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PREFACE

Under the 1992 Freedom Support Act the United States Congress initiated a program to provide various forms of assistance
to new independent states (NIS) of the former Soviet Union  Cooperative Agreements were signed between representatives
ofthe US government and each country in which assistance was to be undertaken The U'S Agency for International
Development (USAID) was given the responstbility to coordinate all U § government assistance to the NIS under the Act

Through competitive bidding, USAID awarded a multt year contract to a team managed by CH2M HILL International
Services Inc (CH2M HILL) to support implementation of an environmental assistance program to republics of the former
Soviet Unton Under this contract termed the Environmental Policy & Technology (EPT) Project CH2M HILL 1s to assist
USAID s missions 1n Moscow, Kyiv and Almaty to undertake a program to promote environmental improvements 1n the
NIS The USAID mussion 1 Kyiv supports environmental and other assistance programs to Ukrame Belarus and
Moldova CH2M HILL established an office in Kyiv 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 1n cooperation with the assisted governments and USAID the findings and
recommendations are those of the CH2M HILL team They do not necessanly represent official positions of the
governments of the assisted countnes nor of the United States of Amenica

The CH2M HILL team ncludes the following organizations

. Center for International Environmental Law
. Clark Atlanta University/ HBCUMI Environmental Consortium
. Consortium for International Development
. Ecopuns
. Environmental Comphance, Inc
Harvard Institute for International Development
. Hughes Technical Services Company
. International Programs Consorttum
. International Resources Group Ltd
. Interfax Newsagency
K&M Engineering
Ogden Environmental and Energy Services Company
. Price Waterhouse
- World Wildhife Fund (US)

For additional information regarding the EPT Project contact the following
United States of America

Environmental Policy & Technology Project
Head Office

1819 H Street NW  Suite 700

Washington DC 20006 USA

Telephone (202) 835 1450
Facsimile (202) 835 1463
Contact Ms Jean Shaikh
Ukraine

Environmental Policy & Technology Project
Ukrame Belarus & Moldova Regional Office
4 Bohomoltsia Street, Suite # 301

252024 Kyiv Ukraine

Telephone +380 (44) 247 5633 247 5634
Facsimile +380 (44) 247-5637
Contact Mr Ties van Kempen
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Environmental Policy & Technology Project
Lviv Vodokanal Project Office

64 Zelena Street  3rd Floor

290017 Lviv Ukrane

Telephone +380 (322) 76 7389 76 9478
Facsimile +380(322)97 1152
Contact Mr Igor Slobodeniuk



NOTIFICATIONS

NOTE ON TRANSLITERATION

Ukraiman personal, institutional, and place names used 1n this document are
transliterated into English from Ukraiman (not Russian), according to the
modified U S Library of Congress standard for Ukraimian-to-English
transhteration that has been adopted by many Western organizations and
publications, including the Encyclopedia of Ukraine (University of Toronto
Press, 5 vols, 1984-1993) and O Subtelny's authoritative Ukraine A History
(Unwversity of Toronto Press, 1988, 2nd ed 1994), as well as by the Ukrainian
Commusston on Legal Terminology (Resolution No 9 dated 19 April 1996)

NOTE ON COST ESTIMATES

Any opimuons of cost presented herein, and any resulting conclustons on
project financial or economuc feasibility or funding requirements, have been
prepared for guidance n project evaluation and implementation from the
information available at the time the opimion was prepared The final costs of
any project and resulting feasibility will depend on actual labor and material
costs, competitive market conditions, actual site conditions, final project
scope, implementation schedule, continuity of personnel and engineering, and
other variable factors As a result, the final project costs may vary from any
opinions of cost presented herein
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ABBREVIATIONS, ACRONYMS AND GLOSSARY

atm

CCC

CCN

CH2M HILL

COWI

DO
EPT Project

FSU
HMRSC-NGO

IFI
kbv
led
Ich
LEM
Vs
LVK
m>/d
m’/h
m*h
NIS
oblast

PADCO

PS

TDH

US$
USAID
vodokanal

wB
ZhEK

atmosphere

connections, consumers, and collections

cooperating country national

CH2M HILL International Services, Inc (a U S -based international
environmental engineermg consulting firm under contract to USAID to
mmplement a large component of the EPT Project)

COWI Consulting Engmeers & Planners (a Danish-based international
environmental engineering consulting firm under contract to the Danish
Environmental Protection Agency and the World Bank to undertake water
and wastewater studies 1n Lviv)

Delivery Order

Environmental Policy & Technology Project USAID-funded project to
provide environmental assistance to New Independent States of the former
Soviet Union

former Soviet Umon

Housmg & Municipal Reform Support Center, Non-Government
Organization

international financial mstitution

karbovanets (Ukraiman currency from 1992-1995)

Inters per capita per day

liters per capita per hour

Local Environmental Management (enterprise)

liters per second

Lviv Vodokanal

cubic meters per day

cubic meters per hour

cubic meters per year

New Independent States (of the former Soviet Union)

A government territorial-admimustrative umt in the FSU that 1s still m use
followmg Ukrame’s mdependence A U S analogue would be something
between a state and a county

Planning & Development Collaborative (a U S -based international
consulting company under contract to USAID to implement housing sector
assistance n Ukraine)

pump station

total dynamic head

United States dollar

Umnited 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 municipal entity responsible for operation and maintenance of houses and
noulti-apartment buildings owned by city administrations, as well as water,
sewerage, gas, electricity, and heating systems within them ZhEK 1s a
Russian/Ukraiman abbreviation, used in the FSU, of a city’s department of
housing and communal services that continues to be used
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Section 1

INTRODUCTION

As part of a United States government bilateral assistance program, the U S Agency for
International Development (USAID) 1s supporting environmental management in Ukraine
Under direction from USAID, a consortrum led by CH2M HILL International Services, Inc
(CH2M HILL), 1s implementing part of USAID’s Environmental Policy & Technology (EPT)
Project by undertaking various tasks that have been agreed to by representatives of the
governments of both countries

Since 1995, the EPT Project has been providing technical assistance and equipment to the
City of Lviv, and 1ts water utility (Lviv Vodokanal - LVK) 1n order to develop technical and
management methods that can also serve as models for nationwide implementation of
municipal water and wastewater sector reform Under Task 7 1 of Delivery Order (DO) #15,
Amendment 1, of the EPT Project, CH2M HILL 1s to design and implement a pilot program
that would use some of the methods, 1deas, and lessons-learned during the past two years
working with LVK for application to other water utilities in Ukraine The pilot program
would develop and test a method by which vodokanals would conduct a self-assessment, with
the aim of improving their viability and quality of operations

An mitial key component of Task 7 1 of DO #15, Amendment 1, was the preparation of a
Concept Paper on rolling-out the lessons-learned of CHZM HILL’s activities with LVK  The
Concept Paper would provide the basis for an agreement between USAID, CH2M HILL, and
other entities 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 1n order to test the method of
gathering and analyzing data of vodokanal systems for the purpose of making realistic
decistons regarding capital investments, understanding of current and proposed relevant
legislation, tariffs, billing and collection policies, wstitutional organization, and operational
methodologies A draft outline of each workshop, and their overall schedule, was mcluded n
the Concept Paper Participants for the pilot roll-out program were 1dentified as the
vodokanals of Rivne and Ivano-Frankivsk, as well as the Lviv Municipal Services Design
Institute “Lvivdiprokomunbud”

This report presents a summary of the third of the pilot roll-out workshops that were outlined
in the Concept Paper’

! Ukratne - 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 Submutted to
USAID on 14 Jan 98
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Section 2

WORKSHOP

Workshop No 3 was the third in the series of four workshops planned within the roll-out
program sponsored by USAID It was held in CH2M HILL’s EPT/Lviv 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 1n the previous workshop, Workshop No 3 attendees were divided mto three groups
according to orgamzational function planning, infrastructure, and financial (see Appendix B)
Thus approach facilitated presentation of materials by domains, made the best of participating
CH2M HILL’s EPT/Lwiv personnel experience, and ensured efficient usage of office and
presentation equipment

Most of the participants, including representatives of participating vodokanals and Lviv
Municipal Services Design Institute, used overhead transparencies to clarify and enhance
their presentations These were augmented by handout materials that are presented in
Appendix C

Workshop No 3 focused on the techmcal, economic, and financial aspects of distribution
network problems (breakage, leakage, nefficient water usage) CH2M HILL’s EPT/Lviv
personnel suggested possible technical, economic, and legal ways for solving these problems
and demonstrated a modern method for pipeline rehabilitation by internal lining with cement
mortar

Workshop No 3 participants included representatives from Ivano Frankivsk vodokanal,
Ruvne vodokanal, Lviv vodokanal, and the Lviv Mumcipal Services Design Institute
(Lvivdiprokomunbud)
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Section 3

CONCLUSIONS

Based on observations and discussions with workshop participants, the following conclusions
can be drawn

1 Technical and financial problems faced by Ukrainian vodokanals under the current
economic conditions are similar

2 Lack of budget funding for capital construction requires that the vodokanals establish
careful priorities for the use of their funds

3 There are portions of current Ukrainian legislation that regulates the rights and
responsibilities of vodokanals and their relations with customers and mediators that
complicate the survival of vodokanals under current economic conditions

4 American equipment and technology for pipeline rehabilitation through cement mortar
lining was of great interest to the workshop participants

5 In the course of discussions, the conclusion was drawn that installation and operation
of water meters for metering customers’ water usage are not always cost effective and

the specific application should be carefully studied before making major investments

6 Workshop No 3 was successful and recetved positive comments from representatives
of the participating vodokanals and of the Lviv Design Institute
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Appendix A

WORKSHOP AGENDA
Schedule of Roll-out Workshop No 3 - Day 1 Thursday, 21 May 1998
Time Group Session Title Lecturer
09 00 - 09 30 All Regustration of the workshop participants Slobodeniuk
09 30 - 09 40 All Introduction Buros Holder
Presentations of Roll-Out Program Vodokanal-Participants
09 40 - 10 05 All Presentation on the status system self-assessment by | Polischuk,
Ivano-Frankivsk Vodokanal (VK) Kopytun
10 05 - 10 30 All gsiznvt\z;ltéon on the status system self-assessment by %?gt;’{a
1030 -10 50 All Coffee break
Water System Losses Assessment
10 50 - 11 00 All Xnkrae;;réfs’s Vodokanals Problems - a Comparative Gipp
1100-1115 All Assessment of the Rate of System Breakdown Gupp
1120 - 11 40 All Dastribution System Leakage gﬁi—l;;;;{}i’
1140 - 11 50 All Residential Population Consumption Tryhovska,
Shekhovtsova
1150 -12 00 All Economical Assessment of Water Losses Shekhovtsova
12 00 - 13 30 All Field Trip to the Cement Liming Site 1n Lviv Sharkov
1330-14 00 All Coffee break
Ways of Reducing Water Losses in Water Supply Systems
14 00-14 15 All Reducing the Rate of Breakdowns 1n a Water System | Gipp, Tryhiovska
14 15 - 14 30 All Reducing Leakage 1 Residential Plumbing %;);)I};uniﬂ{
14 30-14 45 All Establishing Metering of Water Shekhovtsova
14 45 - 15 00 All Customer and Legal Relations Between Vodokanals Shekhovtsova
Consumers and Other Parties
1500 -15 30 All Coffee break
15 30 - 16 30 Planmng Computers - Methods for Entering Data on Bautkin
Infrastracture | Breakdowns on a Map
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Assets

Finances Computers - Excel for Economic Calculations Shekhovtsova,
1530-16 30
Kuzan
Planning Computers - Visio for Adding Data to Maps Tryliovska,
16 30 - 17 30
Kuzan
16 30 - 1730 | Infrastructure |Computers - Visio for Adding Data to Maps Gipp Bautkin
16 30-17 00 Finances Economic Improvement by Consumer Loss Reduction | Payusova
17 00 - 17 30 Finances Using Accelerated Depreciation to Renovate Fixed Payusova

End of Day One Class Sessions
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Schedule of Roll-out Workshop No 3 - Day 2 Fniday, 22 May 1998

Time Group Session Title Lecturer
Lmng and Coating Methods for Pipes Construction Methods and Matenals

09 00 - 09 30 All Current Ukraiman Norms Andreev

0930-1015 All Use of Cement Liming of Water Pipelines Sharkov

10 15-10 30 All Economucs of Cement Lining Shekhovtsova

1030 -1100 All Coffee break

1100 - 13 30 Planmng Cement Lining of Pipes - Site Visit in Lviv Madison

Infrastructure | Fisher Pipe Locator - Field Practice
1100 - 13 30 Financial Computers - Excel for Economic Calculations | Shekhovisova,
Kuzan

1330 -14 00 All Coffee break

14 00 - 15 00 Planning Computers - Visio for Adding Data to Maps | Bautkan, Gipp
Power Point for Presentation

14 00 - 15 00 Infrastructure Computers - Visio for Adding Data to Maps | Kuzan, Kopytin
Power Point for Presentation
Concluding Session Analysis of a Shekhovtsova,

1400 - 1500 Fimancial Vodokanal’s Financial Status Payusova

1500 -1530 All Final discussion

End of Workshop No 3 Class Sessions
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Appendix B

LIST OF WORKSHOP ATTENDEES

CH2M HILL EPT/Lviv

Dr Kris Buros Semor Technical Advisor, Project Manager
Mr Michael Cholewka Site Manager

Ms Tamara Gipp Sentor Project Engineer

Mr Michael Sharkov Senior Project Engineer

Ms Mara Tryliovska Project Engineer

Mr Anatoly Kopytin Project Engineer

Mr Oleh Tsarynnyk Team Leader

Ms Switlana Shekhovtsova Project Accounting Engimeer
Ms Valentyna Payusova Project Accounting Engineer
Mr Serhiy Bautkin Computer Support Engineer
Mr Mpyroslav Kuzan Computer Support Engineer

Lviv City Engineermg Department

Mr Hryhory Shevtsiv Head of Engineering Services Department

Mr Oleksandr Pikh Water Supply Engineer

Mr Volodymyr Harnyk Ukrorhvodbud (Kyiv), Director

Mr Volodymyr Voloshchyk Lvivvodbud, Chief Engineer

Mr Viktor Ivamv Lvivvodbud, Deputy Chairman of Board of Directors
Ivano Frankivsk Vodokanal and City Administration

Mr Anatoly Bandura Director Planning

Ms Larysa Polischuk Head of Production Department Financial

Mr Volodymyr Tyshkivsky Head of Customer’s Department Financial

Mr Mychailo Tkachyk Chuef of Central Mechamical Shop  Infrastructure
Mr Yaroslav Kolos Econonust Financial

Mr Serhty Saseniuk Assistant of Ivano Frankivsk Mayor

Rivne Vodokanal

Mr Volodymyr Netsky Director Planning

Mr Volodymyr Khomko Chief Engineer Planning

Mr Valery Kozhemiakin Engmeer of Production Department Infrastructure
Mr Afanasy Romanuk Head of Well Fields Department Infrastructure
Mr Volodymyr Lototsky Technician

Lviv Design Institute (Lvivdiprokomunbud)

Mr Anatoly Andreev Chuef Expert Planning

Mr Pavlo Ostaptv Department Head Infrastructure
Ms Ldmyla Starikova Group Leader Planning

Ms Nataliya Dudchenko Group Leader Planning

Ms Nadiya Kryva Group Leader Planning

Ms Hrystyna Virna Engineer Planning
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Lviv Vodokanal
Ms Oksana Turchyn

Ms Otha Lytvynova

Mr Yury Batih

Ms Swvitlana Andrushchak
Ms Zinaida Benko

Mr Ivan Hutsul
Mr Mykhaillo Vyniavsky

USAID/Kyiv
Ms Martha Holder
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Head of Well Fields and Pump
Stations Department

Head of Public Relations
Department

Engineer of Public Relations
Department

Engineer of Public Relations
Department

Engineer of Central Dispatch
Department

Head of Raion Maintenance Crew
Head of Raion Maintenance Crew

Environmental Specialist

Infrastructure
Planning
Planning
Planning
Infrastructure

Infrastructure
Infrastructure



Appendix C

WORKSHOP PRESENTATION MATERIALS

Following 1s a copy of selected presentation materials distributed to workshop attendees
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A Psaodkog, JI Iomuyk, A Konunia [TpezeHtawis craHy poSoTH 3 caMooutHky IeaHo-PpaHKIBCEKOrO YHpaBIIHHA
BOOOIIPOBLIHOIO rocionapcTea

A Riabkov, L Polishchuk, A Kopytin Presentation on the status system self-assessment by Ivano-Frankivsk

NPE3EHTAIA CTAHY POBOTH 3 CAMOOUIHKH
IBAHO @PAHKIBCHKOTO BOAOKAHAJNY

PRESENTATION ON THE [VANO FRANKIVSK VODOKANAL SYSTEM SELF-ASSESSMENT

Havamsaux IOBI A Bamaypa
Diractor of IFVK A.Band i

CXEMA 30HYBAHHA MIKPOPATIOHIB M1 2 » IBAHO ®PAHKIBCHK
2ONING LAYOUT OF RESIDENTIAL AREAS NO 121N THE CITY OF IVANO-FRANKIVSK

Mexamut camonumys
TPH Akt

Y

AAR peecTpautl THCKIB
Machanical Pressure Recorders

ABAPIHHICTD BOAOTIPOBIAHOI MEPEXI 3A 1997 PIK

BREAKDOWN RATE OF THE WATER DISTRIBUTION SYSTEMIN 1897

2181 1 BOAOTOUK
Mancrp: 00!

TOuKH OKAASALS OCHO HHX

K11k e aBapiit aa pix
wmbar of Breaxdwwms por yuur
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A Psiokos, JI Honnuys, A Konutin [pesenTanut craHy po6oTH 3 caMOOLIIHKY IBaHO-DpaHKIBCBKOTO YIPaBIIHHA

BOIOOIIPOBIAHOIO rocroAapcTaa
A Ruabkov, L Polishchuk, A Kopytin Presentation on the status system self-assessment by Ivano-Frankivsk

PEABLIITAIIIA TPYBOIIPOBOJAIB

PIPELINE REHABILITATION
MeToasxa suxonanus potir Marepsann 1 opucrocysauus
Mathod | Work Performanc  (PipeLi ing Materiai and Accessories

BH3HAYEHHA BTPAT BOJIU B IOMEINKAHHAX

ESTIMATION OF LOSSES IN HOUSEHOLDS

Obcrex n Gyat “w15  mya Tpon Hfy uif
{5n sep 117 o pn p)

Buxaxeno Heenp 5 ctb 37 av eunx 6 uk s
230 poabp xxp i

Barwrene Boa coxHBarAx 207 M3/ 206y

Brp ™ 7Bw'/a06y (38 }

Nurox » 1 cnoxweannx 480 1 06y 4 &

| pection f8uiding No 15 n Trolebusna S (5 floors and 117
partmenes) e wvealed the folowng
Failure of 37 fush tanks 1 23 faucets

T tal water consumption 207 m¥d

Losses TBm® d@8%)

Extimaed Specific W ter Con umpton 480 lod

CTPYKTYPA 3ATPAT HA PEMOHTHI POBOTU
¥ COBIBAPTOCTI BOAH 1<DBYT

STRUCTURE OF REPAIR COSTS UNDER WATER PRODUCTION COST fTEMS IFVK

Pemonr
R pal  KamtazasHmit pemont
C pital repai

Tunu BuTpaTH
Otherc st
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B Xomko, M TpunesoBeska [IpesenTains crany po6otu 3 camoouHKH PiBHeoGIBOOOKaHATY

V Khomko, M Tryhovska Presentation on the status system self-assessment by Rivne Oblast

HPE3EHTAIIA CTAHY POBOTH 3 CAMOOITHKH

PIBHEOBJIBOZOKAHAIY

PRESENTATION ON THE RIVNE VODOKANAL SYSTEM SELF-ASSESSMENT

Tonxosrmi 1xeep POBK B Xomxo
Chief englneer of Rivne v Khomk

ABAPIHHICTH BOIXOIIPOBIZAHOI MEPEJKI

BREAKDOWN RATES IN THE WATER DISTRIBUTION SYSTEM

e MaricTpaBHI BOROrORN
Transm Malng

TowkH xoKat13an
OCHOBHHX BHTOKIB
of

Kimxicts anapiii aa 4
wicaw 1998 poxy

Humber of 81 skdowns | January-
Aprd 1996

CXEMA

3OHYBAHHA MICTA

LAYQUT OF CITY ZONING
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B Xomko, M Tpunnopcska I[IpeseHTans ctaHy po0oTH 3 caMooIIHKM PiBHeoGIBONOKaHALY

V Khomko, M Tryhovska Presentation on the status system self-assessment by Rivne Oblast

BTPATH BOJM B CUCTEMI BOJONOCTAYAHHSA » PIBHE
WATER LOSSES IN RIVNE WATER SYSTEM

k! nepex |

W wosoopostani  pesa LMo wmx
X 16% uomen et > 75 % (6040 poum c.oyns )

P saaauwn i sTp ™w0oa n poxa 2 13% awomemers 50-75% (40-30 poxm)
Witer bilted 8nd lowt by year

% 21%  nomew cta 25-50% (30-1Spo )
W sozoroms EL-WT 4 Awx

% 4% women o > 75 % (60-40 poxw cxyxd )
® 12%  womes oo S0-T5% (4839 pox )
% 41%  nomex cru 25-50% (30-45 pox )

‘Wornrout congition network gnd
i L § i
° ~ W distribucion netwark 258 kat, of whic
g - 883 ;§_ ® & % wemowt TEN{H4 yews ofsemic Be)
Ih wern avt S0-74% | 438 yeary]
W Peasimnano- u Broam
Bk * Lo....:: 2% worn et IR yeuss)

B ummisaion maire W Um, of which

% wom owt TEN (S5-68 yourn of sarvice M)
20 worn oul $47 % {4838 yoers)
1% weern out 26-50% {304 yuors)

BTPATH BOIH B CHCTEMI BOAOMOCTAYAHHSA n PIBHE
WATER LOSSES IN RIVNE WATER SYSTEM

ABAPIHHICTb MEPEXI 3A 4 MICSI 1998 POKY

DISTRIBUTION SYSTEM BREAKDOWNS IN JANUARY APRIL 1993
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B Xomro, M TpunsoBebka [Ipe3enTaliid cTasy po6oTH 3 camooliHky PiBHeoGnBonOKaHATY

V Khomko, M Tryliovska Presentation on the status system self-assessment by Rivne Oblast

CTPYKTYPA 3ATPAT HA PEMOHTHI POBOTH
¥ COBIBAPTOCTI BOJU PIBHE

STRUCTURE OF REPAIR CO3TS UNDER WATER PRODUCTION COST ITEMS RIVNE

R pair Kamramunit pemont
: Capital epai

I Butparn
Other costs
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T I'inn Ipo6neMu BogokaHamB YKpalHH - OPIBHANBHUI aHam3
T Gipp Ukrame’s Vodokanals Problems - a Comparative Analysis

NIPOBJEMM BOJOKAHAMB YKPATHH
TIOPIBHSITLHMM AHAJI3

PROBLEMS OF VODOKANALS IN UKRAINE
COMPARATIVE ANALYSIS

Inxcuep EPT Jisme T T
Engines EPT.Lviv TGlpp

% BHU3HAYEHHS IPOBJEMH
- DETERMINING PROBLEMS

Pict asapiifHocT! pO3NOAIIBIOL MEDPEKI
A In veasl rate fbra kdow 1 thedistdbution system

BuToKkK B Mepex1 Ta BHYTPIIHbOOY IHHKOB1
BTpaTH

Leaks it system  nd int mal bullding losse
Bmcy'rmcrb 06.7]le BOJOCIOXKHBAHHA

Lack fwater cons mption accou ting

META

= GOALS

Pawonaasue pruepns
R son bie olution

ExonoMidne o6rpyHTyBaHan
Economicall  iblity

Il1AroTOBKA CTPATErIMHOIO 1AMy
Praparationof  trategi plan
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T I'ion Ipo6neMu BonokaHans YkpailHH - NOPIBHANBHUH aHam3
T Gipp Ukrane’s Vodokanals Problems - a Comparative Analysis

JUHAMIKA BOJXOCIIOXHBAHHA

OYNAMICS OF WATER CONSUMPTION

1" FL_-

H
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Ona ON cx wx[3] wncuomxsan []Mpo wcaosicrs [J Brpame
Supply Reskientn Otthee cusomers industry Lo s
ABAPIAHICTD PO3NOILNBYOI MEPEKI
BREAKAGE RATE OF DISTRIBUTION NETWORK
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%{cnmmﬁ CTAH PO3MNOALIHYO0I MEPEKI

EXISTING CONDITION OF D¥STRIBUTION NETWORK
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Network condition
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T Iinn [Ipo6nemu Bonokanams YkpaiHu - MOPIBHANBHKIA aHaMI3
T Gipp Ukramne’s Vodokanals Problems - a Comparative Analysis

MATEPIAJI TPYB PO3NOAIILYOf MEPEXKI
NETWORK

OF PIPES IN

JABK IPBr PBK
LVK IFVK. RVK

Herame  Cwanyr  [Castectonement aamasoGeron
Steel Castiron Asbast s cement Reinforced concrat
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T I'nr OuiHKa aBapHiHICTI Mepex1

T Gipp Assessment of the Rate of System Breakdown

E~g

OLIHKH ABAPIHOCTI PO3TIOALIBYOL
MEPEX1

DISTRIBUTION NETWORK BREAKDOWN ANALYSIS

Inxernep EPT Jlpmin T Finn
Enginee EPT-LViv TGlpp

JOCJIIKEHHS POBOTH PO3NOALIBYOY
MEPEXI

DISTRIBUTION NETWORK PERFORMANCE SURVEY

Anam3s asapuiiHocT!
Breakdown analysis

TizpaBmxa cucreMu (BHTpaTa THCK)
Hydraullcs of system (flow-pressure)

AHam3a BHTOKIB Ta BTPAT
Anaiysis of leaks and losses

TEXHOJOTTYHI NAPAMETPH POBOTH
PO3NOAIABYOI MEPEIKI

=% - TECHNOLOGICAL PARAMETERS OF DISTRIBUTION NETWORK OPERATION

JBK IOBT PBK
K IFVK RVK
Kunbkicts 301 6 8 4

Number of zones
Hapauns NOCayT HACEJAESHHIIO
W ter Service Perlod

6 roauH () 75%
18 roaus (hn 70/
24 roanx (hn) 25% 100% 30%
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T INinn O1iHKa aBapiifHICTI Mepexi

T Gipp Assessment of the Rate of System Breakdown

KJACH®MIKALISA ABAPIN PO3TOALIBYOL
MEPEXI
- e LOCATION OF BREAKDOWNS IN THE DISTRIBUTION NETWORK

a
16% 1%

] o6 Fd B

Plpe Service connection

A 1
W pneoea [ 1m

OCHOBH! NOMKOAXEHHA PO3NOALILYOL
MEPEXI JIBK

TYPES OF FAILURES IN THE LVIV DISTRIBUTION SYSTEM
Ha 1py6ax Ha apMarypt
In pipes tn valves

13/

10%

614
16%

O3acynss [ Bexyna ua ssosi
Vaive tnlet alv
CJomp @10 » cranc krpyli O Kosowa 31 wriap wr
Hol 5 in 10 mm stey pipe Stand pipe Fire hydrant
£ Omop @ 4dmux  crarcsid py6
Holes in 40 mm stesl pipe

. BIIJIUB KOPO3I1

p=s, 5

=y CORROSION IMPACT
NPOrPECYIOUMI BILINB KOPO3Il HA BHYTPILHIO I
30BHIIIHIO IIOBEPXHIO TPYB
Progressive corrosion of pipe outer and Inner walls
Hasa cranesux 1py6 - 609%
Steelplpes 604

Ina vasyunux 1py6 - 409% W
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T ' OuiHKa aBapiiHICTI Mepexi

T Gipp Assessment of the Rate of System Breakdown

ABAPIHHICTE PO3ITO/LIBYOI MEPEKI JBK
=y FAILURES OF PIPES IN LVK s DISTRIBUTION SYSTEM
-
3ara bHa JOBXKHHA po3noaabyusi Mepexa 900 km
7~ ol Iength of digtibition.sneteorks 900 km
axr o N AT~
Cepenusn adapiiuicrs Mepexs- 5000 an/ pix
7\_Av=e(_a_g_e_nemovk breakddu fafe 3,000 agnually
o ST BYERE Bato 2B
P ) 50% I '206';1. ‘Tk {f“lwmr
- oaeeT KSR S e
o P

Al N (ol -

/g\)” =30 w oo 4N
S - \‘*;L:fl”’p'm:*‘

NPHHIINN OIIHKH CTAHY MEPEIK
Sy ASSESSMENT OF NETWORK CONDITION

Bix | Baa {lapapin/m| Ban | & MM| Ban
Age Score | Breakdowns/m| Score | @ mm | Score
<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 8
<70 7 <80 4 700 7
< 80 8 <100 3 800 9
<90 9 <200 2 1000 10
<100 | 10 > 200 1 1200 12

HIHAYEHHS NEPHIOYEPTOBHX [TPOEKTIB
= IDENTIFICATION OF PROSPECTIVE PROJECTS
LT o L pmesv—
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e a8, semetes_bs__pan [yl
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T I'inn Onka aBapiiiHicTt Mepex1

T Gipp Assessment of the Rate of System Breakdown

= BHCHOBKH
2 CONCLUSIONS

Tpmummu aBapiitnoct: TpY6
Breakdown Reasons

Mareprax (gKicTs, B
Material (quality type)

Bix-metomu Gy,

R_1




M Tpuasoscbra, O HapuHauK BTpaTi B po3noduibyIi Mepex1

M Trylovska, O Tsarynnyk Distnibution System Leakage

BTPATH ¥ POSIOALIBYIA MEPEXKI

LOSSES IN A DISTRIBUTION NETWORK

Iicxenep EPT JIbsis M Tpumsosceska

Engines EPT Lviv M. Tryllovaka

@ OBCATH BTPAT BOJH ¥ PISHMX CHCTEMAX

{no marepiaxax amTHOCTI)

WATER LOSSES FOR DIFFERENT SYSTEM3

Meal  Ismo ©pammscss Pime  Gepuiom
v hana rankivak  Rbrns rnivinl

O Peasivonne % 8 Ppern %
1] * Lasses

¥

@ BTPATH ¥ PO3IIOALIBYII MEPEXI

WATER SYSTEM LOSSES

Brpatd poan y
Water Losses in Lvlggv;ur Suppiy System

Brp vi aa mexam  m cTa Btp t®  mewax » cra

Lo se intra smi tonand village 4 o 3 Losse Inth city distribation
rks network
)
Supplieato ity
330 000 »* a6

I tra mlsl

,..__._
Tea ¥ wod

ke x Mepema
to

and village ctworks.
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M Tpuasoscbka, O Hapunnauk Brpari B po3moauIpH1il Mepexl

M Tryhovska, O Tsarynnyk Distribution System Leakage

@ BTPATH ¥ PO3IIOAIABYIN MEPEXKI
WATER SYSTEM LOSSES
BrpatH Boau ¥ % Isao ©Op.

Water Losses In lvuno-Fm;édvllk Water Supply System
nd J

o
=R ]
a xg [ g
\a 5.1 E:é. *
E' g.! w o
8 i .
g 1
E | (8
D4
@ BTPATH ¥ PO3NOALIbYIN MEPEKI
WATER SYSTEM LOSSES
BrpaTtit BOAH ¥ CHCTEM( BOZONOCTAAHKA M Pinue
Water Losses In Rivhe Watar Supply System
~24 /
Brparx 3a mexamu 1 cr2 ‘_A. Brp ™ mexax m cTa
Lo ses in transmission and viilage 3 Loss  in th city distribution
networks netw 7k

BTPATH ¥ PO3IIOALIbYIN MEPEXI
@ IIUTOMI BTPATI

LOSSES IN DISTRIBUTION NETWORK  SPECIFIC LOSSES

Mepexi n nexax micra Jngosa, Q City netvegrics g Lvie
Q wrp s ~ 55000 »¥/26 o 85,000 m/day
o BEXH M pEx 850 m natwork length 850 km
nurome srpavi 35 MP/r0a km pacifi fo 28 mime-km
0 Crabeukt nepexsa | sonorouy ga °
mexamy Jrzosa 3 40 000 mYrday
wTpaTi — 40000 1 /46 b wu"r: I7‘“ mu“::n €00 km
a = M opex 250 M pesific lo O m Mekm
a o aoro 600 M

uMTOM EIp TH 20 M/ A kM

BIDAT ¥ EO/ICTOHAX. L.POINOAL

C mparison ! pecificlo __ § distibull 0 etw rk
+* n A5 /708 KM wivam
[
+ 3a mex mu JI woxa 20m /5 AWM e
und Lvi
+ m [ea  ®pa imesx 20M/ 04 KM wiReAm
tvano-Fr nkivak
+ mPou 27M/ ARM mimckm
Rivne
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M Tpunsoscbka, O Hapunuuk BTpaTi B po3noAuIsyii Mepexi

M Tryhovska, O Tsarynnyk Distribution System Leakage

LOSSES N DISTRIBUTION NEYWORK

@ BTPATH ¥ PO3HOALIBYINH MEPEXI

CRsspiaHOWEHHA MIX BYPATAMH 1 3BAF
Carrelation of Visible and Hidden Water Laakage

P

a Txaso Mpas scax Pi e
Lty s Fronkiven fovme
B Zaramal mpam N Buroxx puas pil
T iadionses Sreskdewn skage

@ BTPATH ¥ PO3MIOLILYIN MEPEXKI

LOSSES IN DISTRIBUTION NETWORK

IPOBJEMH
PROBLEMS
o THTOM! BTPATH ¥ Mepesax
MicTa 3 5 M3 /rommy KM
specificlo  IntheCity 33mPh km

4. JHTOM1 BTPATH ¥ CLABCBKHX
f Mepexax 1 sosoronax 2 0 M /rofuny kM
specifl jo esinru sinetwork 20mih km
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M Tpunboscbka, O Hapuuauk BTpat B po3noauisutii Mepesxi

M Tryliovska,O Tsarynnyk Distribution System Leakage

BOJAHUN AYIUT TA CKPUTI BUHTOKH

AMepHKaHCBKHIT AoCHIA
WATER AUDIT AND INVISIBLE LEAKS
America Expetrience

Imxenep EPT Jlspin O Napmmnx
EPT-Lviv Engineer O Tsarynnyk
KPOKH BOAHOIO AVIUTY

STEFS IN A WATER AUDIT

Busm-nm«aammy:n:mwm KXN OARETHCK B CHCTEMY
Quantfy sl water upplied into th system

YTouHKI 1o & 1K o

Varify ] quantity of water

+ yex E]
identity matered cu tomars.

+  Yrvowmurn noau £y
Verity and adjust metared custamer guantites

s weob. BoAR
Identify lagal customers without maters instadled
+ Ownurn s neob. o

Estimate authorized unmatersd cusiomar consumption

+ BreravHTH novemufin  sTpaTd O
E thnate potantial water losse
+ PosnoaixHTH BeXHwHRH BTPAT 32 IX MPHTHEAKH

Eatimate values fwater lonses by type (loases
+ ExoRoM THa 0 sxa BHTOK 8 Ta TIp pimens no 7z
Economi estimate of leak and taking  decision fof thelr detection and repair

OPHYHHM BTPAT BOAH ¥ CHCTEMI

CAUSES OF WATER LOSSES IN THE SYSTEM

Homuaxk m  neremi o6x xy ( Gyxraxrep %)
Erorin

Tomuacu crem  wrpoxo {( KBIIA )
Emorain ontrol trod
B1p 't wepes REFCPHETIN €Th pedcpayap

Lo ses ueto unhermetically sesiad tanks

NMepeaun 8 pea p y pax
Qverfiowi tanks

Cxpun mirroxn

Invisible leaks
Kpaz xxu noxu
Theft {wmter
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M Tpunsoecbka, O Hapunaux BTpaTH B po3noausuii Mepesxl

M Tryhovska, O Tsarynnyk Distribution System Leakage

OPOBJIEMA CKPHTHX BHTOKIB

PROBLEM OF INVISIBLE LEAKS

OuHuTH BeAUIHAY KOHKPETHOMO RHTOKY MOXXHa xopucryiowucs opmysan
To tmate s spectiic e kag the following formula should be used

0 =po2gH

=0 R mxmo dnnug nran v Smeasgn n PVSal  the holehas an sbmas mound shapel_|

U0 6 AKX TPIGUHEN {for crack)
@ TLXOIMA [ NEPEIHOTD REPEPIZY OTROPY (sackon arsa 1the hoie}

PoaMIpH CKPHTHX BHTOKIB M/TOIMHY
Ul il heak rates, ot
Haricrpaxem Hepext 8 A D2 xo 200

fransmizsion aaing from 0.2 10 200
IR PHE APMATYDR 201 xa 100
shut off valves trom 0 0 100

4y Gynwmxom) ssonm aa0ta 3
#arvice connacton from03103

H wonowipm syasn ®ix 01 a0

A - “‘g flow metars from01to
~

Jax xpyraoro omwopy RuametpoM 12 WM aps THEKY 4 ATH BeOrTHAL
BiTOKY cTasa #Te 10 M1/206y & 3a 2 poxm (cepexmiit ac icaysannx

KPHTOro BRTOKY) BTpaTH cRALAYTS 180 THe M}

For 12.tnn disen round hole atH 4 atm the leak rate will smount 10 10 m A During 2
youcs (avacag age of the invisiale leak] 1 lossas il amolunt & 180 500 m

AKYCTHYHE BUABJEHHA BUTOKIB

AUDIBLE LEAK DETECTION
Boaa mix TAcxoM (10 BHTIKAC Ype3 OTRip ¥

Tpyfionposo mepease czol  Hepnio TPYSI TA
rarxoxsnHLoMy FpyRTY Lx eneprin enprmimse
KOAHBARHS Y SRYKOBOKY A AAIGH! K3 MOXHA

and KCysaTR 11 ACRANTH 32 IONOM 1O
Meamyeol 260 SACKTPORNC) AIRPATYPR

that e forewd Teak loses snergy ©o
o acea, This
cundwives | the mudible ang which can be _ensed and

amplited by
devices,

flxmo 2 ofox Goxis BIA M LN BHTOKY POITADIYRATH

BATYHKN 70 3% PISANLEN YACY MPOXOLKEHEE
CHIMRX Wi HHX MOXHA TOTHO XOKAX) YBATH
TOAVKCHHS BRTOKY

OBJIAIHAHHA JI BUABJIEHHSA CKPUTHX BUTOKIB
EQUIPMENT USED TO DETECT INVISIBLE LEAKS

Hapts nii €nociG BHABACHHA CKPHTHX BMTOKIZ Jan aoxanzami cxpurax
npoc. y BHTOKIN XOPHCTYIOTRCH

TpyGonporosa KOPEARTOPAMM

RH bl methodtald Syl Isibl | kag  on ecutive Corrsl tors re sed to pinpoint

1i tening to th pipel Vs e k

" H fnpoerm
ofxannal ix M xar W

eodont
BapTicTs  no S 300

Mectunicat geophones ars the
mo  simple device v 5
- Th costi about$ 300
~ sapmcrs S 25000 50000

Thecosti $2600
Cranan m  ofaaznams

“reodon  obaaanass
eackTpOn K 10

napnen  § 1000-5000
Geaphones squipped with elecaonics ¢

mate omplex device, th cosli $1000-
5000
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M Tpunsoscbka, O Hapununk Brpat B po3nouibuiii Mepexi

M Tryhovska,O Tsarynnyk Distribution System Leakage

OBJATHAHHSA JJIs1 BUABJAEHHA BUTOKIB

LEAX DETECTION EQUIPMENT
B Hososn Opianramas & s, USD
wroduer dol Aopemmt Py
Mesawi | vtnan ot
Folex) Geophona x0
Hoe mpe  qmpcmmend  mcrwosmecunso
Heath Ague-Soore 170
ot 400
Fiatar xT0 1400
Maironach HL2000 A0
H.0 140
20 0
ks 8520 00
Coktnk A 1000
Bublronio Full Tocom W20 200

Fub Tacom HG1O 230
Ful Tecom FOT =0
Kopassm pw  conismn
[ w5000 /
1000 25000 4
000 1y

fcs
Fuble
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M Tpunanosenka, C lllexosnosa BogocnoxkuBaHuA HaceNeHHA

M Tryhovska, S Shekhovtsova Residential Population Consumption

®)

BOAOCIIOKHBAHHA HACEJEHHAM

WATER USED BY RESIDENTS
Imxenep EPT Jlbmin M Tprasoecbka
Englnee EPT Lviv M. Tryhovaka

@ BOJOCHOMXUBAHHSA HACEJEHHAM
WATER USED BY RESIDENTS

Il p ux 18 KTHTHOIO HOPMETR HOMO POAOCHOMNEANNS MACCACHRAN
Mt x GVAnm: 3 21A020608 N OAGROCTRMANNEN

2-howr soutes wpply
Kixn soms mureamn Daxriewi mrparn; Barpate 2o wopwl | Daxy /

78| sm7ma WS | {a7ana, "ope
iy Mcohny iy N dhxy Ratio.

R zsa lem
Sty N mbe frusidents

)
2

Jem Lviv 528 m 429 RE-] d 147

[Xupein Knartivi 1888 100 sa30q 430 as300| 299 144
Tunincs! cead 0000 2¢000] 40 | 11000| 10 24

Peayx tatk 23aM P y 528 cnoasisa 1 JIsBoRS HOXHA POINORCIOANTS HA BCIX
CHOMHEA 3 WLANORGGOE M BOACHOCTARRNERM

® ©

C omn  HHN CLAMCRKHM HACexeHia 430 Aivpi 20aM B2 nofy Hepeaasio
Blanm peaa tnm € cnoxusagny 180 xivp  soan Ha  wmimy 3a a06y

52 camawmers s

may ey

The mest resitslic snsxmpiionis 38 poid.

@ BOZOCHOXUBAHHS HACEJEHHAM

WATER USED 8Y RESIDENTS

Brpark -ouu y NHYTP WIHIX CHCTEMAX 6ynu k1 nJlsmona

Lor Ioasas from internal plumbieg I
Toade | Kim cm om X B,,,,",,
water e
2 | sosonoera | wcauni | mopua | wrpa Ty
nanun s 6] w26 In'/a6 n
Troer Bemee | bt | ctetaeg | 2% o} wobinr % ot e e oo oy ot
1 |t 206989 200000 | 420 | s4000 {34 000) 21
Brp TH OAM Y 12 AAN P 3 MX € CTCM BOAOHOCTATA HX
Residential Wats Los ws For GillersmiWet | 3. Pray Systoms

100 % 100 %

W Hoprarwene 9o, wacesemed
Batadnctm woler snasmption iy reridents

® Brpemy -yrrl:‘i“mx Sy mmie

Mualn 4 ropme  Xaguin 34 reseny
[ Kharkdy

28



M Tpunnosebka, C Illexosuosa BogocnoxusaHHA HACEICHHA

M Tryhovska, S Shekhovtsova Residential Population Consumption

BOJAOCNOXKHBAHHA HACEJEHHAM

@ YCEPEAHEHI HOPMH PEAJI3AIN BOAX

AVERAGE NORMS FOR BILLING
PIBHE 245 tuc vosomx IBAHO ®PAHKIBCBK 210 vxe woxasix
RIVIE IVANG-FRANKIVSK 200
21¢
i‘l‘ T
[H i
l* 240 130 '! 28 288
L H fl.
i t
* . ] -t i [ P "
JBEBIB B80S oa0 x
v

i
220

/m0x. W& sofy
[

I

@ BOZIOCIIOKWBANHSA HACEJEHHSM

WATER USED BY RESIDENTS

BHCHOBKH
B BIpaTH ¥ BHYTPUUHIX CKCTEMaX GyaHHKIB

25-35% pea somn

W anwaeH) YCEPEAHEH! HOPMM PEANI3ALL BOAK
NOKAZHHK BTPATH CHOXHBANIE

CONCLUSIONS
» 25-35% of water suppiied to residents | lost In
plumbing system
[} Towered average norm used for billing reveals
unauthonzed connections
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C IlexoBuopa EKOHOMIYHA OLIIHKA BTPAT BOJIH

S Shekhovtsova Economical Assessment of Water Losses

ECONOMIC ASSESSMENT OF WATER LOSSES

i@, EKOHOMIYHA ONIHKA BTPAT BOAH

Iixenep-exonomicr EPT Jibms C Illexornosa
Coat Enginesr EPT-LVIV S Shekhovtsova

o0 ®DIHAHCOBI ACIIEKTH BTPAT BOJIH ¥V
< ; CHCTEMI BOJONOCTAYAHHA » JIbBOBA
& A FIRANCIAL ASPECTS OF LYK WATER LOSSES
361ann1cHEY COOIBAPTOCTI 38 PAXYHOK BTpAT
Increa o of production cost &s & result of lcsses 4
13 000 Tuc rp;"-"mwunn k
Brpath 32 MexaMu MICTA Brparu a nexax Micta
Losses uteide the city Lossas inside th city
4 000 Tic rpn 7__@1;_;;1
4
15}
5% g
° - Samsiir i
iRl HEIAEE
EER B o 15 HHEE R E
XE. o £: & 55H BEea| |¥ss g § 3
R ENHEE R R HE T
=848 g ,,E g-s o ES § " 5 e
iza SRR g E’ > E'S A
- E' é’:&iw Jollk. I, ,m';,}
t@ JIbBIB
) BHCHOBKH
i @ } CONCLUBIONS

8b M bIIEHHS COBIBAPTOCTI

YEPE3 BTPATUA BOAU ¥ 3BLUIBIIEHHS TAPNGY YEPE3
BHPOBHHKA TA CIIOXKHUBAYA BTPATH BOJX ¥ BUPOBHHEKA
INCREASE

OF PRODUGTION COST EXE TO WATER A
UTLITIES AND CLISTOMER WATERTOSSES mysﬁg DUE 10 WATER UTILITIES AND
CUSTOMER WATER LOSSES
y et p
ua 10/ y BOAOFOHAX 1 CIABCLKHY MEPEXRAX
transml sion maln  and rural network 11%

Fiamiasion main and rural network
CAAIBAUIR [0 BYARD
g. an " ony “P"d;{/ PEaNIZANIA UO MYALD OMY npug:z
biled ¢ erotarft

baed at 2aro tartff

¥ poanoausuit mepexi na 14/ y poanommuti mepext ua  15%

distribution
disribution yutemn

BTpaTa CHOMHBAYIA HA 13/ NTPaTA COOXKHBAUIS B3 157
ndacumanted connectio undocumentad connecion
y Buytpimsx cucremax Gyasuxia ¥ BRYTPIUHIX CHCTEMAX GyAHAKIE
Ha 87 ua 8%
Dulking intemal ystam unlding Internal yatem

BCBOTO 48% BChOIO 529

or L a
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C IllexoBuoBa ExoHOMIUHA OLIHKA BTPaT BOAX

S Shekhovtsova Economical Assessment of Water Losses

&= DOIHAHCOBI ACTIEKTH BTPAT BOJH ¥ CHCTEMI
BOJOIIOCTAMAHHA » IBAHO-®PAHKIBCEKA
1554 FINANCIAL ABPECTS OF IFVK WATER LOSSES

Brparu » sexax micra
Lotaas inside the city

= IBAHO ®PAHKIBCHK
(%} BHCHOBKH

CONCLUSIONS
3BLUIBINEHHA COBIBAPTOCTI
WEPES BTPATH BOIH ¥ SBLUIBIIEHHS TAPHOY YEPE3

BHUPOEHHKA TA CIIO3KMBAYA BIPATH BOZH ¥ BHPOBHIKA TA

INCREASE OF PRODUGTION COST DUE TO WATER CIOXMBAYA

INCREASE OF TARIFFS DUE TD WATER UTRITIES AND
UTRITIES ANO CUSTOMER WATER LOSSES TR WATR L Ot
¥ 1 P
¥ =0J0roBAX 1 C1 P
na 54
transmission main and rural network ua %

fransmission main  and fural network

NEPCARTPATH IA BAACH: HOTPelH ug p parit Ha Ranca: noTpel ua

oversxpendrture for own need rearefor o e %
yuﬂ;m:l:.:mf Mepex s 17% y poanoqimsuili mepexiua 84
diswibution ywtem
¥ pyTpinix eucrenax Gymumas ua y muytp
buiiding internal_yatem Buding Internal systom 3%
Beporo 38% BChOTO  39%

TOTAL

&2 ©IHAHCOBI ACHIEKTH BTPAT BOlIPl ¥ CUCTEMI
; BOAONOCTAYAHHA » PIBHE
‘ FINANCIAL ABPECTS OF nvanzn Lossss

861mueuns cofiraprocTi 3a PAXYHOX FTPAF:
Inerea  of production costa -nwndbcu:ﬁ e

3000 THC TPH (1000 UAH) hae-1

Brpatu 3a mesamu Micta
Lastes utside the city

Brparu & nexax »icra
Loteasi sideh city

e Y )
900 Tuc tpu Tk - 1500 1ae Toi R

ué ‘g é:;l ™

E x R n;“ ='5:.ﬂ :é_
$Eoy 52 =3 E g ¥
il i iy ,5% =ab
i i1 g
£ - £
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C IllexoBuoBsa ExoHoMIuHa OLIHKA BTPAT BOAU

S Shekhovtsova Economical Assessment of Water Losses

o= PIBHE
l%? BHCHOBKH
CONCLUSIONS
3BUILIIEHHA COBIBAPTOCTI 3EUILINEHHA TAPH®Y YEPE3
YEPE3 BTPATH BOJH ¥ BTPATH BOIH ¥ BHPOEHHKA TA
BHPOBHHKA TA CITOXKHBAYA CHOMXHBAYA
INCREALE OF PRODUCTION COST DUE TQ WATER INCREASE OF TARSEFS DUE TO WATER
UTLLITIES ANDCUSTOMER WATER LOSSES. UTILITIES AND CUSTOMER WATER LOSSES
y BoACrONAX A 9% ¥ BOROTOHAX Ha 1%
ransmission maing ransmission maine

HEPEBHTPATH LA BAACHI HOTPED!

aa
3%
verexpendiiurefor wn need
y posnomanuiil mepexi na  15%
distribution systems
BIPATA COOXURAUIS Ha 4%
ocumented conpaction

¥ BUYTPIBIHIX CHCTEMAX 6y1unnu7l

a

:'um intemal sys tom
BCBOro 3%%
ToTAL

Ha Baacy porpedu na
4%

P ¥

averexpenditure for own  seds

y posnomasntif mepexina  20%
diatibution systems

BTPATA COOMHBAUS B2 5%
utwdocumanted connection
Y BEYTD
[P 10%
uiiding Internat

syswom
BCBOTO 50%
TOTAL
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T I'inn, M Tpuasosckka 3MeHIIEHHA aBaptifHOCTI MEPEX1

T Gipp, M Tryhovska Reducing the Rate of Breakdowns in the Water System

“M:ng
i

3AXOJU LISl SMEHIIEHHS ABAPIHHOCTI

ACTIVITIES AIMED AT REDUCING BREAKDOWNS

Iuxenep EPT Jsnin T Finn
Englness EPT-Lviv TGlpp

HIJIAXYU SMEHIIEHHSA BTPAT BOIU
7 S REDUCING WATER LOSSES
NMPOBJAEMA BUPILIEHHA
PROBLEW SOLUTION
Homi Peatiuramin 3onysanin Cytacua O6aik
Maveplaau Tpy6 CAKTEXHIKA
v Rehabiitation Preseure ::::: ::“"W
AsapiitaicTs
i + + +
Burokn
Pipelina Luakage + + +
Brpath B 6ymuRkax
Lo:?u n Buld{g:{ + +
Bonocnoxusansa
‘Water Consumpticn: + + + +

NPIOPUTETHICTH BIAHOBJIOBAJIbHIX
POBIT HA TPYBONPOBOZAX

e T PIPELINES REHABILITATION PRIORITY

&" BuanaveHHS JIAAHOK BIAHOBXEHHS a6o
3aMiam TpY6

Identify sections fo rehabilation of pipe replacement
< Tiapanmiuna 130XAWA 30H

Hydraulic zone  paration
8  Xnan Bopoeamxenns

implemaentation plan
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T Gipp, M Tryhovska Reducing the Rate of Breakdowns 1n the Water System

METOAH BITHOBJEHHA TPYB

e XY REHABILITATION OF DISTRIBUTION SYSTEM

é Oucmxa
Cleaning

2> Buyrpimme noxpurrs
Lining

3amina Tpy6

Replacerment

* OYUCTKA TPYB
PIPE CLEANING

& Mexamuna omcrxa

Mechanical cleaning

ckpeGKH, DUTKH, PESHHOBI JMCKH

Scrapers swabs, subber diska

¢ Iiapasiiysa owHcTRA
Flushing

BHYTPIIIIHE NIOKPHTTA TPYB

INTERIOR PIPE UNING

1
i

IlemenTyBannsa

Cainent morta

EnoxcuaH: cMoim
Epoxy ra in

¥ O

IIporaryBanusa
ILAACTHKOBHX TPYG

Siighl ing

34



T I'inn, M TpuisosebKa 3MEHIIEHHS aBaPITHOCTI MEPEXK1

T Gipp, M Tryhovska Reducing the Rate of Breakdowns i the Water System

3AMIHA TPYB
= REPLACEMENT

O  Bukopucranns Tpy6 13 BHCOKOSKICHHX

MaTeplaB
Using pipes of high quality materials

O  Vwmosu npoxaananns nosux Tpy6
Conditions of laying new pipes

v BIAKPHT2 HPOKJIaKa
Open laying

v GeaTpanmeiinuii MeTo ) NPOKIAXKH
Trenchies laying

EABUIITAHIS PO3NOALILYO! MEPEXKI JIBK

REHABILITATION OF LVIC's DISTRIBUTION SYSTEM
1 I

|
|
=
(=9
]
g
5]
8
3

Optimat bumber of network renewal must be  bout

S distritsdSn system general length annujlly

EASIAITAIIS PO3NOALIBYOI MEPEXKI JIBK

REHABILITATION OF LVK's DISTRIBUTION SYSTEM

Ao 1945p 194575 pp 197595 pp

H1 1948

Jomxuua Mepex: k1 150 310 440
Network length
Marepian py6 YHanyu 100% 50% 704
Pipe matarisd Castlron

Crax 504 30¥

Stest
Tepmin UYanyst = 60  Craae = 20 pox {yrs)
eKenxy Tauw Castiron Steel
Service LH
BiAHOBACHHX Mepex KM 150 230 220
Network rehabiittation ke

]'l;n niHoRNeRm 5% po;nom;mgi Mepex ;oﬁon Gyne -rpm'r; ~13 poxim
Rehabidttation of § perosnt of

total network will take 13 years
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T IN'inn, M TpuaboBebka 3MEHIIEHHSA aBap1iiHOCTI MEPEXKI

T Gipp, M Tryhovska Reducing the Rate of Breakdowns 1n the Water System

EABLIITAIIS PO3NOALIBYOL MEPE)KI I®Br

REHABILITATION OF {FVK & DISTRIBUTION 8Y8'

e Y
e

- a0 1978 p  1978-85 pp 1985 95 pp
1973

Hoexuia Mepext xM 210 210 70
Netw rk length
Marepiax 1py6 Yasyu T2% 56% 18%
Pipe materinl Castlron
Craan 4% 424 24
Stoel
36 ay 4% 2% 534
-, e
Tepmin excnayarauyt  Yamyw =60 Craas =20 3amaocSeron = 50 poxia jyn)
Servica Lif Cast iron Steel e
Bianonaenur mepext xu 110 70 0

Netw 1k rehabilitation km:

Tipa 1 4% p ol poGora Gyne TpuraTa ~ 9 pom

Mm«4mummmmny—u _ ~ 3

PEABLIJITAUIA PO3NOALIBYOI MEPEXI PBK
REHABILSTATION OF RVICs IXSTRIBUTION S8YSTEM
iy Y
=8
no 1965 p 1966-81 pp 1982 86 pp
el 1965
Jlomxura Mepex: kx 76 55 124
Netw rk lengit
Marepiaa py6 Yanyn 86% 73% 924
Pipa materind Cast iron
Cran 14% 2% 84
Stesl
Teprn Yapyn = 60 Craam = 20 poxis fym)
EKCRAYRATAULT C stiron Stedd
Service Lif
B1aHOBAEKHR Hepex1 KM 67 33 40
Network rehablitation km:
Tpu m1 5% p Aol i pofora Gyue rpm‘m 11 polul
MMMGM“MIMMIMH -
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T I'inn, M TpuiasoBcebKa 3MEHIIEHHS aBapIHOCTI MEPex1

T Gipp, M Tryhovska Reducing the Rate of Breakdowns m the Water System

®)

HLIAXHA SMEHIIEHHSA BTPAT BOAH

WAYS OF REDUCING WATER LOSSES

Tuxenep EPT M Tpuaboscrka
Englneer EFT M Trytlovska

IJIAXY SMEHUIEHHSA BTPAT BOXN
30HYBAHHSA MEPEXKI

WAYS OF REDUCING WATER LOSSES PRESSURE ZONES

BHCHOBKN

v weumaung Tu_wvt w1 v
Basexmictn wre | ATecKy  wevemi TR A T . - -
p ocmitoe g 3MeHImye BHTOKH A0 23 A
Cependenz of leakage on pre sure in the tystem at
onatanty, v BOHYBAHHA Mepexi o
s l/o THCKY MOXe IMEHIIUTH
2 > BHTOKH Ha 20 4
> /
- LY ’/-
£} 2
E_a /{ CONCLUSIONS
2 d A\ reducing pressure by 1 atm
reduces lenkage by 23%
v n twork p ®zoning
» “ " may reducs le kage by
THER  MeTe 20%
p suem
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A Konnmig, O HapuHHUK 3MeHIIeHHS] BHYTPILIHBO0YANHKOBIX BUTOKIB

A Kopytin, O Tsarynnyk Reducing Leakage i Residential Plumbing

Inxesep A Konmumin
Engineer A K pytt

Tpy6u crafieBs OUMAKOBAHL
Steet G | nized Plpes ILmocu

Marepitan PVC CPVC PP

M terals PE PEX KITEC
1L ocn

B "a ™

Kpoad crh om

M axwip ot ox
E oaon ot

Miyw
3

=A €TM ocT H

Oxp  pyG momyn Cym i act
Mowa ©r we pa wr oro e ma
" Kp cTe

Disadvantages
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A Konumin, O LHapunnunk 3MeHieHHS BHY TPIIHB00Y JHHKOBHX BUTOKIB

A Kopytin, O Tsarynnyk Reducing Leakage in Residential Plumbing

Mareptan min 994 Cu
0015-0 0404 P

Matatisl wun, 39% Copper
00150040% P

Naocn
®Kpo A cxil lers
a

o ke
Maxi srpave p wan  amerpax
®H aaus  poueca cTap uu

Ad ntag

ck  stall %o

re stance foca  son

arws qui

amak malid mate pips
#do notdets ralewith g

HecnpusTausl  xcmAvaTamifm ymosu Unfavorsole Dperational Cond tion
&l xoer a1sn/ FlowV locty ver 5nvsec
uH e ip © Petance (Hycr gu Suihie
®Hay wiea £ azence Acd

BBea xa 4 wrpay  xA p High Contart f Chionde

Expen Iv  some skill heeded In| stall ton
Comm ly edi Am ricafo id dal ndl d tiicon tu tion

Pery 1KTopH THEKY 3 yoku Ty
Gamepdbanu
pp“;“m "’np’:" ® [lamerp  20-800 »
20-40% R Kp wamy craa
Pr Reg lators ,’;Ew w e e
Atow to Reduce Water Losse by & sonx
20t 40% 8 teryV |

Cast onof stesi casing
Cast on spherd disk,
rickel bass

DinnTp Kym os B mux

eWp y @ er 0S ¥ e

$8 fee

ep 20-200 xp Bl yr ot aopel pe um
Filt rs B

Capacty 05t 58Usec .

Dwnension | fit cel 2010 200
mcrometers

- 3m urvean 3 ominero Cyx muit Mummuit
/ Py xom Yy p BA A 6 x noc wA

-
M aTHM 30BaER
|~ creM
Moder F hT k

] mpoved erfect Sy tem

3m wrymas Yprr ix aumurom
fp cTe 1 ®1 naax
B peor yeme adleax
Asv a pect pa .
P wp s
-:rpml T pex 03 6
en poryp A6es y pew =
M er F tPedaiCo troing
High qua) ¢ Usad in offices holsls and  stauranis.
Adm  mpermtur Hydraule prrcipie of  cio
conts g 03t 6mpr  weind tindio
yst m
T Ouces wate losses
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A Konumiz, O Lapunnnk 3MeHmed s BHYTPIIH00Y THHKOBHX BUTOKIB

A Kopytim, O Tsarynnyk Reducing Leakage in Residential Plumbing

MuxHapoas HOpMK
1 tern ticaal Standard

ANS! AMepixaucsiat Iucriryr HopMyBanHa

American In ttute [ Standand

EN Esponeiicoxigt Komirer Hopmysaunsa
£ opean 1 Standard

Himeunkuit Inerirvr Hopmysauna
G rmanl  btute fStandard

Q
p

Hepxapniit Crangapr (Ykpaina)

State Standard ¢ Ukreine

g

Cranaapr Amepukancskol Acowtant Boxonposiaxuxis
Amarican W Works A ociation Standard

PEKOMEHAOBAHI 3AX0H A5 CKOPOYEHHSA
BTPAT BOJH JJIA FOTEJIO ¥ KAJIPOPHIL

RECOMMENDED ACTIONS TO REDUCE WATER LOSSES AT A CALIFORNIA HOTEL

CRopotCiou BHTPA 30X _ecuction of Woest kaw | 1 i| Croox
Hlaes suxox) aaTpare 3
N % sl syovors saso- The pox
s A w7 oty | pomwmsmnwswuiai| Sgp [P | paeen
™ claneal s rge % to T Syea oo
1 WatSr LaaGe. L
H_ p omeann
1 | Bernnosurd xparme  sey i
e e pa opus 38 45/ 1500 3a00 2
2 |3 wemnomil o & 108 50 4500 42750 (1]
oplace fush tod  tankawe  Ket Oned.
2 [Berasome  yoor mmmd 34 5 1400 1500 11
Gn ax# woer
nata o e coramers s
riacoment davions tra tosels
flpa. Launary
3 | Dernuomacrn cucreson 25.2 60 11450 20000 7
Garopirory wARDUUCTRIN 304X
i wene acmecon ystan
3 | Borunosx un cueresn 97 25 3940 12000 3
atopuore LoxopucTa HE
ROAX AN OAGCKAHAN 6 w3em
meat vaawa  Teoe yewe

40



C Hlexosuoa HanaromneHHs oKy BOSOCIOKHBAHA

S Shekhovtsova Establishing Metering of Water

BOOCIIOXHBAHHA

IMPROVEMENT OF WATER CONSUMPTION ACCQUNTING

%} HAJIATO/IKEHHS OBJIKY

Inxenep exonomict EPT JIsein C Mlexosmosa
C st Englneer EPT Lviv 8 Sh khovis

NG
IO CIPUSIE
HAZIMIPHOMY

BOAOCHOXHBAHHIO HACJIAKHU
¥ JKUTJIOBOMY IMPLICATIONS
CEKTOPI X Brpard Boau B Gyaumgax
WHAT PROMOYES EXCESSIVE MOXyTh gocsrati S0%
WATER CONSUMPTION water losses In buildings may reach 50 %

IN HOUSING SECTOR.
X nacesemns inmax pafioms micra

BIAYYBA€ FOCTPY NECTavy BOAR
# BIACYTIICTb CHCTEMH O6aMKY population of other districts feels

AKTHUIIO CHIOXATO1 BOAN
1ack of consumption based biling  >°Ve'® ""“6" dificlency
X ua BHpOGIMITEO BOAH DO
> Iltl’t{va‘l;ﬁ:,:apndm BATIKAE BOAOKANAJ BHTPAYae
opieurosuo 8 13% xomrrin

Vodokanal expends about 8 13 4 of funds
for water production that leaks

X BUTOKH OMIATYIOTH CROMKHAATI
[1e3aaexno nx 1xX d:awm-moro
BOAGCNIOXKHBAINIA
customers pay the s me whethar water
fixture are leaking or not

CAHTEXHIYHOI'O OBJIA/THAHHA

CONSEQUENCES OF POOR CONDITION OF CUSTOMER PLUMBING FIXTURES

==
G.%; HACJIAKH HE3AJOBLJIDHOTO CTAHY

E?E:‘ @ CrpyMiis BOAH TOBMHHOIG Y CIPHHK
NPH3BOAHTH RO BTPAT npu6ausno 500
) Arrpe Boax 3a AoGy

Amat hinl k tre m (I kKigwt re ltsl ptos00
¥al kag

@ Yepes nomkoa.xeHHi amuysas y sanmit
BuTIKae npuGanano 1 200 mTpis BoAM 33
A0Gy
Abthroom { Hym re itsln pt 1200Udt keg

@ Honmomxemnit avmunmuit 6avox
HPH3BOANTE A0 BTPAT npubausno 12 600
JITPIB HOAM 3a A6y
AF Byt det® hta kee 1t 1 pto12000VdT kag
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C Ilexosuosa HanaromxkenHs o6mky BOLOCTIOKHBAHA

S Shekhovtsova Establishing Metering of Water

m} 3AXOJM HIOA0 3MEHIIEHHS BTPAT BOAU
4 ¥ CIIOJKMBAYA

ACTIONS AIMED TO REDUCE CUSTOMER LOSSES

© 3MenmeHHs BTPAT 13 CAHITAPHO TEXHIYHHX NPHIAIIB

Red | kag frompl mbl g fixtures

© Brposa/keNHA BUCTAaBACHHA PaxyHKy (1 0608 A3KOBHH

a6ip xomrre) Ha ocEoBt GaKTHYHOIO BOZOCHOKUBAHHS
U co umptionta edbiling m t oliect bilt

© BcranoBneHHS PEASBHMX HOPM BOAOCHOKHUBANHA

Upd tl gofthww t consumption norms

_—
;E} BUKOPHUCTAHHS CYYACHO! CAHTEXHIKH

USE OF MODERN PLUMBING FIXTURES

3arparn Ha BruposamxenHs Big 123 000 go 150 000 rpH wan
implementation cost

v/ Beranoprenms Ta peMONT CauTeXmmos apmarypr 10 000 mT pc)
1 st lation 10000 pleces of plumbling fixtur

Peaymﬂar B1J BIIPOBAJGKEHHA
The implementation will save

v Exonuoms oan a1 000 no 1 500 M*/ 006 (mm v
Wat «d
v Bvenmenns coBiBaprocT B1a 70 000 no 95 000 rpu (uam
Prod cil  stred edby
Iepioa oxynnocT: JA0 5 POKIB (ye |
P yba k period

©=  BCTAHOBJIEHHS NIOBYANHKOBHX
g(%} BOJOJITYM/IBHAKIB
C

INSTALLATION OF FLOW METERS AT BUILDING CONNECTIONS

B BCTAHOBJICHHS 1M! Io JHHABHY 700,
A rag pd f treig mdwt met | tlation
A_Ba| Th BCTaH H ITHHZHAHO 1 bBHH) 400
A rag tmtedp 1t focalmad wt mel t fal f
Tpo6aemu
P obl m

1 Ccp aut ft TCpM U CKCIAYATAY  BITSHIUSIHX MIWIMmME B 18 Me 1
A g ™ U flocatmet 13| 18 month

2 [oaatrkoms ekcruyyatauuiiie aurpar

Add co t toblill g

Heolx AmcTs 9acToro peroury

Feq tr pairs eeded

4 Craagmicrs y BH3HAYCIU BOZOCKORHBAINIE KOXKHOY ¢ M 1 B Mexax Gyamixy
Dividl gth co tbetwes ma yus rs] difficult {leg iy}

5 TlpuMycos: 3aX0aH MO0 omAaTH ftocayr IteedicxTHaIn
Pen ftl to f e pyment limited

6  JIRanisix 1e rapaitye oAty paxyikis
Doe tme people will payblily

w
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C IllexoBuoBa HanaromienHs o611Ky BONOCHOXNBAHA

S Shekhovtsova Establishing Metering of Water

JIYHJIBHHUKIB
FACTORS ENCOURAGING INSTALLATION
OF FLOW METERS AT BUILDING CONNECTIONS

&E} CTUMYJIH MO0 BCTAHOBJIEHHA

v Bucoxa Hopma BOAOCNOXHBaHMS
High water cansumption norm
v Bucoxuit tapud
High tanff

€=  BCTAHOBJIEHHS PEAJBHUX HOPM
4%} BO/OCIOKHBAHHSA

UPDATING OF THE WATER CONSUMPTION NORMS

3BIT 3POCTAHHA NOTEHNIHHOTO
REPORTED JIOXOMY 8A PAXYHOK
3BLIBUIEHHA HOPMH
CEPCI(ILI IIOPHI INCREASE OF POTENTIAL Rmu. DUE TO INCREASED

{mapn 0 moanny/zeby)

Av rag  mou tolw tercon umed {lcd}

o
£:

l’”,,, 203 w{ B9 o
Isa @p x5 bk 300 § a8 13
| naFf sk ER]
P e 230 g
Rivne Pl

E

!

X2 TIOPIBHAHHA 3AXO/IB IO 3SMEHINEHHIO BTPAT BOAU
COMPARISON OF ACTIONS REDUCING CUSTOMER WATER LOSSES

Q Toasruene
Ad ntag

0 3MeHenHs BYPAT 13 >
CAHITAPHO TEXHIYHUX = ol smaprocn
TIDHA 1B educed production co
pHAAL @ Herarusne
Red ¥ kg from plumbing fixtu D #d ntage
porx & Tep p e
net o N
© Bucrasiennsa paxyHKIR Q Moawmmne
Ha OCHOB1 paxTHHHOrO v
BOXOCHOKHBAHHSA neouragy w e ey kon
@ Ile ann ne
Con mption ba ed billi g Oisadvantag
Ha TP “a T
on dat jemplemema on
wa A rep Xy uocrt
© BcranoBaennsa long p yos  petiod
Q Ilo urusue
pealbHHEX HOPM Advanlages,
BOJOCTIOKHBAHESR 4 not rasdimpieme ution” s
6 avmenns Ay
Upd i gofth w t consumption iner of venue
norms @ Heramsie
Dissdv  tage

p Ga TRep X n g
problem fei ted sl of norm

43




C IHexoBuosa ExOHOMIYHA OLIHKA BTPAT BOIH

S Shekhovtsova Economical Assessment of Water Losses

BOJOKAHAJIIB 3 NOCEPEAHUKAMH TA
ABOHEHTAMH 3B fA30K 31 CIIOXHBAYAMH

LEGAL ASPECTS OF VODOKANALS RELATIONS WITH MEINATORS
AND CUSTOMERS CUSTOMER RELATIONS

% IOPUAUYHI ACHEKTH CTOCYHKIB

7/

Imxenep exonomicr EPT Jlsrin € Mexosnora
C tE gl eer EPTL iv 8 Shekhovtso »
OCHOBHI IOPHAUYHI IPOBJEMU ¥V
CTOCYHKAX 3 IOCEPEIHHKOM

JKUTIOBOTO CEKTOPY

MAIN LEGAL PROBLEMS IN RELATIONS WITH HOUSING SECTOR MECHATOR

* BLACYTINCTD BLANOBIRATLHOCTI 32 HEpANIOHAALHE
BAKOPHCTATNA BOAH
1 kol pa ibility! on-effl ient wat rusage

¥ BIACYTINCTD BIINOBIAAJIBHOCT! 33 HECBOETACHY ONIATY NOCXYT
lack 1 spon ibility for untimeiy servic s payment

ﬁ MOJKJIUBI HIIAXY BUPINIEHHA [TPOBJEMH

FEASIBLE WAYS OF SOLVING PROBLEMS

X BHCTRBNEIMA PAXYHKY 33 (aKTHIHO CHOXKHETY BOAY
con  mption ba ed bilti ¢
& " +
X e Audep X nporp pud
etdiff ra t 1prog  ingt dff

X nocepemk llece NOBHY BIANORIIAABIICTD 34 GHIATY NOCAYT
MEIKANLAMH
medl t be rsfullre po ibllity!  rvicepaymen ch rqedby en ts

X Ticuuit 3B #30K 31 CHOKHBAYAMH
1 tome t 1 tact

14



C exoBuosa ExoHoMIuHa OLIHKA BTPAT BOIH

S Shekhovtsova Economical Assessment of Water Losses

OCHOBHI 10PHAUYHI CYNIEPEYHOCTI MK
BOJOKAHAJIOM TA NOCEPEIHHKOM

MAIN LEGAL CONTRADICTIONS BETWEEN VODOKANAL AND MEDIATOR

# KOMNENCAIIA 3aTpar Ha TexHIIme oécnyronynamu
BHYTPILIAROOY, X A0 Kana. 4
Mepex Ta cannapno—'rexnmm npHARIB

refund costs for maintenance and Internal buliding water and sewerage
ystm dplumbi gfixt ¢ a

4 BCTAIOBNEHILA ofmxy
| tatlw t rconsumption meteringd ic

WAYS ELIMINATING CONTRADICTIONS

% NIAXY YCYHEHHS CYIIEPEYHOCTEN

X Bracnmk aaicioe pemnn- Ta eKCIyaranio
BHYTPILIBOGY. ANO Kanamaamitnax
Mepex 1a caul'raplm-'rexm‘nmx RPEAAAIB 32 BAACHI KOMTH
theow erlst payc tsf r peration drepalrofi temalbuildl g
watera dsew 3g sysi m  dpl mbi g fixtu es

X Bo, moe 61 ofmxy aa
BJIACH! xomm 3 DoAATBIIMM BIAKOAYBANNAM 3aTpaT 4Yeped
rapapu
voed knl hll! | tall lon fd vlea 1 mete wat consumption

to ba turth rref ded through ettl g ta

OCHOBHI IIIAXOAH ¥
MIPOCYBAHHI IIOCJIYT

BIA BUPOBHHKA 10
CITOXKHBAYA
PROMGTION OF SEmICES FROM NIJIAXH JOCATHEHHA
PRODUCER TO CONSUMER WAYS OF REALZATION

~¢ CTBOPEIHA MAaTEPIANBHO) X mdoprynamsa

BIAUYTHOCTI NOCTVE SK1 Inf rm tion
JAErKD YCBIAOMAIOIOTHEH
cnoxasayem X nepexonams
mk theutme w pe  lon
oo pod et

X maragysauns

< NOAOJAINIA ONOPY MIX m d

CroxaBayeM NOCayT Ta
1X BHpOGIHKOM x ‘;I?A?’%':“g::“’,’n‘?m"“ﬂro MKy
pot "My ™0™ nukpolu imyg iprod

X 4JMBe Bl ao

cnoxmuaata
tome ™I peopl |t refation
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C IHexoBuosa ExOHOMIYHA OLUHKA BTPaT BOAM

S Shekhovtsova Economical Assessment of Water Losses

% OCHOBHI 8ACOBH  crIO)MBAY NOBHHEH
MAIN IMPACT WAYS YITKO YABJIATH

CUSTOMER MUST CLEARLY UNDERSTANG

% ihopMymanus
adv riising X 3a AKmil piseld cepricy NoCAyr
CKUMBKE | KOXH BOUKM NOBHIUMI
* 38 #30K 31 CHOKABATAMH  pyparers
stomer el ti
what s rvice le ol they must pay for
< ey mopanns 36yry
I forem X sxu B 1ux npasa 1a o6oB s3axR
their rights  d oblig tions

X B KOMV CTAI 1 AK1 NPOGAEMH vV
BOAONPOBIANO Kauam3aamiituoMy
TOCNOAAPCTRL
wirandw tewt utiltysp blems

X mo 1x omxye B MaGyTIBOMY
wh t xpectathemi th futu e

X SIK1 MACHUIKE MOX BHKJIHKATH
nesHpuenns npoGiem
what Nects mayca ol ed p oblem

gg IHOOPMYBAHHS YEPE3
3ACOBU MACOBOI
THOOPMATIIT

MASS MEDIA ADVERTISING
[}

X ®ypuaabua

X raaerna
aw p pe ad il ing .L\\

magar] d nitg

Q i)« e

X na pamo
radlo dverti | g
B nowroto

directmailad i | g

X 3osmimms
p blicity
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B ITarocopa CropodeHHs BTPAT ¥ CIOKHBAYIB - WIAAX 00 eKOHOMIYHO! edhekTHBHOCTI poboTi BK

V Payusova Economic Improvement by Consumer Loss Reduction

AHAJII3 ®ITHAHCOBOTI'O

CTAHY BOJOKAHAJIIB

ANALYSIS OF VODOKANALS FINANCIAL CONDITION

Inxxenep EPT JInBis B Ilaiocosa
Engmeer EPT-Lviv V Payusova

JOXOOH BIJ 3BYTY HOCJYT (JIbeiB)
SALES REVENUE

4000

3500
3000

\
1 )
{

2500
2000
1500

M
L F /341
!

ANAVANR AN

ANAVANAVANANAVAN

™

1000
500

AAVAVAVAVANAVAN

— 1
Bucrasacno Ounaseno B rpomax
Billed Paid PaidinCa b

Paaom Hpomucaonicts Haceaenns Boaxer
a T plnduln' a Populaba | 8 oget

BIAMKOAYBAHHS BUTPAT HA BUPOBHHIITBO
(JIbEIB)

QF Pi €OosTa (Livy

DaxTrYm Biamxoaosam B rpom x
cuered Paid

Expenditure in¢ Paid in Cash

Cob s2pr c18 En /eneprin AM praaamin
O Prod mmmu a £ m/y P = Dcm!:'uuo

Pemonr 3apnaata Honatkn
- Repasr ] Salary u T
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B IlajocoBa CropoueHHA BTPAT ¥ CIIOMKHMBAYIB - LIIIX IO €KOHOMIYHO! edekTuBHOCTI poboTu BK

V Payusova Economic Improvement by Consumer Loss Reduction

DOX04U BIA 3BYTY HNOCJHYT (Piere)
SALES REVENUE (Rivne)

1400

1200

100D

800

600

400
200

DBucrarrcuo Onaaveno B rpommax
Bilied Pad in Gash

Pason st b1 Haceaenns Bi
0 Py M Tegenwen [ Buooe g Spoe

THC TPI { 1000 UAM)
H
H

BITUIKOAYBAHHSA BUTPAT HA BAPOGHHUTBO (Pisne)
REIMBURSEMENT OF PRODUCTION COSTS (RIVNE)

2000

1500

Cobinapricts Enen pna Amoprazann
mewugsmyp -Dtpt:::cﬂ

Pemonr Baprnaara TMoaatxa
L] R pai 0 salsV L T s

P (1000 UAH)

T

JAOXO0AH BIJ 3BYTY HOCAYT (Isaro DpankiBCLK)

SALES REVENUE IVANO-FRANKIVSK]

ANV

g
i
5
T

g
I
-
g
g
g

Ly

B crama Ou wene B paw
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B Ialocosa CropoueHHs BTPaT ¥ CMOXHBAYIB - LUIAX 10 eKOHOMIYHO! edexTHBHOCTI poSote BK

V Payusova Economic Improvement by Consumer Loss Reduction

BIAUWIKOAYBAHHSA BUTPAT (Isano MpaHKIBCHK)

REIMBURSEMENT OF EXPENDITURES (TVANO-FRANKIVSK)

THE TP 1 { 1000 UAN)

@ xTavH Onxavem B rpomax
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V Payusova Using Accelerated Depreciation to Renovate Fixed Assets
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ECONOMICS OF CUSTOMER WATER LOSSES
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V Payusova Using Accelerated Depreciation to Renovate Fixed Assets
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SOME EFFECTS FROM WATER METERS INSTALLATION
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A Andreev Current Ukraintan Norms
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A Amnppees Jl1rou1 HopMH YKpalH{

A Andreev Current Ukrainian Norms
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A Aupapees JIiro41 HOpMH YKpalHH

A Andreev Current Ukramian Norms

TECHNOLOQGICAL CHART OF CEMENT MORTAR LINING
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M Sharkov Cement Lining Technological Process
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M Illapxos TexHoJOrYHMIL MpolieC HEMEHTYBAHHA TPYD
M Sharkov Cement Lining Technological Process

BHUBIP QUIAHKH AJ4 HEMEHTYBAHHA

CHOOQSING SECTION FOR CEMENT LINING

TIPHHIHAIN BUBOPY

BIK TPYG

MaTepian Tpy6

drawnmm cran

aBaPIAHICTD

THI B €{HAHb 1 apMaTypa
CHOICE PRINCIPLE

HaBKOJIMIIHL YMOBH

g tolpe
® m teri | 1pipe
« physical condlbion
bre kdown te

® typesofjol ts  dfitt g
mbient condition

BHUBIP ALIAHKHN LI HEMEHTYBAHHA

CHOOSING SECTION FOR CEMENT LINING

TEXHOJIOTIYHUTIL NPONEC IEMEHTYBAHHSA TPYE

CEMENT LINING TECHNOLOGICAL PROCESS

56



M Illapkoe TexHojoriyuuil nmpoiec HEMeHTYBaHHS TPYO
M Sharkov Cement Lining Technological Process
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M Sharkov Cement Lining Technological Process
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M Sharkov Cement Liung Technological Process
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C IlexoBuosa ExoHoMika HeMeHTYBaHHA TpyO

S Shekhovtsova Economics of Cement Lining
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RUSSIAN FEDERATION

KAZAKSTAN

New Independent States (NIS)
% EPT Regional Offices

The Environmental Pohcy and Technology (EPT) Project Environmental degradation and natural resource mis-
management threaten public health biodiversity and economic vitality 1n the New Independent States (NIS) To assist the
NIS 1n alleviating these problems the U S Agency for International Development (USAID) began the EPT Project in 1993
EPT provides technical assistance and policy advice 1n the environmental sector and promotes environmentally sound economic
development through public and private U S and NIS partnerships The EPT Project 1s managed by USAID with support
from the U S Environmental Protection Agency (USEPA) For assistance in project design management and implementation
USAID has agreements with CH2M HILL International Harvard Institute tor International Development and ISAR As the
primary EPT contractor CH2M HILL International has the lead role in delivering technical assistance logistical support and
policy support for selected projects EPT Regional Otfices are located in Washington D C Moscow Russia Kyiv Ukraine
and Almaty Kazakstan

CH2M HILL International Consortium of Subcontractors Center for International Environmental Law Clark
Atlanta University/Historically Black Colleges Universities and Minornity Institutions Technology Consortium  Consor-
trum for International Development Ecojuris Environmental Compliance Inc  Harvard Institute for International Develop-
ment Hughes Technical Services Company International Programs Consortium International Resources Group Interfax
K&M Engineering 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
PO Box 24548 Denver Colorado 80224 US A
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