
Environmental Policy
and Technology Project

Contract No CCN-0003-Q-15-3165-00

UKRAINE

Report on
National Workshop

on Disseminating USAID's
Urban Water Improvement Assistance

ActiVItIes in Lviv
LVIV, 9 July 1998

Delivery Order 15 (Amendment No 1) - Task 71

Prepared for
Ukrame, Belarus and Moldova MISSIOn

Umted States Agency for InternatIOnal Development

Prepared by
Ukrame, Belarus & Moldova RegIOnal EPT Office m KY1V

Environmental Polley and Technology Project
A USAID Project Consortmm Led by CH2M HILL



PREFACE

Under the 1992 Freedom Support Act, the Umted States Congress InitIated a program to provIde vanous forms ofassIstance
to new Independent states (NIS) of the former SOVIet Umon CooperatIve Agreements were sIgned between representatIves
ofthe U S government and each country In which assistance was to be undertaken The U S Agency tor InternatIonal
Development (USAID) was gIven the responsIbIlIty to coordInate all U S government assIstance to the NlS under the Act

Through competItive biddIng, USAID awarded a multI year contract to a team managed by CH2M HILL InternatIOnal
SerVIces Inc (CH2M HILL) to support ImplementatIon ofan enVIronmental assistance program to republIcs of the former
Soviet Umon Under thiS contract termed the EnVironmental PolIcy & Technology (EPT) Project CH2M HILL IS to assist
USAID SmiSSIOns In Moscow KyIV and Almaty to undertake a program to promote environmental Improvements In the
NlS The USAID miSSIon In KyIV supports envIronmental and other aSSIstance programs to UkraIne, Belarus, and
Moldova CH2M HILL 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 HILL
Although work on thIS report was conducted In cooperatIon With the aSSisted governments and USAID the findIngs and
recommendatIOns are those ofthe CH2M HILL team They do not necessanly represent offiCial posItIons ofthe
governments of the aSSIsted countrIes nor ofthe Umted States ofAmenca

The CH2M HILL team Includes the follOWIng orgamzatlOns

Center for InternatIonal EnVironmental Law
Clark Atlanta UmvefSltyIHBCUMI EnVIronmental ConsortIUm
ConsortIUm for InternatIOnal Development
EcoJuns
EnVIronmental ComplIance Inc
Harvard InstItute for InternatIonal Development
Hughes Techmcal SerVICes Company
InternatIOnal Programs ConsortIUm
InternatIOnal Resources Group Ltd
Interfax Newsagency
K&M Engmeenng
Ogden EnVironmental and Energy SerVIces Company
Pnce Waterhouse
World WIldlIfe Fund (US)

For addItIonal InfOrmatIOn regardIng the EPT Project contact the followmg

Umted States of AmerIca

EnVironmental PolIcy & Technology Project
Head Office
1819HStreet NW 5U1te700
Washmgton DC 20006 USA
Telephone (202) 835 1450
FaCSImile (202) 835 1463
Contact Ms Jean ShaIkh

Ukrame

EnVironmental PolIcy & Technology Project
UkraIne Belarus & Moldova Regional Office
4 Bohomoltsla Street, SUite # 301
2:>2024 KyIV Ukrame
Telephone +380 (44) 247-5633 247 5634
FaCSImile +380 (44) 247 5637
Contact Mr TIes van Kempen
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EnVIronmental Pohcy & Technology Project
LVIV Vodokanal Project Office
64 Zelena Street 3rd Floor
290017 LVIV, Ukrame
Telephone +380 (322) 767389 76-9478
FaCSimIle +380 (322) 97 1152
Contact Mr Igor Slobodemuk



NOTIFICATIONS

NOTE ON TRANSLITERATION

Ukralman personal, mStItutIOnal, and place names used m tms document are
transhterated mto EnglIsh from UkraIman (not RussIan), accordmg to the
modIfied U S LIbrary of Congress standard for UkraIman-to-Enghsh
transhteratIOn that has been adopted by many Western orgaruzatIOns and
publIcatIOns, mcludmg the Encyclopedw of Ukrame (Umversity of Toronto
Press, 5 vols, 1984-1993) and 0 Subtelny's authontative Ukrame A History
(Uruversity ofToronto Press, 1988, 2nd ed 1994), as well as by the Ukralman
ComrrussIOn on Legal Termmology (ResolutIOn No 9 dated 19 Apnl 1996)

NOTE ON COST ESTIMATES

Any oplmons of cost presented herem, and any resultmg conclusIOns on
project financIal or economIC feasIbIlIty or fundmg reqUlrements, have been
prepared for guIdance m project evaluatIOn and ImplementatIOn from the
mformatIOn aVaIlable at the tIme the 0plruon was prepared The final costs of
any project and resultmg feasIbIhty wl1l depend on actual labor and matenal
costs, competItive market condItIOns, actual SIte condItIOns, final project
scope, ImplementatIOn schedule, contmUlty of personnel and engmeenng, and
other variable factors As a result, the final project costs may vary from any
opimons of cost presented herem
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ABBREVIATIONS, ACRONYMS AND GLOSSARY

atm
CCC
CCN
CHlMHILL

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 mternatIOnal
envIronmental engmeermg consultmg firm under contract to USAID to
Implement a large component ofthe EPT ProJect)
COWl Consultmg Engmeers & Planners (a Damsh-based mtematIOnal
envIronmental engmeenng consultmg firm under contract to the DanIsh
EnVIronmental ProtectIOn Agency and the World Bank to undertake water
and wastewater studIes m LVIV)
Dehvery Order
EnVIronmental Pohcy & Technology Project USAID-funded project to
prOVIde envIronmental assIstance to New Independent States of the former
SovIet Umon
former SOVlet Umon
Housmg & MumCIpal Reform Support Center, Non-Government
OrgamzatIOn
mtematIOnal financIal mstitutIOn
karbovanets (Ukramlan currency from 1992-1995)
hters per capIta per day
hters per capIta per hour
Local EnVlronmental Management (enterpnse)
hters per second
LVlV Vodokanal
CUbIC meters per day
CUbIC meters per hour
CUbIC meters per year
New Independent States (of the former SovIet Umon)
A government terntonal-admmlstratlVe umt m the FSU that IS stIll muse
followmg Ukrame's mdependence A U S analogue would be somethmg
between a state and a county
Planmng & Development CollaboratIve (a US-based mternatIOnal
consultmg company under contract to USAID to Implement housmg sector
assIstance m Ukrame)
pump statIOn
total dynanuc head
Umted States dollar
Umted States Agency for IntematlOnal Development
A quaSI-government agency responSIble for mumclpal water supply and
wastewater collectlOn and treatment, a U S analogue would be a water utIhty
World Bank
A mumclpal entIty responSIble for operatlOn and mamtenance of houses and
multI-apartment bUlldmgs owned by CIty admimstratIOns, as well as water,
sewerage, gas, electncIty, and heatmg systems Wlthm them ZhEK IS a
RUSSlanlUkramlan 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
InternatIonal Development (USAID) IS supportIng envIronmental management In UkraIne
Under dIrectIOn from USAID, a consortIUm led by CH2M HILL InternatIOnal ServIces, Inc
(CH2M HILL), IS ImplementIng part of USAID's EnvIronmental PolIcy & Technology (EPT)
Project by undertakmg varIOUS tasks that have been agreed to by representatives of the
governments of both countrIes

Smce 1995, the EPT Project has been provIdIng techmcal assIstance and eqUIpment to the
City of LVIv, and ItS water utilIty (LVIV Vodokanal- LVK) In order to develop techmcal and
management methods that can also serve as models for natIOnWIde ImplementatIOn of
mumclpal water and wastewater sector reform Under Task 7 1 of DelIvery 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 dUrIng the past two years
workIng wIth LVK for applIcatIOn to other water utIlItIes m UkraIne The pIlot program
would develop and test a method by wmch vodokanals would conduct a self-assessment, WIth
the aim of ImprOVIng theIr ViabIlIty and qualIty of operations

An ImtIal key component of Task 7 1 ofDO #15, Amendment 1, was the preparatIOn of a
Concept Paper on rollIng-out the lessons-learned ofCH2M 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 As part of the roll-out concept, four workshops
were planned In order to test the method ofgatherIng and analyZIng data ofvodokanal
systems for the purpose of makIng realIstIC deCISIons regardmg capItal Investments,
understandIng of current and proposed relevant legIslatIOn, tanffs, bIllmg and collectIOn
polICIes, InstitutIOnal orgamzatIOn, and operatIOnal methodologIes A draft outlIne of each
workshop, and theIr overall schedule, was Included m the Concept Paper

After the roll-out workshops, Task 7 1 (D 1) the DO #15, Amendment 1, contract reqUIred
that

The contractor shall organzze a one-day natIOnal workshop open to representatIves
from all vodokanals and communztIes of UkraIne to deSCrIbe the results of the
ongInal efforts In L 'VIV and the pdot roll-out program The maIn purposes of the
WOl kshop are to broadly dIssemInate the results of USAID 's overall water supply
Improvement program Includmg the results from L 'VIV and the roll-out program

ThIS report presents an rughhghts of the workshop
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Section 2

WORKSHOP

The workshop was held on 9 July 1998 at the Palace ofYouth Culture m LVlV The mam
Idea of the workshop was to share expenence gamed by representatIves of LVIv, Rtvne, and
Ivano Franktvsk vodokanals, and the LVIV Muruclpal ServIces DesIgn Institute, m theIr
partIcIpatIOn m the PIlot Roll-Out Program wIth representatives of water utIlItIes from other
regIOns m Ukrame, to present CH2M HILL's EPTILviv staff expenence m deSIgn and
ImplementatIon of demonstratIOn projects, and to demonstrate sImphfied approaches to
techrucal and econOIDlC assessment ofwater systems The agenda for the workshop IS gIven
mAppendixA

Workshop seSSIons mcluded theoretIcal and practIcal sessIOns Practical seSSIOns were held
at the SItes ofEPT Project demonstratIOn SItes m LVIV

InVItatIOns to partICIpate m the Workshop were sent out to 47 CItIes m Ukrame, mcludmg 22
CItIes of oblast subordmatIOn (see AppendIX B) InVItatIOns were addressed to also sent some
central governmental agenCIes, murucIpal authontIes, and local water utIlItieS A lIst of
workshop attendees IS presented m AppendIX C

The presenters generally used overhead transparenCIes to clanfy and enhance theIr
presentatIOns A copy of these transparencIes (see AppendIX D), and a short mtroductIOn for
workshop partICIpants outlIrung the background and objectives of the Roll-Out Program and
USAID's part m the Program, were mcluded WIth the handout package proVIded to each
partICIpant

Matenals presented at the Workshop created conSIderable mterest among partICIpants
Almost all presentatIOns were followed by senes of questIOns on legal status ofvodokanals,
econOIDlC aspects of theIr operatIOn, relatIOns WIth customers, problems of metenng water
usage, etc There was partIcular mterest m the computer software package for simulatmg
hydraulIcs of a water dIstnbutIOn network (EPANET) that was demonstrated at the workshop
TernopIl, Khmelnytsky, Cherruvtsi, and ZolochIv vodokanals asked for copies of software for
theIr needs This is publIc shareware software developed by the U S EnVIronmental
Protection Agency and a copy was sent to those vodokanals requestmg one
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Section 3

CONCLUSIONS

As a result of the workshop, the followmg can be concluded

• the results of the PIlot Roll-Out Program were outhned by the representatIves of
RIvne and Ivano Franklvsk vodokanals, whose presentatIOns mdlcated that m the
program was extremely beneficial to them

• representatives ofRIvne and Ivano Franklvsk vodokanals expressed great mterest m
further cooperatIOn wIth USAID regardmg urban water management

• the workshop generated consIderable mterest, as mdlcated by the response of
partIcIpants and the number of questIOns asked, and also showed that vodokanals
throughout Ukrame face sIillllar urban water management Issues IrrespectIve of the
scale of the enterpnse

• major problems descnbed by varIOUS vodokanal representatIves mcluded tanff
settmg, payment ofbl1ls, unreahstlc expectatIOn of servIce from local authontIes, lack
offunds from the central government, poor phYSICal condItion of the mfrastructure,
and exceSSIve and confhctmg regulatIOns or edIcts Issued by varIOUS government
orgaruzatlons
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Appendix A

WORKSHOP AGENDA

I Schedule of NatIOnal Workshop - Thursday, 9 July 1998 I
Time SessIOn Title Lecturer

0900 - 09 45 RegIstratIOn ofworkshop partIcIpants

0945 - 1000 IntroductIOn to Workshop Buros

10 00 - 1030
A Summary of the Urban Water Management Project m LVIV

Gipp
(1995-1998)

1030 - 1040 LVK and USAID cooperatIOn Turchyn

1040 - 11 10 Break

11 10 - 11 30 A sImplIfied approach to analyzmg a water system Gipp

11 30 - 11 40 Measunng eqmpment Tsarynnyk

11 40 - 11 50 Methods to reduce water losses m a dIstnbution system Kopytm

11 50 - 12 10 RehabIlItatIOn of pIpes WIth cement mortar lmmg Sharkov

12 10 - 12 30 Computer modelmg of dIstnbutIOn systems TrylIovska

FIeld tnp to VISIt EPT demonstratIOn projects Pasichna
1230 - 1430 metenng, cement hmng, heatmg statIOn booster pumps, and

Dovha pump statIOn

1430 - 15 30 Break

1530 - 15 50 Fmancml and mstItutIOnal optIOns
Shekhovtsova
Payusova

15 50 - 16 10 StrategIC plannmg Sharkov

16 10 - 1620 USAID's roll-out program m Western Ukrame Tsarynnyk

1620 - 16 30 Break

1630-1700 Roll-Out program - Rlvne Vodokanal
Khomko
Tryhovska

1700 - 1730 Roll-Out program - Ivano Franklvsk Vodokanal
Pohschuk
Kopytm

1730 - 1745 Future plans for USAID's NatIOnwIde Roll-Out Program Buros

1745 - 18 00 ConclusIOn Buros

End of Workshop
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Appendix B

LIST OF WORKSHOP INVITEES

1 Blla Tserkva - Kylv oblast (adm)
2 Fastlv - KylV oblast (adm)
3 Donetsk (adm )
4 Kramatorsk - Donetsk oblast (adm)
5 Makuvka - Donetsk oblast (adm)
6 Manupol- Donetsk oblast (adm)
7 Horhvka - Donetsk oblast (adm)
8 Zhytomyr (adm )
9 Korosten - Zhytomyr oblast (adm)
10 Zaponzma (adm )
11 Ivano-FrankIvsk (adm & vodokanal)
12 Kolomyta - Ivano FrankIvsk oblast (adm & vodokanal)
13 KIrovohrad (adm )
14 Luhansk (adm )
15 Severodonetsk - Luhansk oblast (adm)
16 Lutsk (adm)
17 Kovel- Yolyn oblast (adm)
18 Mykolalv (adm )
19 Odesa (adm)
20 Poltava (adm )
21 Kremenchuk - Poltava oblast (adm)
22 RIvne (adm & vodokanal)
23 Sumy (adm )
24 TernopIl (adm & vodokanal)
25 LVIV (adm & CIty vodokanal & oblast vodokanal)
26 Stryl - LVIV oblast (adm & vodokanal)
27 Truskavets - LVIV oblast (adm & vodokanal)
28 Boryslav - LVIV oblast (adm & vodokanal)
29 Drohobych - LVIV oblast (adm & vodokanal)
30 Zolocmv - LVIV oblast (adm & vodokanal)
31 Samblr - LVIV oblast (adm & vodokanal)
32 Chervonohrad - LVIV oblast (adm)
33 Kharkiv (adm )
34 Kherson (adm)
35 Kahovka - Kherson oblast (adm & vodokanal)
36 Khmelnytsky (adm )
37 Kamlanets-PodIlsky - Khmelnytsky oblast (adm)
38 Shepetlvka - Khmelnytsky oblast (adm)
39 Cherkasy (adm )
40 Chernlvtsl (adm )
41 Cherrumv (adm )
42 Dmpropetrovsk (vodokanal)
43 D'11pr odzerzhynsk - Dmpropetrovsk oblast{adm)
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44 Kryvy R1h - Drupropetrovsk oblast (adm )
45 Uzhhorod (vodokanal)
46 Sunferopol (adm & vodokanal)
47 Bakhchysarat - Cnmea (vodokanal)
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AppendIx C

LIST OF WORKSHOP ATTENDEES

CH2M HILL EPTlLviV
Dr Kns Buros
Mr MIchael Cholewka
Ms Tamara Glpp
Mr MIchael Sharkov
Ms Marla Tryhovska
Mr Anatoly Kopytm
Mr Oleh Tsarynnyk
Ms SVItlana Shekhovtsova
~s Valentyna Payusova

CH2M HILL, EPT/KylV
Mr Uhan BI10tkach

SeruOf Techmcal AdvIsor, Project Manager
SIte Manager
SeruOf Project Engmeer
SeruOf Project Engmeer
Project Engmeer
Project Engmeer
Team Leader
Project Fmanclal Engmeer
Project Fmanclal Engmeer

Water Programs Manager

State CommIttee for Architecture, ConstructIOn, and Communal ServIces of UkraIne
Mr Dmytro Ganzha ChIef Speclahst

LVIV CIty AdmInIstratIOn, EngIneerIng Department, DIrectorate for Communal ServIces
Mr Borys Stefanyshyn ChIef Engmeer
Mr Hryhory Shevtslv Head ofEngmeenng ServIces Department
Mr Oleh Plkh Lead Engmeer

State EcologIcal Safety Inspectorate for LVIV oblast
Ms Lmdmyla Sorokma Chlef SpecIalIst on Water Resources ProtectIOn

LVIV Vodokanal
Mr Lev GIpp
Ms Oksana Turchyn
Mr Valentyn Parkhomenko
Mr Orest Holovatchyk
Ms Zmalda Benko
Mr Yury BatIh
Ms Irena Glpp
Mr Ivan BOIko
Ms TetIana Behaeva

Deputy DIrector
Head ofWell FIelds and Pump StatIOns Department
Head ofProductIOn Department
Head ofDIspatch Department
Engmeer of Central DIspatch Department
Engmeer of Pubhc RelatIOns Department
ProductIOn Engmeer
Engmeer
Engmeer

LVlV DeSIgn Institute (LvlVdIprokomunbud)
Mr Yun Matmnm Head of Department
Mr Anatoly Andreev ChIef SpecIalIst
Mr Ivan Volobatev ChIef SpecIahst
Mr Ivan Tomenchuk Chlef SpeCialIst
Ms Lmdmyla Stankova Group Leader
Ms Natallya Dudchenko Group Leader
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Ms Nadlya Kryva
Ms Hrystyna Vierna
Ms Nadlya Malaruy

Ivano FrankIVsk Vodokanal
Mr Anatoly Rmbkov
Ms Larysa Pohschuk
Mr Volodymyr Babych
Mr Mykhal10 Rusak

RIvne Vodokanal
Mr Volodymyr Netsky
Mr Volodymyr Khomko
Hr Ser I11Y Koponchuk

Group Leader
Seruor EngIneer
EngIneer

ChIef Engmeer
Head of ProductlOn Department
Head of CapItal ConstructlOn Department
Techrucmn

DIrector
ChIef EngIneer
Techrucian

Ternopd City AdmmlstratIOn, Directorate for Housmg and Communal Services
Mr Roman Romamv Deputy Head

Ternopd Vodokanal
Mr Oleh Baran
Mr Mykhmlo HladIY
Mr Vasyl Hladkyl

Khmelnytsky Vodokanal
Mr Vasyl Lomako
Mr Anatoly Makodzeba
Mr Yun Yurkovsky

Chermvtsl Vodokanal
Ms LlUdmyla Semeruuk
Ms NIna Havryhuk
Mr Ivan Havryhuk

Lutsk Vodokanal
Mr SerhIy Strok
Mr Volodymyr Nespay
Mr P Cherchuk

KharkIv Vodokanal
Mr Serluy Vasylenko
Mr Viktor Baibula

Zolochlv (Lvlv oblast) Vodokanal
Mr Pavlo Kuprelev

DIrector
Deputy DIrector
TechrucIan

ChIefEngIneer
ChIef Electncal EngIneer
Techrucian

ChIef Economist
Head of Customer's Department
Computer Engmeer

Chief Engmeer
ChiefElectncal EngIneer
Techrucmn

DIrector ofWater Resources Enterpnse
Head ofTechrucal Department

Cluef Engmeer

Kalush (Ivano FrankIVsk oblast) Vodokanal
Mr Roman Stadnyk Cluef Engmeer
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"MID" TV Channel (Ivana FrankIVsk)
1\Jf" nlon<> D,...l""..hlllr rnrrp<::n,...nrl0ntlV.Lil:) '-'.lWJ.~U.l.. V.l.l.OV.L.l.u.u.. __ ... _ .....~
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AppendIx D

WORKSHOP PRESENTATION MATERIALS

Followmg IS a copy of selected presentatIOn matenals dIstnbuted to workshop attendees
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T fmn, C lIIexooIJ;ooa OrlUI)); rrpOeKTlB 3 yrrpaBJIlHHR MICbKIlM BO));OrrpOBl));HHM

rocrrO));apCTBOM y JIbBOBl (1995 1998)
T Glpp, S Shekhovtsova A Summary of the Urban Water Management Project In LVIV (1995-1998)
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T fInn, C mexoB~oBa OrJHlJ:( rrpOeKTlB 3 yrrpaBJIlHH5I MICbKHM BOJ:(orrpOBIJ:(HHM

rocrrOJ:(apCTBOM y JIbBOBl (1995-1998)
T Glpp, S Shekhovtsova A Summary of the Urban Water Management Project In LVIV (1995-1998)

II1L{XIL{
APPROACH

(

BHB'IeHHH npOOJIeMH

IIowYK WJIHXIB II BHpllIIeHH

EKOHOMI'llla 01(lIIK3 IIpOOJIeMH

./ Defining the problem

./ Look 9 for possible solutions
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of til solul cns
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npOEKTIB

RATIONAL FOR: DEMONSTRAliON PROJECTS
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c
.. Obtain data
.. Introduce new technologies
.. Try new modes of operation
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T rUIn, C meXOB~OBa OrJUI,n rrpOeKTlB 3 yrrpaBJIlHHR MICbKUM Bo,norrpOBl,nHHM

rocrro,napCTBOM y JIbBOBI (1995 1998)
T GJpp, S Shekhovtsova A Summary of the Urban Water Management Project In LVIV (1995-1998)

3BIP ,llAHHX IIPO CMCTEMY
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T fmn, C IIIexoB~oBa OrJUI,l{ rrpOeKTlB 3 yrrpaBJIIHH5I MICbKHM BO,l{OrrpOBI,l{HHM

rocrrO,l{apCTBOM y JIbBOBI (1995 1998)
T Glpp, S Shekhovtsova A Summary of the Urban Water Management Project In LVIV (1995-1998)

,l{CMoHCTpal\lHHHH "POCKY EPT
THM'lACOBA HACOCHA CTAH~UI .llOBfA

EPTD m str Uo PoJ t
TEMPORARY OOVHA PUMP STATION

MeTa B KOpOTln TepMIIIH

lIeae 'lHKlfMH a3TpaTaMH

,!loCHrnyrH peaYJlbTaTlB
aa6eane'lHTH niCK" B
Mepemt

.llCMoHCTpal\IHHHH npOCKT EPT
nqT HA HACOCHIti CTAH~II COKIJIbHHKH

EPT 0 m tr tI Pt J t
ASO INSTAtlEDAT SOKILNYKV PUMP STATION

@ 3a paxyHOK 'IaCTOTHOrO

perymoBaHlUl mBHJ.1KOCTl nOKpanurm
Blll;JlOBl,ltHICTb rtllpaBJlllU10rO

HamUlTa~eIlH~

AdJ t bl Speed 0 I (ASO) v.4111mp v p mp
m t hi IJ

EKOHOMUI ItO

3 5 MJlH KBT B plK

Save up to 3 5 million kWof
energy annually

MeTa eKOHOHIH eJleKTpoeueprn na Hall61JtbmiA H3COCllln CTaHU:1I
Object! e ergysavl gm~ odatLvlv' atg: P mpst I

,l{CMollCTpal\libIHH "POCKT EPT
BHYTPIlIIHH ~EMEHTA~IHTPYB

EPTOm trti P J t
CEMENT MORTAR UNING

BnpOB3JI"IKeHHH IIOBOI TeXHOJlorU
I tr d tI fN wi h lOGY

AM:epHKanChtCe 06J1a.a;1t3HHH
Am I Eq Ipm t

nepeBarH Ad tag

~ ->l. EKcnJlyaT8111.H TpytJonpOBO,lly npOllOBdCYCThC,H lIa 2S 30 pOKl

\.1 BH1mpHCTaUk.R r.UClleBHX MaTeplaJllB Ta P060'l0l CHJIU
Etedplpll IlIfef25..JOye
U 11 1m t I I dl bo



T fUIII, C IIIexOBI.J;ooa OrJHI.ll: npOeKTlB 3 ynpaBJIlHH5J: MICbKHM Bo.n:onpOBI.ll:HHM

rocno.n:apCTBoM y JIbBOBl (1995 1998)
T Glpp, S Shekhovtsova A Summary of the Urban Water Management Project In LVlV (1995-1998)

,lJ;CMoHCTpaI\lihmH npOCKT EPT
BCTAHOBJIEHHJI JII'IHJIbHHKlB B PAfioHI ITACI'IHA

EPT 0 m tratl P J t
WATER METER INSTALLATION IN PASICHNA AREA

@ BUKOpHCTaHIIR JlI'IHJlhHJDClB 3

Ol.llbmHM repMLHOM eKclllyaraU:11
111* BIT'lU3HSlm 10 15 pOIetB

3aMICTlt 0 5 iplK
twat m te v.Cthl ng rvl

lit 10to15ye rsl te d fDS1ye

MeTa BH311a'leHIUI aKTH'lHOI HOpMH BOllOCITOi
BH3U3'1eHH,H 4>aKTH'IHHX BTp3T BO~

Objective del:""' lid 1 nn r Willer co sump I
del: 11111 ct 1m t tWIIlerl ue

,lJ;CMoHCTpaI\IHHHH npOCKT EPT
HACOCHA CTAHIJ;UI KPHBqHIJ;I

EPTC m tr tI nP J t
KRYVCHYTSY PUMP STATION

BmmpHCTaJllUI BHCOKoe<jJeKTHBHHX "aCaCIB ,llo3BOJUle 3eKOHOMHTH

20 25~ eJleKTpoeuepru
U I 9 high mit p mp II ws I 9 f P t 20 25/ fth gy

ICllylO"llffi )lBHTYJI
L M to

MlHlMyM

.llpOcemoB3HHJI 1

3MeumeHlUI KI1JbKOCTl

p060'lHX HacaCIB

rnl Imlzelh ttll 9 d de th

,lJ;CMoHCTpaI\IHHHH npOCKT EPT
3AMIHA HACOCIB HA 60itJIEPHHX

EPTDem trtl nP J t
PUMP REPLACEMENT AT BOOSTER PUMP STATIONS

rp ~ n. A II (n p MIJ
~, 1\

r M 6

BJlOCKOHaJleHJHI BIJt[IOBI,!1HOCTI MIAt: HaCOCaMH I p060TOlO HaCOCHOI

CTaHQII lloora MOJke aCKOHOMHTII /1.0 20/ CJlCKTpoeHcprn
Imp m t hi 9 fp hlp d Do h P mp tat! perf m th t re Itl

I 9 pto2QI ()f gy
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T rmn, C IIIexoBlloBa OrJIH,L( rrpoeKTlB 3 ynpaBJIlHHH MICbKHM BO,L(OrrpOBI,L(HHM

rocrrO,L(apCTBOM y JIbBOBI (1995-1998)
T Glpp, S Shekhovtsova A Summary of the Urban Water Management Project In LVIV (1995-1998)

JJ:CMOIICTpaI(IHHHH npOCKT EPT
MO,L(EPHI3AUIH ,L(HCnETtIEPCbKOro nYHKTY

EPrOm irati PJt
DISPATCH CENTER UPGRADE

META 3MeHmCHHJI cHcproclIo*HBaHH1tl 3a paxYHOK a61J1hmeHHJl:

06 eM)" OnepaTHBHOl lHclJoPMalu......§
/

JJ:eMOIICTpaI(lHllHH npoeKT EPT
BHKOPIiCTAHH}( IIPOfPAMIi EPANET

EPT 0 m tr tI P J t
USE OF EPA NET SORWARE

'«'F "?... "" "'" "'? j""'"

.-W<-A;;'~ -,

IIpoCT3 T3 JlerJ~a B po60Tl XOMII IOTepU3 nporpaM3
Slmpl fr f'M)kc mp t PO; m

CEMlHAPIi
3 P03IIOBCIOJJ:)KEHH}( ,UOCBIJJ:Y

ROlL-OUT \\IC)RKSHOPS

META nepe,narn: AoeDIA oTpHMaHHit y paCOT! 3 JlhBIBCbKHM:
1I0,lJ,OKaIl3J10M

PURPOSE tr fe I n I d'WOkl q ..... lhth LI Vod k I
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T fIlln, C IlIexoBIJ;oBa OrJUI,IJ; rrpOeKTlB 3 yrrpaBJIlHH~ MICbKHM BO,lJ;orrpOBI,lJ;HHM

rocrrO,lJ;apCTBOM y JIbBOBI (1995 1998)
T Glpp, S Shekhovtsova A Summary of the Urban Water Management Project In LVIV (1995-1998)

EKOHOMltIHHfi AHAJII3
ECONOMIC ANALYSIS

HAIIPHMKlI

tI AUall13 Ta OUIHh.a l(tlHaHcoBOI lUSEJIbROCTI

tI MerO.lOlKa ~opMYBanltS( tHclJopMau'lfinOI

033" eKOHOMlliHorO aJUlJIIJY

,/ OUIHKa MmKJlHBHX 3MIH opraH13aIuihiOI
CTpyKTYpn B paMKax ICHYJO'IOrO aaKo!l0AaBCTBa

ACTIVITIES

./ Ev I tlng Its 01no I lUlU s

II' M thod I gyform king fa d rd

./ E I t10 fpo slbl I t1tutlo alch
th IJ re tI 9 1ft mev.o k

ml an Iysl

9 v.4thln

METOIlHKA <1>OPMYBAHHH IH<1>OPMAIJ;liiHOI BA3H
EKOHOMI'IHOro AHAJlI3Y

METHOOOLOG'( FOR A STANOARDlZED ECONOMlCANALYS

YUllfllKOBaHa
CRcreMa 3811'18

NIJI MI:lKHapOlOIHX

lHBCCTOPIB

Standard R port



TaOJIH~H

lloxo~H Bl~ 30YTY nOCJIyr Ta BHTpam Ha BHPOOHH~TBO

I ,lI;OXOAH BIA s6yry nocJIYI" no BOAonOCTa'JaHHIO I KaHaJIlsaqu (rpomoBa OnJIaTa I 6apTep)

No 1l0KasHHKH 06 eM OOlIH TapHll> Ha BOllY BHCTaOJIenO BCboro 3 'Ioro B rpo

06 eM CTOKIB TapH<jJ Ha KaIlaJI AO onJIarn olIJIa'Ieno mOBIll: OIIJlaTl

1000 m
3

rpn /M
3

rpn 1000 % rpn 1000 % rpH 1000
1 2 3 4 5 6 7 8

1 ITPOMHCJlOBlCTb

2
3 Ko~mo6YT

4
5 HaCeJleHII5I

6
7 PaaOM

8
9 CepetJ,HE aHa'IeHH5I

10
11 Cy6CHtJ,U

12 IT1Jlbm

13 IHIm tJ,OXOtJ,H

14 ,lI;OXOAH paSOM

II BHTparn (rpomoBl I 6apTep)

nOKasnnKH rpn rpH 1000 % rpn 1000 % rpn 1000
'IHCJlO npa~l CepeAIUI sap- CyMapna BmlJIa'Ieno 3 'Ioro B rpo

BHHKIB nJIaTa SapnJIaTa sapnJIaUI mOBIH onJIaTl

15 3apnJlaTa

KWr *1000 CepeAIIJl qlHa BCboro AO BCboro OnJIa'IeHO 3 'Ioro B rpo

onJIarn mOBIH onJIaTl

16 EJleKTpOeHepn51

17 PeMoHT

18 A~lOpTHaal.uHHI BltJ,paxyBaHHJI

19 KaTiiTaJIbHHH peMOHT

20 IHllIl BlnpaTH

21 ITotJ,aTKH

22 C061BapTlCTb

23 IHllIl nOAaTlm

24 ITLlB

25 PasoM

III liaJIaHC

26 BHCTaBJleuo tJ,O onJlam aa rrOCJIyrH MIHYC <paKTH'IHI BHTpam

27 OrrJIa'IeHO aa rrocJIym MIHYC <paKTH'IHI BHpaTH

28 [pollioBa OfiJIaTa aa f10CJIyrH MIllYC <paKTH'IHl BHTpaTH

29 OnJIa reuo aa f10cJlyrH MIHYC OflJIa'Iell1 BHTpaTH

30 [pollioBa OnJIaTa aa rrOCJIym MIHYC orrJIa'Iell1 BHTpaTH

31 [pollioBa OfiJIaTa aa rrOCJIym MlHYC rpOllIOBl BHTpaTH

3aooprOOaHlCTb sa eJIeKTpOeHeprno

% rpH 1000
32 3'l6oprOB3mcTb H3 nO'I3TOK M1CHUH

33 336oproB3mcTb H3 KlHeUb M1CHUH

34 361JJbllIeHHJI (aMeHllIeHIrH) H3 (OHeUb M1CHUH



o TYP'lHH .llOCBl,l:( CIIlBIIparU JIBK 3 AMP CIlIA
o Turchyn LVK and USAID cooperatIon

,l:(OCBI,l:( CIIlliPAl(I JIBK 3 AMP CIlIA
COOPERAnON BETWEEN LVK AND USAID

,.
I
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I
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o TYP'lHH .LJ:OCBI,lJ; CIIlBrrpaUI JIBK 3 AMP CIlIA
o Turchyn LVK and USAID cooperatIOn

3
Jis

•1
~ ,

• E

'"

g,
'"I

m

nACnOPTIII TA <I>AKTHtIHI
XAPAKTEPHCTHKM HACOCA l{ 1250x65

DESIGN AND ACTUAL CHARACTERISTICS OF.Q 125Dx65 PUW

QII . ~ d ,.. )-~ -r-
-~ 151 ) r-.......

Q < "
,

,~ Q " )

Q <+ -. )

- Q < " )

Q m'Jro,q

EHI:PfOCnO)KMBAHHjI HACOCIB ,lJ;O I mCJm
OBTOqKM POBOqHX KOJIIC

ENERGY CONSuwnON OF PUt.'PS BEFORE AND AFTER Iwell,ER MCDIReAnON

•
IJ'

I

BHTnaTa JIron Tu... EneKTpM'iHi napaMeTPM

N.l N.2 N2 31 Pa30M H H . A KBT <OSID KBTI....

Ao06To'lKH 060"lltX Komc
650 590 450 1690 68 37 352 218 090 034
720 740 710 2170 68 38 407 253 093 034
660 0 920 1580 72 39 406 255 087 028

nlenR 06TO'lKI1 060'lMX ICOniC

1023 0 1150 1 3 51 32 351 212 090 0
0 1168 1150 2318 49 32 351 214 091 018

986 0 1329 2315 51 34 405 248 087 021

EROHOMUI eJIeKTpOeHeprn 1 5 MJIH RBT rOil / PlK

Energy saVing 1 5 millions kWh I yr

CnmKMBAHHjI EJIEKTPOEHEPTII HA
BO,lJ;03ABOPAX

ENERGY CONSUPlPTION AT THE WELL FIELDS

PC1YJJLTam saMlplll na BO,!l;o'la6opl KCPUHQR 804 98

C'rpy.. II pyra C _
",.,~

8

M P
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T fmn, C llIexoB~oBa CrrpornemIll IIl,lJ;XI,lJ; ,lJ;O aHaJI13Y CHCTeMH BO,lJ;orrOCTa'IaHlUI

T Glpp, S Shekhovtsova A sImplified approach to analyzmg a water system

..-

IIPOmEHlIfi romeI
AO AIlNlI3Y CHCTEMH

BOAonOCTAl-IAHHH
SlWUFJED APPROACH TO ANA.I.IlING

WATER SYSTEM:

".
T n;n......
C IIIexoBllooa
TGlpp
S Sh kht ova

OCHOBHIDOKA3HHKK
CHCfEMlI 3"'- PIK
l3ASICANNUAI..~VS1Efll

<;ltARACref\lSnc;s

I ,.,

Wterpod d
W t Id
E 9YI:: mpllo
B kdow t
W t llpplyservl
C st d \Ie

,,,,
........... " ".".......,.', ...- ,,,,, ., ." ., .

/ :

• IIlItiloM BOI\H

• Peam.alllli BOI\H
• EHeprOCnO'ICHBaHHSI

• ABapdlHWTb
• PlueHb Bo.ltoaa6eaneQeHJt

• Bu.ltanm Ta /1.oxo,.~, .,.'

~..../

AHAJII3 CHCTEMH
IIP015JIEMH

SYGiEMANALYSIS: PROBLEMS

tJ~~ tlvew I 10 ...........

ppeclfi 9Y mptlon I the ystem

,,' ~ ';:0;OllectllY'1

..-
.'

• Henp0JJ:YKTHBlIl BTP~"Nl.~OJtH

• IIHTOMC eHeprOCnO'ICHBallA'a, no ,llwumt..a'tt: cHcTeMH

• Ananl3 aBapdmocTi : ~~
• 30lp nJlaTe~lB .,.: ............' ,,
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~..
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T fUIII, C IlIexooll;ooa CrrpomeHlIH III,[(XI,[( ,[(0 aHaJI13Y CHCTeMH Bo,[(orroCTaTfaHH5I

T Glpp, S Shekhovtsova A sImplIfied approach to analyzmg a water system

"'If .... ""' "" .....
~-
1993 19,. 1995 1991

['J PUIII
""~~

o P=:,,,,, k: ~~ ."....
[J ~ea:oll\d try

p ~~ • Bl"p T1f

mITOME
EHEPrOCnO~AHHa

CHCTEMIi
ClFIC ENERGY CONSUMPlION lfl'll<E

SY$TEM

148 91 t 095 KBT/pIK (kWI,. ~

i
'}

95 360 000.,' /p'K (m'Iye ~

TIHToMe CHeprOCnO:)KHB3HHB CUCTCMH
s~ n E rgyC mptl bySystem

t 56 KBT / .,' (kWI m')

IIPHtIHHH
HA,lJ;M1PHOrO

EHEPrOCIIO~AlIIDI

CAUSES QF.eXCESSlVE ENERQiY
CONSUMPTION

".

uacocu

,-rU,lJ;paBJl;im ' •
Hyd ul cs ~.:

HeBlpHO,llf~i6paii1
Not Mat~hJrtb Pump,lJmts

, I

I
I

I
I

I
I

",
",

••



T fUIII, C IIIexoB~oBa Crrporn;emdt m,D;Xl,D; ,D;O aHaJI13Y CHCTeMH BO,D;OIIOCTatIaHHH

T Glpp, S Shekhovtsova A slmphfied approach to analyzmg a water system
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T flOB, C IIIexoBl(oBa CrrpomeHMH IIl.l{'O.l{ .l{O aHaJIl3Y CMCTeMM BO.l{orrOCTal.J:aHHH

T Glpp, S Shekhovtsova A simplified approach to analyzmg a water system

AHAIDS CTPYKTYPH
BHMUCHI

ANALYSIS OF EXPENDITURES STRUC-lURE

CKOHl.\EHTPYBATII YBAfY HA

ir BUlt ThH e.JI KTpOCIItpruO
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o I(apHHHHHK KOHTPOJIbHO-BHMlpIOBaJIbHl npHJIagH Ta 06JIagHaHHR

o Tsarynnyk Measurmg eqUipment

BHMIPIOBAHHR B ClfCTEMI BOJJ:onOCTAtlAHHH
MEASUREMENTS INWATERSUPPLY SYSTEM

b'llCCHCp EPT JIbDlB
Engineer EPT~vlv

o flapHHHHK
o T arynnyk

HEOIiXIAHICTh BlfMIPIOBAHb
NEED FOR MEASUREMENTS

BU3llaQCHHSI aoo yr01JHCHHJI OCHOBHHX TCXHOJlOrL1JlUtX

napa~!CTpIB CHCTCMtl (B0Tp3TH + CHeprocno»amamUI)

Determination or v~t1ncatlon of system major technological data

BUKOPUCT3HUSI pcaYJlbT3TlB WUI nl,llBHlItCHHSl

et}JCKTHBHOCTI pODOTH

Using the results to increase the efficiency of the system

I
I
I

3 BpaxyuatmJl 0JlCpmaHHX naHllX B XOlU CICJlaft,aHlUI

nepcneKnmmrx. WIaHIB
Applyl 9 the data to strategic planning

I
I
I
I
I
•

TIPOIiJIEMlf BlfMIPIOBAHb
PROBLEMS IN MEASUREMENTS

Hc,nOCTam.fl KIJJbKICTb KOJITpO.1lhltO BIDUplOBaJILHUX npflJJap;m

lack of I strume tatlo

To lItlCTb BKMlplOBallh

Aex. racy 0' mea u ment

etlOPM3 aDcplramul lHq,OPM3ttll
Record keepl 9



o UapHHHHHK KOHTPOJIbHO-BHMlpIOBaJIbHI rrpHJIa.n;H Ta 06JIa.n;HaHHJI

o Tsarynnyk Measurmg eqUIpment

BO.n;03A1iOPH, WELL FIELDS

lllJIb 'GOAL

DpOIlYKnlBHICTh

Efficiency
EHcprocnmEHoaHHJI

Energy consumption
3 ,UUH3MI'IHUit plBeRb

Dynamic level
4 flJlpa8JI1K3

Hydraulics

PE3YJIbTAT'RESULT

CTaH naCOC18 T3 apJl1aTYP"
Condition of pumps and fittings

CTBH <pUhTJlIB
Cond tlon or well screens

3Mcnwemm CHcprocno»m03HRJI
Dec a e of energy consumption

4. fiOKpaIll,CHlUI f1JlpaBJIlKH

Hydraulic Improvement

MATICTPAJIbHI BO.n;OrOHH , TRANSMISSION MAINS

PE3YJIbTAT' RESULTUIJIb 'GOAL

BTJlarn
Lo sea

Bo,ltOCnO&UB3HHJI

nonyTHIx CnO)KHBa'lJB

Vlllag wat r supply

3 YT01JHCIIHJl BO)J;HOrO 6aJlaHcy
Verificat on of wat r balance

JIOJ<3J11S3J.tIJl 30aplfutux .lllnSlHOK

Loe liz g breakdowns

nOKpaIll,cHHJI rlllpaBJJlKH

Hyd II Improvement

HACOCHI CTAHIJ;Ii , PUMP STATIONS

UIJlh I GOAL

llpO.a.yKTHBHlCTh

Podell Ity

EucprocnO:lImD3UH.R
E gyea mptlo

PE3YJlhTAT I RESULT

CTau HacocHoro 06JI3,iJ;1I3HH.R

C ditia 0' p mpl g eq lprne t

Bl,llIlOBt,lUUCTb UaCOCJB

P ope ly mat he<! p mp

3 PC:lKHM: P060TH

Ope atlo I $ heme
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o I(apHHHHHK KOHTpOJIbHO BHMlPIOBaJIbHl rrpHJIa,l(H Ta 06JIa,l(HaHH~

o Tsarynnyk Measurmg eqUipment

P03rrO,lJ;IJIblJA MEPE)I(A I DISTRIBUTION NETWORK

UIJIb I GOAL

BrpaTR
Lo

2 THCKH
Pres e

3 BO.llocnOAtU03HHH

Wat r consumption

PE3YJIbTAT I RESULT

JIOKa.JI13aIl,U. 3BaptAHHX ,IlIJUIHOK

Locating ectlo that f 11

2 30HyaaHH.R Mcpe:acl
Press r ze Ing

3 nOKpam,cHH.R rUlpaBJIIKH
Hydraull Imp ovement

4 3MlHa HOpM BO,llOCn03tUBaHIUI

Adjusting wat r supply norms

HEOBXI,lJ:HE OBJIA,l(HAHHSI
NECESSARY EQUIPMENT

HaKJIaJ\HHA BHTpaTo,up (v Q)
Clamp..-on flow met r

Ca"onHccn> TRCK)' (H)
P ssure recorder

IlpHJlaJl JlJlJl pcecrpanll CJlCKrpHqHHX n'paMcrpm (U I P cosf)
Electronic multlmeter



A KonHTlH 3axo,n:rr ,n:JHI CKOpOqeHIUI BTpaT B Mepe:>K!

A Kopytm Methods to reduce water losses m a dlstnbutlOn system

3AXO,l(H ,l(JUI CKOPOqEHHjf BTPAT B
MEPE:>KI

r.E1'HODS TO REDUCE WATER LOSSES IN A CISTRlBUTlON SYSTEM

Iu*cllcp EPT JIb818

E gl EPT.(,V1
A KOJIHTm

A Kopytl

IIIJUIXII 3MEHIIIEHHH BTPAT BOAII
REDUCING WATER LOSSES

IIPOIlJIEMA
PROBLEM

BHPIillEHHH
SOLUTION

HOBI PCaliIJlJTa~]X 30nyaanJUI Cyqacna OGJlJK
H3TCP13J1R Tpyo CaJrrCXlllKa
Q IIty PlpeU N twortc M der c: mptlo
Mal rI I Rhbllltatl P Fixt BURg

Anap.iIH.CTb + + +B kd wn

BHTOKH + + +Plpelf L k ..

~Tpa~BBII~Y~HKax+ + + +
BO,ltocnmKHBaHHSI + + + + +WI c n mptlon

METO,l(H BI,l(HOBJIEHHjf TPYB

REHABlllTAliON OF DISTRIBUTION SYSTEM

• O'lHCTKa
CI n 9

IK> BHyTpmIHe nOKpHTTH
Lining

o 3aMIHa Tpy6
Replacement



A KOnUTIH 3a'{o,n:n ,n:JUI CKOp0l.JeHH5I BTpaT B Mepe)I{l

A Kopytm Methods to reduce water losses m a dIstnbutIOn system

BHYTPIIllH€ nOKPHTI5I TPYli
INlERIOR PIPE UNING

Slipll I 9

Epo yre I

Ceme tmortu

[E> EnOKCH,lJ;HI CMOJIH

3AMIHA TPYIi
REPLACElIENT

o BHKOpHCTaHHSI Tpy6 13 BHCOKOSIKIClIHX

MaTeplaJIlB
USing pipeS of high quality materials

o YMOBH npOKJIa,lJ;allllSl HOBHX Tpy6

Conditions of laying new pipeS

V' BI,lJ;KpllTa npOKJIa,lJ;Ka

ope I VI 9

V' 6e3Tpa1lll1eHlIHH MeTO,lJ; npOKJIa,lJ;KH

T n hi I yl 9

lIIJIHXM 3MEHlIIEHHH BTPAT BOAM

30HYBAHHH MEPE)K!
WAY$ OF REDUCING WATER LOSSES PRESSURE ZONES

3 ... e*l len. to I I'll kY
p enltnt J.1

o.,p<I of aluIg <H\p lIT I
w

- .m

y. m

BHCIIOBKH

3MeUlDeUII$I THCkY ua t am
3MeHmye BQTOKH ,,"0 23 /

30UYBalllUI HepeAtI no

THCKy Home 3MeHmHnl
BHTOKH Ha 20 I

CONCLUSiONS

reducing p .sure by 1 atm
d e~.1 ak 9 byupto23k

netwo k p essure lonlng
my ed celeak glil by
20"



A KonHTIH 3axoArr AJUI CKOpOqeHH~ BTpaT B MepeiKl

A Kopytm Methods to reduce water losses m a dIstnbutIOn system

nJIACTHKOBI TPYBH
PLASTIC PIPES
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A KonuTlH 3axoJJ:H JJ:JHI CKOpOqeHHH BTpaT B MepeJKl

A Kopytm Methods to reduce water losses m a dlstnbutIOn system

3M UyB 'II

"()ell A en.

_An n1,"... 
~1

'n:xn puyp

BOAOP036IPHA APMATYPA
REGULATING VALVES

3M lUY8a"l 3 Oro 10

py'UC: 10 ynp .n RUlli
3pyom n.
T,," no pel')' IOU

M wI1ll on1oth dl J
C~ I
A~ra contfol

Y paUli OX II nOM
110)11: nellul

B peroyn. 4Ju:
CIl'e.1 peemp

Up II ( ltp .. om It
_T Jfpe1Kl03G'DI
_36 'fY po mop
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03 8mpi' IlSUrend 1 iblllkl

.,Im
red cnwalllrb&lle

31



M IllapKoB

M Sharkov

BI,[(HOBJIeHHR Tpy6orrpOBO,[(IB MeTO,[(OM BHYTpIllIHbOI ueMeHTaUll

PIpelIne RehabIlItatIon by Cement Mortar Lmmg

~'O~¥EBHRg TPj))OJIPOB~'nTY
l'u:.lUJ..\ If! HY'lPIIIIHbOI UEMr;t1LtU¥""

~ ..

\ :. ,x1" BY
P1PEUNE REHABrur~U:nNOINNG

CEMENT MORTAR

hCKeHep EPT JIbBIB
E gl EPT-lvlv

M mapKOB
M Sha k

,a;OBfOBIlIHICTh TPYB
PIPE SERVICE LIFE

~
H II, ',II 1',11r I I f

PoapaxyHiCOBI napaMetpH
D Ign p ram t
K .pI 1fT lKIl11)'.... erI1py6ai KOpo ii 0.1

A m exlstl gplp h 07
r 19l lwallthl 1m as emlll I gbuthuf lied

by 1ft) I II Its perl 1111

...len 167 ...,.... _ nCI"PlfmI

t 3J 41 :KI..dallUoO'l" P TT1l

I line edby rroetor r 161f coallg
t.3 r Illg

n .1:1'" lCOpull oaIlpy6 pi I 3

A sum AlMeblCOrrod ill: II f 3V'fmm
bill p tided

EI1>EKTMBHICTh BHKOPHCTAHHH
BHCOKO$IKICHHX MATEPIAJIIB TA

TEXHOJIOn:t1
EFFECTIVENESS OF USING HIGH QUALITY MATERIALS AND TECHNOLOGIES

B pncn.
(rpH/ln H)

Wm

TepM H

eKCRJlYaTaIJ;ll

pORK
S rvE Uf y

nUTOMl tmn Ta..lntU

BKJla.nelUUI

rpH/plK
S -.;:f\cC pltal

I 11m ts UAH/m

BHKopUCTalUUf BHCOXORJCICHHX
25 8CTaJleBUX Tpy6 200

High Qu lItySt 'Pip R pi c m I

BHKOpnCTaHHSI Tpy{j 3 KooKoro
75 3lI:aByHy 240

O\l til Ira Pipe R pi m t

l{cMeHTYBaHHSI TPy6 100 25 4
Pip em tU I g



M illapKOB BItJ:HOBJIeHHH Tpy6orrpOBOtJ:IB MeTOtJ:OM BHYTpIIIIHbOI ueMeHTaun

M Sharkov PIpelIne RehabIlitatIOn by Cement Mortar Lmmg

nOPIBHHHHH BAPTOCTI UEMEHTAUlt TA
3AMIHHTPYB

COSTCOMPAR,ISON OF PIPE CEMENT LINING AND REPLACEMENT

e ........ckJI II e &apTICT& qCMclrr U B.It BaprocTI M 1m TPy6u
25 40/°/ r--r Com stoplp mentllnlnllC toutofreplacem t t

Il py6
... n~ c.m

CKJIA,lI;OBI llPOI(ECY I(EMEHTYBAHHH TPYE
COMPONENTS OF PIPE CEMENT L1NINQ PROCESS

AHaJI13 aBaplHHOCTl MaTCplaJIy Tpy6 1 rI,lJ,paBJll1m
An !ysT f Pip lin are kd WI Rate Milt lId Hyd II

Bn61p ,lJ,lJlJlHOK Dl,lJ, IJ;CMCnTYBanHJI
thoo I 51 Sectl 10 em ntLl Ing

TIPOIJ;CC IJ;CMCllTYBaHHJI Tpy6011pOBO,lJ,lB
Plpell em tu' gPro $

BMBIP ,lI;IJIHHKM ,lI;JIH I(EMEHTYBAHHH
CHOOSING SECTION FOR CEMENT LINING

IIPMHI(MII BMBOPY

• BIK Tpy6

• MaTepJaJI Tpy6

• q,13H'llmH CTaH

• aBaplH11lCTb

• THn 3 e,lJ,HaHh 1 apMaTypa

• llaBKOJIHUUIl yMOBH
CHOiCE PRINCIPLE

• 51 fplpe

• m terl I ,pip

• physical 0 diU n

• b kdov.n.t

• type o'J I lsa dftttlngs

mbl t dillon'
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M illapKOB BI,l(HOBJIeHHJI Tpy6onpOBO,l(1B MeTO,l(OM BHYTpIIIIHbOI u;eMeHTaU;ll

M Sharkov PIpelIne RehabIlItatIOn by Cement Mortar Lmmg

BIiBIP ,llIJIHHKII ,llJIH I(EMEHTYBAHHH
CHOOSING SECTION FOR CEMENT UNING

TEXHOJIOnqmdi TIPOIJ;EC IJ;EMEHTYBAHHS:I TPYB
CEMENT LINING TECHNOLOGICAL PROCESS

ft-7';S----

OBJIA,lJ,HAHHS:I ,l(JIS:I IJ;EMEHTYBAHHS:I TPYB
PIPE CEMENT LINING EQUIPMENT

r p op

lIne- .. y P BJI UI

P op MI

atllt"Co trolP...



M illapKOB BI,ll;HOBJIeHHJI Tpy6orrpOBO,ll;lB MeTO,ll;OM BHYTPUlIHbOl ueMeHTaUll

M Sharkov Pipelme RehabIlItatIOn by Cement Mortar Lmmg

OBJIA,lJ;HAHHSI .lI:JISI I{EMEHTYBAHHSI TPYB
PIPE CEMENT LINING EQUIPMENT

n c"r.ynp B. nUl
K Mttp CpOM

C mp co trolP tl

KOMnpcc p

COm,

OBJIA,lJ;HAHHSI .lI:JISI I{EMEHTYBAHHSI TPYB
PIPE CEMENT LINING EQUIPMENT

H DC,ll ApO 'Imy
LI 1 gP mp

3M U1yB3'1 "acoe lVIJI
p 3'UOly

M er dLI I gP mp

OBJIMHAHHSI .lI:JISI I{EMEHTYBAHHSI TPYB
PIPE CEMENT LINING eQUIPMENT

JIc:6,llK Jt.
npo HCTfI.:H

a .... lngWl d>

YCT It) K ,II Gunrn na
7OMOO"

L adlngCl I {I'M dl 1 uck
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M IIIapKoB

M Sharkov

Bl,l{HOBJIeHH5I Tpy6orrpOBOJJ:lB MeTOJJ:OM BHYTplllIHhOl ueMeHTaUll

Plpelme RehabilitatIOn by Cement Mortar Lmmg

OBJlA,llHAHHH AJIH ll;EMEHTYBAHHH TPYB
PIPE CEMENT UNING EQUIPMENT

JleG J1 a ,l:tJUI tCHelrrYBamlJl Tpy6

II I gWl en

BHIfp06y Il.IIt>II

U M lrryo nT.H TpyoR
n M TpO" 200 HH

T stU I " f2OQ.fnmPIpc
U. M l1'YBa. II. MaIDn
MSI "Pyj) ,It aHcTp "200 HK
Cern nt II I g Machi,.. for 2000mm Pl~

Cf..p (iKl( ,/lJlJl Tpy6H
Jl,IB" TP H 200 MH

Sc pet' 200-mmPlpe

OBJlAAHAHHH AJIH ll;EMEHTYBAHHH TPYB
PIPE CEMENT LINING EQUIPMENT

P M n<

Ptt.ay

ICorynnca MJI
npoTRrynam JI Tpoe

Spool or opu Fiber A d

Kp , mUI T'lOua

S rlllwall

PEKOMEHJJ;OBAHA TOBIQHHA ll;EMEHTYBAHHH
TPYBOnpOBOJJ;IB

RECOMMENDED THICKNESS OF CEMENT-MORTAR LINING FOR PIPELINES IN PLACE

Tun TPy6H
Typ<tol' ,.

C p C p II,
'"0 ....-.0

~ ....0 I~

o- R -.-. n ~
~ ~ - ft_ ...... - ft ._

~ ~ - ft_

~~- -~-...... ... ...
tIl1Ulnat

-~
... ..-..

"' "'100..300 ... 100250 32 100-300 ••
350-$50 7" 300900 •• 350900 ••
6001500 ", "00 •• 10501500 "'1500 127 17002300 111

2300 127

36



M IDapKOB

M Sharkov

BI,lJ:HOBJIeHHH Tpy6orrpOBO,lJ:1B MeTO,lJ:OM BHYTPllllHbOl ueMeHTaUll

PIpelIne RehabIlItatIOn by Cement Mortar LInIng

fI,l(PABJIIKA
HYCRAUUCS

KpHTepu BHKOH3IUUI BHKIWle811S1 nOBepXHl
P rfQnn Crl~rla S rf Fin! h

Ta6J1HItJt CIIlBBI,ltHOmeHHJI KoeqnU!eHTlb
.n.;;...~~~:~d mopCTKocn
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M TPUJlbOBCbKa KOMII'IOTepHe Mo.uemoBaHIDI p03IIo.umh'lOI MepeiKi

M Tryhovska Computer modelIng of dIstrIbution systems

KOMn lOTEPHE MO.llEJIlOBAHHH POanOilIJlbqoi
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M TPUJlhOBChKa KOMrr'IOTepHe MO)J,eJIIOBaHIDI P03IIO)J,lJIhQ01 Mepe){(l

M Tryhovska Computer modelmg of dIstnbutIon systems

If JUrTp4T)
)1'" pcJla}

naN (By JU

~J JImu
1'PyGH

l ¥QI& eH
~ D<3 aacyBKu

By."; 1
Q.)_.DA.~Y(.

¢ 'ro"llOt P0,lt,B'I! ".Jt"
4>"".. P

'I

KOMUOHEHTH MEl'IDKl
NElWOllK CO",PONeNTll.

PE3YJIbTATII fIllPABJIl'lHOrO P03PAXYHKY
P03nOIlIJIb'lOi MEPEiKI

RESULTS of DISTRIBUTiON NETWORK HYDRAULIC CALCULATIONS
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M TPUJ1bOBCbKa KOMn'IOTepHe MO):(eJIlOBaHHJI p03nO):(InbQOI MepeJKI

M Tryhovska Computer modelmg of dlstnbutlOn systems

PE3YJIbTA11I I11i'PXBJIl'UlOr(}P03PA~~
l'03110lUJIb'lOt MEPE1KI- , ,

RESULTS OF DIS'mIBUllOllllllETWORKIIYOAAUI.lC'.cALCUl.ATlOlllB



C lIIexoBI.J;oBa, B TIalOcoBa MOJKJIHBI eplHaHCOBl Ta OpraHl3aUIHHl IIOKpameHH5£

S Shekhovtsova, V Pausova Fmanclal and mstltutIOn optIOns

MO)KJUIBI lI>IHAHCOBI TA
OPfAHI3AUliim IIOKPAIIUlHHH

POSSIBLE FINANCIAL AND INSTITUTiONAL IMPROVEMENTS

In~elfepa CKOUOMJCTH EPT JIbB18

C 51 Engl rs EPT-Lviv
C llIexoB~oBa B IIalOcou3

SShkhvtov VP so

OCHOBHE 3ABl/.AHHH BI,lJ;HOBHTII
nJlATOCnpOMOJKmCTh

THEMAIN TASKS IS TO RENEW PAYING CAPABILITY

• IIowyK IlIJIJI'C1B ITItJ,BHIl\CHHR AOXOAY
Looking for ways to Increase revenue

• 3MCHIlICHHlI CKCn.nyaTal\lllHllX aaTpaT
Reducing operating cost

"
3B1JIhIIlEHH5£ ,nOXO,lJ;IB

INCREASE IN REVENUE

H ezqmU8 It t!Jmcmapu.
Negatr F ~or

® UlJ(BHIIl,CllJUI Tapn4:Pm
1 Iff t I

G nl,ltBHm,CHHH OOCJII"lB
peaJ1l3au.U BOAH

I re amo t fw t -bill d

g nl,lJ,BHIItemUJ pmUJl a60py
tIJlaTemlB
In re I P)'!TIe I lIedl

~m p
10m Ts"- I wp)'1 f1 lid!)'

a IA' "'eM 6.. II
lmprlKtw" um r-.c: d 1 WIt

a a m p-"
r/J m Jot" oatH:;IK JO
f t r.n y' t'l'II foaeltl Iw erm"

pe mp r»It

Il-8 til medeu II:lIll n

a P "l1oO ... 6 PI
ADm"",
now '* d utmtc:h.,,1 m fp ynlents...



c meXOBl~OBa, B TIalOcoBa MmKJIMBl q,lHaHCOBl Ta OpraH13audlHl IIOKpaIUeHIDI

S Shekhovtsova, V Pausova FmancIaI and mstItutIOn options

3MEH111EHHH BM,nATKIB
COST REcucnON

8MeUUlumb eKcn,/lUarnaUlulU

~

Thl wllJ ..Ilow r ut opMItlonal costs

Q CKOpOlJeJmsr encprOCnmB:HB3HH.R
red rgyusag na 7 14'Y

Q CKOp01JeHHH BHTOKIB B ,
CHCTeMaX lIa 7 tOr
red nteml k 9

Q CKOPOQCHH9 Hcnpo.a.yKTHDHHX

B1'paT BOAH B CnCTCM3X liD 5 7t:f
ed c system w tage

PaaOM IIa 19 310/
Ttl

rOJIOBHA META
3ABE3nElfEHIDI nPlfBYTKY

MAIN GOAL ENSURE PROFIT
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C IIIexoBl.(oBa, B TIalOcoBa MOJKJIHBI <plHaHCOBl Ta OpraH13aulifHl IlOKpameHIi5I
S Shekhovtsova, V Pausova FmancIaI and mstitutlOn options

META CTPYKTYPHlIX nEPETBOPEHb
PURPOSE OF STRUCTURAL CHANGES

• Ha.ztaHHSI 4JIHaHcoBol aBTOHOMh

E It Illdpend

• POanmpeHHJI nOBHOBa»ceHb ll{O,lJ,O KOH1pOlJlO 33 OCHOBHlDfH

a3co6aMH

Impf 1M th rna gement r II ~ ts

• lll.ltBHJll;eUH9 el!>eKTHBHOCTl BHpo6HHIJO rocnOJlapChKOl

.lU.RJIhllOCTI

lmpr ve p d ctl ffi lency

• 3MlItUemUI M3Tep13J1bHO TeXHllJHOI 6a38

Imp til f ewmat II dt h alogy

• 3a6eaneqelDlJl H3CeJIeHH9 nOCJIYr3M11 Bl,lI;nOBltlHO Ao IX norpe6
P v1d uslomer wl1h w t Me th t malch th I eed

lOPHJ(H'lHI TA OPfAHI3AUlfiHI3MIHH B CTATYTI
LEGAL AND ORGANIZATIONAL CHANGES IN SlAlUTE

yro,lJ,A npo P"AA
flAAAUHJI D1jlnPHCMCTBA

,-_'_Gp",:R~",;"o,,;:::.:O_N---/"'~.~~£.. ~ ,-_E_~_~_U_N~_I~L._E"_...-'
_ SERVICES ~ ~~

PJ:rYJUI1l!Blmit
OprAn

REGUlATING BODY

PN\A
TPYtl°BOrO
KOJlEKTIfBY

WORKING
COLLECTNES

COUNCIL

CTPYKTYPA YllPABmHHH AKUIOHEPHHM
TOBAPHCTBOM
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C lIIexoB~oBa, B IIarocoBa MO)KJIHBI qmIaHCOBl Ta OpraH13auIf:i:Hl IIOKpameHHSI

S Shekhovtsova, V Pausova Fmanclal and InstItutIOn optIOns
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ADVANTAGES AND DISADVANTAGES OF VODOKANAL REORGANIZAnoN
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K Buros, M Sharkov

CTpaTenQHe IlJIaHYBaHH5I ,1l;JI51 Bo,n:OKaHaJIlB

StrategIc Plannmg for Vodokanals
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K Bypoc, M I1IapKoB
K Buros, M Sharkov

CTpaTentIHe nJIaHyBaHH5I ,ll;JI5I BO,l(OKaHaJIlB

Strategic Plannmg for Vodokanals
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K Bypoc, M IIIapKoB
K Buros, M Sharkov

CTpaTen'lHe IIJlaHyBaHHJI ,lI;JIJI BO,ll;OKaHaJIlB

StrategIc Plannmg for Vodokanals
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CTpaTentIHe IIJIaHYBaHH5I ,n:JI5I Bo,n:OKaHaJIlB

Strategic Plannmg for Vodokanals

IIPOEKTH ,llJl51 KAIIITAJlbHHX IHBECTH~I1t
C \PITAL INV"'STMEI''T PROJECTS
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o IJ;apHHHHHK TIlJIOTHa rrpOrpaMa rrporpaMa AMP CIllA 3 p03rrOBCIO.lPKeHH5I ,ll;OCBI,ll;Y B 3aXI,ll;HlH YKpaIHI

o Tsarynnyk USAID's pIlot roll-out program In western Ukrame

USAIO S PILOT ROLL-OUT PROGRAM IN WESTERN UKRAINE
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o D:apHHHHHK I11JlOTHa IIpOrpaMa IIporpaMa AMP CillA 3 p03IIOBCIO)])KeHH$I ,l(OCBI,l(y B 3aXI,l(HIH YKpalHl

o Tsarynnyk USAID's pilot roll-out program III western Ukrame
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o n:apHHHHHK IIlJIOTlIa rrpOrpaMa rrporpaMa AMP ClIlA 3 p03rrOBCIO}J;:>KeHHH }J;OCBl}J;y B 3aXl}J;HIll YKpa1HI

o Tsarynnyk USAID's pIlot roll-out program m western Ukrame
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A BaH~ypa, A KonHTlH TIporpaMa 3 p03rrOBCIO~:lKeHHH ~OCB1.l1:Y - IBaHo-<DpaHKlBcbKe yrrpaB.lIlHHH

BO.ll:OrrpOB1.ll:HOrO rocrrO.ll:apCTBa

A Bandura, A Kopytm Roll-Out program - Ivano Franl<lvsk Vodokanal

j
~ 1

I,
, CIICTEMA BOllOIlOCTA'IAHHJI

M IBAHO lIlPAHKIBCbKA
IVANO FRANKIVSK WATER SUPPLY SYSTEM

lIHpeKTop BYBr

M: IB3HO cDpaHIClBchK3

01 I rl F kl kVK

A liall,l\ypa
A B d fa

XAPAKTEPHCTHKA .lI::lKEPEJIA BO.ll:OnOCTAlJAHHH
CHARACTERISTICS OF THE WATER SOURCE

• ll*cpc.llo noncpxncBI Ta fi1,llSCMlIl BOAK

Source surface and underground

• BHAo6yTO' 115000 M'/Ao6y

Water producbon 115000 m3/d

• 3araJIbUa lI:OB3WUa BOJlOrOIllB 60 leM:

Total pipeline length 60 km

• AuaptihucTh 27 aaapdijplK

Breakdown rate 27 breakdowns per year

• IIHToMc encprocno:amu3mul 0 148 JeDr r1M3

Specific energy consumption 0 148 kWf""

POarrO.ll:IJIblJA CHCTEMA MICTA
MUNICIPAL WATER DiSTRIBUTION SYSTEM

• DOAa'la BOtt" 99 600 M1/ ,!loGy
W t pplled 99 600 .,.r,d 'f

_KJJ Ie Ii CDC uxcTau1.1A 3
Nmbetpmp51:tl3

• 3araJILU AOD»CH !'of P)IC 490 KM
Ttl tw rk plpell 19th '90 km

• HaH on mcKY 8
N mber f tblihedpra re on I

• II ITOH prOCnO&HBa!lllJl 0286 KBT/M:3
Speclfl rgy mpllon 0 286 kW/m3

• AsaplAmen 385 asap it/p K
B kdaw t 385 b kdow pe 'If!

• Brpam 21/
E t1mated Lo 21%



A EaH,l(ypa, A KOnHTlH IlporpaMa 3 p03rrOBCIO,L\lKeHIUI ,L\OCBl,L\Y - IBaHo <DpaHKlBcbKe yrrpaBJIlHHH

BO,L\OrrpOBl,L\HOrO rOCrrO,L\apCTBa

A Bandura, A Kopytm Roll-Out program - Ivana Franklvsk Vodokanal

OCHOBHI IIPOBJ1EMH Y CHCTEMl BO,L\OIIOCTAtJAHHH
M IBAHO <l>PAHKIBCbKA

MAJOR PROBLEMS IN THE NANO FRANKIVSKWATER SYSTEM
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ed h billt tl

IIJIOIIJ.ALlKA 'lEPHIYB BHMIPIOBAHHH TA HABtJAHHH
CHERNIYIV SITE MEASURING AND TRAINING

BHKJIIOtJEHHH 3 POBOTH TIILlKAtJYIQtJQI HACOCHOY
CTAHl(IY B MIKPOPAitOHI N 2
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A BaHAypa, A KOllHTIH ITporpaMa 3 p03ll0BCIO,1l)KeHHH .n;OCBIAY - IBaHo cDpaHKlBcbKe yrrpaBJIlHHH

BOAOrrpOBIAHOrO rocrrOAapCTBa

A Bandura, A Kopytm Roll-Out program - Ivano Franl(lvsk Vodokanal

illJlHXH BMPlillEHHH OCHOBHMX TEXHIqHMX
llPOliJlEM

WAYS TO SOLVE MAJOR TECHNICAL PROBLEMS
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CTBOPEHHH PE3EPBHOrO
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BO,lJ,OnOCTA~HH

A STANDBY WATER TREATMENT FAC1UTYUSING A
STORAGE POND AND INFILTRAnON BASINS
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illJlHXH BMPIillEHHH OCHOBHMX TEXHIqHMX
rrpOliJlEM

WAYS TO SOLVE MAJOR lECHNICAL PROBLEMS
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A BaH~ypa, A KOllUTlH IIporpaMa 3 p03rrOBCIO,1l)KeHHH .n;OCBl.n;y IBaHo <DpaHKIBCbKe yrrpaBJIlHHH

BO.n;OrrpOBI.n;HOro rOCIIO.n;apCTBa

A Bandura, A Kopytm Roll-Out program - Ivano FranklVsk Vodokanal

PEABIJIITAQUI TPYBOllPOBo.n;m
PIPELINE REHABIUTAllON
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A BaH,lI;ypa, A KonHTlH I1porpaMa 3 p03rrOBCIO,l()KeHH5I ,l(OCBI,ll;y IBaHo <:DpaHKlBcbKe yrrpaBJIlHH5I

BO,l(OrrpOBI,l(HOrO rocrrO,ll;apCTBa

A Bandura, A Kopytm Roll-Out program - Ivano Franlovsk Vodokanal

<IllHAHCOBA CTPATErm
FINANCIAL STRATEGY

~
PROBLEM
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PROPOSED SOLUTION
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oprAHl3AUlitHA CTPATErUI
INSTITUTIONAL STRATEQY

~
PROBLEM
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B XOMKO, M TPHJIbOBCbKa IIporpaMa 3 p03nOBCIO,lpKeHH5I .n;OCBI.n;y - PlBHeo6JIBO.n;OKaHaJI

V Khomko, M Tryhovska Roll-Out program - RIvne Vodokanal

fOJlODHHH IHlKeHep

PIDHeo6J1DOAoKaHaJIy

Chief Engineer
of R.vneoblvodokanal

KOMYHAJIbHE
m.n;nPH€MCTBO

PIBHEOBJIBO,lJ;OKAHAJI
RIVNE OBLAST WATER UTILITY

B XOMKO

V Khomko

HA,lJ,A€MO nocJIYTII
WE PROVIDE THE FOUOWING SERVICES

• HaccJIcUlUO B ICIJIltf..OCTJ 330 a 11fe 'lOJI B T IJ

M Pnmc 245 TnC '10'"

• BO,ltOnOCTa'lalllU[ 100 3 THe M3/ ,!:tony IJ T 1J
MPnmc 91 5 me M'/ltoGy
mmJ MIen Ta CCJl1DJla 8 a nlC ~ / .!loGy

• BO,.a;OBI,llBC,ltcmUI 114 5 nlc M3/ J(oGy 8 T 1)

....======~== .... H PIBIIC 1030 THe w/noGy
JIltDI Micra ta CCJJHm.a 11 5 me rot / ,ao6y

• Populabon Served by RVK 330000
includIng 245 000 Rlvne reSidents

• Water Supply 100 300 m /d
Including 91 SOD m3/d to RlYn

and B8 m3/d to other towns

• Wastewater Treatment 114 SOD III Jd
Including 103000 mId In Rlvne
and 11 500 m31d In other towns

XAPAKTEPllCTHKA CllCTEMH BOll:OnOCTAtIAHHSI
M PIBHE

CHARACTERISTICS OF RIVNE WAl'E:R SUPPLY SYSTEM
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B XOMKO, M TPHJlhOBChKa IIporpaMa 3 p03rrOBCIO,lpKeHH~ ,nOCBl,ny - PlBHeo6JIBO,nOKaHaJI

V Khomko, M Tryhovska Roll-Out program - Rtvne Vodokanal

CHCTEMA PoanO,llJJIY BOllH K PIBHE
RIVNE OISTRIBunON SYSTEM

"f" 3araJl'bna llOIDlCHna H pezl 212 0 KH

T rpatlm: BoJt;on CTa'la111 Jl' 18 roll n

.. K",bl(l TltUDe nCTD. nA 9

... HaRDI en. 3 I 'lUCKY ..

... ." Kin K en. a p A 38 P R 1360

." BTPBnt 0ltH U. 9/

• Total Plpel ne Length 212 km
Water SupptZ' Schedule 18 h per day
Number of Pump Stations 9
Pressure Zones 4
Annual Average Breakdown Rate 1360
Losses 149/

OCHOBHI TEXmtIHI npOBJlEMH Y CHCTEMI
BOll.OnOCTA'lAHHH .. PIBHE

UST OF MAJOR PROBLEMS IN RIVNE WATER SUPPLY SYSTEM
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c !tome w I (W st g)1

mJI»XH BHPImEHH~OCHOBHHX
TEXmtIHMX IIPOIiJIEM

APPROACH TO SOl.VlNG MAJOR TECHNICAL PROBLEMS
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B XOMKO, M TPHJIbOBCbKa TIporpaMa 3 P03ITOBCIO)1)KeHHR .n:OCB1.n:y - PlBHeo6JIBO.n:OKaHaJI

V Khomko, M Tryhovska Roll-Out program - RlVne Vodokanal

BllMlPIOBAHHjJ HA rOPllHbl1'AllCbKOMY BOl103AliOPI
r.£ASUREMENTS AT HORYNHRADSKY WELL FIElD
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CXEMA BOllOIIPOBlllHllX CIIOPY,l( .. PIBHE
SCHEMATIC LAYOUT OF R1VNEWATER FACIUTIeS

3MEHillEHHR nHTOMOfO EHEPfOCnO)l{HBAHHR
REOUCT10N OF SPECIFIC ENERGY CONSUWTlON
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B XOMKO, M TPHJIbOBCbKa IIporpaMa 3 P03ITOBCIO.lPKeHH5I ,n;OCBI,n;y - PIBHeo6JIBO,n;OKaHaJI

V Khomko, M Tryhovska Roll-Out program - RIVne Vodokanal

IlIJI5IXH BHPIIlIEHH5I OCHOBHHX
TEXHIqIDIX ITPOBJIEM

WAYS TO SOLVE MAJOR TECHNiCAL PROBLEMS

IJJ2lt.zuu nprapumemL,
Sec ndPrf ltv
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IlIJI5IXH BHPIIlIEHH5I
OCHOBHHX TEXHlqHHX

npOBJIEM
WAYS FOR SOLUTION OF fM,JOR TECHNiCAL

PROBLEMS

<DIHAHCOBA CTPATEn5I
FINANCIAL STRATEGY

~
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B XOMKO, M TPHJIhOBChKa IIporpaMa 3 P03IIOBCIO,lpKeHH5I ,l{OCBl,l{y - PlBHeo6JIBO,l{OKaHaJI

V Khomko, M Tryhovska Roll Out program - RIvne Vodokanal

<I>IHAHCOBA CTPATETIH
FINANCIAL STRATEOY

IJ.eJ:!ll,1I.EM
PROBLEM
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* EPT RegIonal Offices

New Independent States (NIS)

RUSSIAN FEDERATION

The EnvIronmental Polley and Technology (EPT) Project EnvIronmental degradatIOn and natural resource miS
management threaten pubhc health biOdiver~ity and economIC vitahty m the New Independent States (NIS) To aSsIst the
NIS m allevIatmg these problems the U S Agency for InternatiOnal Development (USAID) began the EPT Project m 1993
EPT provIdes techmcal assistance and pohcy adVice m the environmental sector and promotes environmentally sound econOmIC
development through pubhc and pnvate U Sand NIS partnershIps The EPT Project is managed by USAID with support
from the US Emironmental ProtectiOn Agenc,y (USEPA) For assistance m project design management and implementatiOn
USAID has agreements with CH2M HILL InternatiOnal Harvard InstItute tor InternatIOnal Development and ISAR As the
pnmary EPT contractor CH2M HILL InternatiOnal has the lead role m dehvenng techmcal aSSIstance logIstical support and
pohcy support for selected projects EPT RegIOnal Offices are located m Washmgton DC Moscow RUSSia KViV, Ukrame
and Almaty Kazakstan

CH2M HILL InternatIonal ConsortIUm of Subcontractors Center for International Em ironmental Law Clark
Atlanta UmversIty/Histoncally Black. Colleges UmversItIes and Mmonty InstitutiOns Technology Consortmm Consor
tium for InternatiOnal Development Ecojuns EnVironmental Comphance Inc H,lfvard Institute tor IntematIOnal Develop
ment Hughe~ Techmcal Service,> Company InternatiOnal Programs Consortium InternatiOnal Resources Group Interfax
K&M Engmeenng Ogden EnVironmental and Energy ServKes Pnce Waterhou,>e the World WildlIfe Fund and numerous
local ~ubcontractors 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


