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PREFACE

Under the 1992 Freedom Support Act the Umted States Congress InltJated a program to proVIde vanous forms ofassIstance
to new Independent states (NIS) ofthe former Soviet Umon Cooperative Agreements were signed between representatives
ofthe US government and each country In whICh assistance was to be undertaken The US Agency for InternatIOnal
Development (USAID) was gIven the responsIbIlity to coordlllate all U S government assl~tance to the NIS under the Act

Through competitive blddmg, USAID awarded a multI year contract to a team managed by CH2M fllLL InternatJonal
Services Inc (CH2M fllLL) to support ImplementatIon ofan envIronmental assIstance program to republics ofthe former
Soviet Umon Under thIS contract termed the EnvIronmental Policy & Technology (EPT) Project CH2M fllLL IS to assIst
USAID s missions m Moscow, Kylv and Almaty to undertake a program to promote enVIronmental Improvements In the
NIS The USAID mISSIOn m KylV supports envIronmental and other assistance programs to UkraIne Belarus and
Moldova CH2M fllLL established an office In KylV from which to perform servIces In these countrIes under the EPT
Project

ThIS report was prepared as a contractually reqUIred deliverable under a contract between USAID and CH2M fllLL
Although work on thiS report was conducted In cooperatIOn with the assIsted governments and USAID the findIngs and
recommendatJons are those ofthe CH2M fllLL team They do not necessanly represent offiCIal posltJons ofthe
governments of the assIsted countnes nor of the Umted States ofAmenca

The CH2M fllLL team lllcludes the follOWIng orgamzatlOns

Center for InternatIOnal Environmental Law
Clark Atlanta UmversltylHBCUMl EnVIronmental ConsortJum
ConsortJum for InternatIonal Development
EcoJuns
EnVIronmental Compliance, Inc
Harvard InstItute for InternatIonal Development
Hughes Techmcal SefYlces Company
InternatIonal Programs ConsortJum
InternatIOnal Resources Group Ltd
Interfall. Newsagency
K&M Engmeenng
Ogden EnVIronmental and Energy ServIces Company
PrIce Waterhouse
World WIldlife Fund (US)

For addltIonallllformatlOn regardmg the EPT Project contact the followmg

Umted States of Amenca

EnVIronmental Pohcy & Technology Project
Head Office
1819 H Street NW SUIte 700
Washmgton DC 20006 USA
Telephone (202) 835 1450
FaCSimile (202) 835 1463
Contact Ms Jean Shaikh

Ukrame

EnVironmental Polley & Technology Project
UkraIne Belarus & Moldova RegIOnal Office
4 Bohomoltsla Street, SUIte # 301
252024 Kylv Ukrame
Telephone +380 (44) 2475633 2475634
FaCSImile +380 (44) 247-5637
Contact Mr TIes van Kempen
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EnVIronmental Polley & Technology Project
LVlv Vodokanal Project Office
64 Zelena Street 3rd Floor
290017 LVlv Ukrame
Telephone +380 (322) 76 7389 769478
FaCSImile +380 (322) 97 1152
Contact Mr Igor Siobodemuk



NOTIFICATIONS

NOTE ON TRANSLITERATION

Ukratman personal, mstitutIOnal, and place names used m tills document are
transliterated mto English from Ukratman (not RUSSian), accordmg to the
modified US Library of Congress standard for Ukraiman-to-Enghsh
transliteratIOn that has been adopted by many Western orgamzatIOns and
publicatIOns, mcludmg the EncyclopedIa ofUkrame (Umversity of Toronto
Press, 5 vols, 1984-1993) and 0 Subtelnis authontative Ukrame A HIstOry
(Umversity ofToronto Press, 1988, 2nd ed 1994), as well as by the Ukratman
COffiffilssion on Legal Termmology (ResolutIOn No 9 dated 19 Apnl 1996)

NOTE ON COST ESTIMATES

Any opmIOns of cost presented herem, and any resultmg conclUSIOns on
project finanCial or economiC feaSibility or fundmg reqUirements, have been
prepared for gUidance m project evaluatIOn and implementatIOn from the
mformatIOn available at the time the opimon was prepared The final costs of
any project and resultmg feaSibIlity will depend on actual labor and matenal
costs, competitive market conditIOns, actual SIte condItions, final project
scope, ImplementatIOn schedule, contmUity of personnel and engmeenng, and
other vanable factors As a result, the final project costs may vary from any
0pimons of cost presented herem
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ABBREVIATIONS, ACRONYMS AND GLOSSARY

atm
CCC
CCN
CH2MHlLL

COWl

DO
EPT Project

FSU
HMRSC-NGO

IFI
kbv
led
lch
LEM
lis
LVK
m3/d
m3/h
m3/h
NIS
oblast

PADCO

PS
TDH
US$
USAID
vodokanal

WB
ZhEK

atmosphere
connectIOns, consumers, and collectIOns
cooperatmg country natIOnal
CH2M HILL InternatIOnal ServIces, Inc (a US-based mternanonal
envIronmental engmeermg consultmg firm under contract to USAID to
Implement a large component ofthe EPT Project)
COWl Consulnng Engmeers & Planners (a Damsh-based mternatIOnal
enVIronmental engmeermg consultmg firm under contract to the DanIsh
EnVIronmental ProtectIOn Agency and the World Bank to undertake water
and wastewater studIes m LVIV)
DelIvery Order
EnVIronmental PolIcy & Technology Project USAID-funded project to
proVIde enVIronmental aSSIstance to New Independent <;tates ofthe former
SOVIet Umon
former SOVIet Umon
Housmg & Mumclpal Reform Support Center, Non-Government
OrgamzatlOn
mternatIOnal finanCIal mstitutIOn
karbovanets (UkramIan currency from 1992-1995)
lIters per capIta per day
lIters per capIta per hour
Local EnVIronmental Management (enterpnse)
lIters per second
LVIV Vodokanal
CUbIC meters per day
CUbIC meters per hour
CUbIC meters per year
New Independent States (of the former SOVIet Umon)
A government terntonal-admImstratlVe umt m the FSU that IS stIll muse
followmg Ukrame's mdependence AU S analogue v.ould be somethIng
between a state and a county
Plannmg & Development CollaboratIve (a US-based mternatIOnal
consultmg company under contract to USAID to l1llplement housmg sector
aSSIstance m Ukrame)
pump stanon
total dynarmc head
Umted States dollar
Umted States Agency for InternatIOnal Development
A quaSI-government agency responsIble for mumcipal water supply and
wastewater collectIOn and treatment, a U S analogue would be a water utIlIty
World Bank
A mumclpal entIty responsIble for operanon and mamtenance ofhouses and
multI-apartment bmldmgs owned by CIty admlllistratIOns, as well as water,
sewerage, gas, electnclty, and heatmg systems Wlthm them ZhEK IS a
Russlan/Ukrammn abbreVIatIOn, used m the FSU, ofa CIty'S department of
housmg and communal servIces that contmues to be used
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SectIOn 1

INTRODUCTION

As part of a Umted States government bilateral assIstance program, the U S Agency for
InternatlOnal Development (USAID) IS supportmg envIronmental management m Ukrame
Under directlOn from USAID, a consortIUm led by CH2M HILL InternatlOnal ServIces, Inc
(CH2M HILL), IS Implementmg part of USAID's EnvIronmental Pohcy & Technology (EPT)
Project by undertakmg vanous tasks that have been agreed to by representatIves of the
governments of both countnes

Smce 1995, the EPT Project has been provIdmg techmcal assIstance and eqUipment to the
CIty of LVIv, and ItS water utIhty (LVIV Vodokanal- LVK) m order to develop techmcal and
management methods that can also serve as models for natlOnwide Imple111entatlOn of
mumcipal water and wastewater sector reform Under Task 7 1 ofDehvery Order (DO) #15,
Amendment 1, of the EPT ProJect, CH2M HILL IS to desIgn and Implement a pIlot program
that would use some of the methods, Ideas, and lessons-learned dunng the past two years
workmg wIth LVK for apphcatlOn to other water utIhtIes m Ukrame The pIlot program
would develop and test a method by wruch vodokanals would conduct a self-assessment, wIth
the alm of Improvmg theIr vlabIhty and qUalIty of operatlOns

An ImtIal key component ofTask 7 1 ofDO #15, Amendment 1, was the preparatlOn of a
Concept Paper on rolhng-out the lessons-learned of CH2M HILL's actiVItIes WIth LVK The
Concept Paper would proVIde the basIs for an agreement between USAID, CH2M HILL, and
other entItles of a pIlot roll-out program

The Concept Paper was submItted to USAID on 14 Jan 98, and approved shortly thereafter
As part of the roll-out concept, four workshops were planned m order to test the method of
gathenng and analyzmg data of vodokana1 systems for the purpose of makmg realistIc
declSlons regardmg capItal mvestments, understandmg of current and proposed relevant
legislatlOn, tanffs, bIlhng and collectlOn pohcles, mstitutlOnal organizatlOn, and operatlOnal
methodologIes A draft outlme of each workshop, and theIr overall schedule, was mcluded m
the Concept Paper PartICIpants for the pIlot roll-out program were IdentIfied as the
vodokana1s ofR.1Vne and Ivano-FrankIvsk, as well as the LVIV Mumclpal ServIces DesIgn
InstItute "Lvlvdlprokomunbud"

Tills report presents a summary of the third of the pIlot roll-out workshops that were outlmed
m the Concept Paper l

Ukrame - Concept Paper (ReVISIOn 1) Roll-Out of Urban Water Improvement Program,
prepared by CH2M HILL, EPT ProJect, as part of DO #15 (Amendment 1), Tasks 71 B & C Submitted to
USAID on 14 Jan 98
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SectIOn 2

WORKSHOP

Workshop No 3 was the thud m the senes of four workshops planned withm the roll-out
program sponsored by USAID It was held m CH2M HILL's EPTfLvlV office on 21-22 May
1998 The Workshop proved to be very successful and followed the workshop agenda
approved by USAID (see AppendIx A)

As m the preVIOUS workshop, Workshop No 3 attendees were dIvIded mto three groups
accordmg to orgaruzational functIon plannmg, mfrastructure, and finanCIal (see AppendIX B)
ThIs approach faCIlItated presentatiOn of matenals by domams, made the best of participatmg
CH2M HILL's EPTfLviV personnel expenence, and ensured effiCIent usage of office and
presentatIOn eqUIpment

Most of the partICIpants, mcludmg representatIves ofpartlclpatmg vodokanals and LVIV
MUruClpal ServIces DeSIgn InstItute, used overhead transparenCIes to clanfy and enhance
theIr presentatIons These were augmented by handout matenals that are presented III

AppendIxC

Workshop No 3 focused on the techrucal, econOffilC, and finanCIal aspects of dIstnbutiOn
network problems (breakage, leakage, mefficlent water usage) CH2M HILL's EPTfLvlV
personnel suggested pOSSIble techrucal, econOffilC, and legal ways for solvmg these problems
and demonstrated a modern method for pIpelIne rehabIlItatiOn by mtemal lIrung WIth cement
mortar

Workshop No 3 partICIpants mcluded representatIves from Ivano FrankIvsk vodokanal,
RIvne vodokanal, LVIV vodokanal, and the LVIV Muruclpal ServIces DeSIgn InstItute
(LvIvdlprokomunbud)
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SectIOn 3

CONCLUSIONS

Based on observations and dIscussIOns wIth workshop partIcIpants, the followmg conclusIOns
can be drawn

1 Techrucal and finanCIal problems faced by Ukrmruan vodokanals under the current
econOmlC condItions are simllar

2 Lack of budget fundmg for capItal constructIOn reqUIres that the vodokanals establIsh
careful pnonties for the use of theIr funds

3 There are portIOns of current Ukrmruan legIslatIOn that regulates the nghts and
responSIbIlIties ofvodokanals and theIr relatIOns wIth customers and mediators that
complIcate the survIval ofvodokanals under current econOmlC condItIOns

4 Amencan eqUIpment and technology for pipeime rehabIhtatIOn through cement mortar
hrung was of great mterest to the workshop partICIpants

5 In the course of dISCUSSIons, the conclusIOn was drawn that mstallatIOn and operatIon
of water meters for metenng customers' water usage are not always cost effectIve and
the speCIfic applIcatIOn should be carefully studIed before makmg major mvestments

6 Workshop No 3 was successful and receIved pOSItive comments from representatIves
of the participatmg vodokanals and of the LVIV DeSIgn InstItute
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Appendix A

WORKSHOP AGENDA

I Schedule of Roll-out Workshop No 3 - Day 1 Thursday, 21 May 1998 I
Time Group SessIOn Title Lecturer

0900 - 0930 All RegistratlOn of the workshop partIcIpants Slobodemuk

0930 - 0940 All IntroductlOn Buros Holder

PresentatIOns of Roll-Out Program Vodokanal-Partlclpants

0940 - 1005 All
Presentauon on the status system self-assessment by Pohschuk,
Ivano-Frankivsk Vodokanal (VK) Kopytln

10 05 - 10 30 All
Presentauon on the status system self-assessment by Khomko,
Rtvne VK Tryhovska

1030 - 10 50 All Coffee break

Water System Losses Assessment

1050 - 11 00 All
Ukrame's Vodokanals Problems - a Comparative Gipp
AnalYSIS

11 00 - 11 15 All Assessment of the Rate of System Breakdown Gipp

1120 - 1140 All
DIstnbuuon System Leakage Tryhovska,

Tsarynnyk

11 40 - 11 50
All ResIdentIal Population ConsumptIOn Tryhovska,

Shekhovtsova

11 50 - 12 00 All Economical Assessment of Water Losses Shekhovtsova

1200 - 13 30 All FIeld Tnp to the Cement LImng SIte m LVIV Sharkov

13 30 - 14 00 All Coffee break

Ways of Reducmg Water Losses m Water Supply Systems

1400 - 14 15 All Reducmg the Rate of Breakdowns m a Water System Gtpp, Tryhovska

14 15 - 14 30 All Reducmg Leakage m ResIdentIal Plumbmg Kopytm
Tsarynnyk

1430 - 14 45 All EstablIshmg Metenng of Water Shekhovtsova

1445 - 15 00 All
Customer and Legal Relations Between Vodokanals Shekhovtsova
Consumers and Other PartIes

1500 - 15 30 All Coffee break

1530 - 16 30
Planmng Computers - Methods for Entenng Data on Bautkm

Infrastructure Breakdowns on a Map
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1530 - 1630
FInances Computers - Excel for EconOlillc Calculations Shekhovtsova,

Kuzan

1630 - 1730
Planmng Computers - VISlO for AddIng Data to Maps Tryhovska,

Kuzan

1630 - 17 30 Infrastructure Computers - VISlO for AddIng Data to Maps Gipp Bautkm

1630-1700 Fmances Econoffilc Improvement by Consumer Loss Reduction Payusova

17 00 - 17 30
Fmances Usmg Accelerated DepreCiation to Renovate FIxed Payusova

Assets

End of Day One Class SessIons
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I Schedule of Roll-out Workshop No 3 - Day 2 Fnday, 22 May 1998 I
Time Group SessIOn Title Lecturer

Lmmg and Coatmg Methods for PIpes ConstructIOn Methods and Matenals

0900 - 0930 All Current Uknuman Norms Andreev

0930 - 10 15 All Use of Cement Lmmg of Water PipelInes Sharkov

10 15 - 10 30 All Econoffilcs of Cement Lmmg Shekhovtso\'a

10 30 - 11 00 All Coffee break

11 00 - 13 30
Planmng Cement Limng ofPIpes - SIte VlSlt m LVIV MadIson

Infrastructure FIsher Pipe Locator - FIeld PractIce

11 00 - 13 30 Fmancml
Computers - Excel for Econoffilc CalculatIOns Shekhovtsova,

Kuzan

13 30 - 1400 All Coffee break

1400 - 15 00 Planmng
Computers - VISIO for Addmg Data to Maps Bautkm, Gipp
Power Pomt for PresentatIOn

1400 - 15 00 Infrastructure Computers - VISlO for Addmg Data to Maps Kuzan, Kopytm
Power Pomt for PresentatIOn

1400 - 15 00 Fmancml
Concludmg SeSSIOn AnalYSIS ofa Shekhovtsova,
Vodokanal's Fmancial Status Payusova

1500 - 15 30 All Fmal dIscussIOn

End of Workshop No 3 Class SeSSIOns
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Appendix B

LIST OF WORKSHOP ATTENDEES

CH2M HILL EPTILvlv
Dr KnsBuros
Mr Michael Cholewka
Ms Tamara Glpp
Mr Michael Sharkov
Ms Mana Tryhovska
Mr Anatoly Kopytm
Mr Oleh Tsarynnyk
Ms SVlt1ana Shekhovtsova
Ms Valentyna Payusova
Mr Sermy Bautkm
Mr Myroslav Kuzan

Seruor Techmcal AdvIsor, Project Manager
SIte Manager
Seruor Project Engmeer
Seruor Project Engmeer
Project Engmeer
Project Engmeer
Team Leader
Project Accountmg Engmeer
Project Accountmg Engmeer
Computer Support Engmeer
Computer Support Engmeer

LVIV City Engmeermg Department
Mr Hryhory Shevtslv Head ofEngmeenng ServIces Department
Mr Oleksandr Plkh Water Supply Engmeer
Mr Volodymyr Harnyk Ukrorhvodbud (KylV), DIrector
Mr Volodymyr Voloshchyk LVIvvodbud, CmefEngmeer
Mr Viktor Ivaruv LVIvvodbud, Deputy Chairman ofBoard ofDIrectors

Ivano Franklvsk Vodokanal and City AdmmlstratlOn
Mr Anatoly Bandura DIrector
Ms Larysa Pohschuk Head of ProductiOn Department
Mr Volodymyr TyshkIvsky Head of Customer's Department
Mr MychaIlo Tkachyk Cmef of Central Mecharucal Shop
Mr Yaroslav Kolos Econoffilst
Mr Sermy Saseruuk ASSIstant of Ivano FrankIvsk Mayor

Planrung
Fmancial
Fmancial
Infrastructure
Fmancml

Rlvne Vodokanal
Mr Volodymyr Netsky
Mr Volodymyr Khomko
Mr Valery KozhemmkIn
Mr Manasy Romaruuk
Mr Volodymyr Lototsky

DIrector
Cmef Engmeer
Engmeer of ProductiOn Department
Head ofWell FIelds Department
Techrucmn

Plannmg
Planrung
Infrastructure
Infrastructure

LVlv Design Institute (LvIVdlprokomunbud)
Mr Anatoly Andreev CmefExpert
Mr Pavlo Ostapiv Department Head
Ms Lmdmyla Starikova Group Leader
Ms Natallya Dudchenko Group Leader
Ms Nadlya Kryva Group Leader
Ms Hrystyna VIrna Engmeer

Planrung
Infrastructure
Planrung
Planrung
Planrung
Planrung
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LVIV Vodokanal
Ms Oksana Turchyn Head ofWell FIelds and Pump

StatlOns Department Infrastructure
Ms Olha Lytvynova Head of Pubhc RelatlOns

Department Planrung
Mr Yury Batlh Engmeer of Pubhc RelatlOns

Department Planrung
Ms SVltlana Andrushchak Engmeer ofPubhc RelatIons

Department Planrung
Ms Zmatda Benko Engmeer of Central DIspatch

Department Infrastructure
Mr Ivan Hutsul Head ofRaton Mamtenance Crew Infrastructure
Mr Mykhatlo Vymavsky Head ofRaton Mamtenance Crew Infrastructure

USAIDIKylV
Ms Martha Holder Envlronmental Speclahst
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Appendix C

WORKSHOP PRESENTATION MATERIALS

Followmg IS a copy of selected presentatlOn matenals dlstnbuted to workshop attendees
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BOJlOrrpOBIJlHOrO rocnOIl,apcTBa
A RIabkov, L Pohshchuk, A Kopytm PresentatIon on the status system self-assessment by Ivano-Franklvsk
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PRESENTAnON ON THE IVANO FRANKIVSK VODOKANAL SYSTEM SELF-ASSESSMENT
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A PSl6KOB, JI IIOJlllllyh, A KonuTIH ITpe3eHTaUlJI: cTaHY p060TH 3 caMOOUlHKH IBaHo-<I>paHKmcbKoro ynpaBnlHIDI
BOllonpoBlllHoro rocnollapcTBa
A Rlabkov, L Pohshchuk, A Kopytm PresentatIon on the status system self-assessment by Ivano-Franklvsk
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B XOMKO, M TpllJlLOBCLKa TIpe3eHTaUllI CTaHY P060Tli 3 caMOOUlHKH PlBHeo6JIBo.u.OKaHarry

V Khomko, M Tryhovska Presentation on the status system self-assessment by RIvne Oblast
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PRESENTATION ON THE RIVNE VODOKANAL SYSTEM SELF-ASSESSMENT
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B XOMKO, M TPUJIbOBCbKa TIpe3eHTauUI CTaHY p060TM 3 caMOOUIHKU PIBHe06JlBo.l'(OKaHarry

V Kbomko, M Tryhovska PresentatIon on the status system self-assessment by RIvne Oblast
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B XOMKO, M TPlIJlLOBCLKd IIpe3eHTauUI CTaHY P060TlI 3caMooUIHKlI PlBHeo6JIBo.u.OKaHany

V Khomko, M Tryhovska PresentatIon on the status system self-assessment by RIvne Oblast

ClPYKTYPA 3AlPAT HA PEMOHTHI POBOTII
Y COBIBAPTOCTI BO,l(H PIBHE

STRUCTURE OF REPAIR COSTS UNDER WATER PROoucnON COST ITEMS RlVNE

PtMOHT
R poi'

IBm. Bmpam""'.......



T rmn Ilpo6neMH BO,LJ;OKaHanlB YKpalHH - fIOPIBWIJ1bHHH: aHanl3
T Glpp Ukrame's Vodokanals Problems - a Comparative AnalysIs

IIPOIiJIEMM BO~OKAHAJIIB YKPArHM
IIOPIBHHJIbHMit AHAJII3

PROBlEMS OF VODOKANALS IN UKRAINE
COMPARATlVE ANALYSIS

hl*ClIep EPT J1&B1B
Engitl" EPT..a.v1v

T fmn
T~pp

BH3HA'lEHHH I1POIiJIEMH
DETERMINING PROBLeMS

PICT aBapIHHOCTI pOanO,l:\lJlb'lOl MepelKl
A In Nul rat.' bN kdow I the distribution Iwt"",

BHTOKH B MepelKl Ta Bnyrpl1Hl1b06Y,l:\HHKOBl

BTpaTH
leaks In ')'111m nd Int mal bUUding Iosn

BI,l:\CYTHlCTb OOJlIKY BO,l:\OCnOlKHBaHHSI

Lack 'wat., cons rnptlon KCOU tlng

META
GOALS

Pa~lOHaJIbHe pUlleHlISI
R .an bfe o"'Uon

EKOHOMI'IHe oorpYHTYUaHHJI
Economlcalr Iblltty

IIIWOTOBKa CTpaTen'lHOrO nJlany
P",p.lratlon of tratltgl plan



T nnn ITp06JIeMH BO,llOKaHaJIlB YKpaIHH - nOplBIDIJIbHHH aHaJI13

T GIPP Ukrame's Vodokanals Problems· a Compar"tive Analysis

,llMHAMIKA BO]lOCIIOmHBAHHH
DYNAMICS OF WATER CCNSUMPTlON

Dn,!LI 0 II Col .... 0 I .. enoa::ua" 0 npo JlCACHllcn(]BrpaT1l
s~ "")OefId... 0ttI0II CU*toIMnI Indu.try Lo ....

ABAPIiimcTh POSIIOJlIJIblJOY MEPE)KI
BREAKAGE RATE OF D1sTRJBunON NETWORK

-,-------------=--, 70 M.. ti
GO !ill
" ~!

!!-.. -1

2.0
gj=.

10 '!i...
GO ~

JlBK
LVK

IcIlBf
IFVK

PBK
RVK

[] 1995 0 1996 [] 1997

• Aaapdbncn. 11& 1 lOt Hepczl
8 ... kdown per 1 km of nllltWort

'--~'...-~- ...~I'CHYI01JHii CTAH POSnO]lIJIblJoY MEPEmI
EXlSllNG CONDITION OF aSTRIBUTlON NETWORK

JIBK I<I>Bf PBK
LVK IFVK RVK

]loB>KHHa MepelKl KM 900 490 212
Networte ~qlh, tnt

eTaH MepelKl
Networtlc:ondltlon

B noraHoMY 76% 55% 69%
poo

B aallOBIJlhHOMy 24% 35% 29%
ral

B llo6poMy 0% 10% 210.Ood

If}



T rmn np06JIeMH BOll,OKaHaJIIB YKpaIHH - nOpIBHHJIbHHH aHaJIl3
T GlpP Ukrame's Vodokanals Problems - a Comparative AnalysIs

MATEPIAJI TPYB P03IIOlUJIb1loY MEPE)KI
MATeRIAL OF PIPES IN DlSTRlBUllON NETWORK

100%
90%
80%
70%
80%
!Q'J(,

40%
30%
20%
10%

O'J(, ~----+-----...--RDK I~Dr PBK
LVK IFVK RvK

~ C'r.lJI'iI O ...ya O.a6eCTOllcMeHT 3aJ11306eT0H
St..1 Cut lroa A.btl' ,cement RNiforced concret

11



T rmn OUIHKa aBapIiiHlCTI Mepe)Kl

T Glpp Assessment ofthe Rate of System Breakdown

OUIHKH ABAPIitHOCTI poanoJJ;IJIbtIoI
MEPE'I<I

D1STRJaUTION NETWORK aREAKooWN ANALYSIS

IH*CHCP EPT Jlb.11I
Englnee EPT-Lvtv

Trion
TGI..

'- ,-""- JJ;OCJIIJJ;'I<EmUI POBOrn POanoJJ;IJIhtIoI
MEPE'I<I

DISTRIBUTION NETWORK PERFORMANCE SURVEY

AHaJl13 aBapliiHocTl
Breakdown analysis

rl.n:paBJlIKa CHCTeMH (BHTpaTa THCK)
Hydraulics or system lflow-pressurel

AHaJll3 BHTOKIB Ta BTpaT
Analysis of leaks and losses

TEXHOJIOn'IHI nAPAMETPH pOliom
POanOJJ;IJIbtIoIMEPE'I<I

TECHNOLOGICAL PARAMETERS OF DiSTRIBUTION NElWOFtK OPERATION

JIBK
LVI<

KIJlhKICTh 30H 6
Number of zones

Hallam", noeJIYr HaCeJlemno
W ter Service Period

I<I>Br
IFVK

8

PBK
RVK

4

6 rOIlHH {h I

18 rO/lHH Chrl

24 rOIlHH Chrl

75%

25% 1000/

701

30%
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T rmn OUlHI<a aBapli1HICTl MepeJKl

T GIPP Assessment of the Rate of System Breakdown

11/flJ.~4%
PBK

22% RVK~ ~ 63/0

19%

57%

KJIAClll1llKAUIH ABAPlfi P03nO,llIJIbtlol
MEPE)KI

LOCATION OF BREAKDOWNS IN THE DISTRIBUTION NETWORK

1%

IJ Tpy6 rJ Boo.
Pipe SIIMce connection

• ApHaTYpa Dim
V Iv.. Oth.,

60%70/

OCHOBHI nOIIIKO,llJKEHIDI POanOlUJILlJol
MEPEJKI JIBK

TYPES OF FAILURES IN THE LVIV DISTRIBUTION SYSTEM

Ha TPy6ax Ha apHaw"
In pipes In valves

13/

10%O".
16%~

~CTM~ AHaKMJI

B II and spigot jolnb
D Onop Y'I A Tpy6

HoM In cast Iron pipe
DOn P 010 /If craAC ITpytSl

HoI • In 10 nm atHl plpe
D Onop "-40 _ etaAeSll Tpy6

Hoi.. in 040 nwn stHi IMpe

o 3aeyaA 0 Be1rru .. NO.d
Vlllve Int.t aIY

DK~Md. on~ 1ft

Stand piP' A,. hydrant

BllJIMB KOP03II
CORROSION IMPACT

IIPOrPECYIO'IHR BIIJIliB KOP031Y HA BHYTPlillHIO I
30BHlillHIO nOBEPXHIO TPYB

Progressive corrosion of pipe outer and Inner walls

AJUI CTaJleBHX TJly6 - 60%
Steel pip.. 60 k

AJUI 'IaBYBIIHX TJly6 - 40%
Cast Iron pipes 401
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T nnn OUlHKa aBapIllHICTl Mepe){(I

T Glpp Assessment of the Rate of System Breakdown

'--',...........~ABAPInmCTh posnolJ;IJIbtIoI MEPEiKI JIBK
FAILURES OF PIPES IN LVK. DISTRIBI1TIDN SYSTEM

\ -\...,.

SaraJl1>Ha /lOlllKHHa 03 /lIJlb'! elKl 900 KM

~ nPHHI:(Hn OI:(IHKH CTAHY MEPEiK

~ ASSESSMENT OF NETWORK CONDmON

BIH DaJI iaoapUI!M DaJI o MM DaJI
Age Seere BreakdownsJm Seere " mm Seere

< 10 1 < 10 10 100 1
<20 2 < 20 9 200 2
< 30 3 <30 8 300 3
<40 4 <40 7 400 4
<50 5 <50 6 500 5
< 60 6 <60 5 600 6
<70 7 <80 4 700 7
<80 8 < 100 3 900 9
< 90 9 <200 2 1000 10
< 100 10 >200 1 1200 12

H3HAtIEHHH nEPIIIOtIEPfOBHX npOEKllB
IDENTIFICATION OF PROSPECTIVE PROJECTS

- _-- ."......... _ -"":" -....... _--nr--_
_____-~_."....J,__""""'_-"'---;-.:;;o;;""~:_'i:;_'i;:_~...._I

-,.,;::. - -- .--.;;.:;:.::....:.-

'7.':tnvlQ."Ju t15137 22 15hoo~1t~25i1b~ 3 1dl 630 3; 31 ..

-
_- __u i_ -~~
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T rmn OUlHKa aBaplllHICTl Mepe)l(l

T Glpp Assessment of the Rate of System Breakdown

BMCHOBKM
CONCLUSiONS

Ilpwullm aoaptiiHocTl TPy6
BreakdoWQ Reasons

MaTCplaJ1 (JlKICTb,
Materia' (quality type)

B1K-MCTO,ll;H 6y'
Age constna
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M TPUJlbOBCbKa, 0 U;apU""UK BTpaTH B P03IIOllillbtIIH Mepe)l{l

M Tryhovska, 0 Tsarynnyk Distribution System Leakage

BTPATII Y POanOllIJIbtIlfi MEPE)KI
LOSSES IN A DISTRIBUTION NEtWORK

IIDKeHep EPT JIbBIB

Eng'"" EPT Lvtv

M TPR1lhOBCbKa

M. TrylloYIlta

OliCSlfH BTPAT BOllM Y PI3HHX CHCTEMAX
(no MaTepUllIaX 3DITHOcn)

WATER LOSSES FOR DIffERENT SYSTEMS

T.

BTPATU Y P03ll0Z11JI1>'fItl: MEPE:lKI
WATER SYSTEM LOSSES



M TPJlJlbOBCbKa, 0 IJ;apJlHHJlK B-rpaTJI Bp03no,umbtll" Mepe)KI

M Tryhovska, 0 Tsarynnyk Dlstnbutlon System Leakage

BTPATII Y poallo,uIJTh'flfi MEPE)KJ
WATER SYSTEM LOSSES

BTPATII Y poallo,tlIJlb'flfi MEPE)KI
WATER SYSTEM LOSSES

BTPATH Y poano,uIJlbtlIit MEPE)KI
nHToMI BTPATH

LOSSES IN OIsmlBunoN NETWORK SPECIAC lOSSES

Mcp<:*1 a Mail ..I'D JIltl0Y
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IMItwofklength I&Okm
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o B!I[I' ne......."!! .muDd byly
b 010 000 m'1d.,.
lMt_ritl~ 2SQk...
k ml I mal length "OQkin
~cinclo .om/tV4cm

UgPlQ"SHH8 "RIoM"" RTVpt y .nao[QHIX I po;moni.N"..ux "eDe2ICal
C mparl!9n f Nsi'fJc 10 I dlstrltJutl n etw fit..
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• JI
em
3a Hell: foIW JI .au

lind Lvi
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M TPlIJlbOBCbKa, 0 U;aplIHHlIK BTPaTIf B p03ll0):(lJIbtIIH Mepe)KI

M Tryhovska, 0 Tsarynnyk DistrIbutIOn System Leakage

BTPATII Y POSllO):(IJIblfiit MEPE)KI
LOSSES IN DlSTRJBUOON NETWORK

COIIIDI,IInOmeRUJI MI* I!JTpaTaMH I aeaplAHHHH IIHTOKaMH 'I Hepezax
Correlation ot \IIslbi. and Hldd.n Water Leakage

'00%

'00%

.~I..,..,.., ......... • Bnva p"' .. ,..J..............

BTPATII Y POSllO):(IJIblfifi MEPE)KI
LOSSES IN OISTRJeunoN NETWORK

IIP05J1EMlI
PROBLEMS

nHTOMJ B1'p3nt y Mcpeacax
MlCTa 35 M3/roJIIIHY KM

lpeclnclo IntbeCIty Um1'h km

mrrOMl B1'pam YCIAC.IOIX
MCpe:llCaX J Boa,orOHax 2 0 "3/rollHHY KM

.pecJn 10 ._Inru _netwot1r: ZGrrMI tm



M TPHJlbOBCbKa, °U:apHHHHK BTpaTH B P03fiO,LUJlLlJIH Mepeml

M Tryhovska,O Tsarynnyk DIstribution System Leakage

,.,.
BOlJ;HHi:t AYlJ;HT TA CKPlITI BIITOKH

AMepHKaHChKHii J\OCBIJ\
WATER AUDIT AND INVISIBLE LEAKS

Arnettca Experl4lftC4l

I"",eoep EPT JlhBIO

EPT-LvtvEnglneer
o llapllDDHX
a Tsuynnyk

KPOKH BOlJ;HOrO AYlJ;HTY
STEPS INA WATER AUDIT

BK3Rll'lH1K 3anLJIIony It' .. 11: en. BO,ltR ... nOllUn.cJl • c::ueTeN)'
Ckulnlttr .. _ .... uppWlldkllo ... mt-

YTO"I1fKTIII nD" tllllI: en.V.tfy1\1 q_tttyof__

+ BK3naonnw ye :c cnOZHlla'l' 06.u.zmamrx .11fJU1o.xaJ(M

IcIMtifYltt.-..etcu tom..

• YTO'OIHTII klAllilcn. BOZlK clJomnoi aa"I~
VwffY.-xI .-:1)11'1_'" eudolMl quMtttld

BR3Ra'm1'll aaKORHJO: cno....... a ne06.a.t1R1U1HX AIII(IUWI'R'ICaHI BOJUf

~"culJto_wlhovtlMtiWlln.atMI_

+ Oq,RKTR BOlI.OCnoZ1lBUlRlll 3lUC01IHHX caQ;l[Jl]l,l,'1. ueo6Jlll.llRlJDlX"I~ lOP
£1.-.- ~_IoIMMI""c:uslDMWcona_p4Ion

• BII3Ra"flmf nOttRlUIht B:TpaT1f 80p

E~~_~__~M ~

+ PosnolUAWrH~ atpaT 3a Ix RpM'PlaMlf
ElIItfrt*vaJu-. '_"'Io_b)'~,~

EEOOOM k. TO op-..... pi noi ~
_._.. 01 _ _ ~

ITPIflIHHH BTPAT BOlJ;H Y CHCTEMI
CAUSES OF WATER LOSSES IN THE SYSTEM

DOHNJIKK. HereMl 06)1 ..,. ( 6)1'X1'1U1'ep • )
£n'onln-=-~ YS"'(KCOla"Idng~t)
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BTp TH 1Jepe3 nerepMCTH"m CT10 peaep8Y11P
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M TpUJILOBCLKa, 0 U:apUHHUK B'rpaTH B P03ITo)];uu"qdi MepeJKI

M Tryhovska,O Tsarynnyk DIstribution System Leakage

IIPOBJIEMA CKPHTIIX BHTOKIB
PROBLEM OF INVIIIBLE LEAKS
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M TPUJlbOBCbKa, 0 I.J;apuHHuK BTpanl B p03nO,rUJlhtIIH MepeX{l

M Tryhovska,O Tsarynnyk Dlstnbutlon System Leakage

OBJIA,lJ;HAHIDI l{JIH BWlBJIEHHH BHTOKIB
LEAK D£TEcnoN EQUIPMENT
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M TpUJlLOBCLKa, C WeXOBQOBa Bo.o;ocnmKlIBaHIDI HaCeJIeHIDI

M Tryhovska, S Shekhovtsova ResIdential Population ConsumptIOn

Bo.o;ocnmKHBAHIDI HACEJIEHIDIM
WATER USED BYRESIDENTI

IIDKeHep EPT Jl&BIB

En;lnee EPT Lvtv

M TPHJlhOBCbKa

M.TI')'IhMriU

BO,1l;OCnO)KHBAHlUI HACEJIEHHJIM
WATER useD BY RElS'DENTS
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BO,1l;OCnmlUIBAHHH HACEJIEllliHM
WATER USED BY RESIDENTS
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M TPHJlbOBCbKa, C IllexoBuoBa BOJJ;OcnOJKHBaHIDI HaceneHIDI

M Tryhovska, S Shekhovtsova ReSIdential PopulatIOn ConsumptIOn

BO,lJ;OCnO)!(HBAHHSI HACEJIEHHSlM
YCEPE,llHEffi HOPMH PEAJII3AIlII BOJJ;H

AVERAGE NORMS FOR BfWNG

pmHE 24.$ ntC .0ACRt1l:.....

,llLBIB 80S 'III

L"'"

IDAHO C1IPAHKIBCLK 210 TIlC ~i1c

JlfWW'~.sao

f l '"

t l
... ...

BO,lJ;OCnO)!(HBAHHSI HACEJIEHHSIM
WATER USED BY RESIDENTS

BHCHOBKH

• BTpanc y BHyrpumux CKCTeMU GY4HRKIB
25-35% pea.u30BaHOI 801Ul HaceJletlRIO

• aatlH*eHI ycepeAHeHIl HOP"H peL1I3811U IIOAR
nOICA3HHIC InpAT1I CDomma'IB

CONCLUSIONS

• 2S-3S"I. of water ,upplled to residents I lost In
plumbing system

• Jollwred~ norm used rot billing rev....
unauthorlZ8d connections
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C IDeXOBQOBa EKOHOMltIHa OIJ;lHKa B'rpaT BO.D:H

S Shekhovtsova Economical Assessment of Water Losses

EKOHOMIQHA OIlIHKA BTPAT BOllR
ECONOMIC ASSESSMENT OF WATER LOSSES

•lmKeoep-eICOHOMICT EPT .1IhBIB
COItEn;ln•• EPT-lvlv

C illexOBI\OBa
s SbtikhovboYll

<IIIHAHCOBI ACnEKTII BTPAT BOan y
CHCTEMI Bo.o;onoCTAtIAHIHI" JlbBOBA

FINANCIALASPfCTS OF LYKWATER LOSSES

361AJoDleJUlR cOOUlapTOCTI sa paxyuOK Inpa:r
'ncrN • or procllK:tton cost as .....ull of loss..

~~

H (HIOOUAH)

u:e.....aau..a aD uy.llloO OHy TapHfl
b.-.cIal:OlMOtwtff

y .OAoronax i ClJUtOKHX Mep~
ua 10/

11'__1 !Non '""'" and n"w_twork

r.~aau,UI no IIY"""'O OMy T8PH~V

bll_ t_tMffI'

tg;:) JlbBIB
~I·~ BHCHOBKH, I CONCLUSIONS

a blliEHHH C06mAPTOCTI
'lEPEa BTPAm BOIlH Y 361J1blliEHHH TAPHcI>Y 'lEPE3
BHP06HHKA TA cnOlKHBA'IA BTPAm BOIlH Y BHP06HHKA
INCREASE OF PROOUCTlQN COST 0U1i: TOWAWt TA cnOiKHBAtIA

lI1'LfTIES ANDCUSlaMER WATER lOSSES INCR£A$E OF TARIFFS DUE TO WATIR UTLmES AHD
CUSTOMEI't. WATER LOSSES

y poano,ll,vu.'OA MepeJICI DR 14/
dlatribullllOft~

lITp'T. CDOlCa...,••10 13/

"""""""'...- Y posDOAJJDo'tdi "epeE) ua 15%
.n1bQtIoII ~

.tpan. CDO.HBa"l.la ua 15'1
undocunI.,tMt connection

Y BII)'TpIDWIX CHCTCMax 6YAJUlXlB
Ha 8/
1".IdIPl16n~.,...

BCboro 4.8%
on

y BUYTIUWUIX CHCTeMAX 6yAJIBXJ.
no 8%
bUIIdl"'illnt.nul ~t.n

BCbOrn S2r
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C lIIexoBuoBa EKOHOMItIHa OWHKa BTpaT BO.D:H

S Shekhovtsova EconomIcal Assessment ofWater Losses

<DIHAHCOBI ACDEKrn BTPAT BO,llH Y CHCTEMI
BOJJ;onOCTA'lAHHH" IBAHO..cJ>PAHKIBCbKA

FtNANCfAL ASPECTS OF IFYK WATER LOSSEs

IBAHO <IJPAHKIBCbK
BUCHOBKU

CONCLUSIONS

3liLlThlliEHHJI COlilBAPTOC11
'1EPE3 BTPAlH BOllU Y
BUPOIiHUlCA TA cnOlKUBA'IA
INCf{EASE OF PROOUCnONCO$T DUE TO WATER

un..mES AND CUSTOMER W"TERLOSSES

y BOllOroH8.X I CIJD,ClrtJCHX Hepe:cax

~ 5A
lran...q,""lII. ancllVnll~

uepellHTlJBTH 118 ILIlaCII1 DOtpe6U ua
3%

Y P03DO.D,IJUtIllA Mepe:lC1 ua 17-t
dll:tr1budon syateIM

y ~~rlD1UIX CHCTeMaX 6y,lJ.HWtla ua

bulldillOln.... YI'*"

~!:.oro 38%

31ilJlblliEHHJI TAPU<IJY 'lEPE3
DTPATU BO,l.Ul Y DUPOIiHUKA TA
CnOlKUBA'IA
INc:REASE OF TARIFFS OU£ TO WATER U'I'I.fnE.I AfrI)

CUSTDMalWATSRLOSSES

Y BOAOrooax I CIAUICHX "epesax

~ 5%
tn.,,",1Nlon lnAIn and nnI Mtwortt

ncpelllll'paTil ua uaCBJ DOtpe6U ua
3%

y poaDo,lUJUt'IJA Mcpem u& a.4
......~p....

y aUyTlumwx CHCTeMAX 6yAYJIXl.
~ 13%
buIdlng In..... .,...,..

DCbOra 39%
TOTAl"

<I>IHAHCOBI ACnEKTU BTPAT BOllU Y CHCTEMI
BOllOnOCTA'IAHHJI" PIBHE
FINANCIAL ASPECTS OF RVK WATER Losses
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C IDeXOBUOBa EKOHOMltIHa OUIHKa BTpaT BO,llH

S Shekhovtsova Economical Assessment of Water Losses

PIBHE
BUCHOBKU

CONCLUSIONS

35lJIbWEHHJI C05mAPTOCTI
'1EPE3 BlPATII BO,lUf Y
BHP05HHKA TA CnO)KHBA'IA
INCREAIE OF PRODUCTION COlT DUE TO WAttR

UTLITlES ANDCUSTOMIJII WATERLOUH.

35lJIbWEHHJI TAPH<IIY 'lEPE3
BlPATII BO,lUf 'II BHP05HHKA TA
CnO)KHBA'IA
INC"!ASI CWTAIW'SDUITOWATER
un.mU AHlJ CUSTc.RWAT£JtLOSSU

ocpeBlITpaTH ua uacuJ D01pe6. , ....

~tanfoc'own ..

Y P03DOAIJDI'IJA Mepe:et oa 20%..._-
Y BOjlOrouax ua 9%
lnrl.............

nepeBHTpaTH ua uaCUJ DOlpe6. ~%

YenI.-ltuntfotwnMM

Y p03DO,lUa...i "epe:a:) UB 15%
••lributlonlyftlnul

y IOltoroUX ua.................... 11%

4% 5%

y auyrplU1HJX CHcreKIX 6YAHWCIB
DB 7%
1M1dlng1n"""""'ap.....

BCbOra 39%
TOTAL

~UyrpIWBJX CHcteJWt GYAHJUa~O%

bulIdlno In..".. am-
BCbOra 50%
toTAL
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T nnn, M TpUJlLOBCLKa 3MeHIIIeHHJI aBaplHHOCTI MepeX(J

T Glpp, M Tryhovska Reducmg the Rate of Breakdowns m the Water System

3AXO,l(U ,1J;JUI 3MEHDIElDUI ABAPIIDIOCTI
lPYD

AcmmesAlMEDATREDUClNGBREAKD0WN8

IsaceHep EPT JI...I.
Eng5nHfEPTolYlY

T finn
TGlpp

mJHlXH 3MEHIIIEHHH BTPAT BOAR
REDUCING WATER LOSSES

UP06JIEMA
PROBLEM

BMPIIIIEHHSI
SOUIl1ON

Aaapllbllcn + + +....-...
BHTOKH + + +PlpdMLNbg.

BTJlam B 6YilHRKaX + + + +Lo.... inBuil'dIng.

Bo,nocnomiBaHRJI + + + + +WIlt.,ConIumpttcn

llPIOPHTETIIICTb BI,1J;HOBJIIOBAJIbHHX
POBIT HA lPYDOnpOBO,1J;AX

PlPEUNES REKAWUTATJON PRIORITY

G6/' BH3Ha'leHHJI AlJIJIHOK BIAHOBJIeHHJI a60

3aMlHH TPy6
Identify HCtiOnsfo ....bMlIatIon QI'pl,.~

X rlApaBJIl'IHa 130JIJIIUJI 30H

Hyd.....llczone plIl'Iltion

~ llJIaH BnpOBaA)KeHHJI

-pi..



T nnn, M TPUJIhOBChKa 3MeHlueHIDI aBaplHHOCTl Mepe:>K1

T Glpp, M Tryhovska Reducmg the Rate of Breakdowns m the Water System

METO,llH BI,lUIOBJIEHHH TPYB
REHABIUTAnONOF DlSTR!BIIT10N SYSTEM

• O'IHCTKa
Cleaning

[E> BHY1'pmme nOlCpHTrH

Unlng

o 3al'UHa TJlYO

Replacement

OQHCTKA TPYB
PIPE CLEANING

• MexaHl'IHa o'IHcnca

MechanIcal cfNnlng

CKpeOKH, ~lncH, pe3HHOBI ,lUICKH

SCrapers swabs. rubHI e1lalea

• flJtpaBJII'IHa o'IHcnca

FlU$hAnt

BHYTPlillH€ nOKPHlTH TPYB
INTERIOR PIPE UMNG

c.rn.ntmorhl

Epoxy,. '"

[E> EnOKCH,lUIl CMOJIH



T nnn, M TPUJIbOBCbKa 3MeHIIIeHIDI aBapIHHOCTl Mepe)I\l

T Glpp, M Tryhovska Reducing the Rate of Breakdowns In the Water System

SAMIHA TPYB
REPLACEMENT

o BHKOpHCTaHHH TPy6 13 BHCOKOHK1CIUIX

JIIaTeplaJI1B
UsIng pIpes cI high quality m_1a1s

o YJIIOBH npOlCJla~aHHHHOBHX TPy6

Conditions cllaylng new pl_

V' BI~pHTa npoKJI~a
Open laying

V' 6e3TPaHWemllm JIIeTO~ npOKJIa~H
TnncNu laying

'--, .~ EAJiImTAIUH pOSno,lUJIb'loI MEPE:lKI JIBK

EA5ImTAIUH POSno,lUJIb'loI MEPE:lKI JIBK
REHABIUTATJON OF LVK"I rxsTRlBunON SVSTEM

~. 1945 p 1945 75 pp 1975 9S pp
tRlIMS

)];O,,*"H. Hepe... KM 150 310 «0
NetwoI1t IHgth
MaTeplaJl1 Tpyll "IUyH 100% 50% 70,(,
PlS*rn.aQd.. C&sliron

C...... 50,(, 30"1.....
TepHIH '1UyH - 60 CTU~ - 20 pm, (ynl
eKen..-y nu.t Castl_ .....
ServlceUf

B,AHOllJletlllJl Hepe* 150 230 220
PMtwortc NhabUttlllllon kin:

35



T nnn, M TPUJIbOBCbKa 3MeHmeHIDI: aBapIHHOCTl Mepe>Kl

T Glpp, M Tryhovska Reducmg the Rate ofBreakdowns m the Water System

2910

5310

11%56%

4210

2%4%

24%

72%lI••y"CUt,,,,
C...........
36 a It,
•..,><>

" ••y. -60 C...... -20 3.....06eT0. - 50 po.,. IYnI
Cast Iron StHI r.e

JlO 1978 P 1978-85 pp 1985 95 pp
Wltl7.

210 210 70

TepIltIH eKCllAyan",u
SelVie:-Uf

.nO"H". Mepe:c. IeM
Net« rtllenQth
MaTeplu TPy6
PI~materl"

......,~...~EADIJlITAI(UI p03no,lUJlblJ:oI MEPE)KI I«IlBf
REHABlUTATlON Of IFVK. DlSTRIBlITlON annEN

BllUtOUeHHJl Mepl!l*1 ICH
NeCw rIl: rehabUlt.tkln Ian:

110 70

lIps BJ.AIIo....emu 4.% P03Doll1Jllll"loI Mepem po6oTa 6Y,lle TplQl.am - 9 pODB ....
RthabiltaUon ofot ~Oftotlll Mtwodt wI...... )'Ml1I _

'--,,....--....~PEADIJlITAI(lH P03no,lUJlblJ:oI MEPE)KI PBK
REHABIUTATlON OF RVl<"I txsTRlBU110N SYSTEM

,llO"H". Mepe:Cl KH
Netw rtclength
MaTeplaJl 1"Py6
Plptlrnaterl.

TepM'H
eKcuyanu,l1
8flV1caUf

BIJUlOUeHHR Mepe:C1 ICH
NMwon. nhabUftlltlon kin:

JlO 1965 P 1966-81 PP 198296 PP
tal, ...

76 55 124

'I.ayK 16% 73% 9210CUt,,,,
C..... 14% 27% 110
Stool

'Iaayn - 60 Crull - 20 pOtrOl1l (ynI1
C stlron .....

67 33 40

IIPB .lI\BOllJleBBl S% P03DOIU';.ol "opo:d po6ora6)'110 TpllllatB - U p;"".
~kln oIG petetnt oltce" network WI. take 11 )IN'"
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T nnn, M TPUJ1bOBCbKa 3MeHweHIDI: aBapIMHOCTl Mepe){{l

T Glpp, M Tryhovska Reducmg the Rate ofBreakdowns m the Water System

illJUlXll 3MEHIIIEHHH B1PAT BOAM
WAYS OF REDUCING WATER LOSSES

IHlKeHep EPT
engIneer EPT

M TpRltboBcbKa
M Tryllovska

lIIJUlXH 3MElDllEHIUl BTPAT BOall
30HYBAHHH MEPE){{l

WAYS OF REDUctNGWATER LOSSES PRESSURE ZONES

IQ=!lID .J(2gH) I ..
3ue:llalfm. IlTO i ,\ T1ICIIf NeftJlli

P ocnAKII JL,Cll
~ d. ........on~ ...k'lthe~_1t

.......~ T

BHCHOBKH

3MeHUIYe BHTOXH ,110 23 "

SDHYJI3.HIlSI: Mepe:t:1 no
THCtcy Ko::ce 3MeHIIDITH

BHTOXA sa 20"

CONCLUSIONS

redUCing preslure by t .bn
reduces ,..kage by 23%

n twork p • zoning
may reduce Ie !tag. by
20%
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A KOmITlH, 0 UapuHHuK 3\1eHWeHHlI BI-'Y'rplwHbo6Y,llHHKOBHX BHTOKIB

A Kopytm, 0 Tsarynnyk Reducmg Leakage m Residential Plumbmg

IUjKencp A KODHTIH

En gin eer A K pyU

DI....",.faQ..
VuNri lrflIloCotra$lO
~blell9filtJcn8leoltl

'1 veN
_upo in
• a.a MY

.....-Wide Rarqtl alProdu::u
Tf3.dllDrwlUM
Rel.tMolojChNp

ILl ryp po6l

OP ""'..
w ..

llillOCH
.Wpotta.T_

B ....

Tpy6H CTaJleBI o~HmcoBaHI
Steel G I n!led Pipes

MaTeplaA PVC CPVC PP
M ....... PE PEX KITEC
IL nc•
• B ..

K p<'J-31\ CT Ii c:-n.
lD oUItlll iff x
E (lADn len.

M 'l'.
~ ..... cmtocrll
OICp py6 1IO*)'n. (ynI r 0CTi
Mo-.. ~ He plio lUI

• Kp en.

AdvanLl'il
~Q..iIy
R ~IoCoIr1mOn

AIows Q..clt I till IcI
NoHanntoErmrOf\lTlWll:

DlP!IV8Ilbog"
TIM eanChange rbP op.rtlUWrthAg
C bepoOl'qualcy
E I'IoIl'1$ll Illl(ly
Mo ~",lh OI\(»ppeotstMI
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A KomlTIH, 0 UapuHHlIK 3"leHllleHH.lI BHYTPlIIIHb06YJllfHKOBlIX BliTOKIB

A Kopytm, 0 Tsarynnyk Reducmg Leakage m ResIdentIal Plumbmg

"",lOCH

• K po 'I n n len
_III ICHM ..

M....' at'paU P Ka.II aMeTpU

• H tlJI... POQeca CT1Ip 11M

Ad ntag
nt stlInoitoca $Ion

lIowaqUick stall be
unaltl sse mali d me" pipe

• do notdell!l rate Wllh g

HeenpHRTJlltlll KcrnvaTaqllhu YHOBH
_III IWCT A t S N/

:~u 1:1 ~~
.8eJl xa ltlttpatt LII P

Unr_.... e>p..,abon-' Cond \loll
FIowV IQeIy W>f 5nV$K
PeMl'lC* fH\'r;" (Ill SL,lpI!ldot
PeMl'lC* ,Ac>d
High~rt fChIom.

a OS

2D-2001qJ

E.Ilpen Iv 10m. skill nMdtd In I stili Ilon
Cornm Iy edt Am r1cafO Id Ual ndl d tri Icon tru tlon

dllJlhTpU

• np y ca
S 8 Ice
• P P
Flit rs

c"pr.crty O.5toS.ev-:

m~~' lilt cd 2010200

An
AT!'
.. wi
eM P TYP

MI.
Hlghqu&l i
Aut IT! mpe41ur

-'"

~------,C)"'I RHA MHBmcA
G It l10C L1I

nTKM 30.....

CTCM
MI)<j., F hT k

mpr.....t effllCtSy"",,
~====;---l _

Ypu ur ARMrolO

f :«1 n lJ,U

B P el' yene O<J:llcu:
.." po

np Jl p U "
T pe1lC 03 6 TM

'i6e.l Y pO'! arp

F IPe<lIllCo trolng
LI$-.t 1fI omees b)lliIb and
Hydnlltcpnnclpleof etlo
0316mpr l.nitJdltrWkl

"I m
duen wat. 100ft
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A KOnHTlH, 0 IJ:apIIHHIIK 3MeHlueHHH BH)'TjJllIIHb06Yilll.HKOBHX Bll.TOKIB

A Kopytm, 0 Tsarynnyk Reducmg Leakage m ResidentIal Plumbmg

[J§QJ
IANSI I
[Eill

~
IllECTI

IAwwAI

M1XmapO,ll,Hl HOpMH
1 t«n uon"SLandvd

'\.Mepm,aHchKJdl IHCrnryr HOpHYJl3HHH
Arnerlc., In tltultl rStandani

Eoponefl:cbKHit KOHJTeT HOpMyuaHHJl
E OPuJI Committe. f Statld«'d

H'HeUhladl hlCTlITVT HopH)'BaHHH
a rm... I tiNt. r$tandMS

,Ilep",aaHuJi C,aHllaPT (YKpama)
Stile Standard f Ukraine

CraHJJ;apT AMepHK3ncbKOJ ACOU,JaUll BO.llOnpOBJllHHK1B
Amwlun W WOfIui A oa.con StancWd

PEKOMEH,IlOBAHI 3AXO,llIllJ,JIH. CKOPO'iEHHH
BTPAT BO,llIl )l.IIH rOTEJIIO Y KA.lII<I>OPHII

RECOMMENDED ACTIONS TO REDUCE WATER tOSSES AT A CAUFORNIA HOTEL

,.:1/ 06y

Z 311 tIICnl:uoInlriIl....' 108.....-flushlllll_... ltel_
2 IJ.eralMlMlM I)'~"""'" 34

6a as' IO'lICl'
MIa ... ~c:oron.r1I..
~","",,,,,,lhoI_

-'-.1 ..,. ..._
DO:II:MlI&lW.Iul\lI..,ui__...,.~...e..

'"'9-....-I H p __

451

SO

15

Sip..,..,

1500

.500

1..00

3000

427SD

1500
"
"

3 Dcn..-.._eMeft... 25.2
...ropo"-~HH ...u
notaI_~.,st...

3 Benll..... WI ntereKlI 97
NTOptIOrn ...opwc:ntUI
_NI IUOCI<&HRII6 K:IQII
II1IlaI ..... _ ~ rs-.

.0

2.

110450 80000

~940 12000



C lIIexoBuoBa HanarO,1J)"eHIDI 06JIlKY BOJJ:OCllmI<HBaIDI

S Shekhovtsova Estabhshmg Metermg of Water

HAJIArO,lPKEHHH OIiJIIKY
BO,lJ;OCIIOJKI1BAHHH

IMPROVEMENT OF WATER CONSUMPTION ACCOUNTING

IR&euep eKonOMICT EPT }hOlD
C st EngIneer EPT lvlv

C WeXDOIJ;OaR
S Sh khovts

IIlO CnPIUI€
HNJ.MIPHOMY

BO,ilOCnO)KHBAHHIO
Y )KHTJIOBOMY

CEKTOPI
WHAT PROMOTES EXCESSIVE

WATER CONSUMPTION
IN HOUSING SECTOR.

* BJ,llcynnCTh CHCTeMH 06JJ1KV
~aKTlAIlo CnOatRTOl BOttO
lack of consump1lon based billing

ll:" IIH3bKl Tapnclm
low tariffs

HACJII,ilKH
IMPUCATJONS

X BTPaTH BOJIH B OYAunxax
HO"'YTb AOCaraTH 50%
water losses In buildings may reach 50 %

X uacenemul IIImHX paAonJa MIen
BJA1JYBae rocrpy neCTa1fY BDJ1B
populaUon of other districts feels
severe water dlnclency

X U8 supo6mm;TBo DO,!1H IIlO
BHTlKa€ BOJl,OKaUaJ:I BHTpa..ae
Opt£IITOBUO 8 13% KOWTIB
Vodokanal expends about 8 13 I. of fund.
for water productJon that leaks

X BRTOKB onJIa'lyroT& Cn02C.HB8'11
neaa.ne:lKllo BI,lt JX ep8KTJJl1J10rO
BOAocnO;lKUB81DIH
customer. pay the 5 me whether water
fixture are leaking or not

HACJII,ilKH HE3A,ilOBIJIbHOro CTAHY
CAHTEXHl'lHOro OBJIA,ilHAHH5I

CONSEQUENCES OF POOR CONDmON OF CUSTOMER PLUMBING AXTURES

® CTpyMUlb BO,lUl ToaDUJlIoJO Y ClpnuK
npU3BOllIITh AD BTp3T npHOJlH3UO 500
JllTllIB BDAH aa A;ooy

A mat h~hl k tnt m rl kl gill 1 nt Its I pto~OO
Udl kag

1(9 lfepe3 nOWKOll.«eUHA 3M.myaa.. Y Dalmln
BHTIKae npH6JIH3I10 1 200 J1111>IB BO,lUl 33
A;oGy
Abthroomf Ityml re Ibln pt 1.2QQUdl k.-g

to> nODIKOllJKelmA 3MHBIIHA 63"10K
npU3aOA;HTh JlO BTP3T npH6J1H3I10 12 000
JlI1'plB BOJl,U 33 naGY
Af Ityt UIIU hta knt It I pto 12 000 lid I k.-g



C lllexoBuoBa HarrarO.!UKeHWI o6JIlK)' BOll.OCnO)KHBaWi

S Shekhovtsova Establtshmg Metenng of Water

3AXO.llH IIlOl(O 3MEHllIEHHH BTPAT BO,llH
Y CIIO)KlIBA'IA

ACTIONS AIMED TO REDuce CUSTOMER LOSSES

o 3MeHweHHJI BTpaT 13 caHITapHO TeXHI'IHlfX npHJIa)\IB

Red I kag from pi mbl g ftxtu ....

e BnpOBaJ\*eIIHJI BHCTBBJIelmJl paxyJlXy (I 060B Jl3KOBmi

361p KOmTIB) Ha OCHOBl q,BKTH'IIIOrO BOJ\ocnO'I(HBaHHlI

U co umptlon ba ed billing m t 0I1ect bill

€) BCTBHOBJIeHHlI peaJIbHHX HOpM BOJ\OCnO*HBaHHlI

Upd 1I II of thtl w I con.umptlon noRM

BHKOPHCTAHHHCyqACHOYCAHTEXlllKH
USE Of MODERN PLUMBING FIXTURES

3aTpaTH HB BnpOBBJ\*eHHlI BlJ\ 125 000 J\O 150 000 rpH (UANI

Implementation cost

./ BCTaUOBJtemUl Ta peMOJIT caUTexnJ"lIJOJ apM:aTYP" to 000 nIT Ipc )

I st nation f10000pIK.solplumblngtlxtur

PeaYJIbTBT BlJ\ BnpOBBJ\*eHHJI
The Implementabon will save

.I EKOUOMUI BOJlo
Wot ..

.I 3M:euwellJul co61BapTocn
Prod c11 $I red ed by

UepIO,/l oKynnocTl
P yba k period

Bill I 000110 I 500 "'/1106 (m" y'

BIll 70 000 110 95 000 rpll (UAH)

AD S POKIB lye I

BCTAHOBJIEHHH IIOBY,llllHKOBHX
B0.llOJIPIlIJIbHllKlB

INSTALlATION OF fLOW METERS AT BUILDING CONNECnoNS

CepellllSi OapTlCTb BcraHoB.neHiHA~7noprnoro.lI1QHJlbHHK3 700rpH

A nl9' prl r freta md wt mec I tllatlon

CepenU9 napT1CTb BCTallOn.neUUa B1T'H3HflHOro JIl IHJlbllHK3 4. OOrpH
A rag tim teclprl f 10000lmad w t met I tall tl

IIp06J1eMH
P obi m

Ccp AU it Tep" II CKClIJIyaTau: B1T'lH31UmHX JU'JHJlIlUKK B 18 H e u
A rag rvl Uf flocalmet,.1 lImonth

l{o~a'tKOBI cKcILllyatallaAm Inn-pam
Add co t tobUIi II

IIco6x JUlien. 'Iacrofo peMouTy

f eq t t pal,. eeded

CKJlalUllCTro y BH3l1a'lelml BOlloeRoa:HBaUlU[ 11::0*110, C M i B MC:lI:aX 6YAlUUCy
Clvtdl II th co t betw.. mil y us rs 1 dlf1lcult (leg II)')

DpuHyeoBI aaxoM lQ,OllO onJIant ROCJlyr ncecflclCTHBII1
Pen ttl to t rc p yment limited

J11"fHJILlntJC lie raparrrye oDJIaTY paxYll1cl8
Doe t trHt peopft will p.y bJIII



C IIIexoBu;oBa HanarO.ll)l(eHIDI o6Jl1K)' BO.llOCrrO)l(HBdlUt

S Shekhovtsova EstablIshmg Metermg of Water

CTIlMYJIH mO,l(o BCTAHOBJIEHHH
JII'IHJIbHlIKIB

FACTORS ENCOURAGING INSTALLATION
Of FLOW METERS AT BUILDING CONNECTIONS

.I BucoKa HopMa BOllocnolKUBaHUH

High water consumptIon norm

II' BUCOKltii Tapu!\>

H.ghtanff
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C llIexoBuoBa EKOHOMIQHa OUIHKa BTpaT BO.ll:lf

S Shekhovtsova Economical Assessment of Water Losses

IOPII;:uI1JHI ACIIEKTII CTOCYHKIB
BOlJ;OKAHAJIIB 3 IIOCEPElUIIIKAMII TA

ABOHEHTAMII 3B 5130K 31 CIIOJKIIBA'IAMII
LEGAL ASPECTS OF VODOKANALS RELAnONS WITH MEClATORS

AND CUSTOMERS CUSTOMER RELATIONS

Imf'e.llep elConOMICT EPT Jl&BIB

C tE gI eetEPTLiY
C IDeXOBUOOa

S ShektlOYtso •

OCHOBHI IOPII.ll:II1JHI IIP05JIEMH Y
CTOCYHKAX 3 IIOCEPElJ;HIIKOM

JKIITJlOBOrO CEKTOPY
MAIN LEGAL PROBLEMS IN RELAnONS WITH HOUSING SECTOR MEDtATOR

*" BI,ltC)'Tll1CTb BIJ.lDODI,ltUhDOCTI 33 nepalUOU3J[bUe
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MOJKJlIIBI UIJl5IXH BIIPIUIEHH5I IIP05JIEMII
FEASIBLE WAYS OF SOLVING PROBLEMS
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C llIexOBQOBa EKoHoMltIHa OUlHI\a BTpaT BO.D:H

S Shekhovtsova Economlcal Assessment of Water Losses

OCHOBHI IOPH,lUI'IHI CYIIEPElJHOCTI MIlK
BO,lJ;OKAHAJIOM TA IlOCEPE,lJ;HHKOM
MAIN LEGAL CONTRA,DlCnONS BETWEEN VODOKANAL AND MEDIATOR
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C llIexoBuoBa EKoHoMl'-IHa OUIHKa BrpaT BOJlIl

S Shekhovtsova EconomIcal Assessment of Water Losses
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B IlarocoBa Ch.OpOtIeHHSI BTpaT y CrrO)KliBatIlB - lllJISlX.n;O eKOHOMI'IHOI elfJeKTliBHOCTI po60T1r BK

V Payusova EconomIc Improvement by Consumer Loss ReductIOn

AHAJII3 et>IHAHCOBOrO
CTAHY BOnOKAHAJIIB

ANALYSIS OF VODOKANALS FINANCIAL CONDITION
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B nalOCOBa ChOp0'leHWI BTPaT y CnOlKHBa'lIB - IUJUIX .no eKOHOMI'lHOl e¢eKTHBHOCTl po6om BK

V Payusova EconomIC Improvement b) Consumer Loss ReductIOn
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B IIalOcoBa CI\Op04eHHlI BTPaT y CnO)KHBa41B - IIIJUIX ./lO eKOHOMlqHOl eepeKTHBHOCTl p060TH BK

V Payusova Economic Improvement by Consumer Loss ReductIon
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B IIalOcoBa ITpllcKopeHa aMopTll3alJ,Ill - OJJ:llH 13 IllJIllXIB OHOBJIeHHll OCHOBHllX <pOHJJ:lB

V Payusova Usmg Accelerated DeprecIatIon to Renovate FIxed A5sets

EKOHOMI"lIHIIM E<I>EKT BI)];
CKOPO"tlEHHH BTPAT BOLIII Y_

CIIO)KIIBA"tIIB
ECONOMiCS OF CUSTOMER WATER LOSSES

IHmellep EPT JIhBIB
engineer EPT-lvlv

B nalOCOBa
V Payusova

CKOPOqEHHH BTPAT BO,/{H Y cnOiKHBAqIB
CUSTOMER WATER LOSS REDUCnO~
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IMPACT OF THE REPLACEMENT AND nMElY REPAIR OF PLUMBING FIXTURES
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B nalOCOBa ilpliCII.OpeHa aMopTli3aUUI - O,llliH 13 lIIJIJlXIB OHOBJIeHHJI OCHOBHliX <pOH,llm

V Payusova Usmg Accelerated Depreciation to Renovate Fixed Assets

CKJIA,l.(OBI E<I>EKTY BI)];
BCTAHOBJIEHHH JIl'UlJIbHMKIB

SOME EFFECTS FROM WATER METERS INSTALLAnON

• EKOHOMUI BOAD Y CnO'lrnBB'IIB
CUltOtnlln walM' vln;

• 3MemneHHH DlA HOMy BOAH
Dec~ or waw production

• 3HHACeHHH BDT]},lT HB BHpo6HHnTBO BOAHa.c..... of waw prod lion eltJ"ftdlb""

• 3MemneHHH CnOmHBBHHH eJleKTpOeHepru

Redu lion or .nergy con mption
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A AHLlP££B ~IlOqI HOpMH YKpaIHll

A Andreev Current UkraInIan Norms

.llII01I1 HOPMII YKPAIHII
CURRENT NORMS IN UKRAINE
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A AHLlP€€B ,l];IIO'l1 HOpMH YKpaIHH

A Andreev Current Ukrainian Norms
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A AHllpn:B ,[(llOtIl HOpMH YKpaIHH

A Andreev Current UkraInian Norms
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PERFOMANCE OF INTERIOR PIPE COATINGS
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M lllapKoB

M Sharkov

TeXHOJIOnQHlIll rrpol(ec l(eMeHTYBaHHJI Tpy6

Cement Lmmg Technological Procec;s

bCKeuep EPT JlbBl.
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M lUapKoB
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CKJIA,l(OBI IIPOIJ;ECY IJ;EMEHTYBAHHH TPYB
COMPONENTS OF PIPE CEMENT UNING PROCESS
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M llIapKoB TeXHOJIOrI'lHldl: rrpouec ueMeHTYBaHlUl Tpy6

M Sharkov Cement Lmmg TechnologIcal Process

BHBIP AIJIHHKH AJIH IIEMEHTYBAHHH
CHOQSINGI SEcnON FOR CEMENT UNING

IIPMHUMII BMliOPY

• BIK Tpy6

• MaTCplaJl Tpy6

• ¢1311'1ID1H CTaH

• aBapIHHICTb

• TIffi 3 eAHaHh 1 apMaTYpa

• HaBKOJlHlJDIl yMOBH
CHOICE PRINCIPLE

go 'pipe

• m IItrf I 'pipe

• physical condition

brw kdown te

• type,olJal ta dftttl g

mblent condition

BHBIP AIJIHHKH AJIH IIEMEHTYBAHHH
CHOOSINGSECnOH FOR CEMENT UNING

TEXHOJIOnQHlIit npOUEC UEMEHTYBAHIDI lPYIi
CEMENT UNINGTECHNOLOGICAL PROCESS
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M lIIapKoB TexHoJIon'fHull rrpouec ueMeHTyBaHHH Tpy6

M Sharkov Cement Lmmg TechnologIcal Process

OBJlAllHAHHH llJIH UEMEHTYBAHHH TPYB
PIPE CEMENT UNING EQUIPMENT
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M IIlapKoB Te'{HOJIOrl'IHHH rrpouec ueMeHTYBaHHSI Tpy6

M Sharkov Cement Lmmg TechnologlCal Process

OBJIA,lUIAHHH ,llJIH UEMEHTYBAHHH TPYB
PIPE CEMENT UNING EQUIPMENT
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RUSSIAN FEDERATION

New Independent States (NIS)
* EPT RegIonal Offices

The EnvIronmental Polley and Technology (EPT) Project Environmental degradatIOn and natural resource mis­
management threaten publIc health bIOdiversity and economic vitalIty In the New Independent States (NIS) To assist the
NIS In alleViatIng these problems the U S Agency for InternatIOnal Development (USAID) began the EPT Project m 1993
EPT provides technical assistance and polIcy adVice m the envIronmental sector and promotes environmentally sound econorruc
development through publIc and pnvate U Sand NIS partnerships The EPT Project IS managed by USAID With support
from the U S Environmental Protection Agency (USEPA) For assistance In project deSign management and ImplementatIOn
USAID has :lgreements With CH2M HILL InternatIOnal Harvard Institute tor InternatIOnal Development and I~AR A,> the
pnmary EPT contractor CH2M HILL InternatIOnal has the lead role In delIvermg techmcal as,>lstance logistical support and
polIcy support for selected projects EPT RegIOnal Otfices are located m Washmgton D C Moscow RUSSia KylV Ukrame
and Almaty Kazak-stan

CH2M HILL InternatIOnal ConsortIUm of Subcontractors Center for International EnVironmental Law Clark
Atlanta Umverslty/Hlstoncally Black Colleges UmversltIes and MInonty InstitutIOns Technology ConsortIUm Consor­
tIUm tor InternatIOnal Development Eco]uns En"lronmental ComplIance Inc Harvard Institute for InternatIOnal Develop­
ment Hughes TeLhmc<l1 Service" Company InternatIOnal Programs ConsortIUm International Resources Group Intertax
K&M Engilleenng Ogden EnVironmental and Energy Services PrIce Waterhouse the World WIldlIfe Fund and numerous
local subcontractors and cooperators throughout the NIS

EnVIronmental PolIcy and Technology Project
A USAID Project ConsortIUm led by CH2M HILL

CH2M HILL InternatIOnal SerVIces Inc
POBox 24548 Denver Colorado 80224 USA


