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1. ARMENIA

Ha3BaHue:

HassaHue BOAOXO3AUCTBEHHOW oOpraHuMsaumm: KomuteT BOAHOroO  X03AiCTBa
MUWUHUCTEPCTBa TEPPUTOPUANBHOrO ynpasaeHusa PA

Fopop u ctpaHa: EpeBaH, ApmeHus
ABTop (b1): Kamo CaprcaH

AHHOTauuA

1. Obuee cBeaeHMe 0 BOAOXO3AMCTBEHHOMW OpraHu3aumm)

KomuTeT BOAHOIO X03AMCTBA MMHWUCTEPCTBA TEPPUTOPUANBHOIO ynpasneHusa PA 6bi1 co3gaH
peweHvem npasutenbcrtsa PA ot 09.02.2001r. N 92. fsnaetca rocyAapCTBEHHbIM
BEAOMCTBEHHbIM yypexaeHnem. Komutet peanunsyet ynpasieHne rocyaapcTBeHHbIMU BOAHbIMM
cUCTEMaMM, a TaKKe obecneymnsaeT nx 6€30NacTHYO SKCMNyaTaumto. TakKe roc. KOMUTET BOAHOTO
X03ANCTBa peannusyetT WHBECTULMOHHYIO NOJUTUKY B chepe BOAOCHADKEHMA N KaHaAn3aLmmm m
y4yacTByeT B peasn3aLmn HauMOHaIbHOM BOAHOM NPOrpammbl, B paMKax NOJIHOMOYMIA KOMUTETA.
Ha Tepputopum PA B UeHTpanvM3oBaHHOM nopsake B chepe MNUTbEBOTO BOLOCHAOMKEHUS U
KaHanuM3aumm AeUCTBYIOT 5 KpPynHbIX KOMMAHW, OKa3blBAOWMX YCAYrM BOAOCHAOXKEHMA U
KaHanusaumu. MoasesoMCTBEHHBIMM KOMUTETY KOMMNAHUAMK 06CnyKmnBaeTcs 82% ianaéaiey anaé
fi00ai0. (5 BoaHbIX KomnaHwii danidaéeée Tafiédaeedapo 2.72 1éi +aéladé) B pecnybauke
cyuiecTByeT 60/blIOE KOJIMYECTBO CE/bCKMX  OOLMH, BOAOCHAOMKEHME KOTOpbIX peannsyercs
CUAaMM OBLLMHBI MM NOCPEeACTBOM OPraHU3aLmie, MMeoLWMX O6LWMHHOE 3HaYeHMe.

1. 3A0 <EpeBaH Boga> (c 2006r. Ha 10 neT BoAaHble cucTeMbl ropoda EpeBaHa u 6amnsneskalmx
Cen chaHHbl B apeHAy ¢paHuy3ckoh opraHmsaumm [xkeHepan Leso. C 2010 roga cTopoHOM
[0roBopa ABnAeTca mepuma ropoaa EpesaH.

2. 3A0 <ApmBogoKaHan> (c 2004r. Ha 4 roga, ¢ NPaBOM NPoSJeHUs eLle Ha 2 roaa, NnocpeacTBom
TeHAepa KOMNAHWA nepefaHHa B ynpasneHue ¢paHcyscko opraHusaumm Cayp. PeweHnem
npasutensctea PA ot 14.07.2011r. N 972-A cpok paenctsua porosopa “O6 obecneyeHuu
npoAaseHnsa npoLecca YactHoro ynpasneHna 3A0 ApmBOLOKaHan” CPoK aencrama gorosopa 6bin
npoaneH o 31.05.2016r. B peweHnM nNpaBUTENbCTA TaKXKe 3aN0)KeH MYHKT O TOM, 4TO no
OOCTUMKEHMIO JL@HHOTO CPOKa, CPOK AEWCTBUA AOrOBOPA MOXKET 6bITb NPOAJIEH ELLE HA rog4,

3. 3A0 </lopu-BogokaHan> (51 npoLeHTOB akuuit npuHagneKat PA, a octasbHble 49 NpoLLEeHTOB —
COOTBETCTYIOLLMM 0B LIMHAM 30HbI 06CNYXKYyBaHMA),

4. 3A0 <llupak-sogokaHan> (51 npoueHTOB akUuMi NpuHaanexaT PA, a octanbHble 49 NpoLUeHTOB
— COOTBETCTYOLLMM OB6LLMHAM 30HbI 06CNYKYyBaHMA),

5. 3A0 <Hop AKyHK> (51 npoueHTOB akuuii nNpuHaanexkat PA, a ocTanbHble 49 NpoOLEHTOB —
COOTBETCTYOLWMM OBLLMHAM 30HbI 06CNyKYyBaHMA),



YnpasneHune Tpema noacgHumm Komnaumamm ¢ 2009 roga Ha Tpu roga, ¢ NpaBoOM NpoasieHuA
ele Ha oauH rog peanusyer KoHcopumym u3 Tpex 3A0: HemeuKux opraHusaumin MVV decon
GmbH, MVV Energe AG n apmsaiHckoro 3A0 <3in-U-[xkn-Cepsuc>.

560 OOWMH NUTAOWMXCA 33 CYET UCTOPUMYECKM CHOPMMPOBAHHbLIX JIOKANbHbIX MCTOYHWUKOB:
BOAHbIE CUCTEMBI IKCNYAaTUPYIOTCA OBLLMHON U/UAN KUTENAMM 0BLLMHBI. ITU OBLLMHDBI, HAX04ACh
BHE 30Hbl 06CNYKMBAHUA KOMMNAHUAMM, PAKTUUYECKM OKa3aNUCb TaKKe BHE MHBECTULMOHHDIX
nporpamm, MpPoOrpamm Mo NpPeaoCTaBAEHUID TEXHUYECKOM nomowu M ap. B otanume ot
BOZOCHAOKAOLWMX KOMMNAHUI B AaHHbIX OBLWMHAX A0 CUX NOP HE YTOUYHEHbI 33434M, CBA3aHHbIE C
Tapupamm, MMHUMA/IbHbIMUK PEXMMaMKN BOLOCAOKeHNA 1 ap. B AaHHbIX 06LWMHAX B OCHOBHOM He
chOpMUPOBaHHbI MHCTUTYLLMOHAJIbHbIE CTPYKTYPbl, KOTOPblE A0MXHbl HECTU OTBETCTBEHHOCTb 33
3KCMJlyaTauMIo U ynpasiaeHne BOAHbIMU CUCTEMAMM.

2. Cratyc notepb BOA, COKpalLLeHMe NOTepb U Leaun Ha byayuiee

Ha cerogHAWHMA aeHb B ApMEHUM NOTepu BOAbl B CUCTEMAX COCTaBAAET NPUMepPHO 58-
67%.

MpoueHT noTepb BOAbI B 3TUX CUCTEMAX BbICOK, HO He ABAAETCA KPUTUYECKUM. BO mHOrom
3TO CBA3aHO C Tem, 4To B HacneactBo oT CoBETCKOro coto3a 6bina nonyvyeHa
HeyCcOBepLUEHCTBOBAHHAA cUCTEMa (BOAOCHAbOXKeHMA), a B MOCTCOBETCKOE BPeEMA He
OCYLLECTBNANOCH [OCTAaTOYHOIO Pa3BUTUA U GMHAHCMPOBAHMA.

CerogHA OCyWeCTBAAIOTCA MEpOoNpUATUA ANA CHUXEHMA YpOBHA NOoTepb BOAbl WU
npuveefeHnA ero K HOPMATMBHOMY [MOKasaTenlo AOMyCTMMbIX NOTepb B npouecce
BogonoTpebnenusn, B cpeaHem, B 30-40%.

ExxerogHo TOCyAapCTBEHHbIA KOMUTET BOAHOMO XO3AMCTBA, a TaKXe onepaTopbl
BOOOCHabXKeHUA, B YaCTHOCTW, KOMMaHWsA «EpeBaH [AXKyp», OCYLWECTBAAIOT LUKA
MepPONPUATUIA, HanpaB/leHHbIX Ha NpPUBEAEHWE KOAMYecTBa NOTepb BOAbl K
HOPMaTMBHOMY NOKa3aTento B bamkanwue roapbl.

3. Yeunua BOAOXOBﬂﬁCTBeHHbIX oprauusau,uﬁ Nno COKpauweHUIo noTepb BOAbI

HaunHaHa ¢ 2000-oro roga lMpasutenbCcTBO APMEHUU Havan yaenAaTb cepbe3Hoe BHUMAHWe Ha
BOCCTAHOBJ/IEHWE W PA3BUTUE KOMMYHA/IbHOFO BOAOCHAbXeEHMA, C NpPUBJEYEHMEM YACTHOIO
CEKTopa U MeXKAYHAPOAHbIX MHBECTULMIA.

Ha CGI’O,LI,HHLIJHVIVI AeHb B ApmeHun noTtepu BoApl B NUTLEBOM U OpOCMTeJ'IbHOIZ cncremax

cocTtasnsfet npumepHo 58-67%.



C 2008 no 2014 roa nocpeactsom ocyaapCTBEHHOTO KOMUTETa BOAHOMO XO3AMCTBA, a
TaK)Xe onepaTtopoB BOAOCHAbKeHWs B chepe KOMMYHANbHOro BOAOCHAbKeHMA Obinn

peann3oBaHbl creaytowme paboTbi:

MHCcTUTYuMOHaNbHble pedopmbl

Mpouecc 3aK/IlOYEHMA [OroBOPOB BOAOCHAb)eHMs ¢ aboHeHTamun B
YCTaHOB/NIEHHOM 33aKOHOM MNOPAAKE,

e PaspaboTka npaBuMn  BOAOCHAbMKeHMA M KaHaAusauuu, YTBEpXKAeHue
MOCTaHOB/IEHNA NPaBUTENbCTBA (BKAKOYAA PYHKUMM HAA30pa M KOHTPOAA Hapg,

BOAOCHabXeHnem )

e CrtpouTtenbctso 3357.9 Km ceTet BOAOCHAOXEHUS U KaHanu3aumm

o CTpounTenbcTBO 127 HACOCHbIX CTaHLMM

e CTpouTtenbcTBo 239 pesepByapoB NMTbEBOI BOAbI

e [lpouec ycTaHOBKM BOAOMEpPOB (85 NPOLEHTOB YCTAHOB/IEHbBIX BO4OMEPOB)

e YcoBepLIeHCTBOBAHNE CUCTEMbI y4eTa NOCPeACTBOM BHEAPEHUA HOBENLLMX
TEXHONOTUMNA.

e [lpouecc peryMpoBKM NoACOB AaBEHUA.

4. Mpo6nembl, C KOTOPbIMM CTaZIKMBAETCA BOAOXO3AUCTBEHHAA OpraHusauua B
pelieHMn BONpPoCcoB NoTepu BoAbl

BbiCOK ypoBeHb wu3HOCa TpybonpoBoAoB BoAOCHabXeHusa. 57,3% oT oblwein AAuHbI
TpybonpoBoAOB AEMCTBYIOWMX BOAONPOBOAOB 6biN0 nocTpoeHo 6onee 20 neT Haszaa. MNoteps
BOAbl COCTaBAAET NoYTM 65% oT obuiero ob6bema nNogaBaemoit Bogbl. B aBapMitHOM COCTOAHMM
HaXoAATCA MHXXEHePHble KOMMYHUKALMW U COOPYKEHUSA CUCTEM BOLOCHAOKEHMA U KaHaIM3aLMK.

Okono 170,000 nwopert cHabxkaloTca NUTbeBOW BOAOM M3 MNOBEPXHOCTHbIX WUCTOYHUKOB,
nogasaemoin uyepes 16 CTaHUMI OUYMCTKM NUTbEBOM BOAbl, KOTOpble paboTatoT KpaliHe
HeyA0BNETBOPUTE/BHO.

bonblwan YyacTb XN0paTOPHbIX CTaHLI,VIﬁ HOpPMaJ/ibHO He pa60TaeT, 60/1blUadA YacTb HACOCOB UMeeT
AO0BOJ/IbHO HU3KYIO 3HEProoTaady. EMKOCTb pe3epByapoB HeEYyAOB/NETBOPUTE/IbHA. YacTb M3 HUX
BblBeAeHa U3 3KCnayaTauunn.



KaHann3aumoHHble KOMINEKTOPbl M 0KOMo 63% OT 06luei A/NHbI CeTeBbIX KaHa/M3aUMOHHbIX
TpybonpoBoAOB HaXOAATCA B aBapUMHOM COCTOAHUU. B cucTeme BOAOCHaABKEHMA OCHOBHbIMMU
3aja4yamMun ABNAIOTCA 3aMeHa CUCTEeM C HacOCHOM nojayei rpaBUMTALMOHHbIMK CUCTEMaMU U
PEKOHCTPYKLUMA pacnpesenntesibHom CUCTEMbI.

5. 3HaHUA U NoTeHuMan, Heobxoaumble ANA yNyylIEeHUA yNpaBAEHUA NOTEPAMM
BOAbI

Heobxoaumblii noteuman Ana ynpasaeHMUa NoTePsSAMM OCHOBbLIBAETCA HA COBPEMEHHbIe
rMApPOTEXHUYECKMNE, SKCMNYTaLUMOHHbIE NOAXOAbI, a TaK¥Ke Ha MeppPoNpPUATHAX, HanpaB/ieHHble Ha
yCOBepLIEHCTBOBaHMeE yyeTa, peannsalmm u Hagsopa.



2. GEORGIA

Name of the Utility: Ltd “Georgian Water & Power”
City and Country: Thilisi, Georgia

Author(s): Nino Kezevadze

Abstract

The company, which | represent, is in charge of ecologically vulnerable, sensitive natural resource
of the region with greatly strategic and essential functions — supply of the capital with drinking
water, which, in its turn, requires great responsibility and high reliability.

High efficiency of water industry and economic profit is of high importance as well, as those
factors are reflected in the tariff and correspondingly have an effect on social status of the
population.

The main criterion of efficiency of water supply system and production is reduction of water
losses. In this direction besides efforts of water supply companies, the government is stimulating
the companies as well. Particularly, Georgian National Energy and Water Regulation Commission
(GNERC) establish the admissible amount of water losses to be reflected in the tariff. For the
improvement of efficiency of the water supply system, the Commission is authorized to use
different acceptable forms of encouragement, to leave the saving received from reduction of
losses at the disposal of the company. For this purpose a yearly program for reduction of water
losses shall be submitted to the Commission.

Nevertheless water supply systems of Georgia are characterized with high losses. Correspondingly
the main priority of water supply companies is to minimize technical losses in the system and in
the network.

1. General background on the utility

Company Georgian Water and Power (GWP) provides 24 hour water supply for 1, 5 min
population with insignificant interruptions.

The company serves approximately 400 000 customers the city wide. From which:

e Up to 2000 budgetary organizations
e Up to 15 000 commercial customers
e The rest is residential sector

Quantity of supplied drinking water is 21 m?®/sec.



The share of underground water supply is 60 % and surface waters - 40%.
Underground waters are mainly produced from Mukhrani artesian basin of river Aragvi.

For producing surface waters two reservoirs are used — Zhinvali in Aragvi Gorge and Thilisi
reservoir.

Drinking water after treatment is transported to water supply and water regulation reservoirs for
collecting for the purpose of uninterrupted water supply. 89 reservoirs are located in 35 places in
the city with total capacity of 300 000 m>. Nearly 90% of reservoirs are underground.

There are 141 hydraulic pumping stations in GWP.

Water supply reservoirs and water pumping stations distribute water in the local 3600 km
network, which is additionally equipped with 1000 small pumps.

Zhinvali reservoir is also used for generation of 134 000 kW electric power.

Total volume of delivered drinking water is 450-500 min m®. From which 95 % is supplied to public
utilities and population, and the rest to the industrial sector.

Water losses in the water supply of the capital are on average 38% and in the network is 42-45 %.

2. Status of non-revenue water and water loss reduction and future goals

In the water supply systems of the capital physical losses are widely spread. Mainly:

o Water losses from the water supply network and capacitive facilities, which include:

a) Hidden leakages from the water supply network, walls and foundation of capacitive
facilities;

6) Visible leakages of water in case of faults and breakdowns of pipelines and fittings.

e Water losses due to damaged water conduits and water supply networks, during which
water floods on the surface (pipe bursts, depressurization and destruction of the
pipeline joints, corroded pipes)

e Water losses in the process of emptying the pipelines during repair works, replacement
of the equipment

Commercial losses of water occur, particularly:

e Losses of unpaid (not billed) consumed water from the system
e Uncoordinated and unauthorized water intake

e Exceeding actual consumption versus normative one, which is not paid by unmetered
customers



3.

Efforts of the utility to reduce non-revenue water and water loss reduction (maximum

200 words)

Increasing reliability of Zhinvali — Grmagele tunnel
Rehabilitation of raw water stations and delivery networks
Rehabilitation of infiltration grounds in Aragvi Gorge
Minimization of local faults and breakdowns

Normalization of hydraulic control

Stable storing of raw water in Zhinvali and Thilisi reservoirs
New connections to the capital water supply system
Improvement of underground communications

Completion of the metering program

Developing a flexible system for paying off customers’ debts

Isolation of the storm water network from sewage network

Georgian National Energy and Water Regulation Commission (GNERC) establish the admissible

amount of water losses to be reflected in the tariff. For the improvement of efficiency of the

water supply system, the Commission is authorized to use different acceptable forms of

encouragement, including saving received from reduction of water losses to leave at the disposal

of the company. For this purpose a yearly program for reduction of water losses (technical,
unregistered) shall be submitted to the Commission.

Greatest challenges of the utility in addressing non-revenue water

Due to mountainous relief typical for Tbilisi, its water supply networks consist of 5
vertical zones. Correspondingly water delivery to the customers is associated with high
power inputs.

Closed cycle in the water supply doesn’t exist (circulatory water supply)

Introduction and development of less water — retaining and dry processed technologies
are not used

In the sewerage network — low technical standards of the sewerage network result in
high leakages and mixing with storm water network, which causes additional pollution
of river Mtkvari because of the sewer.

Taking into consideration the relief peculiarities of the capital, in particular, longitudinal
locations and locations with limited width, water supply and drainage pipes are laid very
close to each other. During water supply schedules, repair works or emergency
switching, emptying of the system is accompanied by vacuum effect in the conduit,



which generates suction vector in them. Owing to that vector canalized water from
accident-sensitive pipes located nearby penetrates in the water supply pipes. Certainly
the indicated process is very short and instantaneous, but water pollution effect is
sensed.

As for investments, water supply and sewerage infrastructure is in desperate state.
Often funds are not sufficient, as it is a very costly sphere and attraction of investments
is problematic because of lack of well —assigned complete package of “rules of game”.

Knowledge and capacity needs to improve non-revenue water management:

Thorough knowledge of technical equipment of the water supply system and
fundamental knowledge

Proper vision of the technological processes and ability to analyze

Awareness of achievements of high technologies

Managerial skills in setting priorities

Theoretical knowledge of hydroeconomic balance and practical skills to draw it up.

10



3. ISLAMIC REPUBLIC OF IRAN

Title: IWA's Water Balance in Iran
Name of the Utility: National Water and Wastewater Engineering Company (nww)
City and Country: Tehran - Iran

Author(s): Ali Akbar Ghazali

Abstract

After the successful application of performance standards and indicators recommended by the
International Water Association (IWA) by a number of countries, the National Water and Wastewater
Engineering Company (NWW) decided to use the studies for the management and assessment of
water losses in the networks under its control. Accordingly after review of the required information,
the company prepared the strategic program (recommended by IWA) for reduction of water losses in
the network, the first step of which consisted of preparing the water balance program. Accordingly,
after the relevant training workshops and numerous meetings (over 80 in total) the water and
wastewater companies (35 companies) were notified of the mentioned program in a very large scale.
In addition to the IWA recommended indicators, new formats, software applications and indicators
were also prepared and used for collection and verification of data and network comparison.

1. General background on the utility
Urban Water Distribution Information In Iran (2013):

e No. of water and wastewater companies under NWW: 35 companies
¢ No. of connections: 14447000

e System input volume: 5607000000 M*

e Water network length: 142000 km

o %NRW: 24.7%

2. Status of non-revenue water and water loss reduction and future

After implementation of Water Balance Program a number of information was obtained on the
situation of Non-Revenue Water in Iranian cities, which were not available before. This section
presents some results of the project.

11



Figures 1 present the water balance table based on the NRW components and their ratio for the year
2013. Figures 2 present the amount of NRW percentage in Iran befoe and after water balance
program and the future plan.

Figures 1: the water balance table based on the NRW components and their ratio for the year 2013
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Figures 2 : the amount of NRW percentage in Iran befoe and after water balance program and the future plan

3.

Efforts of the utility to reduce non-revenue water and water loss reduction

As mentioned NWW launched the water balance program in the year 2005, with the objective of
assessing and managing the losses in networks of the subsidiary companies. Given the fact that
companies had different definitions for UFW components prior to this action, there was an initial
need for training the staff on the use of standard terms and for introducing the new indicators and
methods for reduction of Non-Revenue Water. To this end the Company undertook extensive
activities to train the relevant staff, which included:

Organization of Specialized Training Workshops (350 man/hours)

Organization of a training course (5400 man/hours)

Holding explanatory meetings (640 man/hours)

Organization of 36 local workshops in the companies for urban managers (5700 man/hours)
Cooperation with the WBI for organization of a 2-day workshop targeted at all the
Operational Deputies and staff in charge of Non-Revenue Water in the companies.

After these activities, NWWEC undertook started to implement the program through measures
described below:

Study, translation and compilation of various references

The compilation of Water Balance Manual

Design of software in EXCEL environment

Collecting data from companies, analysis and generating reports

Defining indicators to control data accuracy and preparing the draft benchmarks for NRW
components

Calculating the acceptable level of NRW (standard) in each city

13



4. Greatest challenges of the utility in addressing non-revenue water

The IWA Water Balance Program has been implemented in all the national cities (1060 in total)
yielding to acceptable outcomes on identifying the conditions of the networks from the aspects of
real losses, apparent losses and non revenue water. Before the program this form of information was
unavailable, while today it is available for every city. Currently all projects in the NWW affiliated
companies are based on a target oriented strategy and are designed and defined accordingly. The
results of the water balance program have illustrated the weaknesses of each network and through
an economical analysis (made possible by the software distributed to each company) the priorities of
each NRW reduction project are set. Moreover since successful implementation of Water Balance
program depends on accurate measurement of parameters of correct engineering estimation of
some components, the companies are encourage to upgrade the measuring equipment at their
disposal.

5. Knowledge and capacity needs to improve non-revenue water management:

We welcome anything that will improve NRW management.

14



4. KYRGYZSTAN

HasBaHue:

HassaHue BOAOXO3AWCTBEHHOW oOpraHu3auuu: [enapTameHT pPasBUTUA  NUTbEBOTO
BOAOCHab»KeHMA U BopgooTBeAeHMA npu [OCYyAapCTBEHHOM areHTCTBE  apXMTEKTYPbI,
CTPOUTENBLCTBA U }KUIULHO-KOMMYHA/IbHOTrO X03aicTBa npwu Mpasutenscrse KP.

Fopogp u cTpaHa: r.buwkek Kbiprbiackaa Pecnybavka
ABTOp (bl):

AHHOTauuA

1. Obuwee cBegeHne 0 BOAOXO3AMCTBEHHOI OpraHM3aLmm
[lenapTameHT  pa3BUTUA  MUTbEBOTNO  BOAOCHAabXeHMA UM BOAOOTBEAEeHMA  Npu
Ffocy4apCTBEHHOM areHTCTBE apXUTEKTYPbl, CTPOUTENbCTBA M MUJIULLHO-KOMMYHa/IbHOMO
xo3anctea npu Mpasutenbctee KP. Llenbto [enapTameHTa ABAseTCA CO34aHMe YCN0oBUIM Ana
YCTOMYMBOrO PasBUTUA NMUTbEBOIrO BOAOCHAOXKEHMA U BOAOOTBEAEHMA HACE/NIEHHbIX MYyHKTOB
Kbiprbi3ckon Pecnyb6amku.

3amayamu [lenapTameHTa BAAIOTCA
- pasBMTME MNUTbEBOrO0 BOAOCHAGMKEHWA U BOAOOTBEAEHMA HACENIEHHbIX MYHKTOB B
COOTBETCTBMMU C TPeOOBAHMAMM CTaHAAPTOB, CAHUTAPHbIX HOPM U NPaBU
- ycuneHuwe noTeHuMana obCnyXuBaloWMX OOBEKTOB CUCTEM LLEHTPA/IM30BAHHOIO
BYOZAOCHabKeHMA W BOAOOTBEAEHMA B TOM uucine obuwecTBeHHbIX 06beanHeHuln
noTpebuTenen NUTbLEBOM BOAbI
- MOHUTOPWHT, KOOPANHALUMA U COAENCTBUE B peanm3aumm A0ATOCPOYHbIX U CPeAHECPOUHbIX
nporpamm pasBUTUA NMUTbEBOTO BOAOCHAOXKEHNA U BOAOOTBEAEHMA HACENEHHbIX MYHKTOB.

2. Cratyc noTepb BOA, COKpaLLeHMe NOTepPb U Lenun Ha byayuiee

MoTeps NMTbeBOW BOAbI OCHOBbLIBAETCA HA HE PaLMOHANIbHOE UCNOJIb30BaHWE HACENeHUeM
nuTbeBol Boabl. MNnTbeBana Boga B OONbLWIMHCTBE HaceNeHMEM WMCNOJb3yeTca B KayecTBe
nonvMBa OropogoB YTO MNPUBOAUT K He paumoHanbHOMY MCNONb30BaHMIO. Cnabbii
TEXHUYECKMIN NOTEHLMAN COTPYAHMKOB @ TaKKe OTCYTCTBME MaTepuanbHO-TEXHUYECKOM 6a3bl
KOTOPbIA NPUBOAUT K HECBOEBPEMEHHbIM YCTPAaHEHMEM YTeYeK NPUBOAUT K noTepe
NUTbLEBOM BOApI.
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3. Ycunua Bog0xo3aMCTBEHHbIX OpraHM3auMii NO COKPaLL,EHUIO NOTePb BOADI

[lenapTameHTOM Pa3BUTUA NUTbEBOIrO BOAOCHAOMKEHMA N BOAOOTBEAEHUS ANA COKPALLEHUS
notepb MWUTLEBOM BOAbI, BHOCUTCA NPeA/ioXKeHUs oblecTBeHHbIM 06beanNHEHNAM
notpebutenam NUTLEBOWN BOAbI, XO3AUCTBYIOWMM CybbEeKTaM yCTaHaBIMBaTb BOAOMEpPHbIE
CYETYMKK, ANA y4eTa BoAbl. B HacTosee Bpems B pAAe HaceNeHHbIX NyHKTax Kbiprbi3ckom
Pecnybivku npoBoAATCcA Mepbl MO YCTAHOBKE BOAOMEPHbIX CYETYMKOB. PaspabaTtbiBaeTcs
nporpamma no yctaHoBneHuio Tapuda (6oHyc) 3a 1m3 Bogbl, noTpebnsemoint NUTbeBOM
BOZbl, 3TO NPMBEAET K PaLMOHaIbHOMY UCMNONb30BaHUIO MUTLEBOW BOABI.

4. Mpo6nembl, C KOTOPbIMWU CTaJIKUBAETCA BOAOXO3AWCTBEHHAsA OpraHu3auua B
pelweHnMn BonpocoB NoTepu BoAbl

B pAge HaceneHHbIX MYHKTOB, OTKa3blBalOTCA OT YCTAaHOBKU BOAOMEPHbIX CYETUMKOB,
CCblNafACb Ha OTCYyTCTBME AeHer. HaceneHue oKa3biBalOTCA OT MOBblleHUA Tapuda 3a
NUTbEBYIO BOAY, TaK-KaK CUMTAIOT BOAY KaK NPUPOAHbIN Aap, U 33 HEe He AO0/KHbI NNaTUTb.
HeT TexHWYeckux cepBMCOB MO OOCAYKMBAHUIO CUCTEM BoAdonpoBogHoM cetu. Cnabbii
noTeHuuan obCNyKMBAlOLWLEro MepcoHasa CUMCTeM BOAONPOBOAHOM ceTW. Manblh NPUTOK
MO/I0AbIX KaApoB ANA paboTbl B CMCTEME BOAOCHABKEeHMA M BOAOOTBEAEHUS.

5. 3HaHuMA ¥ NnoTeHuMan, Heobxoaumbie ANA yAy4YLLEHUA YNPABAEHUA NOTEePAMMU BOADI
[na ynyyweHuna ynpasaeHna noTepaMn Boabl HEO6X0AMMO rocyfapCcTBEHHAA NPorpamMmma Ha
ypoBHe lNpasutenbctsa Kbiprbisckoi Pecnybanku.
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5. PAKISTAN

Title: NON-REVENUE WATER MANAGEMENT
Name of the Utility: KARACHI WATER & SEWERAGE BOARD
City and Country: KARACHI-PAKISATN

Author(s): ENGR. JAWED SHAMIM

Abstract

KW&SB is responsible for managing water supply to its more than 1.05 million registered consumers
in the planned areas and around 0.4 million unregistered consumers mostly living in irregular or
regularized shanty settlements. Around 50% of the inhabitants live in the so called shanty
settlements. Out of 1.05 registered consumer only 0.3 million pay their monthly water bill. Rest
getting water without paying a single penny to KW&SB. Apart from poor collection efficiency KW&SB
the other major component of non-revenue water is wastage of around 35% of the total quantity
supplied from the source, only 65% reaches up to the consumer. There is a huge gap between
demand and supply and it is stated that the city is getting half of its water demand. Since the city is
located at around 150 km distance from the major water source it is costly to lay addition system. For
such utilities it is more economical and essential to control the water loss instead of just go on laying
the new infrastructure. KW&SB needs to work a lot in this area.

1. General background on the utility

Karachi Water & Sewerage Board (KW&SB) is one of the biggest water utility in South Asia managing
the water supply of a mega city of more than 20 million population. Karachi is a coastal city which
gets water from two surface water resources i.e River Indus and Hub Dam. The major source is River
Indus located at around 150 km away from the city ,from where around 550 mgd water is supplied.
From Hub Dam only 100 mgd water is supplied but this source is dependent on rains in the
catchment area of the Dam. It has a storage capacity for only three years. Karachi is the industrial
hub of Pakistan and generates around 70% of the total revenue of the country. The water demand
for this industrial city is around 1000 MGD whereas the current supply from the Indus source is
around 550 MGD. Out of this 550 million around 400 mgd water is available to the consumer as
around 35% is wasted in the transmission losses. People are facing acute water shortage and the gap
between demand and supply is widening with the passage of time as the population growth of the
city is 4.5% due to influx from other parts of the city.
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2. Status of non-revenue water and water loss reduction and future goals

The huge transmission system comprise of canals, tunnels, siphons, conduits etc but unfortunately
no measuring devices are installed either on the bulk transmission system or the distribution
network. As a result it is not possible to measure the exact quantum of non-revenue water. However,
an estimated figure based on some rough calculation show that 35% water is lost in the transmission
and distribution sysytem. In view of the limited quota of 1200 cusecs from river Indus source which
has fully exhausted and the non reliability of the Hub Dam source the importance of water loss
reduction and non-revenue water has increased manifolds. Further the cost of building the new
infrastructure for transmitting water from the distant located source is much higher than conserving
the amount of water that is being wasted due to theft for irrigation and leakages in the bulk
transmission and distribution system.

In a recent meeting with the Minister Local Government, it was emphasized that KW&SB should plan
to undertake a mega water loss reduction project instead of just making projects for induction of
additional water in the system. The biggest hurdle in execution of such mega projects is of funding.

3. Efforts of the utility to reduce non-revenue water and water loss reduction

Not much work has been done on non-revenue water and water loss reduction. A foreign aided
project was taken up around 20 years back which brought some reduction in the water loss but the
impact could not be measured as there were no measuring equipments installed on the transmission
and distribution system. The only impact noticed was the improved water pressure in the system and
lesser complaints from the respective project areas.

A project for installation of water meters was initiated by KW&SB few years back but it could not be
executed due to some contractual issues and no political ownership. Politicians do not have much
interest in such projects as such projects fetch no significant political gains. However, KW&SB is
preparing a scheme for water loss reduction program.

4, Greatest challenges of the utility in addressing non-revenue water

e The transmission system is more than 150 km long. It comprises of canals and conduits.
Farmers in the vicinity of the transmission system draw water through pumps which are
installed at night and removed in the morning. This theft is often in connivance with the
KW&SB's field staff and the line guards. These farmers not only use money but also the
political influence to continue the pilferage.

e Weak legislation and low penalty/punishment on tampering the water infrastructure.
People get easily freed on bail again and again after committing the crime.

e Political interference in the operations.

e Qut of 1.05 registered consumers only 0.3 million pay the monthly water bill , which is very
nominal.
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o lllegal hydrants installed by powerful water mafia having political backing and connection
with the KW&SB's staff.

e No true accountability on illegal water connections.

e Absence of measuring system and billing not on volumetric basis but on the basis of area of
the residence.

e Old and hackneyed water distribution network comprising of asbestos fiber pipe with
leaking rubber ring joints.

e Due to intermittent supply with low pressure it is not possible to install water meters at the
residential service connections. Even the meters installed in industrial area of remain out of
order due to various reasons.

5. Knowledge and capacity needs to improve non-revenue water management:

KW&SB would like to learn the latest and cheapest technology for measuring devices and plugging
the leaking joints.

We would also like to know about the legislation for controlling the theft of water.

We would like to improve our capacity in tracing the invisible water leakages and illegal water
connections.

Installation of measuring devices on such a vast system comprising of round 5000 km is a big task
involving both funds and time. KW&SB is working on it but it may take few years to accomplish this
task. We would like to learn if there are any short cuts and low cost procedures to measure the water
flow in the transmission and distribution system.
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6. TAJIKISTAN

HasBaHue BOAOX03ANCTBEHHOW opraHu3sauuu: FocygapcTtBeHHoe [loyepHee npegnpuatue
«BogokaHan» ropoaa KaHnbagam

Ffopogp u cTpaHa: Pecnybanka TaguknctaH, Coraniickas obnactb, ropoa KaHmbagam
ABTop: N6poxmm Abayxkanmnos
AHHOTauuA

Hayano ueHTpann3oBaHHOro BoAOCHabXKeHua ropoga KaHmbagama cneayet otHectn K 50—
ux rogos XX crtonetva. B 1963 roay, B uenax obecneyeHMa NUTbEBON BOAOIM ropoAaa,
pelleHneM ropoAcKMxX BacTeit 6bl10 OpraHM30BaHO Ynpas/ieHMe BOAOKaHaAM3aumm (HbiHe
ran «KanmbagamsogoKaHan»). NMpeanpusatne npenocTaBAseT NOHbIA CNEKTP YCAyr ropoay
C HaceneHnem 6onee 53 000 yenoBeK No OpraHM3auUnKM BOAOCHAbKeHMA 1 BO40OTBEAEHMS,
BK/ItoYan: 3abop BoAbl U3 NPUPOAHBIX UCTOYHMKOB, 06€e33aparknuBaHMe, TPAHCMNOPTUPOBKY U
nogayy notpebutenam Bogbl NoA Heob6XOAMMbIM HaAMopoMm, OTBOA CTOYHbIX BOA OT
noTpebuTtenen, TPaHCNOPTUPOBKY CTOYHbIX BOA HA OYUCTHbIE COOPYXKEHUSA, OYMCTKY U cOpocC
CTOYHbIX BOA,
Bcero paboTatoT B BogoKaHane 64 cneumnanmctbl U 06CNyKUBaOWMIA NepcoHan.
Yupegutenem locypapctBeHHoe [ouepHee [peanpuatve «KaHmbagamsopgokaHan»
asnsaetcA l[ocypapCTBEHHOE YHUTApHOE npeanpuATUE «XO4Yarmi MAH3UAUU KOMYHANIN»-
Pecny6anku TagKMKUCTaH.

MNpeanpuatne paboTaeT B COOTBETCTBUMM C NpuHUMNamm MexayHapoaHbix CTaHaapToB
®PurHaHcoBoM OTYyeTHOCTM.

Ha4vano cTpouTenbcTBa OCHOBHbLIX YIMYHbBIX U MarnMcTpaabHbIX BOAONPOBOAOB ropoaa 1960r.
[o koHua 80-x rogos npowsoro cronetua Kaumbagam 6bin nonHoctblo obecneuyeH
LEHTPanN30BaHHbIM  BOAOCHAbOXeHnemM W  KaHanusauymen. O4ynCTHble COOpPYKeHUA
KaHanusauuu 3anyuleHbl B paboty 8 1980 roay.
- Konnyectso 3apernctpnpoBaHHbix notpebutenen B 2014 roa, 4400 aboHEHT.

-MoulHoCTb BO403ab0PHbIX COOPYKEHUN 45 000 Tbic.m3/cyT;
-PakTnyeckuii obbem 3abopa BoAbl 26 000 Ttbic.m3/cyT;
-MpoTAXKEHHOCTb  BOAONPOBOAHbLIX CETEN 128 Km;
-MpOTAXKEHHOCTb  KAHA/NM3aUMOHHbIX CceTel 31Km;
-MpoeKTHaa MOLWHOCTb FOPOACKUX OYUCTHbIX

COOPYKEHUM CTOYHbIX BOA, 25 000 Tbic. m3/cyT.
-banaHcoBasa cTtonmocTb 6 000 000 mIH COMOHM
-foa0BOM A0X04 BOAOKAHAN 800 000 TbIiC. COMOHM

1. Obuwee cBegeHUe 0 BOAOX03AMCTBEHHOM OpraHM3aLmm

McTouyHMK BoAOCHabXeHNA ropoaa ABAATCA Nog3emHble Boabl. Boga aobbiaeTca
rNy6UHHBIMK Hacocamm U3 11 cKBaXKMH Ha 3 BOA03ab0OPHbIX CTaHUMAX B TaKXKe 4 OANHOYHbIE
OTAENbHO CTOALWME CKBAXKUHbI B KUAbIX y4acTKax. B HacToAwee Bpema BoagokaHan m3-3a
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HenaaTeXKecnocobHOCTN MCNONb3yeT 6 U 3 OTAENbHO CTOALLMX CKBAXKMH. KayecTBo
3abMpaemoin Noa3emMHOMN BOAbl CO BpeMEHEM YXYALIMAOCH, IAe COCTaBM/IO CoNlecoaepKaHme
[0 2.8 Mr/anTp u coaepxaHue a3oT Bbille TpeboBaHMA caHUTapHbIX HOpM. Moyt Bce
CYLLECTBYIOWMNE CETU HAXOAUTCA B NIOXOM COCTOSAHUM, 0COBEHHO rnaBHble. HanomuHaem,
YTO AEeATeNbHOCTb BOAOKaHaNa nocse pacnaga Cor3HOro rocyaapcrso u nepexosa K
PbIHOYHOMY 3KOHOMMKY, PE3KO YXYALINAOCb. B pe3ynbTaTe No npuymMHe HecnocobHoCTH
npeanpuaTUs 0O6HOBIEHUIO CUCTEMbI BOAOCHAOXKEHMA U KaHanM3aumMmn yxyawmnochb
obecneyeHnem Boaom ropoaa. Becero 3a cyTkn Boga nogaértca 8-12 yacos 1 BoAa He
NoAHNUMAETCA Aa/iblue NePBOro 3TaXa MHOTO3TaXKHbIX 4OMOB. BO MHOIMX XM/bIX y4acTKax
BoAa BoobLLe He nocTynaer.

MpeanonoxuTensHo Bo3HMKatOT 60 NpopbiBoB TPYyO B mecsal,. To/NbKo, B 30HE K ceBepy OT
bonbworo ®epraHckoro KaHana noctaBKka BoAbl OCYLLECTBAAETCA 24 4acOB B CYTKM, HO C
nepeboamMu 13-3a NJIOXOro Ka4ecTBO NOJIy4aeMoro 31eKTpoaHepruun. Mo aToi npuymnHe
npumepHo 30 % HaceneHuna ropoaa He NOAK/YEHbI K CMCTEME BOAOCHabXeHua. 20%
BOBCE YLU/IN OT CUCTEMbI LIEHTPA/IM30BaHHOIO BOAOCHabKeHNA ropoaa, NoCTPouB
MHOMBUAYANbHbIE KONOALUbI ANA XPAaHEHMA BOAbl. ITU U Te, KTO He ABAAIOTCA KAMEHTaMM
BogokaHana, iMb6o nony4yatoT BOAY M3 OPOCUTENIbHOIO KaHana UaM NOKynatoT eé y YacTHOM
KOMMNAHMK, KOTOPAA TPAHCMOPTUPYET BOAY aBTOLMUCTEPHAMM U3 e4UHCTBEHHOTO
MECTOPOXKAEHNA MOMMEHHOTO NOA3EMHOIO UCTOYHMKA C XOPOLUMM MAEANbHbIM KauecTBOM
BOAbl CBOMM K/IMEHTAM B ropoje. B nepesHAX HaceseHMe nNoayyaeT BOAY M3 BOAOHAMNOPHbIX
TPY6 YaCTHbIX CKBaXUH. BHYTpMAOMOBbIE BOAOMNPOBOAbI ECTb TO/IbKO B TEX AOMaX U
34aHUAX, KOTOPbIE YXKe ABNAKOTCA KNneHTamu BogokaHana. Takum obpasom, 68% OCHOBHOrO
[O0XOAHOr0 YacTu NpegnpuUATUA COCTAaBAAET YCAYTM BOLOOTBEAEHUA.

B uenom nHPpacTpyKTypa COCTOAHMA CTOYHbIX BOA, HAXOAUTCA B NIOXOM COCTOSHUM U B
3HAUYUTENIbHOM CTENEHM AarKe NOIHOCTbIO yXyawunnack. CTOYHble BOAbl TPAHCNOPTUPYETCA K
6rnonorMyeckMm Bogoemam, NOCKObKY MexaHnyeckasa Yactb KOC B HacTosLLee Bpema He
paboTaeT. Kpome TOro, 2 KM IMHWUI gaBAeHUA NOAHOCTbIO M3HOLWeHbI. Ho Heobxoammo
OTMETUT, YTO PE3YNbTAT OYNCTKM NOCsie BMONOIMYECKMX NpPYAOoB oTBeYaeT TpebosaHuto MAC
cbpoca.

2. CraTyc noTepb BOA, COKpalLeHUe NoTepb U Lenu Ha byayuwee.

Ha ocHoBe oTt4yeTa " BoaHbI banaHc" npeanpuaTns ypoBeHb A0X0A4HOE BOAOCHAOXeHMe
21,7%, He poxoaHoe BOAOCHabXeHMa coctasnneT 78,3%, AaHHbIN 0b6bem BOApbl pa3aeneH
Ha TexHuyeckume notepu 43,9% 1 Kommepueckne notepu 34,4%.

Ha TeKywmin MOMEeHT NpeanpuaTUa He B COCTOSIHUM 6e3 GUHAHCOBOM NOAAEPKKM
OCYLLECTBUT MEPONPUATUA MO COKPALLEHUIO YTEUKM A0 MUHMMANbHOTO 3HAYEHMUS.
HeobxogMmocTb NpUBAEYEHNA UHBECTULMI N OCYLLECTBAEHWUS peanm3aumm 4OATOCPOYHOM
nporpammbl Mpasutenbctso PT peweHnem Ne 514 ot 2006 roga B No/SIHOM 06bEME
OCTaETCA OTKPbITbIM. MIHaue gna NnpegnpuaTMM MOXKET Bbl3BaTb CYLLECTBEHHbINA POCT Tapuda
Ha ycnyrv BogooTBeAeHMA N BOAOCHabXeHMA 1 byaeT BbiHYKAeH b0 BKNaAblBaTb
MWAZIMOHbI COMOHW B MOAEPHMU3ALMIO CUCTEMbI BOAOCHAOXeHUA 1 BogoTeeaeHuA, 1nbo
NNATUTb OFPOMHbIe WTPadbl U UCKM Ha HE J,0BONLCTBUA KAYeCcTBa YCAYry U Ka4ecTBO BOAb!
KOTOpble, B KOHEYHOM CYETE, NPUBEAYT K NNaHOBOM YObITOYHOCTU NpeanpuATUA, a
CcnefoBaTe/IbHO K OCTAHOBKE ero CouManbHO-3HAaYMMOW OEeATENBHOCTY.
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LUen npegnpuatma: HeobxoguMmo npeanpuHATb, caeaylowume mepbl no 6opbbe ¢
BOAOCHAbKeHnem, He NPUHOCALLNI A0XO0a,

e Ymeuyku Ha sodoso0e u pacripedesnumesnbHol cemu

3ameHa MaKCMMa/IbHO CYLLECTBYHOLWMX M3HOLWIEHHbIX BOAOMPOBOAHbLIX CETEN BHYTPWU
ropoga, HanopHbIX BOAOBOAOB C Oonblen NPOXOAMMOCTM U KayeCTBEHHOro
maTtepuana 13 nnactmaccosbix Tpy6 ME100, 4TO 3TO NO3BOAUT 3HAYUTENBHO CHU3UTD
TexXHU4yecKkue rnoTepu Boapl

e HemoyHocmu usmepeHusA

MpeanpmnATUIoO NpU NogaepKKe roposa, COBMECTHO C AOMOBbIMU KOMUTETAMMU HYXKHO
npoBecTn nonHoe obcnefoBaHne NPUAOMOBBIX TEPPUTOPUI, 0COBEHHO Oropoaos,
CaMOCTOATENIbHO Pa3buTbiXx Ha NPUMAOMOBLIX Y4YacTKax C Lenblo onpeneneHus
BNagenbLeB AaHHbIX OropoAoB, UX Pa3MeEpPOB M BO3MOMHOCTEN y4yeTa 06bemMoB
MCNONb3yeMoOM BOAbl ONA WX MOAMBA. IDTU pJaHHble HeobXxoAMMO BHeCTU B
3NEeKTPOHHY0 6a3y AaHHbIX. O YyCTaHOBKM nNpubopoB y4eTa, onnata MOMKeT
HaAYUCNATBCA MO  CYLLECTBYHOLWMM HOPMam, YCTAaHOBAEHHbIM AAnA MOAUBA,
QHa/IOTNMYHO TOMY, KaK OHM NPUMEHAIOTCA B YaCTHbIX.

® YmeYKu Ha cepB8UCHbIX NOOKAOYEeHUAX

MpegnpuatMio  HeobxogMmMo MoOAroTOBMT W peanu3oBaTb NPOrpaMmbl  3ameHa
CEePBUCHbIX NOAK/OYEHNNA.

e Ymeuyku u nepenussl 8 pesepsyapax

MpegnpuaTMio HeobxooMMO MMeeT M NOATOTOBMT OYEHb XOPOLWO OPraHWM30BAHHYHO
NPoOrpammy TeXHUYECKOro o06CNYKMBaAHUA, CMELMANNUCTOB U HaANAXKEHHYK cUcTemy
aucnetyepusaumio.

o (CsepxHopmamusHoe nompebseHue 800bI (CAHKYUOHUPOBAaHHOe nompebreHue)

MpuctynutT K peanusaumm Nporpammbl YCTaHOBKM BOAOMEpPOB. [lepBOHAYasnbHO A0
peanusaunm WHBECTULMOHHOrO npoeKkTa ¢puHaHcupyemoro EBPUP-om ycTaHOBMUT
COBMECTHbIMM CUaMM Ha BBOAAX M rpaHuL, obcnyKmBaHUA aboHeHTamMM KaTeropmm
HaceneHue.

e HeHauucnaemolli nosnue 02opo0o8 npu MHO203MAaHHbIX 0OMax

Bectn neperosopbl ¢ PykoBoauTenem ropoga W AOCTUYb Uenn, rae oH byaet
nAaTeNnblWMKOM BOAbl MCMO/Ib3yEMOW ANA O3eNeHEeHUA MPULOMOBbLIX YY4AaCTKOB B
MHOTOKBAPTUPHbIX AOMax. [JaHHaa [0roBOPEHHOCTb AO0/MXKHO ObIT 3aKpenseHo B
npegnonaraembiMm W nognucbiBaemom «CornaweHun o BopgocHabkeHun wu
BOAOOTBeAEHUM . KaHnbagam u npunerarowmm Tepputopmsam». B cBA3M € 3TUM
npeanpuATMI0O HEOOXOAMMO y4ecTb NOCTENEeHHO YCTAaHOBKM BOAOMEPOB Ha 3TUX
TOYKaXx.

3. Ycunua npeanpuATUA No COKPaLLEHUIO NOTepPb BOAbI

MoyTn BCA CeTb HAXOAMTCA B MJIOXOM COCTOAHWM, OCOBEHHO rNaBHble, 32 UCKIOYEHMEM
Yy4acTKoB, KoTopble 20 KM OblIM BOCCTAHOB/NEHbI B paMKax NpoekTa, GMHaHCMPOBAHHOIO
BcemunpHbim BaHkom ¢ 2006 no 2009 rog. MNpoeKT 6bla HanpaBaeH Ha BOCCTAHOB/IEHUE U
obHOB/IEHNE NPOMN3BOACTBEHHOM MOLLHOCTbIO HAaCOCHOM CTaHUMM «DHaaXKoH boimartoB», a
TaKM¥e BKAYaaA 2.2 KM maructpanu guametpom 400 mm.

26 Hosbpa 2010 roga 3akntoveHo «KpeagutHoe cornawenune» mexagy EBPuP, TYN «XMK» n
«KaHnbagamsogokaHan» Ha obwyto cymmy 4 392 540 gonnapos CLA, rge us Hux 2 060 000
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OON. COCTaBUT KpeauT C  OONTOCPOYHbIM  MoraweHnem w  rpadT  LBenuapcKkoro
npasutensctBo 2 332540 pon. Mo pgaHHOMY KOHTpakTy bOyaer  BoccTtaHoBneHo 30%
NPON3BOACTBEHHOM MOLLHOCTbIO, CUCTEMbI BOAOMOAAUM, CTPOUTENBCTBO HOBOrO Bog03abopa
yncton BoAbl npousBoauTenbHocTbio 400m3/yac M HanmopHoro Bogosoga [400mm
NPOTAXEHHOCTbIO 7KM. Kpome TOro npeaycMoTpeHO B pPaMKax NpOeKTa BHegpeHue
OUANHIOBOM M aBTOMATM3MPOBAHHOM cUCTeMbl y4éTa M onnatbl ycnyrn BuK, a Tak ke
nepexog byxrantepckoro y4éta Ha MPCO.

E)XerogHo cunamm n cpeactBamm nNpegnpuATUA M MEeCTHOTO BNACTU PEKOHCTPYMpYeTcA
CeTM N BOA0BOAbI rOPOAa PA3NIMYHOIO AMameTpa NPOTAKEeHHOCTbIo 40 500 nm.

MprobpeTeHo cneuTeXHMKM, MALIMH U MEXaHU3M B pPamMKax MHBECTULMOHHOIO MPOEeKTa
¢uHaHcmpyemoro EBPUP 1 B pesynbTate CBOEBPEMEHHO MNPOM3BOAMUTCA JIMKBUOALUM
NPOPbIBOB U YTEYKMU.
OpraHuM3oBaHO pgonosHWUTENbHbIM oTgaen «Cnyxkba Hag3opa BOAbl WM TEXHUYECKOWM
WMHCNEeKUMn» rae 3agavyamm otaena asnatoTca:
a) KOHTPO/b 3@ y4yeT NoJauM M peannsaummn BoApl, BbIABNAEHWNE, YYET M OLLEHKA BCEX BMAOB
noTepb BOAbI;
6) ocylw,ecTBieHNE KOHTPO/1b MOBEPKM PacX040MEepPOB M CHETYMKOB BOAbI;
B) NpeAoTBpaLLeHNE XULLEHMA BOAbI U CAMOBOJ/IbHbIE BPE3KY;
r)KOHTpO/Ib cobnoaeHus NMUTOB BogonoTpebneHuns NpPOn3BOACTBEHHbLIMM
npeanpuUATMAMMU U OPraHM3aUnAMM C Bble3AOM HA NpeanpuaTuA.
O)NPOBEpPKM BbINOSIHEHWE YC/NOBMA  TEXHUYECKOrO MPEeAsioKeHWe MNPUCOeANHEHUN K
AencTByoLWEelr cucteme BOAOCHAOXKeHMA.

€) opraHM3auma CUCTEMATUYECKOM U LieNeHanpaBieHHON pPeKlaMbl, POIMKM U MPUHATbIE

MepU Mo COKPALLEHMNIO HEPALMOHANAbHOIO BOAONOTPebAEHNA U yTEYEK BOAbI.
X)npoussecTn nonHoe obcnenoBaHMe, abBOHEHTOB, B TOM YWUC/AE KUTeNen C UeNblo
BbISIBJIEHNE CKPbITOro (HEY4TEHHOrO UAK HeAOoYyYTEHHOr0) pacxoda BoAbl. CocTaBNeHWE aKTbl
Ha BbIABNEHHOMY CKPbITOro 06bema BOApl M MPOU3BECTM B3aMMopacyeT

4, Mpo6nembl, C KOTOPbIMU CTa/JIKUBAETCA BOAOXO3AWCTBEHHAsA oOpraHuM3auua B
peleHnn BOoNpocoB NoTepu BoAbl

- Bca cyuwiecTsyiollas coopy)KeHus, cetu u obopyaoBaHue npeanpuatTMa GU3NYECKU U
MOpPanbHO YyCTapeno, CPOK 3KcnayaTaumm coctasnsetr 40 u 6onee net, usHoc — 95%.
Heobxoanma peKOHCTPYKLUMA C NOSHON 3aMEHOM.

- Mpegnpuatne UCNbITbIBAET 3HAYMTENbHble (UHAHCOBbIE TPYAHOCTU M3-33 YObLITOYHOrO
Tapuda Ha ycnyru BOAOXO3ANCTBEHHON CUCTEMBI, YTBEPKAEHHOIO YMNO/JHOMOYEHHbIMM
opraHamm.

- KauyectBO BOAbl MCNONb3yEMbIX BOAHbIX PECYpPCOB pailioHa He COOTBETCTBYEeT
MEXAYHapoAHOMY CTaHAAPTy NUTbeBOM Bogpbl. MO 3TOM MpUUMHe, abOHEHT He enaer
onjayMBaTh 33 MOJIb3YEMOIO MNJIOXOr0 KayecTBa BoAbl M NpeanpuAtTMe HeceT 6Honbluune
ybbITKN. B cBA3M C yem, cneayeT OTKasaTbCA OT CYLWECTBYHOWMUX BOA03abOPOB C MIOXMM
KayecTBOM BOAOM M MCMONb30BaTb UX KaK TEXHUYECKAs BOAA ONA HyXKA aboHeHToB. B3ameH
npeanpuATUEM NOATOTOBNEHO MHBECTULMOHHbIN NPOEKT Ha CTPOUTENLCTBO BoAo3abopa U3
NOA3EMHOIO WMCTOYHMKA YWUCTOW BOAblI C NATbIO MNPOOYPEHHbIMU CKBaXKWMHbI, HO He
yKOomMnnekToBaHHble. COrnacHo, 3ak/ioyeHne perMoHanbHOro YnpasaeHua ruaporeonoruu,
06BbEM C XOPOLUMM KayecTBOM BOAbl ANs NoaHoro obecneyeHune ropoga He A0OCTaToYHO. B
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CBASM C YeMm, yuyuTbiBas B 30He panoHa KaHubagama OTCYTCTBUS [PYrUX XOPOLUMX
MCTOYHUKOB BOAbI, Heobxoanmo MCrnoab30BaThb BapMaHT  KOMBWHMpOBaHHOE
BOAOCHabKeHne ¢ ABYMA OTAE/bHbIMU CETAMU  ANA  TEXHUYECKOrO0 U  MUTbEBOrO
BOAOCHab»KeHUA. B Takom BapuaHTe TpebyeTca A4oNoNAHUTEIbHbIE 6o/bLUKE CPeacTBa U 3TO U
€CT peanbHble npobaemsi.

- 3HauuTeNbHOE BJ/MUAHME HA POCT HeoMNJa4YMBaemMoro pacxoga
HeonpaBAaHHO 3anyTaHHas cMcCTema NbroT, cybcmamin n pacyeTos.

- bonbwue pebutopcKme 3a AO0MKHOCTU ADOHEHTOB KaTeropuu 6rogKeTHble OpraHn3aLmnmn 1
B pesynbtate onnata npeanpuatmem HAC (no BbiNMCaAHHbIM cYeTam) C HEMNONYy4YEeHHOro
[oxoaa. B TeyueHme roga pasmep HAaYMCAEHHOTO NEHUA MPAKTUYECKU NPUPABHAETCA CaMOoMy
HAYMCNEHHOrO Hanora

BOAbl OKaXeT U

N3mepeHHOe HauncneHHoe [oxoaHoe
HauncnenHoe notpebaeHnel52200 A
BOAOCHab-e
CaHKUMoHMpoOBaHHOE 4.2% 777200
CaHKUMOHMpPO notpe6neHune 777200 HauncneHHoe HensmepeHHoe 21.7%
BaHHOE 21.7% notpebnexHne 625000 e
notpebneHve 17.5%
779383 He HaumMcneHHoOe nsmepeHHoe
21.8% HeHauncneHHoe notpebaeHune
CaHKUMOHUPOBaHHOE -
B . MotpebneHune 2183 He HauncneHHoe HensmepeHHoe
XOéD,ﬂLLI,VIM 0.1% notpebaeHune 2183
cac:eervht/\bl 0.1%
HecaHku-Hoe notpebneHne 1224048
3585 760 o HepoxogHoe
100% BeposATHble noTepu 34.1% BofIOCHAGKEH
1231658 HeTouyHOCTM M3MepeHuA U OWKBKKN Npu e
34.3% 6pab 7610
) obpaboTke AaHHbIX 2 808560
0.2%
MoTepu BOADI 78.3%
YTeuka Ha BofoBOAE U/Uaun B
2806377 o
pacnpegenutensbHou cetn 1 441200
78.2% .
[JencTteutenbHble notepu 40.2%
1574719 YTeukn n nepenmsbl B pesepByapax
43.9% -
HewnsbexHble ckpbiTblie YTeukn 133519
3.7%
5. 3HaHUA K noteHuuan, He06XOp,MMbIe ANA ynydueHua ynpasneHna notepamum soabl

HeobxogmMmo noarotoBut Ana BoaocHabrKatowmx onepatopoB Pecnybnavke TapgKWMKMCTaH
e4MHOE WHCTPYKUMM MO pacyeTy HOpMaTMBa MOTEPb M HEYYTEHHbIX PacxoAoB BOAbl M3
CUCTEM KOMMYHaNbHOrO BOAOCHABXKeHMA U MHCTPYKLUMA No 6opbbe C yTeukamu 1 notepamm
BOZAbl Ha FOPOACKMX BOAONPOBOAAX.

Ha BogokaHane abOHEHTHbIM OTAENOM ANA BbICTABAEHWA CYETOB HACENEHUID 3a YCAyru
BOAOCHAOXeHMA U BOAOOTBEAEHMA WCNONb3yeTCA abOHEHTCKME KHUMXKKMK, KoTopble
3ano/IHAETCA BPYYHYIO, @ AaHHble aybampyroTca B 6a3y AaHHbIX (*KypHan). Bnpeap pacuyetos
c aboHeHTamm B KomnaHumM  BHegpuT OGUANMHTOBONM WHGOPMALMOHHON CUCTEMBI
OCHOBaHHOW Ha wWeb-TexHoNormAx, B KOTOPOM pacyeTbl C abOHEHTAMM NPOUCXOAAT B PEKUME
peanbHOn BpemeHu. naTem B CUCTEMY MOrFyT BHOCUTb KakK camu aboHeHTbl 4epes
TepMUHAN WHTEpHET, TaK U COTPYAHUKN yUYpeKaeHUN, OCYLLECTBAAIOLMX NPUEM NaTexemn
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(oToeneHunit cBasn, GaHKOB W Ap.), a TaKXKe npeacTaBuTeny BogoOKaHanos [pynnbl. 3Ta
CUCTEMA NO3BONAET NPeanpuUATUIO ONepaTMBHO M 6e30WNB0YHO OTC/eXMBATb CUTYAUMIO Y
Ka)kgoro aboHeHTa W ynpaBaATb €0, B TOM 4YMCAe NPOM3BOAUTb PacyeT HAYUMCAEHWUI 3a
OKa3aHHble yCNyr1, BECTU yYeT MO AULEBbIM CHETaM, NPOM3BOAMUTL PACYeT 3a40/KEHHOCTH,
BECTM y4eT MNOoKasaHui nNpubopoB yyeTa, HAYMCAEHWIM NbroT U cybcuaunii, nNpousBoamuTb
dbopmmMpoBaHME M pacneyaTky CYETOB 3a YCNYrM BOLOCHAOXKEHUA U BOAOOTBEAEHUA WU T.4,.
ABOHEHTbI MOTYT OTCNEXMBaTb MHPOPMALMIO O COCTOAHMM CBOEro cyeTa vyepes MHTepHeT.
Takoe nonoxeHne pen obecneymMBaeT NPO3PAYHOCTb MPOLLECCA, YMEHbWMUT npouecc
4Ye/IOBEYECKOro B/MAHWUA, TEM CaMUM CHU3UTCA KOMMEpPYECKoe MnoTepu M COOTBETCTBME
NYULWMM MeXAYHAPOAHbIM NPAKTUKam pacyeToB ¢ aboHeHTamn. Cuctema NporpammmMpoBaThb
Ha OCHOBaHMA AEWCTBYIOLWMX MpPaBuA BOAONONb30BaHWe W TapudposB. CocTouT U3 2-
KOMMNAEKTa CepBepa apxmMBM3auMM AaHHbIX, cepBepa BCeX MHPOPMAUMM M onepaunn B
peanbHoM BpemeHn n PAX mobunbHoe 060pyaoBaHNA A1 HAYMCIEHUA U NPUEMA ONAaTbl.
MpumeHeHWe IP-TeXHONOTNIA NO3BOJIUT PE3KO COKPATUTb YNC/IEHHOCTb NEePCOHanNa, 3aHATOro
CNUCaHMeM NOKAa3aHMM, MO3BONIUT MUCKAOYMUTL OWWMOBKM B pacyeTtax M B  LEIoOM
MWHMMM3NPOBATb 3aTPaTbl HAa BOAOCOLITOBYIO AEATENbHOCTb.

Cneuuanuctbl NpeanpuATUA AO/KHbI MMEEeT, HeobXxoAWMble 3HaHME W HaBblKM ANA
NPUHATMA Mepbl MO COKPalLeHble NOTEPU BOAN HUKeCeaytoLLee:

-MOHUTOPUHT 1 aHanu3 banaHca pacnpegeneHuna n notpebneHma Boabl B LENsx BblaeneHus
PaMoOHOB, 30H C BbICOKMM 3HaYeHMeM NoTepb BOAbl;

-MOUCK U OOHapy)KeHWe yTeyeK Ha ceTaX C MNocaeayloWMM OnepaTUBHbIM YCTPaHEHUEM
HaNAEeHHbIX NOBPEXKAEHUN;

-nosblweHne 3GpPeKTUBHOCTN ynpaBaeHMA AaBNeHMEeM Ha BOA03abOpPHbIX M BOAOOUYMCTHbIX
COOPYKEHMAX B LeNAX NpeaoTBpaLleHUa yTeYeK U NepeMBoB B pe3epByapax;

-BHeApeHne npnbopHOro y4yeTa BOAbl U CTOKOB;

-COKpalleHMe pacxoaa BoAbl Ha COBCTBEHHbIE HYXAbl BOAOKAHANO0B.

-ynpaBneHue pexuma BogonotpebneHme n BoAOCHabXKeHMa NporpamMmmMmHbiM obecrneyeHnem
rmapomoaynb.

-paboTa ¢ NopPTaTUBHLIMW KOHTPO/IbHBIMW BOAOMEPAMM

Nbpoxum AbgyKanunos
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