much older and therefore there is every need to
replace the defective valves and age old pipes as per
CPHEEO dlowablelossesin theentire systemis 15%
only. It isestimated by an authorized sourceto UFW
will bearound 30%inthe GVMC System.

Remedial measuresto reducereal losses by
GVMC

The greater Visakhapatnam municipa corporation
hastaken up refurbishment of water supply distribution
system under thefunds of INNURM . Someimportant
measuresto adopt to curtail non revenue of water are
o Replacement of pipelength & Vaves
o Alternateroutefor systemimprovement
o Alertmetering& billing Ingtalation of bulk metersat
control pointson supply side (Preventive measure)
Congtruction of servicereservoirs,

Erection of New pumpsand motors
Metering at production and service points.
Repairsof leaking pipes
Repairsof lesking valves

Accordingto Hand book on Indian water Utilities
prepared by ADB, Manila, un-accounted flow of wa-
ter invariousurban loca bodiesin Indiaare between
25% to 45%. The precious treated water is wasted
through leakages, pilferages, un-accounting, un- me-
tering, etc.,

Main Action to be taken to control UFW (Both
real & apparent |0sses):

1. Implementation of anew commercial systemfor

better accounting of all water of all water usesand

users.

Lesshillingerrors.

Intensive searchesfor unauthorized users.

Replacement of family meters and extension of

meteringtoall users.

5. Metering of dl production sourcesand installation
of metersat key pointsin thedistribution system.

6. Pressurezoningindistribution systemtoavoid ex-
tremelow and high pressures.

7. Leak detection survey and intensiverepair of pipe
lesks.
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Figure4: LINEDIAGRAM OF RAIWADATRUNK MAININVISAKHAPATNAM WATER SUPPLY

8. Water districtscan befully isolated to monitor for

leaks.

9. Inhouserepar andinstallationsaredone by certi-

fied plumbers.

10. Replacement of residential metersevery 7" year.
Theselossesinflatethewater utility’sproduction

Snoivonmental Science =
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costsand put undue stress on water resources, because
they represent water that isextracted and treated but
never reechescustomersfor beneficia use.. Mgor de-
mentsof proposed UFW project includethefollowing:
1. Peformannud water auditsusngthe WA/AWWA

methodology
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TABLE 3: Summary of Observations- Supply Side

S Intermediate

From To Dia (mm) In Flow Out Flow Difference
No connections (cum/hr) (cum/hr) %
PWD Pump house 4000 KL twin .
(Line1) GLSR Nil 800 Cl 1513 1495 01.19
PWD Pump house 4000 KL twin .
(Line2) GLSR Nil 800 CI 1698 1677 01.24
Narava WTP (new) 4000 KL twin .
outlet GLSR Nil 1200 PSC 2433 2375 02.38
2 Raiwada line
4000 KL twin D/S of booster for
GLSR block 22 1000 PSC 3309 2300
RCL 250 ClI 214
Block 24 200 MS 157.30
HPCL 350 ClI 350.84
NTSL 200 ClI 10.8
ESSAR 300 Cl 8.678
Booster for block 22 250 MS 116.2
3157.81 4.57(%)
D/S of booster for
block 22 Akkayyapalem 800 PSC 2300 925
Block 18 300 AC 238.57
GE Nava base 300 Cl 410.80
Block 15GLSR 350 DI 336.72
Block 15 300 Cl 101.19
Cocacola 150 Cl 5.36
SMN Port 300 Cl 4.54
Ship building 250 Cl 31.05
Shaligrampuram Port 300 ClI 3.74
Thatichettalapdem 300 AC 50.84
2107.81 8.36(%)
800 PSC-
Akkayyapalem TSR 600 AC 925 214.88
Booster for Bl 10 250 ClI 133.35
Sitamdhara PH 400 AC 513.26
Rajendranagar GLSR 300 MS 14.65
876.14 5.28(%)
Summary for Raiwada supply 3309 2916.76 11.85(%)
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TABLE 4: Summary of Observations- Demand side
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. Inlet  Equip Total Equi Total .
SNo Reservoir M eter !o_canon size flow water _Outlet flow water  Difference
(Division) (mm) (cum/hr) reached size (mm) (cum/hr) released (%)
(Cum) (cum)
1 Block 24(1080 KL) 68 200 157.3 3775.2 400 24.33 583.92
2 Block F(50KL) 68 150 7.21 173.04
6 Block 23 (700 KL) 69 300 46.24  1109.76
3 Block CD 62 150 14.83 355.92
4 Indiranagar Block (50 KL) 48 leak 11.14 267.36
Ganesh nagar bypass 59 100 453 108.72
5 RK nagar (200 KL) 65 150, lesk  12.59 302.16
2900.88  23.15%
7 Block 22 (700 KL) 39 250 116.2 2788.8 400 35.12 842.88
Tanker supply @B 18 (@ 25 at 8000it) 35 840
Block 21 (225 KL) 38 200 6.782  162.768
Block 20A (60 KL) 38 200 15 360
Block 20 (225 KL) 17,16 150 4.24 101.76
150 8.19 196.56
2503.96 10.21%
Block 15 (700 KL Branch 1 350 336.72 808128 200
Sump (2270 KL) Branch 2 300 10119 242856 100t0250 409.27
10509.84 982240  6.54%
Block 10A(1000 KL) 34 300 50.24 1205.76 300 48.08 115392 4.29%
Block 10 (1800 KL) 33 250 13335 3200.4 450 18.42 442,08
400leak 11095  2662.8
3104.88  2.98%
Rajendranagar 13 outlet 300 14.65 351.6 300 leak 14.61 350.64 < 1(%)
Sethammadhara sump (250 KL) 12 400 51326 1231824
ASR nagar (500 KL) 11 250 leak 13.79 330.96
Block 6 (1670 KL) 17 110 2640
Block 9 125 3000
TPT colony bypass 12 135 3240
921096  25.22%
TABLES5: Transmission serviceconnection losses
SNo Di\ﬁ,f)ion Dgln?egic rdvg/az;te%r - co\:]\/s?]trired Diff(‘;?;nce TABLE 6: AllowablelL ossesasper CPHEEO
Connections ward(cum)  (cum) Component Allowable L osses(% )
1 68 1962 1034.20 798.07 22.83% Raw water Transmission 1
2 67 1212 1866.70 1177.20  36.93% Treatment plant 2.5
3 42 892 658.32 535.57 18.65% Pure work Transmission 1
4 35 2691 677.28 510.79  24.58% Reservoirs 0.5
5 33 827 1153.90 87723  23.98% Distribution 10
Average 7584 5388.48 3898.76  26.00% Total 15
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2. Improve maintenance, replacement, and rehabili-
tation of pipinginfrastructure:
3. Pilot pressuremanagement in selected areasat low
demand periods
4. Track overdl lossreduction effectivenesswithtime
5. Perform comparative accuracy testing on supply
Venturi metersfrom water trestment plants
6. Perform comparative accuracy testing on whole-
sde customer supply venturi meters
7. Conduct wholesal e customer unmetered connec-
tioninvestigation
Develop and implement aleakage reduction plan
Conduct sampleparald turbine/positivedisplace-
ment meter changeout program. Replacewith com-
pound meters. Comparebilling resultsfor thesame
month of the previousyear.
Characterizeresdentid water demand to determine
averageuseat low flow, mediumflow and highflow.
11. Utilize demand characterization and meter accu-
racy testing resultsto determine the economic opti-
mumfor residentia meter replacement
Evauatecommercid andindustrid meted water use
toidentify potential existing over-sized meter in-
gdlations. Develop aplanto systematically replace
wrong-sized meters with the correct size. Tract
metered water use changefor re-sized accounts.
13. Reducetota annual apparent water

© o

10.

12.

Removal of publictapsand legitimizingillegal
connections

By removing public stand postsand legitimizingil-
legal connections, GVMC can achieveareductionin
revenuelossto the extent of 5— 10 percent in ashort
term. Taking thisinto consideration, GVMC madea
proposal to remove public stand postsand legitimize
illega connectionswithin 3 years. Thereby the appar-
ent lossesinthesystemismarginaly reduced.

Metering: Present statusin GVMC

At present accountability of water produced and
suppliedisnot thereto the domestic water supply sys-
tem. Water meters are existing to the semi-bulk con-
nections, bulk connections, commercia connectionsand
few metersfor thedomestic connections. For measure-
ment of Un- accounted flow of water in domestic, me-
teringisto be provided to the entire house service con-
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Figure5 : Public Tap

nection for domesticwater supply system. A lot of wa
ter isbeing wasted through house service connections
duetointermittent and erratic supply hours.

Toavoidthe un balancewater supply and account-
ability of water to domestic consumersinthewater sup-
ply system and to avoid wastage of water, metering
systemisto beimplemented to theal domestic con-
sumersin water supply. The mains advantageis ac-
countability of water, improvement of revenue, reduc-
ingleakagesand effective maintenance of water supply
system. Hencethe Greater Visakhapatnam Municipal
Corporationisproposing for the metering systemto
the house service connections (domestic purpose). So
that every houseis metered and accounted for and there
by apparent |osses can be reduced.

Transmission water losscontrol and GIS

Water utility engineersaretasked with ensuring
the safe and efficient supply of drinking water. The
roleof aGISintheanaysisof adistribution systemis
to provide accurate data for which an engineering
analysisisto be carried out. The current GIS soft-
ware solutions are adequately addressed the require-
ments of the engineering community and they were
designed to perform the necessary network manage-
ment functiondities, from hydraulic and water quality
analysesto fireflow computation, pump scheduling,
and sl ective scenario management. Asaresult, engi-
neers have relied on exporting datafrom GIS data
setsintothird party softwareto model, analyze, plan,
and design water distribution systems. While efforts
to date have proven successful inallowing very basic
engineering analysesfromaGlIS, engineersareready
to embrace and utilize thistechnol ogy.
¢ GISsystematic integration with computer to ana
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lyzed.

Digplaysnetwork layoutinthecity

Efficient planningand optimization

Detection of wastagesand | eakages

Easy determination of openingand closingand clos-

ingavave

e Overcomingdelaysinoperation

e Monitory/ taxesanadyses/ metering

Informati on about manpower management

» GlSenablesinformation and management sysemfor
water supply and can proveto begood facility man-

agement.

CONCLUSIONS

Potablewater isbecoming scarcer and often mak-
ing it moreenergy intensiveto procure. Moreenergy is
required to pump water to greater distancesand from
deeper depthintheground. Itispredicted that in 2025,
onethird of thegloba populationisexpectedtolivein
chronic water shortage areas and thetotal electricity
consumption of water sector will grow globaly by about
33%inthenext 20 years. Thisalarming situation and
ever increasing popul ation has cautioned everybody to
conservetheavailablewater resourcesand adapt one-
self to optimum use of availablewater. Thewater sup-
ply, asan essential commodity, hasto belooked upon
form demand sideaswell assupply side

The Sourcesfor GVMC are asfar as25 Kmsto
156 kms away from the Center of the city. Convey-
ance of water from distance placesisamajor task. A
lot of amount being spent in brining of water through
cana systemfromYeeru & RaiwadaSchemes. Lot of
water iswasted through pilferages, thefts, evaporation,
sructurelesksand so on. Moreover all theimpounding
reservoirsarerainwater fed anditisbecoming difficult
for GVMCto runthewater supply utility in adverse
seasona conditionsasthe storage levelsinthereser-
voirshasgonedownto 10to 15% during theyear 2010.

The other major drawback in GV M C water sup-
ply systemisleakagesin thedistribution system and
domestic supply system. Thereare gpparent |ossesand
real |osseswhich combindly reported to the 30% of the
produced quantity of water on an average.

Asseen fromthe case study that real lossesinthe
Raiwadawater system that the |osses are 26%, which

Real loss (the permanent loss) of water in Raiwada source network in Visakhapatnam
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iIscommissioned just 15 years back. If wethink about
the age old system, the system functioning from the
source of Mudasaral ovasource which was commis-
sioned during theyear 1902, thelosseswould bemuch
higher.

Review of the potablewater supply schemesre-
vealed unsatisfactory operation & maintenance of the
sameresulting in heavy water |ossesdueto water |eak-
age, illegal connections, theft of water and hugeenergy
consumption. Moreover, GVMC also lack requisite
expertisein Operation and Maintenance of Water Sup-
ply schemes. In many cases, the major causein rev-
enue loss of ULB is believed to be unaccounted for
water/energy lossesin entirewater supply system.

Urgent stepsarerequired to be thought of toim-
prove the efficiency of the water supply servicesin
GVMC aswdl asthequality of water supplied soasto
bring down the water lossesin water supply system
withinpermissblelimits,

Need for creating awarenessamongst residentsis
necessary to give feedback on leaks and pay water
taxes promptly so that the drinking water supply sys-
temsand makethe system economically viable.

GLOSSARY

Redl losses: Physical lossof water visible, suchas
|eakages of transmission, distribution mains, burst of
pipes, over flow of servicereservoirsand leakageson
serviceconnections.

Apparent losses: Non physical lossesdueto mis-
management of system with unmetered, unbilled, un
authorized, in accurate metered connections.

Non Revenue water : water is produced, but no
incomeisgenerated dueto the gpparent lossesand rea
lossesinthewater distribution system by thelocd body.
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ABBREVIATIONS

AWWA-American Water works Association
CPHEEO-Central Public Health & Environmental Engineering
organization.

EL SR-Elevated level servicereservoir

Gl S-Geo-graphical Information system

GLSR-Ground level servicereservoir

GVMC-Greater Visakhapatnam Municipal Corporation
IWA-International Water Association

KL-Kiloliter

INNURM-Jawaharlal Nehru National Urban Renewal
Mission

LPCD-L.iters per capitaper day

MLD(mld)- Million litersaday

NRW-Non Revenue of water

UL B-Urban Loca Body

UFW-Unaccounted flow of water

YLMC-Yeeru Left maincand.
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