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PREFACE

Under the 1992 Freedom Support Act the Umted States Congress mltJated a program to provIde vanous forms of assIstance to
new mdependent states (NIS) of the former SovIet UnIon Cooperative Agreements were sIgned between representatives of the
U S government and each country In whIch assIstance was to be undertaken The U S Agency for International Development
(USAID) was gIven the responsIbIlIty to coordInate all U S government assIstance to the NIS 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 of an envIronmental assIstance program to repubhcs of the former
SovIet UnIon Under thIS contract termed the Environmental PolIcy & Technology (EPT) Project, CH2M HILL IS to assIst
USAID's mIssIons In Moscow Kylv, and Almaty undertake a program to promote environmental Improvements In the NIS
The USAID mIssIon m Kylv supports environmental, and other, assIstance programs to Ukrame, 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 contracmal1Y reqwred dehverable 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 of the CH2M HILL team They do not necessanly represent offiCIal pOSItIons of the governments
of the aSSIsted countnes nor of the Umted States of Amenca

The CH2M HILL team Includes the foIlOWIng orgamzatlons

• Center for International EnVIronmental Law
• Clark Atlanta UmversltylHBCUMI EnVironmental ConsortIum
• ConsortIum for International Development
• EcoJuns
• EnVIronmental ComplIance Inc
• Harvard Institute for international Development
• Hughes TechnIcal ServIces Company
• InternatIOnal Programs ConsortIum
• International Resources Group Ltd
• Interfax Newsagency
• K&M EngIneenng
• Ogden EnVIronmental and Energy Services Company
• Pnce Waterhouse
• World WJldhfe Fund (US)

For addItIOnal mformatlon regardIng the EPT ProJect, contact the fol1owmg

UnIted States of Amenca

EnVIronmental Pohcy & Technology Project
Head Office
1819 H Street N W SUIte 700
WashIngton DC 20006 USA
Telephone (202) 835-1450
FacslmJle (202) 835 1463
Contact Dr James Westfield

UkraIne

EnVIronmental Pohcy & Technology Project
UkraIne Belarus & Moldova RegIonal Office
20 Esplanadna Street 10th Floor
252023 KYlv Ukrame
Telephone +380 (44) 220 1367 220 1469
FaCSImIle +380 (44) 220 0242
Contact Mr TIes van Kempen

westnlslrepOr1Sllvlvldemopro211oc

EnVIronmental Pohcy & Technology Project
LVIV Vodokanal Project Office
64 Zelena Street 3rd Floor
290017 LVlv Ukrame
Telephone +380 (322) 76-7389
FaCSimile +380 (322) 27-1152
Contact Mr Alexander SIPIVY
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NOTE ON TRANSLITERATION

Ukra1Illan personal, lDStltutIOnal, and place names used m this report have been translIterated
mto EnglIsh from the Ukra1Illan (not Russian) language, accordmg to the modified U S Library
of Congress standard for UkramIan-to-EnglIsh translIteratlon that has been adopted by many
Western orgarnzatIOns and publIcations mcludmg the Encyclopedza of Ukrame, 5 volumes
(Umverslty of Toronto Press, 1984-1993) and 0 Subtelny's authontatlve Ukrame A Hzstory
(Umverslty of Toronto Press, 1993, 2nd EditIOn)
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ABBREVIATIONS, ACRONYMS & GLOSSARY

CH2M HILL IntematlOnal SerVices, Inc (a US-based IntematlOnal
envIronmental engIneerIng consultmg firm under contract to USAID to
nnplement a large component of the EPT Project)

Dehvery Order

EnvIronmental Pohcy & Technology (proJect) A USAID-funded
program to prOVide environmental assistance to New Independent States
of the former Soviet Umon

KI1ometer(s)

LVIV Vodokanal

Meter(s)

MI1lnneter(s)

CubiC meters

CubiC meters per day

A government terntonal-admmIstratlve umt In the former Soviet Umon
that IS still In use follOWIng UkraIne's Independence A U S analogue
would be somethIng between a state and a county

Planmng & Development Collaborative, Inc (a US-based consultIng
frrm under contract to USAID to nnplement part of the U S
government's assistance program to UkraIne's hOUSIng and communal
services sector)

U S Agency for InternatlOnal Development

A quasI-government agency responsible for mumclpal water supply and
wastewater collection and treatment A U S analogue would be a water
utilIty

World Bank (InternatIOnal Bank for ReconstructIOn & Development)

A mumclpal entIty responsible for operation and maIntenance of houses
and multi-apartment buIldIngs owned by City admInlstratlOns, as well
water, sewerage, gas, electricity, and heatIng systems WithIn them
Zhek IS a RusslanlUkralman abbreViation, used In the former Soviet
Umon, of a City'S department of hOUSIng and communal services that
contInues to be used
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SUMMARY

Background

As part of a bIlateral assistance program, the U S Agency for InternatIOnal Development
(USAID) IS supportmg enVIronmental management m Ukrame Under dIrection from USAID,
a COnsortium led by CH2M HILL InternatIOnal Services, Inc (CH2M HILL), IS Implementmg
a senes of tasks to assist the water utilIty (vodokanal) m the west Ukralll1an City of LVlv to
strengthen Its operations and Improve service to ItS customers One of these tasks IS for
CH2M HILL to propose a proJect(s) that would demonstrate means of Improvmg LVIV
Vodokanal (LVK) operatIOns

A project IS proposed herem that would demonstrate a means of Improvmg the LVK water
dIstributIOn system The proposal was developed as a result of work conducted by CH2M
HILL smce October 1995, m cOnjunctIon WIth the LVK CH2M HILL IS prepared to
Implement the demonstratIOn project If approved and funded by USAID

Objective

At present, some 70 percent of the 800,000 reSidents of the CIty of LVIV receIves water only 6
hours per day, and three portIOns of the City (With about 85,000 reSIdents) receIve water for
consIderable less penods These locatIOns -- Paslchna, Varshavska, and Zolota -- are VIewed
as havmg a "severely defiCient" water service (FIgure 3)

The objectIve of the proposed project IS to segregate a portIon of the CIty'S water dlstnbutlOn
system, the Paslchna area (FIgure 5), m order to demonstrate how creaUon of a water
dIstrIbutIOn SUbsystem would Improve water delIvery m a part of the CIty that currently suffers
from severe water defiCIency

Demonstration Project Overview

The CIty obtaIns ItS dnnkIng water from about 170 wells In some 20 well fields (FIgure 1)
outsIde the CIty boundary Water reachIng LVIV'S perImeter from the well fields IS then
pumped by 10 large pumpmg plants (FIgure 2) mto the CIty water dlstnbutlOn network

ConstructlOn of the "Dovha" pump staUon to lIDprove water serVIce to the Pasichna area was
started several years ago, but has not been completed because of finanCIal dIfficultIes faced by
the CIty adrrumstratlOn and reSIdents The Dovha pump statlOn was to Include a pump house
WIth several pumps, motors, controls, and electncal power connectlOn, three water storage
tanks, and water pIpelInes So far, one storage tank and the water pIpelInes have been
Installed, and the pump house and other two tanks partIally completed (FIgure 6)

A two-phase project would result In a sIgmficant lIDprovement to water servIce m the Pasichna
area by makIng use of the substantIal preparatory work already undertaken at the Dovha pump
staUon locatIOn (FIgures 6 and 7) ServIce would be Improved m the short term (phase 1) by
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Installmg valves m eXIstmg water pIpes to form the PasIchna water dIstnbutIOn subsystem,
completmg the two remammg storage tanks, and mstallmg a modular (temporary) pumpmg
statIon In the longer term, the modular pumpmg statIOn would be replaced WIth more durable
and permanent faCIlIty (phase 2)

AuxIlIary prOjects to further enhance work at the Dovha SIte would mclude

• Improvmg water supply by rehabilItatmg wells at the water source

• replacmg poor qualIty water dIstrIbutIon pIpe WIth that of Improved qualIty, thereby
reducmg breakage and leakage and savmg energy

• Improvmg the bIllmg and collectIon process, m order to fund the Improved water
serVIce

ResponslbihtIes

A prOVISIOnal dIVISIon of responsIbIlItIes regardmg the project has been proposed, and IS
presented m AppendIX B as a draft CooperatIOn Agreement To oversee ImplementatIOn of the
proJect, It IS suggested that a Jomt Ukrailllan-U S COmmIttee be establIshed In general,
USAID would fund the project deSIgn and major Items of eqUIpment, and the CIty of LVIV
would be responsIble for fundmg of and undertakIng all major on-SIte constructIOn

Benefits

The proposed Paslchna water delIvery subsystem project IS locally sustamable and replIcable,
and IS enthusIastIcally supported by the CIty of LVIV admilllstrattve and vodokanal authontIes
It will dIrectly Improve water serVIce to about 35,000 LVIV reSIdents m the Pasichna area that
currently experIence severe water deficIencIes, and demonstrate that sometImes It IS pOSSIble to
sIgmficantly Improve water serVIce by undertakmg relatIvely mmor Improvements m water
delIvery Infrastructure and system optnruzatIOn

The project IS expected to bolster LVK management and staff by havmg them develop and
Implement, m a short penod, a small yet meamngful project that wIll proVIde a SIgnIficant
ImprOvement m water delIvenes to a segment of theIr customers, and so stImulate the UtIlIty to
move ahead on ItS own WIth other Improvements as funds permIt Further, It IS expected that
LVK. WIll ffiltIate a readIly manageable Improvement to ItS bIllIng and collectIon procedures
for Paslchna area customers, wluch can then be extended to other areas, thereby ImprovIng the
overall finanCIal condItIon of the utIlIty ThIS IS turn wIll demonstrate to InternatIOnal
fmancIaI InStItutIOns, such as the World Bank, that LVK IS able to Implement measures that
would Improve ItS fmancial vIabIlIty, m order to qualIfy for operatIOnal and capItal
Improvement loans from such InStItutIOns whIch may ultImately enable LVK to be prIvatIzed

The project WIll accentuate the presence of USAID 's aSSIstance actIVItIes In UkraIne by
provIdmg a rapId, polItIcally popular, and hIghly VISIble project It can also leverage other
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USAID-sponsored energy and hous1Og assIstance programs 10 LVIV, such as demonstrat1Og the
applIcatIOn of energy-efficIent pump10g equIpment, and possIbly stImulat10g the converSIOn of
apartments 1Oto condomIIDum assocIatIons as the value of apartments could 10crease because
they would have a more relIable water serVIce
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SectIon 1

INTRODUCTION

1.1 BACKGROUND

As part of a Umted States government bIlateral assistance program, the U S Agency for
InternatIOnal Development (USAlD) IS suppOrtIng envIronmental management m Ukrame
Under dIrection from USAlD, a consortIUm led by CH2M HILL InternatIOnal Services, Inc
(CH2M HILL), IS Implementmg part of USAlD's EnVIronmental PolIcy & Technology (EPT)
Project by undertakIng various tasks that have been agreed to by representatives of the
governments of both countries

USAID authorIZed CH2M HILL to perform a senes of tasks m Ukrame under DelIvery Order
(DO) No 9 Under Task U2 (Urban Water Management DemonstratIOn LVlv) of DO #9,
CH2M HILL IS to assist the local water utIlIty, LVlv Vodokanal (LVK) strengthen ItS
operatIOns and Improve service to Its customers Task U2 mcludes a requirement (Subtask
3 3, SubsectIon 3 3 1)1 for CH2M HILL to propose several pOSSible projects that would
demonstrate means of Improvmg LVIV Vodokanal (LVK) operatIOns

Development q,fAlternatzves the contractor shall develop alternatzve plans for a
demonstratIOn program whlch would lead to the lmprovement m the economic [SIC]
and/or operatIOn of the LVIV water system relative to energy or water use The
contractor shall recommend two or more programs as alternatzves to be selectedfor
demonstratIOn

ThIs report IS m response to the USAID reqUIrement The demonstratIOn project proposed
herem relates to Improvmg operatIOn of the LVI( water dlstnbutlon system Other proposals
to demonstrate Improvements to the LVI( system, espeCially to the water source and
transmission portIOn, are outlmed m a separate document titled Proposals for DemonstratIOn
Projects That Would Improve Water Metermg and Measurement m the City ofLVlV, dated May
1996

The proposal was developed as a result of work conducted by CH2M HILL smce October
1995 m developmg an understandmg of the LVI( system, through presentation and diSCUSSion
of the Illterun results of thIs effort III workshops2 held at the LVlv Vodokanal office on 27-28
March 1996, and regular dISCUSSIOns between representatIves of LVK and CH2M HILL
concermng-unprovements to LVlv's water supply CH2M HILL IS prepared to unplement the
demonstratIon project If approved and funded by USAID

AppendIx A presents an excerpt of a portlon of the DO #9 Task U2 scope of work regardmg demonstration
project proposals

2 See the report Ukrazne Summary Report on Lvzv Vodokanal Workshops 3 &4 submmed by CH2M HILL's
EPT Project under separate cover to USAID
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1.2 OBJECTIVE AND BENEFITS OF DEMONSTRATION PROJECT

Water IS conveyed from remote well fields (FIgure 1) to LVIV'S perImeter, from where It IS
pumped Into the CIty water dIstnbutIOn system (FIgure 2) that IS essentIally operated as a
SIngle umt At present, some 70 percent of the CIty receIves water only 6 hours per day, and
three portIons (FIgure 3) of the CIty (WIth about 85,000 resIdents) receIve water for
consIderable less penods These locatIOns -- Pasichna, Varshavska, and Zolota -- are VIewed
as haVIng a "severely defiCIent" water serVIce

The ObjectIve of the proposed project IS to segregate a portIOn of the CIty'S water dIstnbution
system, the Pasichna area (populatIOn about 35,000), In order to demonstrate how creatIOn and
operatIOn of a water dIstrIbutIOn subsystem would Improve water delIvery In a part of the CIty
that currently suffers from severe water defiCIency Development of the subsystem would be
conducted through the completIon of partIally constructed tanks and InstallatIOn of new energy­
effiCIent pumps and a senes of valves

The proposed PasIchna water delIvery subsystem project IS locally sustaInable and replIcable,
IS enthusIastIcally supported by the CIty of LVIV admImstratIOn and the LVK WhICh IS a
component of the CIty I S EngIneerIng Department, and IS antIcIpated to have the follOWIng
benefits

dIrectly Improve water serVIce about 35,000 LVIV reSIdents In the PasIchna area that
currently expenence severe water defiCIenCIes

,. demonstrate to LVK, the CIty of LVIV admImstratIOn, and other vodokanals, that
Instead of undertakIng maSSIve capItal Investments In new water sources, relatIvely
mInor Improvements In water delIvery Infrastructure and system optImIZatIOn, such as
creatIon of dlstnbutIOn subsystems, can sIgmficantly Improve water serVIce

,. use less energy to pump water to PasIchna area customers than IS presently requIred

,. lower the cost of delIvenng water to Paslchna area customers than at present

• bolster LVK management and staff by haVIng them develop and Implement, In a short
penod, a small yet meamngful project that WIll prOVIde a sIgmficant Improvement In
water delIvenes to a segment of theIr customers that have the least serVIce, and so
stImulate the utIlIty to move ahead on ItS own WIth other Improvements as funds permIt

• encourage LVK to lllltIate a readIly manageable Improvement to Its blllmg and
collectIOn procedures for Paslchna area customers, WhICh can then be extended to other
areas, thereby Improvmg the overall finanCial condItIOn of the utIllty

• demonstrate to mternatIOnal fmanclal mstItutIOns, such as the World Bank, that LVK IS
able to Implement measures that would Improve ItS finanCial vIabIlIty, In order to
qualIfy for operatIonal and capItal Improvement loans from such InStItutIOns
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leverage other USAID-sponsored assIstance programs m LVIV

energy sector assIstance demonstrate the apphcatlOn of energy-efficIent
pumps

housmg sector assistance lIDprovement of water serVIce m the Paslchna area
may mcrease the value of apartments, wluch could m turn stlIDulate theIr
converSlOn mto condommIUms

s accentuate the presence of USAID' SassIstance actIvIties m Ukrame by provldmg a
rapId, polItIcally popular, and lughly vIsIble project
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Section 2

EXISTING LVIV WATER SYSTEM

The water system for the CIty of LVIV mcludes remote water sources, conveyance from the
sources to the CIty, and dlstnbutIOn wlthm the CIty Tills system IS descnbed below, usmg
InfOrmatIOn obtamed by CH2M HILL from files of the LVIV Vodokanal and the LVIV InstItute
for the DesIgn of Communal ServIces, as well as IInllted field observatIOns

2.1 OVERVIEW OF LVIV WATER SYSTEM

LVIV, over 700 years old, currently has a populatIOn of about 800,000 people Its present
publIc water supply and dlstnbutIOn system was started about 100 years ago Many parts of
the LVIV Vodokanal serVIce area receIves water for only about 6 hours a day, and some
receIve water for even shorter penods The water system Infrastructure needs substantIal
replacement, In 1995, nearly 6,000 breaks occurred In the water conveyance and dlstnbutIOn
network Revenues to the LVK do not meet expenses assocIated wIth system operatIon and
maIntenance

Under the preVIOUS SOVIet admmIstratlon, the central government was responsIble for
plannmg, fundmg, and ImplementIng water supply and wastewater treatment and dIsposal
systems SInce mdependence In late 1991, the government of UkraIne has transferred thIS
responsIbIlIty to local governments (10 thIS case, to the City of LVIV), together WIth ownershIp
of water supply and wastewater treatment and dIsposal assets As WIth most local
governments, the LVIV CIty adm1lllstration IS strugglIng WIth ItS new technIcal, finanCial, and
legal responSIbIlItIes regardmg water and wastewater (together WIth other publIc utIlItIes such
as dIStrICt heatmg, garbage collectIon and dIsposal, transport, and street IIghtmg), ItS new lInks
WIth natIonal-level agenCIes, and the new relatIOnshIps that must be formed between CIty
offiCials and water agenCIes The CIty adffilIDstratIOn IS responsIble for fundIng capItal
projects that could nnprove water supply LVK, as a component of the CIty'S Communal
Adm1lllstratlon wlthm the Department of EngIneermg, IS responsIble for delIvenng water to
LVIV reSIdents, USIng mfrastructure owned by the CIty The vodokanal collects revenues from
water tanffs to mamtam and operate the eXlstmg water supply and delIvery mfrastructure

The CIty I S dnnkIng water source IS groundwater pumped from a senes of well fields outSide
the city penmeter (Figure 1) Water from these well fields IS conveyed to the City m
transmission pipelmes (mams) These maIns generally termmate at large pumpmg facIlltIes at
the City boundary (Figure 2), where addItional pressure IS added m order to dIstnbute water
wIthIn the City ElectriCity used to pump water makes up about 70-80 percent of the total LVK
operatmg expenditure, and thiS cost IS nsmg as natIOnal government polICies and regulatIOns
force an Increase In energy pnces
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2.2 WATER SOURCE AND TRANSMISSION

The City obtains Its dnnklng water from about 170 wells m some 20 well fields located outside
the City boundary The earhest pubhc well field servmg the City was developed about 1900
In order to obtam sufficient sUitable water, the more-recent well fields have been estabhshed
as far away as 100 kilometers (km) from the City center Depth to groundwater IS generally
about 70 meters (m) for most wells, but older wells obtain water from gravel layers at about
25 m deep, whereas some of the newer wells draw water from depths of over 300 m The use
of groundwater has kept the supply system reasonably SImple, and the only treatment that
water receives IS disinfectIOn by chlonnatlon

ApproxImately 600 km of steel, cast-rron, and relnforced-concrete transmission hnes convey
water from wells to 10 large pump statIOns and aSSOCiated reservOIrs that encrrcle the City
Much of this plpmg IS of Infenor quahty, With many leaks and frequent breaks At the pump
statiOns, water IS chlonnated before bemg distributed to customers wlthm the city

ExpansIOn of the water Infrastructure In LVlv occurred to match growth of the City In
general, this was done by estabhshmg and/or expanding well fields adjacent to the Side of the
City where new development was to occur ThiS aVOIded the need to transfer water across the
center of the City, a task which became more difficult as the City grew The overall system of
supply now resembles a wheel, With the City bemg the hub and the spokes bemg the supply
lmes brlngmg-m water (see Figures 1 and 2) The result IS that the water Infrastructure can
supply and dehver water mto the old (central) City, which IS generally at a lower elevation, but
It IS very difficult, due to the capacity of pipes In the center and the higher elevatiOns at some
parts of the distributIOn area, to move slgmficant quantities of water from one Side of the City
to the other

2.3 WATER DISTRIBUTION

The City, located on a senes of low hills, has an elevatIOn difference of about 120 m The
water system wlthm the city mcludes some 800 km of steel and casHron distributIOn maIDS,
and 250 km of reSidential connectIOn piping LVK. authontles claim that the water distributIOn
system reaches 99 percent of the LVlv populatIOn through service connectIOns and about 60
pubhc stand-pipes Much of the pipe IS of poor quahty and subject to frequent breaks A
moratonum has been Imposed on new water service connectIOns, although many people are
reported to have Illegally hooked-up to the system

Water reachmg LVlv's penmeter from the well fields IS pumped by the 10 large pumpmg
statIons (Figure 2) mto the City water dlstnbutIon network, which mcludes pipes, and several
additIOnal (booster) pumps, and storage tanks Water engmeers planned to estabhsh a senes of
"Isolated" subsystems wIthin thIs dlstnbutlOn system By usmg a senes of additional booster
pumps, valves, and large tanks Within the City, water from the large pump statIOns at the City
perImeter would be delIvered to customers by operatmg these subsystems In a manner that
would optunIze water supply agamst demand For example, at mght, dunng penods of low
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SectIon 3

DESCRIPTION OF "PASICHNA" WATER DISTRIBUTION
IMPROVEMENT DEMONSTRATION PROJECT

Tills sectIon presents an outlme of a project that, If Implemented, would demonstrate a means
of Improvmg the delIvery of water to reSIdents m the "PasIchna" area of the CIty of LVIV who
currently expenence severely deficIent water supplIes Improvements m water delIvenes to
two other areas of the CIty that also experIence severely deficIent supply, Varshavska and
Zolota, are outlmed m AppendIX D The demonstratIon projects were IdentIfied and
developed usmg readIly avaIlable constructIon drawmgs, water record maps, recorded flow
and charts, and other data, WIth IImlted field venficatIon by CH2M HILL staff EngIneenng
InformatIon was most readIly avaIlable for the PasIchna locatIon, and thIS IS the most advanced
m terms of conceptual plannmg ConsIderably more data collectIOn and engIneerIng desIgn
wIll be needed In order to desIgn and cost proposals located In the other two areas of water
deficIency

3.1 DEMONSTRATION CONCEPT

Average water supplIed to the CIty from the well fields IS about 300,000 CUbIC meters per day
(m3/d) AssumIng half of thIs amount IS used for non-resIdentIal purposes, LVIV'S population
of about 800,000 people receIves about 190 lIters of water per day, WhICh IS comparable to
other parts of the world where a large portIOn of the populatIOn lIve In hIgh-nse apartment
complexes

In spIte of thIs generally hIgh volume of water, actual delIvery to many areas IS low The
CIty'S water dIStrIbutIon system IS essentially operated as a SIngle entIty As a result, water
tends to graVItate to lower elevatIOns, so that customers on elevated terraIn and upper POrtIOns
of hIgh-nse apartments suffer from poor water pressure and dally water shortages Three
areas of the CIty can be categonzed as havmg "severely defiCIent" water serVIce, receIved
water 0-3 hours per day

To partly overcome thIS SItuatIOn, the dIstrIbutIOn system should be segregated Into subsystems
that are operated on a quasI-mdependent baSIS ThIS can be accomplIshed by redIstnbutmg the
avaIlable water through InstallIng a senes of tanks, booster pumps, gauges, and valves Water
delIvered to lngher areas can be stored 10 tanks, WIth valves preventmg outflow to lower
portIons Although CIty water engmeers wanted to create the dIstnbutIon subsystems, these
were never establIshed due to lack of fundmg -

A demonstratIon of thIs concept IS proposed for one portIon of the CIty that suffers severe
water defiCIency If these are successful, the CIty admilllstratIOn may WIsh to fund the
creatIon of addItIOnal water dIstnbutIOn subsystems to further Improve water delIvenes
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3.2 OVERVIEW OF AREAS HAVING SEVERELY DEFICIENT WATER
SERVICE

The three parts of the CIty of LVIV whIch have severely deficIent water serVIce (see FIgure 3)
have been called

• PasIchna, WIth a populatIon of about 35,000 people (FIgure 5)
• Varshavska, populatIOn about 40,000 (FIgure 8)
,. Zolota, populatIon about 10,000 (FIgure 9)

The part of the CIty where the demonstratIon would be most-effectIve IS PasIchna, because It
may also IndIrectly Improve water serVIce to an adjacent area (called SykhIv, WIth a populatIon
of 75,000), whIch together would have the greatest number of beneficIanes Further, the
demonstratIon would take advantage of utIlItlZIng partIally completed Infrastructure (FIgure 6)

The dIstrIbutIOn of land use In each area IS as follows

Subsystem ReSidential Industrial InstitutIOnal Open Space
(%) (%) (%) (%)

PasIchna 60 3 5 32

Varshavska 77 5 0 18

Zolota 52 16 13 19

The general locatIon of the major water maIns and pumpIng statIOns In the PasIchna,
Varshavska, and Zolota subsystems areas are shown In FIgures 5, 8 and 9 There are
approxImately 33 km of 50-mm to 500-mm dIameter water dIstnbutIOn pIpes In these areas,
WIth PasIchna haVIng about 10 km, Varshavska about 16 km, and Zolota about 7 km

LVK operates and maIntaIns 10 large pumpIng statIOns (FIgure 2) WIthIn the CIty dIstnbutIOn
system Two statIons are assocIated WIth the PasIchna water dIstnbutIOn subsystem (SykhIv
III and KryVChytSI), one for the Varshavska and one for the Zolota subsystems (respectIvely
ZbOlSk and Yamvska pump StatIOns) An addItIOnal pump statIon, adjacent to the Dovha tank
(FIgures 5 and 6) has not been completed

3.3 PASICHNA SUBSYSTEM MODIFICATIONS

3.3.1 Project Concept

MumcIpal water supply to the PasIchna area IS only avaIlable flow from the SykhIv III pump
statIon SInce PasIchna IS at a relatIvely hIgh elevatIOn In the outlyIng portIOn of the SykhIv
ill pump statIOn serVIce area, and the water dIstnbutIOn pIpes are also connected to lower parts
of the CIty, water tends to flow to the lower POrtIOns so that lIttle of It IS avaIlable for the
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multI-story apartment buIldmgs wlthm the Paslchna 10catlOn Improvement to water serVIce m
the Paslchna area can be conducted m two phases

..

It

Phase 1

Phase 2

Develop a Paslchna water dlstnbutlOn subsystem by mstallmg several
large valves InsIde water pIpes m order to reduce the amount of water
lost to lower elevatlOns, mcrease the amount of water avaIlable for
dlstnbutlOn by upgradmg water storage capaCity, establIsh a modular
(temporary) pump statIon to slIghtly mcrease water pressure wlthm the
subsystem, and use booster pumps to hft water to lugher sectlOns of
apartment buIldmgs

Further lffiprove the level of water serVIce by creatmg a permanent
faclhty and adJustmg the pressure of water to optnmze -dehvery to
consumers

3.3.2 General Subsystem CharacteristIcs
l
1 3321 LocatIOn

The Paslchna subsystem IS SItuated m the LychaklVSky admmlstratlve dlstnct m eastern LVIV
The core water dlstnbutlOn ahgnment servmg the resldentlal area mcludes plpmg along
Medova Pechera, Kytalska, Lysenytska, MalOnvka, Shafaryka, and Washmgton streets
Ground-level elevatlOns vary from 320-380 m, and are generally hIgher than the rest of LVIV
As a result, water pressure m the subsystem IS low, creatmg dIfficulty m dehvermg water to
local reSIdents, most of whom hve m typlcallugh-nse (9-14 story) apartment bUlldmgs (FIgure
5)

3322 Water Supply, PumplDg, and Storage

Two well fields, Blbrka and Hlynna Navana, prOVIde water to the SykhlV III pumpmg statIon
(FIgures 2 and 5), whIch then further dIstrIbutes water to an area that mcludes Paslchna
(populatlOn about 35,000) and the adjacent SykhlV (populatlOn about 75,000 people) In
addItIon, the PluhlV well field proVIdes water to the Vynnyky pumpmg statlOn, whIch then lIfts
water to the Dovha tank #1, from where It graVItates to the adjacent SykhIv area Some 20
small booster pumps operated by LVK and housed m 10 dlstnct heatmg plants (FIgure 7)
located m the Paslchna area, are supposed to proVIde additlOnal pressure to raIse water to the
hlgh-nse apartments These booster pumps are frequently not turned on, m part because the
heatmg plants use the llffilted avaIlable electnclty to pump hot water, or because tht::y are
unservIceable

The CIty planned to fund unprovements to water storage and purnpmg capabIlIty m the area
that mcludes Pasichna by constructmg three large tanks (10,000 m3 each), and a pumpmg
statIOn at Dovha (FIgure 5) ThIS was part of a scheme to transfer addItIonal water from an
expanded PluhlV well field mto the CIty'S dIstrIbutIon system The Dovha pump statIOn and
tank complex was to mcrease pressure of water m order to prOVIde better serVIce to customers
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on the upper floors of hlgh-nse apartment bUIldmgs, especIally those WIthOut booster pumps
ConstructIOn of thIS complex commenced m 1989, but the PluhIV well field was not expanded
and constructIOn at the Dovha sIte ceased m 1992 At present, LVK operates one completed
10,000 m3 storage tank at Dovha, unfimshed are the pump statIon and two other tanks (FIgure
6)

3323 Water DIstrIbutIOn PIpelInes

The water dlstnbutIOn network m the Paslchna subsystem mcludes about 7,000 m of water
maIns WIth 100-mm to 200-mm dIameter pIpes, and approxnnately 2,800 m of pIpe from 300­
mm to 500-mm m dIameter General charactenstIcs of these pIpes are presented m Table 1

In 1995, some 286 pIpelIne breaks were reported m the Paslchna area (Table 2) About 60%
of these breaks were charactenzed by LVK as damage to the Jomts (bell-and-splgot type Jomts)
that lInk pIpe-segments, and the remamder due to holes that developed m the pIpe

3 3.3 Overview of Subsystem ModIficatIons

To enhance water delIvenes to customers m the Paslchna reSIdential commumty, the followmg
nnprovements can be made at the Dovha SIte (FIgure 6) and surroundmg areas (FIgure 7)

II segregate a portIon of the overall LVIV dlstnbution system by mstallmg gate valves to
establIsh the Paslchna water dIstnbutIOn subsystem (FIgure 7)

II establIsh a pump statIon

to bnng some rapId Improvement of water serVIce, a modular pumpmg plant
can be constructed mSIde a portable buIldmg and connected to preVIously
mstalled water mams

m the longer term, fimsh the partIally completed pump statIOn bUIldmg, mstall
energy-effiCIent pumps WIth assOCIated meters and controls, and eIther
mcorporate parts of the modular pumpmg plant mto the new pump statIon or
use It to meet other LVK needs (such as developmg another water dlstnbutIOn
subsystem [see AppendIX D], or emergency pumpmg capaCIty)

• complete constructIOn of the two water storage tanks

• brmg hIgh-voltage electncal power to the SIte

• mstall connectmg pIpes and valves between the pumps, tanks, and water dlstnbutIOn
mams

These nnprovements can be undertaken m two phases, as outlmed below
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3.3.4 Phase 1. Immediate ModIfications

The Phase 1 nnprovements would mstall valves to create a dlstnbutIOn subsystem to reduce the
volume of water movmg out of the Paslchna area, mcrease water storage capacIty m the area,
and then pressunze the extra water, usmg a temporary pumpmg plant, so that It can be more
readIly used by area customers WhIle not Ideal, thIS WIll result m an nnprovement to the
mmnnal serVIce that customers now expenence It WIll demonstrate to LVK the concept of
dlstnbutIOn subsystems to nnprove water serVIce by bemg able to control pressure m speCIfic
portIOns and reduce the loss of water when It flows uncontrolled from higher mto lower
elevatIOns Water m this subsystem must be dlstnbuted at a relatIvely low pressure as pIpes
are subject to frequent breaks (see Tables 1 & 2) Small "booster pumps" associated WIth
mdlvldual bUIldmgs can then be used to mcrease water pressure wlthm the buIldmgs ThIS
control of pressure should reduce overall water leakage and save energy

To qUIckly nnprove water delIvery to the Paslchna area, a prefabncated (modular) pump house
would be eIther m Ukrame or the US, shIpped to the Dovha SIte, and then assembled at the
SIte The modular pump statIOn would have Installed, for example, two or three energy­
effiCIent pumps (each of about 350 to 400 m3 per hour capaCIty), pump motors, control center,
and power transformer

ASSOCIated WIth the modular pump statIOn would be completIOn of one (or, If pOSSIble, both)
of the Dovha tanks, an electrIcal power connectIOn Via a new high-voltage transmISSIOn Ime,
and on-SIte water pIpes and valves connectmg the new pumps WIth eXlstmg storage tanks and
water maIns

An evaluatIon would be made to assess whether any of the small booster pumps, housed m
dlstnct heatmg plants (see FIgure 7), would have to be upgraded If so, they would also be
locally procured (If avaIlable) and mstalled

The overall goal would be to notIceably mcrease pIped delIvery of water to most consumers
However, water may not be delIvered to all potentIal consumers, nor would It be mtended to
meet supply and storage reqUIrements for fire-fightmg needs

3.3.5 Phase 2' Subsequent ModIfications

Dunng the penod that the modular pumpIng plant IS beIng procured, assembled, and
delIvered, the eXIstIng, partially constructed, pump-house would completed by the CIty of
LVIV At the same time, addItional pumps, motors, controls, transformers, etc, would be
procured for subsequent InstallatIon In the completed pump-house ThIS would further
nnprove the level of serVIce by mcreasmg the capaCIty to pump the addItIOnal water stored m
the three Dovha tanks at a pressure optnnlZed to better serve water consumers The overall
goal wIll be to make water avaIlable to most customers m the Paslchna area dunng the LVK's
scheduled SIX hours per day of delIvery It would not be the mtentIOn to meet peak flow
demands dunng the scheduled water serVIce, nor meet fire-fightmg demands The pressure
would probably still need to be kept at a reduced level m the dlstnbutIOn subsystem as portIons
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are prone to faIlure due to pressure (see further below for an auxIlIary project that would
address a large part of thIS problem)

The desIgn would need to be sufficIently flexIble to allow for possIble changes m contnbutIOns
by CIty adffilmstration For example, the CIty may not be able to complete the tanks or mstall
the connectmg pIpes and electncity lme dunng Phase 1 AlternatIvely, the CIty may not have
readIly avaIlable fundmg, and USAID may only be able to fund a portIon of the proposal

3.3.6 Distribution of ResponslblhtIes

A prelImmary allocatIOn of responsIbIlItIeS for project fundmg and lIDplementatIOn IS presented
m the draft CooperatIOn Agreement m AppendIX B ThIS draft IS to serve as a baSIS for
subsequent negotiatIOn and agreement of responSIbIlItIes

3.3.7 Cost Opinion for USAID-Funded EqUipment

An opimon on the cost IS presented m AppendIX C

3.3.8 AntiCipated Project Schedule

The antICIpated project schedule IS as follows

<I end November 1996 -- complete Phase 1
II end August 1997 -- complete Phase 2

ThIS schedule assumes the followmg

<I USAID Immediately authorIZes CH2M HILL to proceed wIth the project

<I USAID waIves ItS procurement and subcontractmg regulatIOns m order to allow sole­
source purchase of eqUIpment, sole-source constructIOn contractmg, and purchase of
eqUIpment manufactured outSide the U S or the NIS

II eqUIpment IS readIly avaIlable

<I dehvery of Imported eqUIpment IS not held up by Ukralman customs or taxatIon
agenCIes

• the CIty of LVIV agrees to responsIbIhtles as outlmed III SubsectIOn 3 3 6 (above)

• the CIty of LVlv undertakes Its responSIbIlItIes m a tlIDely manner

westms\repons\IVlv\demopro2\sec 3 3-6 14aug96



3.4 AUXILIARY DEMONSTRATION PROJECTS

To unprove overall water delIvery to Pasichna area customers, several addItIOnal projects
could be undertaken Altogether, these projects would provIde an mtegrate approach to water
serVIce Improvements Further, each can vIewed as a small-scale, readl1y unplementable
demonstratIon, related to the Pasichna area, WhICh can be expanded to other parts of the LVIV
water serVIce area as CIrcumstances allow These addItIOnal demonstratIons, outlmed m more
detaIl below, are

,. unprove water supply by rehabilItatmg wells at the water source

,. unprove the qualIty of pIpe used to dIstnbute water, thereby reducmg breakage and
leakage, and savmg energy

,. unprovmg the bl1lmg and collectIOn process, m order to pay for the unproved water
supplIes

3 4.1 Project#l. Improve Water Supply

The LVIV water supply IS based on groundwater Water for the Pasichna and surroundmg area
IS obtamed from the BIbrka, Hlynna Navana and PluhIV well fields In general, all well fields
provIdmg water to LVIV perform poorly, due to a combmation of vanous CIrcumstances such
as

G clogged well screens
.. mcorrectly SIzed well dIameter
.. poor pumpmg eqUIpment that frequently breaks down
.. mefficient well pumps
.. Improper hydraulIc configuratIOns

Several cost-effectIve measures can be unplemented aImed at mcreasmg well field water
supply and reducmg the consumptIOn of electncity per umt of water produced (and thereby
reducmg LVI( operatmg costs) These measures mclude

,. RehabIlItate eXIstmg wells ThIS can be achIeved by mcreasmg well diameter, and
cleamng or replacmg eXIstmg well screens m order to obtam better operatIonal
charactenstIcs

.. Redrlll wells Where rehabIhtatIon of eXIstmg wells does not appear pOSSIble, new
wells would be dnlled adjacent to them and fitted WIth hIgh-grade components,
mcludmg screens and pumps

.. New pumps The eXIstmg pumps would be replace WIth energy-effiCIent umts that
have hIgh qualIty components WhICh do not corrode as qUIckly as those presently
Installed

westms\reports\lvlv\demopro2\sec 3 3-7 14aug96



Improve hydraulIcs ModIfy the pIpIng In the well fields to unprove the flow
charactenstIcs of the pumps and connectmg plpmg

Some addltlOnal engmeermg data may by reqUIred to ensure the unplementatlon of these
Improvements For example, hydrologIcal mveStIgatlOns to evaluate water avallablhty m the
well field, water productlOn rates before and after well rehablhtatlOn, and energy usage

3.4.2 ProJect#2: Improve PIpe Material

One of the major problems facmg most vodokanals m Ukrame (and possibly throughout the
former SOVIet Umon) IS that locally made casHron and steel pIpe manufactured after 1965 for
use m water supply systems was of very poor quahty, and subject to rapid corrOSlOn leadmg to
consIderable leakage and frequent breaks In the foreseeable future, water pipelInes m
Ukrame Will mcreasmgly fall due to poor matenals, and thiS wlll adversely affect the supply
and quahty of water for the general populatlOn

The Paslchna area suffers from poor pipe matenal and weak pipe connectlOns, for example, m
1995, some 286 breaks occurred m the water dlstnbutlon network (Table 2) The Paslchna
subsystem demonstratlOn project Will be enhanced If unproved water pipe IS evaluated, and If
appropnate pipe IS avallable, then have It procured and mstalled wlthm the dlstnbutlon area
Such pipe could be ductile Iron, which IS sunllar m appearance to cast-Iron, Improved-quahty
thIcker-wall steel (both WIth a protective coatmg to reduce corroslOn), or plastiC pipe The use
of ductile Iron, coated steel pipe, or plastIc pipe, would reqUIre different tools and techmques
for InstallatlOn, connectmg serVIces, and repair Ductlle Iron pIpe IS apparently manufactured
m Ukrame, but not Widely used for water supply

Therefore, the Paslchna demonstratlOn project can show how a Ukralman product could be
used to solve a tremendous problem m the delIvery of water not only m LVIV but throughout
Ukrame The followmg steps wlll be undertaken

• Identify relevant specificatIOns for ductlle Iron and thIck-wall steel, With protective
coatmgs, and plastlc pipe

• IdentIfy and Inspect factones that manufacture Iron, steel, and plastIc pIpe, and
protective coatmgs, to evaluate whether pIpe and coatmgs can be produced accordmg to
relevant specIficatIOns

conduct a prelunmary cost-benefit analysIs regardmg addItIOnal cost of pIpe (above that
currently purchased by LVK) agaInst the extended serVIce lIfe of the pipe

• Independently test pIpe and coatIngs to ensure that they meet accepted InternatIOnal
standards and specIficatIons

• If pIpe and coatmgs are acceptable, and the prehmmary cost-benefit analySIS IS
favorable, purchase some Improved qualIty pIpe and tram LVK crews m the correct
mstallatlon and repaIr The length of pipe to be procured and Installed Will depend on
available funds from USAID
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A major portIOn of the water plpelme Infrastructure m Ukrame WIll need to be replaced m the
next ten years or so If locally manufactured Improved qualIty pipe proves to be SUItable (the
extended servIce lIfe benefit outwelghmg any addItIOnal pIpe cost), It would provIde a
consIderable stImulus to Ukrame's Iron and steel or plastIc mdustry, whIle mcreasmg the
relIabIlIty of water supply

3.4.3 Project#3: Improve Bdhng and CollectIon of Payments

In addItIon, the project can provIde an mcentIve to LVK to ImtIate a readIly manageable
reVISIon to ItS bIllmg and collectIon procedures for customers m the Paslchna area If thIS
proves successful, the revIsed procedures can be gradually extended to other LVK customers,
thereby Improvmg the overall financIal condItIon of the water utIlIty The followmg events
are enVIsIOned

• form a mumclpal commIttee, representmg the Mayor's office, zheks (muruclpal entItles
responSIble for operatIOn and mamtenance of multi-reSIdentIal dwellmgs), and LVK, to
formulate a polIcy and OptIOns for handlmg of non-payment of water bIlls

• customers m the Paslchna and Sykhlv areas are Informed that water delIverIes WIll
Improve

customers m these areas are also Informed that they WIll be expected to pay hIgher
water tarIffs, wlthm the llIDlts as set by the natIOnal government, for the Improved
servIce

• one optIOn would be for LVK to contract WIth mdlvldual zheks m the Paslchna and
Sykhlv areas to delIver water to apartment bUIldmgs, and receIve payment for such
delIverIes from the zheks, the zheks are to be responSIble for collectmg payment from
apartment occupants and paymg LVKI

• If full payment from a zhek IS not receIved, the LVK would reduce or shut-off water
servIce to the bUIldmg, and mstall a "stand pIpe" at a nearby publIcly acceSSIble
location m order to prOVIde essentIal water supply to buIldmg occupants

• for those customers who cannot pay theIr water bIll due to dIfficult finanCIal
CIrcumstances, a subSIdy or emergency fund scheme IS to be establIshed from whIch to
reImburse the LVK

At present apartment occupants are mdividually bIlled by LVK for water consumptlOn ReSIdential hlgh­
nse bmldmgs do not have ready means to separately shut-off water to mdIvldual apartments Apartment dwellers
do not have any mcentive to pay theIr water bIlls as theIr water supply WIll not be dIsconnected Without the
abilIty to disconnect LVK does not the means to enforce payment by Its customers An mcrease m water tanffs
wl1l lIkely lead to further reductlOn m payments particularly If customers do not receive an Improvement of
servIce
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AppendIX A

SCOPE OF WORK

DELIVERY ORDER 9
TASK 3 DEVELOP PROGRAM TO INCREASE SHARE OF USER CHARGES

Subtasks 3 1 - 3 3 of Task U-2

The followmg text IS excerpted from the USAID contract WIth CH2M HILL on the EPT
Project for DelIvery Order 9 The term "the contractor" refers to CH2M HILL InternatIOnal
ServIces, Inc

Subtask 3 1 Collect Data on Metenng Blllzng and Revenues

3 1 1 Metermg DevIse a methodology to present andfield verify exIstmg data m a
Vodokanal on the mstallatzon and condItIOn ofmeters m a Vodokanal's dlstrzbutzon system
ThIS would mclude znformatzon on the followzng

a the total number of connectIOns from the water system to users, zncludzng zn­
formatIOn on the SIze and type ofpIpe materzal of the connectIOns, whether they
have valves to Isolate the connectIOn from the system, and the category of user
served by the connectIOn (zndustrzal, commercIal, publIc or resIdentIal)

b by category of user, prepare an znventory of the number, SIze, type, and condl­
tzon of water meters

c by category of user, mdlcate the total amount of water bIlled to users zn 1993
and 1994, the amounts actually recorded onjunctIOmng meters, and, for the
amounts estzmated, the baSIS for those estzmates

d determzne and evaluate exlStzng polzCles related to metermg, mcludzng determI­
natIOn of SIze and type ofmeters reqUIred, procurement, frequency ofperIOdzc
removal and replacement ofmeters for calIbratIOn, and mstallatzon procedures

e evaluate exzstzng capabzlztzes, responszbzlztzes and practzces jor the calzbratlOn,
repazr and productlOn ojmeters

Use the above methodology and znjormatlOn avazlable from the Lvzv Vodokanal to dzsplay the
data on the Lvzv system

3 1 2 BIllzngs and Revenues Devzse a methodology to present data on the bIllzngs and rev­
enues for a Vodokanal's dzstrzbutlOn system whzch would utzlzze eXIstmg mformatzon
from the Vodokanal, wuh selected verzficatlOn as approprzate ThIS would mclude data
on varlOUS aspects ofwater related revenues, mcludmg thefollowmg
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a the amounts of bIlled revenues zn prevIOus years, by category of user, and the
amounts of revenue actually receIved zn those perIOds

b the amount and source of all other zncome or funds receIved, zncludmg such
sources as 1) fees for znstallatwn ofwater, 2) funds for capital constructIOn
projects from external governmental authorztzes, whether loans or grants, or 3)
any other funds receIved from any other sources

c descrIbe and evaluate the exlstmg procedures for the preparation and dlstnbu­
twn ofbIlls to customers for water, mcludmg the types of eqUIpment and sys­
tems utilIzed, the length of the blllzng perIOd by category of customer, the tIme
requIred from the end of the blllmg perIOd to the Issuance of bIlls, and the
average delay from Issuance ofbills to receIpt of revenues

d determzne and evaluate the role of the Zheks zn publzc housmg umts relative to
the collectIOn of revenues from apartment reSIdents for water servIces, and to
the distribution of these revenues once collected, mcludzng the timmg and extent
to whIch revenues are returned to the Vodokanal

Uszng datafrom PADCO's study, use the methodology descnbed above to dIsplay the data on
blllmgs and revenues from the LVIV Vodokanalfor 1993 and 1994

Data from Subtask 3 1 WIll be used as part of the evaluatIOn of the system and formulatIOn ofa
strategy for upgradzng of the system

Subtask 32 Study Problems of System Measurement

The contractor would use LVIV as a case study to znvestlgate the problems ofmeasurement of
water and energy zn the water system These data and expenences would be used and dIS­
cussed zn the manual produced m Subtask 2 4 2

321 Identify 'Where Imoroved Measurement Would Imorove AnalySiS and Ooeratwn Usmg
the schematic, data gathered earlzer m the subtasks and data prOVided by PADCO on the diS­
tributIOn of costs across the system, the Contractor Will identify areas where improved mea­
surement would enhance the analySiS of system operatIOn and effiCIency 'Where Improved
measurement is shown to be important to the upgradzng of the system it Will be mcluded m the
prwrztized tasks to be peljormed to improve revenue recovery

3 2 2 Water Entermg the System The Contractor would mvestlgate the means presently bemg
used for measurmg the water supply entermg the system to ascertam the general accuracy of
the estimate of water produced

3 2 3 Dlstrzbutwn of Water m the System The Contractor would identify the gUidelmes bemg
used to gUide the deciswn-makmg process m the distributIOn ofwater m the system at times of
shortage and the means used to momtor these operatIOns
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3 2 4 MalOr Energy Usa~e m SJ!stem The Contractor would mvestigate the means presently
bemg used for monztormg the energy use of major components of the water supply and dzstrl­
butzon system to ascertam if thzs data zs relzable and avazlable and if zt falls wzthzn expected
levels (based on experzence wzth utilztzes m the US)

3 2 5 Identify MalOr Water Users m the SJ!stem The Contractor would zdentify what appear to
be major classes of current water users and mvestigate the means presently bemg used for

a) measurmg and bzllzng for the water bemg used

b) the przorztzzmg of znvestment and revenue recovery related to major classes of
water users

Subtask 3 3 Develop and Implement a Demonstratlon Program

3 3 1 Development of Alternatives Based on the findmgs from subtask 3 1 and 3 2, the
contractor shall develop alternative plans for a demonstratzon program whzch would lead to
the zmprovement zn the economzc and/or operatzon of the Lvzv water system relatzve to energy
or water use The contractor shall recommend two or more programs as alternatzves to be
selected for demonstratzon

332 Revzew ofRecommended Alternatzves The alternatzves recommendedfor demonstra­
tzon under 3 3 1 shall be dzscussed wzth senzor Vodokanal officzals, approprzatelyadapted
based on that znput and revzewed wzth USAID/Kzev przor to takmg any actzon on zmplementa­
tzon of the demonstratzon program

333 ImDlementatzon ofDemonstratzon Pro~ram The contractor shall develop, estzmate the
costs, deszgn and zmplement the approved demonstratzon program, wzth the asszstance of the
Vodokanal, whzch wzll contmue for a perzod of time agreed upon by the Contractor, Vodokanal
and USAID The results of the demonstratzon program wzll be descrzbed m a 50-page report
m Englzsh and Ukraznzan

Subtask 3 4 Coordznate Efforts regardzng Feaslblilty Study

The contractor shall coordmate all findmgs and recommendatzons under Task 3 wzth any party
zdentified by USAID engaged or expected to be engaged to conduct a feaszbzlzty study for the
Lvzv Vodokanal Such coordmatzon shall be dependent upon the condztzon that the jeaszbzlzty
study be conducted concurrently durzng the perzod when the contractor zs zmplementmg
Subtask l m Lvzv
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AppendIx B

DRAFT COOPERATION AGREEMENT

The folloWIng IS a draft CooperatIOn Agreement for the CIty of LVlv and USAID to conSIder
In ImplementIng the Paslchna water supply Improvement project The agreement Includes the
folloWIng components

• modular pumpIng plant
• permanent pump statIOn
• well field Improvements
• Improved pIpe qualIty

COOPERATION AGREEMENT

between the Unlted States Agency for Internatzonal Development and the CIty
ofLVlV Ukrame on Implementatzon ofa Jomt PrOject on Water Supply
Improvement for PaslChna Area of the Cuy ofLVIV

BACKGROUND

Of the approXImately 800,000 resIdents m LVIV, about 70% receIve water for 6 hours a day,
and about one-thIrd even less than that One pan of the cay that has severely defiCIent water
servIce IS the dlStrzCt bordered by Mazorlvka, Pasichna, Washmgton, and Shafaryka streets,
hereafter termed the "Pasichna" area, where resIdents on upper floors ofmultl-story
apanment bUIldmgs receIve water for less than one hour a day

Constructzon of the "Dovha" pump statIon to Improve water servIce to the Pasichna area was
staned several years ago, but has not been completed because offinanczal difficultIes faced by
the GUy ofLVIV admimstratzon and reSIdents The Dovha pump statzon was to mclude a pump
house wIth several pumps, motors, controls, and electrzcal power connectzon, three water
storage tanks, and water pipeimes So far, one storage tank and the water plpelmes have been
mstalled, and the other two tanks and a pump statzon panzally completed

The AdmmlstratLOn of the Czty ofLVlV, and the water and sewerage agency (Vodokanal) wzthm
the Czty's Depanment ofEngmeerzng, together wzth the Unzted States Agency for InternatLOnal
Development (USA/D), belzeve there IS a real posslblllty to lmprove water servlce to Pasichna
area m a relatIvely shon perLOd by makmg use of the substantzal preparatory work already
undenaken at the Dovha pump statLOn locatzon Water servlce to the 35,000 Pasichna
reSIdents would be Improved m the shon-term by completmg the storage tanks and mstallmg a
modular (temporary) pump statzon, and m the longer term by replacmg the modular pump
statzon wlth more durable and powerful eqUIpment and replacmg eXIstmg leakmg water pIpes
wah those ofbetter qualzty
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PURPOSE OF COOPERATION

Acknowledgmg the

• serIOusness of the water supply problem that the Cuy ofLVIV IS facmg,
• need to Improve socIal and envIronmental health condItIOns ofLVIV resIdents,
• mtentwn to combme effons for the purpose of resolvmg the water supply problems,

the LVIV Cuy AdmInistratIOn and the USAID have agreed to Implement a jomt project on
Improvmg water servIce to the Paslchna area of the CIty ofLVIV m the shonest possIble perIOd
of tIme

RESPONSIBILITIES OF COOPERATING PARTIES

The LVIV City Admmlstratwn and USAID have agreed to cooperate on lmprovmg water servIce
to the Pasichna area under the followmg condItIOns

• Joznt Ukraznzan-U S CommIttee thIS WIll be establzshed to supervIse ImplementatIOn
of the cooperatIOn project, and IS to compnse representatIves from the City ofLVIV
Admmistratwn, the CIty ofLVIV Vodokanal (LVK), the USAID RegIOnal Office m KyIV,
and USAID's EnvIronmental Polzcy & Technology Project contractor, CH2M HIU
InternatIOnal ServIces, Inc

" CIty of Lvl')) AdmInlstratwn takes responslbllzty for the followmg prOVISIOns

mfom USAID when u has authorized fundmg for that ponwn of the project for
WhICh It IS responsIble

procure relevant materzals and equIpment, mcludmg

pIpe to connect tanks to pumpmg plants to dIstrIbutIOn grzd
cement and other constructIOn materzals for tanks, and modular and
permanent pump houses

unload, store m a weather-proofarea, and guard equIpment and materzals
prOVIded by USAID and Its contractors

znstall all equipment (zncludzng that prOVided by USAID) assoczated WIth the
Phase 1 and 2 proJects, zncludzng

concrete foundatzon for modular pump plant
pipe connectIOns
tank znterzor sealant (purchased by USAID)
gate valves (purchased by USAID)
high-voltage electrlcal transmlsszon cable (purchased by USAID) to
connect pump sUe to eleCtrlClty grzd
eleCtrlClty transformer (purchased by USAID)
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•

booster pumps (purchased by USAID) located znslde district heatzng
facllmes and high-rise apartment bUlldzngs
any new pipe (purchased by USAID) to Improve the water dlstributLOn
system

complete constructLOn ofDovha tanks #2 and #3, zncludzng sealzng of the tank
znterLOrs to prevent water seepage

complete constructLOn of the Dovha pump house

pay electriClly usage charges for constructLOn and operatLOn of the project,
zncludzng operation ofall pumps (modular pumpzng plant, Phase 2 pump
statLOn, and booster pumps)

follow all relevant Ukrazman regulatLOns (zncludzng fire and bUlldzng codes),
and obtazn all necessary permits and approvals

znstruct dlstnCt heatzng plant operators to allow cold water booster pumps to be
replaced, if necessary, and the operatLOn of these pumps when needed by the
LVIV Vodokanal

ifnecessary, assist with customs clearance of all Imported eqUlpment and
materials, and obtaznmg waivers on Ukraznzan taxes

allow the CH2M HILL LVIV project office to remazn zn its exlStzng LVIV
Vodokanal premises, rent free, until the end of USAID's overall vodokanal
assistance prOject

allow the LVIV Vodokanal to undertake any responSlblllties reqUlred under this
agreement, zncludzng allocatzng the necessary funds for It to perform such
responslbllmes

guard the Dovha pump statLOn complex (zncludmg tanks and pump houses), and
prevent unauthOrized access to any portLOn of the complex, zncludmg the tanks

operate and mazntazn the Dovha pump statLOn and Paslchna water supply
dlstributLOn subsystem

U S Agency for Intematwnal Development ta~es responslbllzty for the followmg
prOVlswns

prOVide overall project management
undertake all engmeenng deSign, m cooperatLOn wUh the City ofLVIV
procure and dellver the modular pumpmg plant, mcludmg transportable pump
house, pumps, motors, and controls, to the sUe
purchase gate valves
purchase high-voltage electrlcal transmlSSLOn cable
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evaluate condltlon ofbooster pumps, and purchase any needed replacements
purchase and dellver Phase 2 pumps, motors, and controls
purchase and delzver water meters for apartment bUlldmgs, m order to help
lmprove LVK blllmg and payment collectzon
purchase and delzver lmproved qualzty water plpe
tram pump plant operators
evaluate posslble well field lmprovements, and purchase and dellver approprzate
well field lmprovement eqUlpment

SCHEDULE OF COOPERATION

Both sldes declare thelr commltment to successful accomplzshment of the Jomt project on water
servlce lmprovement for the Paslchna area m the shortest feaslble term, and alm for the
followmg schedule ofprOject lmplementatzon

• 12 August 1996 Mayor appomts task coordmator

• 15 August 1996 City allocates necessary budget, authorzzes completzon of the two
remalmng Dovha tanks, engages contractor to commence
completzon, and provldes USAID wlth wrztten notlce of these
actzons

• 25 October 1996 City completes two Dovha tanks, and mstalls hlgh-voltage
electrzcal power transmlsszon cable to modular pump plant sue
and gate valves to create dlstrzbutzon subsystem

• 29 November 1996 modular pump plant lS mstalled

• 1 May 1997 City completes structural work on the permanent Dovha pump
house and mstalls hlgh-voltage electrzcal transmlsszon cable to
thls facllzty

• 1 July 1997 City mstalls replacement water plpes

• 1 July 1997 well field rehabliltatzon completed

• 1 September 1997 permanent pump plant lS operatzonal

Slgned m LVlV, Ukrame, on August -' 1996

U S Agency for
InternatlOnal Development

Mr Gregory F HUGER
Mlsszons Dlrector
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City ofLVIV

Mr Vasyl Kuybzda
Mayor, Chalrman of the LVlV Clty
Admmlstratzon
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AppendIX C

OPINIONS OF COST

An oplmon on the cost of the USAID-funded portIOn of the Paslchna project IS presented 10

thIs appendIx, based on assumed responsIbIlIties as outlmed 10 AppendIX B Costs of the
AuxIlIary Projects regard10g Improvements to water supply, pIpe qualIty, and bIll10g and
collectIOn of payments, and the Projects outl1Oed 10 AppendIx D regard10g the Varshavska and
Zolota subsystems, are not 10cluded Costs for the Ukralman (CIty of LVIV) contnbutIon are
also not mcluded as they cannot be estImated WIth any reasonable degree of accuracy because

• lIttle publIshed (sales-tested) data are avaIlable on the pnce of serVIces and eqUIpment,
partIcularly as so few of Ukrame I s manufactured goods are sold for cash 10 the
1OternatIonal market

• at thIS tIme, It IS techmcally unsound to take prevIOus (old) pnces of Ukralman serVIces
and eqUIpment and 10dex them for mflatIOn, because so many Items were cross­
SubsIdIZed (such as electrICIty)

the correlatIon between the productIVIty of Ukralman and U S labor IS not known at
thIS tIme, so that the actual number of hours to accomplIsh a task cannot be gauged
WIth any degree of accuracy based upon U S labor estImates

PHASE 1 COST OPINIONI

Expat tech labor (10 U Sand Ukra1Oe) 200 days @ $700/day
CCN2 labor 400 days @ $100/day
CH2M HILL WDC 10% ofLOE = 60 days @ $500/day
Procurement specIalIst(s) 90 days @ $500/day

Other dIrect costs = 10% of total labor cost
AddItIOnal office eqUIpment
Expat 10dg1Og & per dIem 10 Ukrame 100 days @ $160/d
AIrfare (3 tnps)
EqUIpment

2-3 pumps, motors, controls, spares, valves, gauges, etc
prefabncated pump house
shIpp10g (1Oclud1Og contamers)
20 small booster pumps

Subtotal labor cost =

= $140,000

= $40,000
= $30,000
= $45,000

$255,000

= $25,500

= $50,000
= $16,000
= $9,000

- $150,000
= $50,000
= $50,000
= $30,000

All eqUIpment costs mclude a 5% fee m accordance WIth USAID sEPT Project contract WIth CH2M HILL

CCN means "cooperatmg country natIonal, m thIs case, Ukramlan personnel
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Expat tech labor (m U Sand Ukrame) 250 days @ $700/day
CCN labor 500 days @ $lOO/day
CH2M HILL WDC 10% of LOE = 75 days @ $500/day
Procurement speciahst(s) 90 days @ $500/day

Other DIrect Costs = 10% of total labor cost
Expat lodgmg & per dIem m Ukrame 150 days @ $160/d
AIrfare (6 tnps)
EqUIpment

4-5 pumps, motors, controls, spares, valves, gauges, etc
sluppmg of pumps, etc (mcludmg contamers)

hIgh-voltage electncal cable (assumed pnce)
electncity transformer (assumed pnce)

Subtotal (IncludIng fee)

Total Phase 1 cost

PHASE 2 COST OPINION

Subtotal labor cost

Subtotal (IncludIng fee)

Total Phase 2 cost

Subtotal estimated Phase 1&2 cost

ContIngency 10%

TOTAL ESTIMATED PHASE 1&2 COST

=

=

=

=

=

=

=

=

$50,000
$40,000

$470,500

$725,500

- $175,000
- $50,000
- $37,500
- $45,000

$307,500

- $30,800
- $24,000
- $18,000

- $330,000
- $70,000

$472,800

$780,300

$1,505,800

$150,000

$1,655,800
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Appendix D

ADDITIONAL WATER SUPPLY IMPROVEMENTS

As mdlcated m FIgure 3, three areas of LVIV receIve Inlmmal water dehvenes

• Paslchna
• Varshavska
• Zolota

Means of provldmg modest lffiprovements to water dehvenes m the Varshavska and Zolota
areas are outhned below

DI VARSHAVSKA SUBSYSTEM MODIFICATIONS

DI.I General Subsystem Characteristics

The Varshavska subsystem (FIgures 3 and 8) IS sItuated m the northern part of LVIV It
mcludes the Pldholosko resIdentIal area and the followmg streets Varshavska, Torfiana,
Pancha, and SOSlUry The vanatlon m ground elevatIOn m the area IS 90 m (from 250 to 340
m) and It COnsIStS of predoInlnantly 9-12 story resIdentIal bUIldmgs The populatIOn IS about
40,000 people, WIth Just 12,000 people recelvmg water accordmg to the 6-hour dally schedule,
as water can only reaches the thIrd floor of many apartment bUIldmgs

The ZbOlSk pump statIOn provIdes water to the area of this subsystem from the northern well
fields The water dlstnbutIOn subsystem COnsIsts of dIfferent dIameter pIpes about 9,500 m of
50-100 mm water maIns and approxlffiately 6,000 m of pIpe 200-300 mm m dIameter

DI 2 Subsystem ModIfications

In lIDtml assessment of the subsystem mdlcated that m order to lffiprove water supply
condItions and to provIde the resIdents WIth scheduled InlllimUm of SIX hour water supply, the
followmg lffiprovements should be undertaken

• rehablhtate the northern well fields to stablhze theIr performance

• mstall new valves m order to Isolate a dIstnbutIon subsystem, and pressure sensors and
recorders to morutor performance of the subsystem

• rehabIlItate the ZbOlSk pump statIOn by replacmg the old worn-out pumps

• modIfy the water dehvery schedule to serVIce the Varshavska subsystem mdependent of
other areas supphed by the pump statIOn

• lffiprove mamtenance of the eXlstmg water supply plpehnes from the well fields to the
CIty
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replace much of the eXIstmg small-dIameter dIstnbutIOn pIpes WIth larger-dIameter
pIpes

RehabIlItatIon of the northern well fields can best be accomplIshed by Improvmg the water
yIeld of eXIstmg wells ThIS can be achIeved through vanous means, mcludmg mcreasmg well
dIameter, clearnng eXIstmg pIpes, mstallmg energy-efficIent well pumps, Improvmg well field
pipelme hydraulIcs, and replacmg poorly functIornng well screens WIth those havmg better
operatIOnal charactenstics These Improvements would reduce umt electncity costs, resultmg
m operatIOnal savmgs

Some addItIonal engmeenng study wIll be reqUIred before Implementmg these modIficatIons
For example, addItIOnal hydrogeologIc mvestigations to evaluate water avaIlabIlIty m the well
field, water productIon rates before and after well rehabIlItatIon, and energy usage

Well rehabIlItatIOn eqUIpment may have to be proVIded, such as a large-dIameter rotary
dnllmg ng, addItIOnal tools, and Improved pumps, m addItIon to traImng of crews to operate
the dnll ng, clean wells, and mamtam and repaIr the pumps

EvaluatIon of pressure along the water transmIssIon pipelmes from the well fields to the CIty
penmeter WIll be needed m order to assess locatIons of excess pressure that leads to Ime
faIlures Pressure-reducmg values WIll then need to be Installed at appropnate locatIOns

D2 ZOLOTA SUBSYSTEM MODIFICATIONS

D2.1 General Subsystem CharacteristIcs

The Zolota subsystem (FIgures 3 and 9) IS SItuated m the Shevchenkivsky dIstnct of LVIV, and
mcludes 12 streets SItuated between Shevchenka Street (even-numbered houses N° 14-116),
Klepanvska Street (odd-numbered houses N° 3-17), and Zolota Street The populatIon of thIS
area IS about 10,234 people

Ground elevatIOn vanes from 295-334 m The apartment bUIldmgs mostly have 3-4 stones m
Shevchenka, Khorvatska, Yatskova, Sosenka, and Tunanskoho streets, and 4-9 stones m
Zolota Street

The Karachyrnv pump statIOn IS to proVIde thIS area WIth water accordmg to the regulated 6­
hour supply In fact, some 60 % of the reSIdents are supphed WIth water accordmg to thIS
schedule, and 40% (4,000 people) receIve water only 2-3 hours per day

The water dIstnbution subsystem COnsIstS of several dIfferent dIameter pIpes There are about
6,500 m of water mams from 80-100 mm dIameter, and about 1,500 m WIth 200-300 mm
dIameter
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D2.2 Subsystem ModIficatIons

An ImtIal assessment of the subsystem mdicated that m order to Improve the water delIvenes
to thIS reSIdentIal area, It WIll probably be necessary to

$ mstall 500 m of a new 150-mm dIameter, 2,000 m of 200-mm dIameter, and 500 m of
300-mm dIameter water delIvery pipeimes along Yeroshenko and Zolota streets m
order to Jom them WIth the eXIstmg 200-rom dIameter pIpe

o modIfy the eXIstmg water supply network mto a separate subsystem and connect It WIth
the eXIstmg Yamvska pump statIOn

modIfy the water delIvery schedule of thIS reSIdential area m order to stabIlIze the
Yamvska pump statIon performance

ThIs Imtial assessment WIll have to be further evaluated If thIS subsystem IS selected for
nnprovement as part of USAID's program m LVIV If subsequent engmeenng evaluatIons
mdicate the need for addItIonal pumpmg capacIty, It may be feaSIble to relocate the modular
pump plant from the Pasichna subsystem
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AppendIx E

TABLES AND FIGURES

ThIS appendIX contaIns the folloWIng tables and figures

Tables

1 PasIchna Area Water DIstnbutIOn PIpelIne CharactenstIcs
2 PasIchna Area Water DIstnbutIOn PIpelIne Breaks, 1995

FIgures

1 LVIV Water Supply System
2 LVIV Water DIstnbutIOn System
3 Areas of LVIV WIth MInlffial Water SerVIce
4 Areas of LVIV wIth Improved Water ServIce
5 PasIchna Subsystem
6 Proposed Improvements to Dovha Pump StatIon and Water Storage Tanks
7 Proposed LocatIon of PasIchna Subsystem Gate Valves
8 Varshavska Subsystem
9 Zolota Subsystem
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Table 1
PASICHNA AREA WATER DISTRIBUTION PIPELINE CHARACTERISTICS

Street Number of PIpe PIpe SerVIce
Name Breaks (1995) DIameter MaterIal LIfe

(mm) (Years)

Washmgton 20 300,400 steel, cast-lron 10

Kashtanova 100,200 steel 15

Kytalska 15 100,200,300 steel, cast-lron 15

Lysynytska 27 100, 200 steel 15

M Pechery 80 100,150,200 steel, cast-Iron 15

MalOflvka 11 150 steel, cast-lron 12

Paslky Halytskl 3 150,200 steel, cast-lron 12

Paslchna 106 150,400,500 steel, cast-lron 15

Sadlvnycha 3 100 steel 12

Sadova 4 200 steel 15

Sokolyna 2 200 steel 15

TupIkova 100 steel 15

Shafaryka 15 150,200 steel, cast-Iron 12

YaroshynskOl 100 steel 15

Total 286

westms\reports\lvlv\demopro2\app e E-2 20Ju196



Table 2
PASICHNA AREA WATER DISTRIBUTION PIPELINE BREAKS, 1995

Type of Damage Type of Repair Breaks

Number %

Damage between bell-and-spigot Jomt Calkmg of bell-and-splgot Jomt 173 60

Hole m 10-40 mIll diameter steel pipe Install welded saddle 76 27

Hole m cast Iron pIpe Install mechamcal clamp 20 7

Several holes m steel pipe Replace pipe 17 6

Total 286 100
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Figure 3
Areas of Lvlv with Severely Dellclent Water Service
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Propoaad Location of Paslchne Subsystem Gate Valves
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Figure 9
Zolota Subsystem
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