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PREFACE 

Under the 1992 Freedom Support Act, the United States Congress inItiated a program to provIde vanous forms of 
assIstance to new mdependent states (NIS) of the former SOVIet Umon CooperatIve Agreements were sIgned 
between representatIves of the US government and each country m WhICh assIstance was to be undertaken The 
U S Agency for InternatIOnal Development (USAID) was gIven the responSIbIlity to coordmate all U S government 
assIstance to the NIS under the Act 

Through competItIve blddmg USAID awarded a multI-year contract to a team managed by CH2M mLL 
InternatIOnal ServIces, Inc (CH2M mLL) to support ImplementatIOn of an envIronmental assIstance program to 
repubhcs of the former SovIet Umon Under thIS contract, termed the EnVIronmental Pohcy & Technology (EPT) 
Project, CH2M HILL IS to assIst USAID's mISSIOns ill Moscow, KyIV, and Almaty undertake a program to promote 
envlronmental1ffiprovements m the NIS The USAID mISSIon m KYIV supports envIronmental, and other, asSIstance 
programs to Ukrame, Belarus, and Moldova CH2M mLL established an office m KYlv from whIch to perform 
servIces m 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 m cooperatIOn WIth the asSIsted governments and USAID, the fmdmgs 
and recommendatIOns are those of the CH2M HILL team They do not necessarIly represent offiCIal pOSItIOns of 
the governments of the assIsted countrIes nor of the Umted States of Amenca 

The CH2M mLL team mcludes the followmg organIzatIOns 

• Center for InternatIOnal EnVIronmental Law 
• Clark Atlanta UnIversltylHBCUMI EnVIronmental ConsortlUm 

ConsortlUm for InternatIOnal Development 
• Ecojuns 
• EnVIronmental Comphance, Inc 

Harvard InstItute for InternatIOnal Development 
• Hughes TechnIcal ServIces Company 

InternatIOnal Programs ConsortlUm 
InternatIonal Resources Group, Ltd 

• Interfax Newsagency 
• K&M Engmeermg 

Ogden EnVIronmental and Energy ServIces Company 
• Pnce Waterhouse 
• World WIldlIfe Fund (US) 

For addItIOnal mfonnatIOn regardmg the EPT Project, contact the followmg 

In the United States of AmeTlca 
EnVIronmental PolIcy & Technology Project Head Office 
1819 H Street NW, SUIte 700 
Washmgton, DC, 20006 USA 
Telephone (202) 835-1450 
Facs1ffiIle (202) 835-1463 

In Ukrame 
EnVIronmental Pohcy & Technology Project 
Ukrame, Belarus & Moldova RegIOnal Office 
4 Bohomoltsla Street, 3rd Floor 
252024 KYlv Ukrame 
Telephone +380 (44) 247-5633/5634/5635 
Facsnmle +380 (44) 247-5637 
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EnVIronmental PolIcy & Technology Project 
LVIV Vodokanal Project Office 
64 Zelena Street, 3rd Floor 
290017 LVIV, Ukrame 
Telephone +380 (322) 76-73-89 
FaCSimIle +380 (322) 27-11-52 
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NOTIFICATIONS 

NOTE ON TRANSLITERATION 

UkraIman personal, InstItutIOnal, and place names used In EPT documents are transliterated 
mto EnglIsh from UkraIman (not RussIan), accordIng to the modIfied US LIbrary of 
Congress standard for UkraIman-to-EnglIsh transhteratIOn that has been adopted by many 
Western organIzatIOns and publIcatIOns, Includmg the Encyclapedza afUkrame (Uruversity of 
Toronto Press, 5 vols, 1984-1993) and 0 Subtelny's authontative Ukrame A HlstOry 
(Umversity of Toronto Press, 1988, 2nd edn 1994), as well as by the UkraIman CommISSIOn 
on Legal Termmology (ResolutIOn No 9 dated 19 Apn11996) 

NOTE ON COST ESTIMATES 

The opmIOns of cost shown, and any resultmg conclusIOns on project financIal or economIC 
feaSIbIlIty or fundIng reqUIrements, have been prepared for gUIdance In project evaluatIOn and 
ImplementatIOn from the mformatIOn avaIlable at the tIme the oplnIon was prepared The 
final costs of the project and resultIng feaSIbIlIty wIll depend on actual labor and matenal 
costs, competItIve market condItIOns, actual SIte condItIOns, final project scope, 
ImplementatIOn schedule, contInUIty of personnel and engmeerIng, and other varIable factors 
As a result, the final project costs may vary from the opimons of cost presented herem 
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CH2MHILL 

DO 

EPT 

krb 

LVK 

oblast 

USAID 

USD 

vodokanal 

ZhEK 

ZhBK 

ABBREVIATIONS, ACRONYMS & GLOSSARY 

CH2M HILL InternatIOnal ServIces, Inc A US-based mternatIOnal 
envIronmental engmeenng consultmg firm under contract to USAID to 
Implement a large component of the EPT Project 

Dehvery Order 

EnVIronmental Pohcy & Technology (proJect) A USAID-funded 
program to provIde envIronmental aSSIstance to the New Independent 
States of the former SOVIet UnIon 

Karbovanets - temporary currency of Ukrame (was m use from 
1991 untIl September 16, 1996) 

LVIvvodokanal MUnICIpal Communal Enterpnse The vodokanal m the 
Western UkraInIan oblast center of LVIV 

CUbIC meters 

CUbIC meters per day 

Terntonal-adminIstratIve unIt m the former SOVIet UnIon that IS stIll m 
use followmg Ukrame's mdependence A U S analogue would be 
somethmg between a state and a county 

U S Agency for InternatIOnal Development 

US dollar 

MunIcIpal water utlhty, m charge of water supply and wastewater 
collectIOn and treatment 

Mumcipal bUIldmg management agency responsIble for operatIon and 
mamtenance of houses and multI-apartment bUIldmgs owned by CIty 
admInIstratIOns, as well water, sewerage, gas, electrICIty, and heatmg 
systems withm them ZhEK IS a Ukramlan abbreVIatIOn 

BUIldmg management agency owned by a housmg constructIOn 
cooperatIve ZhBKs have the same responsIbIlItIes as ZhEKs 
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The foIlowmg termmology has been applIed m tills report 

Gross margm IS the remamder when the sum of productIOn cost, oblIgatory payments, and 
V A T have been subtracted from the gross revenue 

Gross revenue (gross proceeds) IS the mcome receIved for the sales of servIces and for other 
actIvItIes 

Losses are funds that an enterpnse Will not be able to recover 

Net profit IS the remamder when profit tax IS subtracted from the gross margm 

OblIgatory payments are taxes mcluded mto the tarIff Currently, oblIgatory payments 
mclude land and transportatIOn taxes 

Payment by acceptance IS a non-cash bank transfer, 1 e , payment for servIces provIded With 
the payer's consent and authonzatIOn 

Payment without acceptance IS made Via a bank It means that If a supplIer has applIed for 
payment to a bank (to obtam payment for servIces provIded), and If the enterpnse has any 
funds m ItS bank account, the bank, on the basIs of documents submItted by the supplIer and 
Without the enterpnse's consent, transfers the money to the supplIer's account 

ProductIOn costs IS the amount of all costs related to productIOn, mcludmg taxes and other 
costs allowed by law 

Tariff IS the rate used to calculate charges for servIces 

Unrecovered productIOn costs are the costs mcurred for productIOn and sales that have not 
been paId for by consumers 
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11 BACKGROUND 

SectIOn 1 
INTRODUCTION 

A" part of a Umted States government bIlateral assIstance program, the U S Agency for 
InternatIOnal Development (USAID) IS supportmg envIronmental management m Ukrame 
Under dIrectIOn from USAID, a consortmm led by CH2M HILL InternatIOnal ServIces, Inc 
(CH2M HILL), IS Implementmg part of US AID's EnvIronmental Pohcy & Technology (EPT) 
Project by undertakmg varIOUS tasks that have been agreed to by representatIves of the 
governments of both countnes 

Under DelIvery Order 9, Task U2 (Lviv Urban Water and Wastewater Management 
DemonstratIOn), Subtask 3 1 (Collect Data on Metenng, BIllmg, and Revenues), the 
requIrements mclude 

to present and field verify existIng data m a vodokanal on 

a the total number of connectIOns from the water system to users mcludmg InformatIOn on 
the size and type of pipe materlQI of the connectIOns whether the have valves to Isolate the 
connectIOn from the system and the category of user served by the connectIOn (mdustrlal 
commerclQl public or resldentlQ/) 

b by category of user an Inventory of water meters 

c by category of user te total amount of water billed to users In 1993 and 1994 the amounts 
actually recorded onfunctlOnIng meters and for the amounts estimated the basIs for those 
estimates 

to present data on the billIngs and revenues for a vodokanal's distributIOn system which 
would utilize enstmg mformatlOn from the vodokanal with selected verificatIOn as 
appropriate ThiS would mclude data on vanous aspects of water related revenues mcludIng 
thefollowIng 

a the amounts of billed revenues In prevIOus years by category of user and the amounts of 
revenue actually receIVed m those perIOds 

b the amount and source of all other Income or funds receIved mcludIng such sources as 1) 
fees for installatIOn of water 2) funds for capItal constructIOn projects from external 
governmental authOrities whether loans or grants or 3) any other funds recelVedfrom any 
other sources 

c descnptlOn and evaluatIOn of existing procedures for the preparatIOn and distrIbutIOn of 
bills to customers for water including the types of eqUipment and systems utlhzed the length 
of the billing period by category of customer the time reqUired from the end of the billing 
perIOd to the Issuance of bills and the average delay from Issuance of bills to receipt of 
revenues 

d determmatlOn and evaluatIOn of the role of the ZhEKs In publlc hOUSing umts relative to 
the collectIOn of revenues from apartment reSidents for water services and to the distributIOn 
of these revenues once collected mcludlng the timing and extent to which revenues are 
returned t the vodokanal 
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ThIS report mcludes data from a survey penod spannmg 1993 to the end of the first half of 
1996 

1.2 OVERVIEW 

LVIvvodokanal (L VK) IS the water & sewerage utIhty ("munIcIpal communal enterpnse") m 
the Western Ukrruman CIty of LVIV LVK IS m charge of extractmg, treatmg, and supplymg 
dnnkmg water to the CIty and outlymg mhabited areas, and mamtrunmg the water dIstnbutIOn 
system and water and wastewater faCIlItIes 

The LVK supphes water to the CIty of LVlV, to villages located WIthm the LVIV well fields' 
radms of mfluence and along the transmiSSIOn mams, to other towns located nearby the 
Western group of well fields (Horodok, Lmbm Velyky, Rudky, and Komarno), and to the 
town ofVynnyky 

The EPT Project has an office established m the bUIldmg used by LVIvvodokanal, and a 
cooperatmg country natIOnal (CCN) staff of engmeers, economIsts, computer speCIalists, and 
translators IS workmg on the project 

1.3 RELATIONS BETWEEN LVK AND CONSUMERS 

RelatIOns between L VK and consumers have certam peculIarItIes, m that the consumer IS not 
always the one who pays L VK dIrectly 

1 3 1 Consumers and PrImary Customers 

Consumers are the legal or phYSical entItIes that are provIded With water and wastewater 
servIces Pnmary customers of L VK services are the legal or phYSical entItles WIth whIch the 
LVK concludes agreements for provIdmg water and wastewater servIces (or one of these 
servIces) WIthout such agreements, the use of water and wastewater servIces IS consIdered to 
be unauthonzed Pnmary customers are the ones that pay L VK 

Consumers who are not L VK pnmary customers are chents of mtermedianes who are pnmary 
customers, Ie, who by agreement With L VK take over the responsIbIlIty to represent the 
consumers' mterests These consumers are also called secondary customers Currently, there 
are 3,936 pnmary customers and 26,166 secondary customers m LVIV 

Pnmary customers mclude mdustnal enterpnses, communal servIces, and budget 
orgarnzatIOns that have some faCIlitIes under theIr authOrIty Some prImary customers, such as 
mdustnal enterpnses, also have apartment bUIldmgs, dormltones, clubs, sport complexes, 
kmdergartens, and hospItals under theIr authorIty 

ReSIdents of pnvate houses (these are very few) are also L VK prImary customers The 
maJonty of reSIdents, who lIve m state apartment bUIldmgs, cooperatIve apartment bUIldmgs, 
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and bUIldmgs that belong to dIfferent enterpnses, are L VK consumers but not pnmary 
customers They pay for LVK servIces VIa bUIldmg management agencIes (mcludmg ZhEKs 
and ZhBKs, see SectIOn 1 33) 

It should be noted that pnmary customers pay L VK under vanous tanffs 

1.3.2 CategorIes of Consumers 

UntIl the end of the first half of 1996, all the L VK consumers were classrfied m three 
categones, wInch governed the tarIff rates apphed for water consumptlOn and wastewater 
servIces The three groups are 

1 ReSIdentIal sector 

• reSIdents of state apartment bUIldmgs, that pay through ZhEKs 

• reSIdents of cooperatIve bUIldmgs, that pay VIa ZhBKs (house constructlOn 
cooperatIves) 

• reSIdents of apartment bUIldmgs belongmg to enterpnses or organIZatlOns, and 
Defense MInIstry apartment bUIldmgs, that pay VIa theIr house management 
boards 

2 

3 

• reSIdents of pnvate houses, that are pnmary customers and pay L VK 
themselves 

Industry and transport 

Other consumers, consIstmg of communal servIces, budget organIzatlOns, and 
collectIve farms 

1 3.3 BUlldmg Management AgenCies 

UntIl July 1996, the maJonty of the reSIdentIal category of consumers (98%) were bIlled for 
L VK servIces through pnmary customers These mcluded ZhEKs (housmg & utIlItIes 
departments), ZhBKs (house constructlOn cooperatIves), and other bUIldmg management 
agenCIeS ResIdentlal pnmary customers WIth the most consumers are the ZhEKs 

There are 61 ZhEKs m LVIV 

• 15 m Halytsky dIstnct 
• 13 III Franktvsky dIstnct 
• 10 III ZalIznYChny dIstnct 
• 12 III Shevchenktvsky dIStnct 
• 11 III Lychak:Jvsky dIstnct 
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There are also 169 ZhBK bUIldmg management agencIes, 4 agencIes responsIble for bUIldmgs 
belongmg to mdustrIal enterprtses and other organIzatIOns, and 3 agencIes m charge of 
Defence Mmistry apartment bUIldmgs 

Accordmg to the mandates of the bUIldmg management agencIes, they are to make 
agreements WIth L VK for water and wastewater servIces As a rule, the agreements contam 
amendments added by the agencIes, whIch may mclude the followmg Items 

1 The pnmary customer Will pay mto the L VK bank account only the amount of 
resIdents' payments collected by the 30th of every month - not the amount bIlled by 
LVK 

2 Where water meters are mstalled, the measurement of water consumed IS based on 
meter readmgs 

3 Meters are to be mstalled by L VK - not at the expense of the prImary customer 

4 LVK, not the prImary customer, IS responsIble for supplymg water to the prImary 
customer's water consumers, and mamtammg water facIlItIes, sources of water, and 
devIces (mcludmg seals) 

All the ZhEKs charge theIr consumers accordmg to the establIshed norms of water 
consumptIOn and wastewater servIces, rather than the amount of money that L VK charges 
them for servIces It takes less tIme, and the ZhEKs make fresh accounts only when the tarIffs 
for water and wastewater are changed In addItIOn, It IS advantageous to the ZhEKs m that 
they collect the maximum from the consumer based on the norms, and are not hkely to have 
to payout oftheu own pocket for exceSSIve water consumptIOn (for whIch the prImary 
customer IS responsIble) 

ZhEKs transfer payments collected to the L VK bank account as the payments are collected 
from the reSIdents For example, there are many ZhEKs that transfer partIal payments two to 
three times dunng a month They retam 10% of the payments they collect as a servIce fee 

The ZhEKs m LVIV can be dIVIded mto three types 

A Have theIr own cash-offices, eqUIpped With computers, and payments are made 
dIrectly at these cash-offices (all the ZhEKs m Zahznychny dIStrICt) 

B Have no cash-offices, but are eqmpped WIth computers, and payments are made 
through savmgs-banks (part of the Shevchenklvsky dIstrIct ZhEKs) 

C Do not have cash-offices, the documents are processed With calculators, and payments 
are made through savmgs banks (all the ZhEKs m Franklvsky, Lychakivsky, and 
HaIytsky dIstncts, and the remamder of ShevchenkIvsky dIStrICt) 

In ZhEK types A and B, It IS pOSSIble to define what portIOn of theIr money should be paid to 
LVK However, It IS ImpossIble to define LVK's dole m group C, whIch mcludes most 
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ZhEKs The L VK has no access to mformatIOn on payments by the resIdentIal sector to the 
ZhEKs for L VK servIces 

WIth the L VK havmg a large debt to electncIty supplIers (1 5 tnlhon karbovanets or 8 6 
mIllIon USD m August 1996), the LVIV CIty AdmInIstratIOn deCIded to audIt the ZhEKs on 
transfernng payments collected (from the reSIdential sector) to the LVK bank account 

The audIt (carned out by representatIves of the Control InspectIOn, Tax and FmancIaI 
Departments) revealed that on September 01, 1996, the reSIdentIal sector had paId 63 7 
percent of the amount bIlled, whereas the ZhEKs transferred only 38 5 percent to the L VK 
bank account, Ie, 252 percent of the cash collected was not transferred to LVK 

So far there are no realIstIC enforcmg methods regardmg the ZhEKs, although there are 
appropnate clauses m the agreements between them and LVK For example, accordmg to the 
agreement, the pnmary customers (1 e , ZhEKs), have to proVIde LVK WIth apartment 
descnptIOns1 at least twIce a year In general, they meet thIS reqUIrement, but L VK has no 
access to the ZhEK files, and thus cannot check on the reported number of reSIdents ill 
apartments 

1 An apartment deSCrIptIOn IS a document WhICh contams data on the number of reSIdents and plumbmg 
fixtures m an apartment 
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Section 2 
METERING 

Metermg m the water supply system IS necessary for the system's ratIOnal and effiCIent 
operatIOn Only havmg relIable measurement results at each stage of the process of water 
supply - startmg at the well and endmg With the consumer's tap - can clear Judgements be 
made about the techrucal condItIon of each sectIOn m the system and, If necessary, prompt 
actIOn be taken to stop water losses and wastage 

Moreover, meterIng at each sectIOn of the system Will allow the LVK to stop Illegal 
connectIOns to the water supply system, reduce the amount of water whlch IS unpaid for, and 
Improve ItS financIal SItuatIOn In addItIOn, water metermg of consumers Will provIde them 
WIth relIable mformatIOn about thelf water usage and allow them to make declSlons about 
usmg less water and savmg money On the other hand, meterIng represents a sIgmficant 
capItal expendIture and operatIOn cost 

At present, metenng m the L VK water systems IS mcomplete, due to a lack of meterIng 
deVIces mstalled m the system, both at the water productIOn and water consumptIOn stages 

The amount of water bIlled IS determmed based on establIshed norms for water consumptIOn, 
and on readmgs of meters where they eXIst Accordmg to L VK data, only 10 percent of water 
users have meters mstalled (see Table 2-6) 

The L VK calculates losses m the system as a dIfference between the amount of water 
delIvered and amount bIlled The system losses also mc1ude water used for supplymg the 
approXImately 90 VIllages located wlthm the well fields' zone ofmfluence Therefore, total 
losses m the system are equal to the amount ofunbilled water Measunng of the amount of 
unbilled water should be a prIonty step to mcreasmg the effiCIency and profitabIlIty of the 
water supply system Reducmg water losses Will allow L VK to Improve ItS finanCIal 
condItIon 

The amount of water delIvered and amount bIlled for the last four years, accordmg to L VK 
data, IS shown m Table 2-1 

Table 2-1 
DIfference Between Water DelIvered and Water Billed by LVK 

1993 1994 1995 1996 
Water DelIvered (1,000 m3

) 152,432 151,379 150,539 144,650 

Water Billed for (1,000 m3
) 133,612 120,169 114,718 107,226 

Losses In the System (1,000 m3
) ]8,820 31,210 35,821 37,424 

Losses In the System (0/0) 123 206 238 259 
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The table shows that system losses almost doubled over the analyzed perIod oftlme (from 
18,820,000 m3 m 1993 to 37,424,000 m3 m 1996) 

LVK meterIng results, taken at the mam stages of water productlOn and delIvery, were 
checked, and some additlOnal measunng was done, by the EPTILVlv staff 

2 1 METERING AT WELL FIELDS 

The CIty of LVIV abstracts water from 173 wells, located m 20 well fields, outsIde the CIty 
lImIts Smce most of the well fields are not eqUIpped With operatmg and calIbrated meters, 
the amount of water produced at the well fields IS not actually metered, neIther at each 
mdIvIdual well nor m total Instead, L VK calculates the amount of water produced by the 
amount of energy used 

EPTlLvlV staff conducted one-tIme measurIng at some of the well fields Table 2-2 shows 
average dally water productlOn, accordmg to L VK monthly data and based on the actual 
measurements taken by EPTlLvlV staff 

Table 2-2 
Average Dally Water ProductIOn at Selected Well FIelds 

Well FIeld Average Dady ProductIOn (m3
) 

EPTlLvlV Measurements LVKData 

~tryl (02Ju196) 123,700 139,798 

Hlynna - Navana (04Sep96) 14,400 14,073 

Velykopole (lONov96) 11,700 7,748 

Voha Dobrostanska (lONov96) 14,100 6,777 

Vllshanytsra (18Mar97) 14,400 12,310 

Stare Selo (05Sep96) 19,400 22,453 

PluhlV (03Apr97) 49,400 51,130 

Total 247,100 254,289 

The L VK and EPT IL VIV data on the total amount of water produced at these well fields 
dIffers by only 3 percent Tills IS not a sIgmficant devIatIon, and the L VK water productIon 
data can be conSIdered acceptable 

2 2 METERING IN TRANSMISSION MAINS 

About 600 km of steel, cast Iron, and remforced concrete pIpes are used for transmIttmg water 
from the four groups of well fields outSIde LVIV to the pump statlOns at the CIty lImIts Nmety 
VIllages located withm the well fields' zone of mfluence (With a total populatlOn of about 

ept IVlv\805\km\metermg\st mtr_sec2 wpd 2-2 05Jul97 1 



• 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

67,300) are connected dIrectly to the system - to the well field headers, dIrectly to mdivIdual 
wdls, or to the transmISSIOn mams These vIllages get water free of charge The L VK 
operates and mamtams the water supply networks m these vIllages In the town ofVynnyky, 
the water supply network IS operated by the Kohbn communal enterpnse, by agreement With 
LVK 

Apart from the VIllages wIthm the well fields' zone ofmfluence, the LVIV water supply 
system also provIdes water to VIllages along the transmISSIOn mams L VK calculates the 
amount of water supplIed to these VIllages as the dIfference between the amount produced 
from wells (mc1udmg purchased water) and the amount receIved at the pump statIOns at the 
CIty lImIts 

All the VIllages are connected wIthout pressure reducers or water meters Water IS therefore 
supplIed to some VIllages at consIderable pressure, WhICh causes great water losses resultmg 
from leakages Regardless, L VK calculates VIllage water consumptIOn accordmg to 
establIshed norms 

Table 2-3 shows L VK data for the last four years on the amount of water delIvered and 
amount bIlled to customes outSIde the CIty, Ie, to VIllages, "other" customers (mc1udmg the 
Horodok vodokanal and communal enterprIses), and to Vynnyky town 

Table 2-3 
DIfference Between Water DelIvered and Water BIlled OutSIde the CIty 

1993 1994 1995 1996 

Water delIvered (1,000 m3
) 10,671 9,753 9,486 27,650 

VIllages 4865 4,575 3,256 19,463 

other 4,455 3,943 4,571 6,427 

Vynnyky 1 351 1,235 1,659 1,760 

Water bIlled (1,000 m3
) 4,636 4,178 7,163 6,380 

VIllages 302 179 2,397 4,491 

other 3,901 3,738 3,737 1,483 

Vynnyky 433 261 1,029 406 

Losses (1,000 m3
) 6,035 5,575 2,323 21,270 

Losses (%) 566 572 245 769 

VIllages 938 961 264 769 

other 124 52 182 769 

Vynnyky 679 789 380 769 

Analyzmg the LVK reported data m Table 2-3, It becomes clear that losses III that part of the 
system are substantIal Two questIOns then anse 
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1 Why should L VK delIver an amount of water consIderably exceedmg the amount of 
water bIlled? 

2 Where does the unbIIled water go? 

In answer to these questIOns the folIowmg assumptIOns can be made 

• there are Illegal connectIOns 
• exceSSIve water consumptIOn occurs 
• there are sIgruficant losses m the village networks 

Based on mspectIOns and measurements taken by the EPT IL VIV along the transmiSSIon mams, 
and on the approXImate evaluatIOn of leakage, the average amount of losses m the 
transmISSIOn mams can be assumed to be 5 percent of the total amount of water pumped mto 
the system (see Table 2-1) For example, the losses for 1996 can be estImated at (0 05 X 
144,650,000 m3

) = 7,233,000 m3 

The amount of unbilled water and resuItmg finanCIal losses mfhcted on L VK are shown m 
Table 2-4, based on L VK reported data 

Table 2-4 
Unbdled Water DelIvered OutSIde the CIty m 1996 

Total water delIvered outside LvlV 27,650,000 m3 

Water billed ·6,380,000 m3 

Water bIlled at zero tanff ·7,309,000 m3 

Losses (5% of all water delIvered) ·7,233,000 m3 

Remamder Unbilled water = 6,728,000 m3 

2,018,000 hryvruas 
1,060,000 USD 

The cost of unbIlled water was calculated usmg the mmImum tartff for reSIdents (0 30 
hryvruas/m3) Even at thts tartff, L VK financial losses constItute 2,018,000 hryvruas, or 
1,060,000 USD per year 

2 3 METERING IN THE CITY 

The City dlstnbutIOn system IS suppbed from the seven pump statIOns located around the CIty 
outSkIrts These pump statIOns pump water eIther directly mto the dIstrIbutIOn system or to 
the four booster pump statIOns or tanks located withtn the dIstrIbutIOn system, whIch then 
delIver water mto the dIstnbutIOn network 

UItrasoruc statIonary flow meters are mstalled at most of the pump statIOns, for metenng the 
amount of water pumped mto the CIty dIstnbutIOn network 
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Table 2-5 shows LVK data on the amount of water delIvered to consumers In LVIV and the 
amount bIlled for 

Table 2-5 
-

DIfference Between Water DelIvered and Water BIlled In LVIV 

1993 1994 1995 1996 
Water delIvered (1000 m3

) 141,761 141,626 141,053 117,000 

Water bIlled (1000 m3
) 124,244 111,491 107,554 100,846 

Network losses (1000 m3
) 17,517 30,135 33,499 16,154 

Network losses (%) 124 213 237 138 

The LVK data shown In Table 2-5 Indicates that reported water losses In the CIty dlstnbutIOn 
network constItuted about 14 percent In 1996 ThIs means that 86 percent of the total amount 
of water delIvered to consumers was bIlled, no matter whether or not It actually got to the 
consumers' taps 

An analysIs of the breakdown rate In the LVIV dIstnbutIOn system carned out by the EPTlLviV 
staff showed that the number of breakdowns In the last 10 years has almost doubled, there 
are, on average, 14 breakdowns In the system every day Thus It can be surmIsed that the lack 
of meters Installed at consumer connectIOns In LVIV allows LVK to bIll for more water than 
the consumer actually receIves 

2 4 METERING OF CUSTOMERS 

The amount of water for bIllIng IS calculated by L VK based mostly on the establIshed norms 
for water consumptIOn, and also from readIngs of Installed meters Table 2-6 presents the 
number of water users by consumer group and the number of meters Installed 

I 
Table 2-6 

I Customer Meters In 1996 

Consumer Group Number of Meters In % with 
Customers OperatIon Operatmg Meters 

ReSIdentIal 19,632 509 3 

IndustrylTransport 3,489 1,175 34 

Communal and budget 3,045 935 36 
organIzatIOns 

Total 26,166 2,619 10 
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SInce only 10 percent of customers have operatIng meters Installed, water consumptIOn IS 
calculated mostly from norms The actual water consumptIOn can be hIgher or lower than the 
norms If the actual water consumptIOn IS hIgher than the norm, then the L VK loses part of Its 
profit, and If It IS lower, then the consumer IS bIlled more 

In the penod between March and October 1996, the EPTlLvIV staff, as part of the Problems 
of System Measurements program, dId metenng on the connectIOns to the ten bIggest 
consumers for each group, and compared the results WIth the norms 

The obtamed data showed 

1 In reSIdential bUIldIngs WIth 6 hours of water supply, the measured water consumptIOn 
was close to the norms In reSIdentIal bUIldmgs wIth 24 hours of water supply, the 
measured water consUmptIOn was twIce as hIgh as the norms Where measunng was 
done, most consumers dId not have meters and were beIng bIlled by the norms 

2 At mdustnal enterpnses the total measured water consumptIOn was 1 2 tImes hIgher 
than the nOff!1~ These enterpnses all bad meters Installed, so e"en t.lJ.ough--they use 
more water than the norms set for them, they pay for all of It 

3 For communal enterpnses, the total measured water consumptIOn and the norms 
cOIncIded For budget organIzatIOns, the total measured water consumptIOn was 1 5 
tImes hIgher than the norms Where measunng was done, the customers had meters 
mstalled and were bemg bIlled accordmg to theIr readmgs But It may be supposed 
that unmetered budget orgaruzatIOns are paymg nothIng for up to 30 percent of the 
water they are usmg 

2 5 CONCLUSIONS 

As a result of analyzmg the LVK reported data on measunng at each stage of the water supply 
and water consumptIOn cycles, the conclusIOn can be made that at present L VK suffers the 
largest financial losses along the sectIOn between the well fields and the LVlV CIty lImIts In 
order to cut these losses the follOWIng steps must be taken 

• find and elllnmate Illegal connectIOns 
• find and stop exceSSIve water consumptIOn outsIde the CIty hmIts 
• find and stop losses m the VIllage water supply networks 

Metenng of connectIOns to the system can playa sigruficant role In water system 
management, bIllmgs, and revenue However, a fully 100-percent metered system would 
represent a major capItal Investment, and should not be undertaken Without careful analYSIS 
ThIS Issue IS dIscussed further m the EPT Project report on Problems of System 
Measurements 
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SectIOn 3 
BILLING AND COLLECTION 

3.1 ORGANIZATION 

The L VK Sales Department IS m charge of bIllmg and admlmstenng the collectIOn of 
payments for water and wastewater servIces At the begmmng of 1996, the department had a 
staff of 53 controllers, of WhICh 35 were mspectors (m charge oftakmg meter readmgs on sIte 
and wntmg out bIlls) The staff also mcluded of 4 accountants, 4 data entry computer 
operators, and 7 engmeers Processmg of mcommg and outgomg data was carned out usmg 8 
computers 4 386-type PCs, 2 486-type PCs, and 2 286-type PCs Four computers were used 
by accountants, and the other four by operators 

There was an accountant m charge of each category of consumers (resIdential, 
mdustry/transport, and other, see SectIOn 1 32), who admllllsters payments by the pnmary 
customers Every month the accountant makes mcome statements for the pnmary customers 
whIch show payments transferred to the bank and debts to the LVK 

3.2 PROCEDURE 

Pnmary customers WIth meters mstalled have theIr meter readmgs taken by 
mspectors/controllers, and are bIlled m accordance WIth the readmgs for water consumed, and 
also are charged for wastewater servIces m accordance WIth establIshed norms If there are no 
meters mstalled, the pnmary customers are bIlled m accordance WIth the establIshed norms 
on water and wastewater servIces If the water meters are not functIOmng, the mspectors 
calculate the average daily water consumptIOn for the last two months that the meter 
functIOned and multIply It by the number of days m the current month 

Every pnmary customer, and some secondary customers, has a regIstratIOn/account number, 
entered mto one of the 200 route regIster books The account number has a correspondance to 
the page number m the regIster book L VK sends a monthly bIll to each of the accounts The 
mspectors delIver the bIll to the pnmary customer representatIve, so as to offiCially regIster 
ItS dehvery FIgure C-1 presents a bIll form filled m by a mspector that IS dehvered to a 
pnmary customer 

There IS an mspector m charge of each of the regIster books, whIch has to be filled m by a 
certam date every month ThIS means that an mspector enters data on every account about the 
total amount of the water consumed, and the sum to be paId by pnmary customers for water 
and wastewater servIces (see FIgure C-2) 

Every regIster book has 100-350 accounts An mspector has 1-3 days to fill m the regIster, 
dependmg on the number of accounts After entenng all the necessary mformatIOn, the 
mspector passes the regIster to an operator to enter the data m a computer, and starts on the 
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next regIster FIllmg m the regIsters and Issumg bIlls to the prImary customers takes from the 
16th of the current month to the 1st of the next one 

Every month all the L VK prImary customers receIve theIr bIlls on a set day L VK bIlls the 
reSIdentIal sector for water and wastewater servIces through ZhEKs by the 5th of a current 
month (see SectIOn 1 33) Communal and budget orgamzatIOns are dehvered bIlls dated the 
day of enterIng the data about the quantIty of the water consumed m the route regIster books 
Budget/communal orgamzatIOns and the varIOUS types ofbUIldmg management agenCIes (see 
SectIOn 1 3 3) pay L VK dIrectly VIa bank transfers m umtemlzed lump-sum payments 

After the 28th of every month, LVK mforms mdustnal/transport enterpnses of the amount of 
the bIll and apphes for payment to the bank ThIS category of pnmary customer pays under 
non-acceptance terms, whIch means that If they have money m theIr bank account, the bank 
transfers the money to the L VK account WIthout the need for theIr consent 

3.3 COLLECTION DATA 

3.3.1 ReSIdentIal Sector 

The reSIdential sector IS the largest water consumer group It consumes 56 percent of the total 
amount of water bIlled The reSIdential sector was bIlled m the amount of 3 percent of the 
total amount bIlled m each of 1993 and 1994, 15 percent m 1995, and 28 percent m the 1 st 
half of 1996 

ThIs conSIderable dIfference between the amount of water consumed and the amount bIlled IS 
the result of a low tarIff rate apphed to thIS consumer group dunng the past five years (see 
Table B-1) The reSIdentIal tarlffwas only 4 percent of the average tanfffor water (7 percent 
for wastewater servIces) m 1993, 10 percent m 1994 (10 percent for wastewater), 29 percent 
m 1995 (23 percent for wastewater), and 76 percent m the 1 st half of 1996 (81 percent for 
wastewater) 

Of total payments collected from all consumer groups, the reSIdentIal sector paid 1 percent m 
1993, 3 percent m 1994, and 8 percent m the 1 st half of 1996 

A companson of the amount bIlled to the money actually receIved from the reSIdentIal sector 
IS presented m Table D-1, showmg that L VK dId not recover 1 6 mIllIon USD from thIS 
consumer group m the 1 st half of 1996 

The payment collectIOn rate for the reSIdentIal sector was 26 percent m 1993, 63 percent m 
1994,42 percent m 1995, and 23 percent m the 1st half of 1996 The overall low collectIOn 
rate from the reSIdentIal sector IS thought to be caused by the followmg 

• Payments are collected VIa mtermedlary bodIes (bUIldmg management agenCIes) that 
do not always pass them on to LVK (see SectIOn 1 33) Moreover, these groups do 
not prOVIde L VK With any mformatIOn on the amount and tIme of the payments 
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collected, even though It delIvers bIlls wIth an explanatory statement m whIch each 
secondary customer IS ItemIzed separately 

• Part of the populatIOn IS entItled to dISCOuntS for the water and wastewater servIces In 
the begmnmg of 1995, the state granted a targeted subsIdy to persons wIth low 
mcomes However, It only paId back a small portIOn of the SubsIdIes and dISCOuntS to 
L VK (see Table B-2) 

• Due to poor economIC condItIOns m the country, a consIderable part of resIdential 
consumers dId not receIve regular salary payments, whIch resulted m delayed 
payments for communal servIces, mcludmg L VK servIces 

• There IS a lack of enforcmg measures for those reSIdents that do not pay for L VK 
servIces Current legIslatIOn does not sanctIOn applymg enforcement measures for 
collectmg debts Furthermore, there are no clauses that speCIfy penaltIes for non
payment for L VK servIces 

In the begmmng of August 1996, L VK suspended delIvery of water to part of the reSIdentIal 
seL-tor WIth the largest debts About 90 percent of the debtors paId therr bIlls WIthIn two 
weeks ThIS actIOn was of an expenmental nature, but m the OpInIOn of the L VK Sales 
Department It cannot become a polIcy, for the followmg reasons 

1 Apartment bmldmgs have no valves allOWIng water supply to be cut off to mdIvIdual 
apartments Water supply cut off to an entIre reSIdential buIldmg may cause unfaIr 
hardshIp to those reSIdents who have already paId for L VK servIces 

2 The legahty of thIS actIOn IS questIOnable, smce there are no clear-cut clauses m 
current legIslatIOn permIttmg cuttmg off supply m return for non-payment 

3.3 2 Industrial Enterprises 

Industnes consume the smallest amount of water - only 7 percent of the total amount of 
water bIlled However, thIs consumer group pays the most for L VK servIces In 1993 and 
1994, mdustrIal enterpnses were bIlled 88 percent of the total amount bIlled, 72 percent m 
1995, and 54 percent m the 1st half of 19962 

The dIscrepancy between the amount of water consumed and the amount bIlled IS a result of 
the hIgher tanffs applIed to mdustrIal enterpnses (see Table B-1) Industry tanffs offset the 
shortfall between the other consumer groups' tanffs and the average tanff 

As a percent of the total payments collected, mdustnal and transport enterpnses paId 90 
percent m 1993, 89 percent m 1994,81 percent ill 1995, and 84 percent ill the 1st half of 
1996 

2 Industnal blllmg structure for L VK services IS presented ill Section 3-1 and Figures 3-1 to 3-4 of the report 
Fmancw/ Impacts 
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A companson of the amount bIlled by L VK and payments collected from tills group IS 
presented In Table D-2 The result of the calculated profit shows that LVK dId not recover ItS 
productlOn costs from thIs group durIng the penod from 1993 untIl 1996 In the 1 st half of 
1996, L VK's profit amounted to 1 6 mIllIon USD 

L VK's collectlOn rate for Industry/transport enterpnses was 84 percent In 1993, 78 percent In 
1994, 79 percent In 1995, and 121 percent In the 1 st half of 1996 These enterpnses pay for 
LVK servIces under non-acceptance terms (see SectlOn 22) DespIte thIs condItIon, the 
Industnes paId 70 percent m barter or mutual cleanng of debts, and only 30 percent m cash 

In 1996, the L VK Sales Department closely mom to red 170 Industnes that were major water 
consumers If any of them developed a large debt for water and wastewater servIces, LVK cut 
off theIr water supply at three days' notIce In most cases, these enterpnses found a way to 
pay at least part of theIr debt WithIn a short penod 

3 3 3 Other Consumers 

Other consumers conSIst of communal servIces and budget organIzatIOns, accountIng for 37 
percent of the total amount of water consumed They were bIlled m the amount of 9 percent 
of the total In each of 1993 and 1994, 13 percent m 1995, and 18 percent In the 1 st half of 
19963 

UntIl August 1996, the "other" category of consumers was dIVIded mto budget orgamzatIons 
and communal enterpnses, and were subject to dIfferent tarIffs for water and wastewater 
servIces (see Table B-1) 

Of the total payments collected, the proportlOn of payments receIved from thIs group was 9 
percent m 1993,8 percent m 1994, 10 percent m 1995, and 9 percent m the 1st half of 1996 

ComparIson of the amount bIlled and the revenue actually receIved by L VK from communal 
servIces and budget organizatlOns IS presented In Table D-3 Profit calculatIOns show that 
L VK dId not recover ItS productIOn costs from these consumers dunng the survey penod At 
the end of the 1 st half of 1996, the profit was a negatIve 0 8 mIllIon USD 

The payment collectlOn rate of the group was 86 percent m 1993, 76 percent m 1994,57 
percent m 1995, and 39 percent m the 1 st half of 1996 As With the bUlldmg management 
agenCIes (ZhEKs), the budget and communal organIzatIOns authonzed theIr banks by wntten 
request to transfer payments to L VK 

3 BIllmg Structure for LVK services to thiS consumer group IS presented m SectIOn 3 1 and Figures 3-1 to 3-4 
of the report Fmanclal Impacts 
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3.4 CONCLUSIONS 

Durmg the survey penod, budget mstItutlOns were LVK's pnnclpal debtor There has been 
almost no cutoff of water supply to budget orgamzatlOns, because among the LVK's largest 
debtors WIthm thIS consumer group are hospItals, educatIOnal establIshments, and 
kmdergartens, and It IS doubtful whether the State SanItary-EpIdemIOlogy ServIce and the 
Clty AdmInlstratlOn would glve permISSIOn for suspendmg thelr water supply 
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SectIon 4 

REVENUE 

41 WATER SUPPLY AND WASTEWATER SERVICES REVENUE 

L VK' s mam source of revenue IS the gross proceeds receIved m comphance WIth set tanffs 
for water and wastewater servIces provIded The dIfference between the sales revenue and the 
total productIOn cost IS the gross margm, whIch conSIsts of the sum of the net profit of the 
enterpnse, the state's net profit leVIed as the VAT, profit tax, and oblIgatory payments Thus, 
LVK' fi at t h b 1 1 1 t r 11 ,.. - s manet s atUS (..dll e analyzea accoramg to me fOllOWIng fOrmUla 

Net profit (of the enterpnse) = Revenue mmus gross margm 

= R- (TPC + VAT + PT + OP), where 

R - sales revenue receIved for servIces 
TPC - total productIOn costs mcurred 
V AT - value added tax 
PT - profit tax 
OP - obhgatory payments (currently mclude land tax and transportatIOn tax) 

From 1993 untIl the 1 st half of 1996, profits were calculated on the baSIS of the amount bIlled 
and payments actually collected The results of these calculatIOns are presented m Table D-4 
These calculatIOns show that dunng the survey penod (from 1993 untIl the 1st half of 1996), 
L VK dId not recover aU Its productIOn costs and dId not pay suppher's bIlls ill full, as It dId 
not generate suffiCIent revenue 

The L VK consumer collectIOn rate was 82 percent ill 1993, 78 percent ill 1994, 71 percent m 
1995, and 78 percent m the 1 st half of 19964 

L VK was not able to recover Its productIOn costs and make a reasonable profit due to the 
followmg major reasons 

• delayed and illcomplete payments for water and wastewater servIces by consumers 
• eXIstmg taxatIOn and accountmg practIce 
• delay m the applIcatIOn of new tariffs 
• illcreased costs 

If consumers had pmd 100 percent oftherr bIlls dunng the survey penod, L VK could have 
recovered all Its productIOn costs (WIth the exceptIOn of 1994) 

4 The payment collectIOn rate for the servIces proVIded ill the perIod from 1993 tIll the 1st half of 1996 IS 
presented ill the SectIOn 3 1, Table 3-1 of the report FmancIaI Impacts 
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The losses m 1994 would be accounted for by the followmg reasons 

1 Current legIslatIOn dId not allow L VK to take Into account the forecasted InflatIOn 
rate 

2 There were delays m establIshmg new tanffs, because many vanous state InstltutIOns 
had to take part In venfyIng the calculatIon and approval 

4.2 OTHER SOURCES OF REVENUE 

Dunng the survey penod of the report (from 1993 to the I st half of 1996), L VK also had the 
followmg addItIOnal sources of revenue 

• sale of matenals 
• repair of water meters 
• transportatIOn servIces 
• rents 
• hIgher tanffs for exceedmg concentratIOn norms for dIscharged wastewater 
• capItal mvestments from the budget for L VK system development 

The total mcome receIved from the above mentIOned sources IS presented m Table 4-2 ThIs 
mcome was a small portIOn of L VK' s total revenue, varymg from 0 7% m 1993 to 0 1 % m 
the 1 st half of 1996 

Table 4-2 
Revenue ReceIved from Other ActIvItIes 

Item Umt 1993 1994 1995 1st half 
1996 

Sale of MaterIals mIllIons krb 0 200 3000 0 
USD 0 2,000 17,000 0 

HIgh ConcentratIOn Wastewater mIlhons krb 0 0 300 0 
USD 0 0 2,000 0 

Rent Payments mIllIons krb 223 0 300 0 
USD 18,000 0 2,000 0 

Water Meter RepaIr mIllIons krb 8 43 100 100 
USD 1000 0 1,000 I 000 

TransportatIOn ServIces millIons krb 76 260 500 1,100 
USD 6,000 2,000 3,000 6,000 

Total Income mIllIons krb 306 503 4240 1,200 
USD 24,000 4,000 24,000 7,000 
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LVK sold whatever matenals It receIved as barter payment for servIces provIded that were 
not used m sustammg Its productIOn process 

Water meters were repaIred at the request of consumers For the repaIr of water meters L VK 
charged set pnces The pnce charged for calIbratIOn was 20% of the meter repmr pnce Table 
4-2 presents repmr and calIbratIOn costs of flow meters of varIOUS dIameters 

Table 4-2 
Water Meter RepaIr and CalIbration 

Water Meter Diameter (mm) Costm krb Cost III usn 
50 870,000 460 

100 1,435,000 770 

150 1,595,000 850 

200 1,745,000 930 

Consumers were not charged for the water supply mstallatIOn But they were charged for 
flushmg water supply plpelmes In thIS case the pnce was based on the calculated amount of 
water used 

Durmg the survey penod only a small amount of capItal mvestments5 for the L VK system 
development was made These funds were mamly from the local mumclpal budget There 
were no other sources of capItal mvestments or bank loans 

5 CapItal Illvestments III the water and wastewater systems are presented III SectIOn 3 4, Table 3-4 of the report 
Fznanclal Impacts 
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SectIon 5 

NEW STANDARD AGREEMENT 
BETWEEN LVK AND PRIMARY USERS 

In 1996 a new standard agreement between the L VK and Its pnmary users was drawn up 
whIch m the L VK's opmIOn, the agreement has a legal force So far the LVK has not been 
keepmg to the clauses of the agreement presented below ThIS IS accounted for by the fact that 
the document has no clear-cut legal clauses on the relatIOns between the L VK and the pnmary 
users 

To enter mto an agreement WIth the L VK, the pnmary user IS to submIt the followmg 
documents to the L VK productIOn-techrucal department All these documents are to be 
approved by the L VK 

1 An applIcatIOn for connectIOn to the L VK water dIstnbutIOn system to receIve the 
reqUIred quantIty of water, mcludmg quantIty calculatIOns 

2 A statement stIpulatmg the responsIbIlIty related to mamtenance of dIstnbutIOn 
pIpelmes between the L VK and the pnmary user 

3 A plan of the area dIstnbutIOn system approved by the ChIef ArchItecture Department 
of the CIty of LVIV 

4 A certIficate WIth the plan of the area water dIstnbutIOn system whIch IS under the 
pnmary user's authonty contammg the data on the quantIty of water consumed, a plan 
of a sewerage system and the quantIty of dIscharges, and speCIficatIons of any flow 
meter whIch may be mstalled 

5 A schematIC layout of the pnmary user's faCIlItIes contammg the layout of the water 
dIstnbutIOn system and wastewater servIce connectIOns 

The L VK IS responSIble for provIdmg the water consumer WIth dnnkmg water that meets the 
reqUIrements of the current state standards (rOCT 2874-82) and for receIvmg wastewater 
dIscharges WIthIn the set lImIts 

The pnmary user's general responsIbllItIes are the follOWIng 

1 To pay on tIme for the LVK servIces 

2 To mamtam the water dIstnbutIOn system and wastewater network, deVIces and 
eqUIpment under the pnmary user authonty 

3 To pay a penalty for exceedmg the amount of the water consumptIOn as based on the 
norms It IS 5 tImes the tarIff for the water consumed 

4 To mamtam flow meters and the premIses where the water meters are mstalled 
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To pay for the water consumed and wastewater servIces m accordance wIth the 
approved tarIffs 

To pay for the servIces m accordance WIth the new tarIffs that are changed dunng the 
current agreement WIthout changes m the terms of the agreement, I 

To purchase and mstall meters, bIllmg IS done accordmg to meter readmgs 

Meter readmgs must be taken at least once a month by an L VK representatIve together 
WIth a pnmary user representatIve, If the water meter has been temporarIly removed 
by an LVK representatIve or broken (If the pnmary user IS not to blame for It), the 
quantIty of the water consumed IS calculated as an average metered dally water flow 
for the last two months that the meter functIoned and the calculatIOn IS made 
accordmg to thIs procedure untIl a new meter IS mstalled, If there has not been any 
metenng, the calculatIOn IS based on the theoretIcal delIvery capaCIty of each servIce 
connectIOn 

The amount of wastewater that gets mto the sewerage system IS the amount of water 
consumed from the communal water dIstnbutIOn system plus other sources of water 
supply m accordance WIth meter readmgs and If there IS no meter mstalled, the 
calculatIOn IS based on the delIvery capaCIty of every servIce connectIon 

To appomt an employee responsIble for the water supply WIthm the pnmary user's 
faCIlItIes, mamtenance of the water supply sources, other water faCIlItIes, water meters 
and seals on them 

The pnmary user category mcludmg mdustnal enterpnses, communal servIces and budget 
orgaruzatIOns have the follOWIng responsIbIlItIes 

1 To pay 0 5 percent penalty of the amount bIlled for every day of delay m case of 
delayed payment, takmg mto account the mflatIOn rate 

2 In case of a groundless refusal to pay, whole or m part, the amount of money that the 
L VK bIlled, the pnmary user IS to pay a penalty of 5 percent of the amount bIlled, If 
the pnmary user delays payment more than 15 days, the L VK can stop provIdmg 
water and receIvmg sewerage dIscharges WIthout further notIce 

3 To pay for the LVK servIces duectly Via a bank whIch means that on a set day at a 
pnmary user's wntten request (communal servIces and budget orgamzatIOns) the 
payments (the amount of whIch IS stIpulated In the agreement) are to be transferred 
from the pnmary user's bank account to the LVK bank account The payment of the 
amount stIpulated m the agreement IS to be made m the penod from the 1 st to the 5th 
of the current month The final bIll IS made on the baSIS of meter readmgs The 

1 If the pnmary user does not keep to the terms of the agreement, sanctions are appbed to hlffi m accordance 

WIth 'The Regulations on Mamtenance of Water Supply System m the CIties and Villages of Ukrame" 
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charges bIlled mclude the current month charges for the quantIty of water stipulated m 
the agreement and the charges for the extra quantity of water consumed and 
wastewater dIscharges, penaltIes and other pOSSIble bllhngs 

Industnal enterpnses are to pay for actual water consumptlOn and wastewater servIces 
under non-acceptance terms by the 28th of the current month after the L VK mforms 
the pnmary user the cost and applIes for payment to the bank 

To pay accordmg to hIgher tanffs for dIscharges contammg contammant 
concentratlOns exceedmg the norms 

The agreement IS made for two years 

For the pnmary user group that mcludes ZhEKs, have the followmg responsIbIhtIes 

1 To pay the LVK's bIll by the 30th of the current month 

2 To check over bIllmg at least once m three months and to dehver the hst of apartment 
descnptlOns once m SIX months2 

3 The agreement IS made for one year 

For the pnmary user category mcludmg ZhEKs, the LVK responsIbIlIties are the followmg 

1 

2 

3 

To delIver to the pnmary user a group bIll for water and wastewater servIces (for the 
prevlOUS month) by the 5th ofthe current month 

To repay the pnmary user (ZhEKs) 10 percent of the total amount of money paId by 
the populatlOn for water and wastewater servIces (a servIce fee) 

To repay the pnmary user the cost of pumpmg water to the upper floors Ifthe L VK 
has been submItted the calculated cost and the address of booster pumps' IocatlOn 

After makmg the agreement, each pnmary user IS gIven a SIX -figure regIstratIon code m 
which the first figures mdicate the consumer category of a pnmary user The IdentificatlOn 
codes of the pnmary users are the followmg 

• 100 -- ZHBKs (house constructIon cooperatives) and house managements m charge 
of the apartment bUIldmgs belongmg to the MInIStry of Defense and some enterpnses 

• 101 -- ZhEKs 
• 102 -- Budget orgamzatlOns 
• 105 -- Baths, laundnes and hotels 
• 2 -- Communal servIces 

2 Apartment deSCrIptIOns are Important because the LVK's bIllmg IS based on the number of resIdents shown m 
the apartment deSCrIptIons 
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• 3 -- IndustrIal enterprIses 
• 4 -- CollectIve farms 
• PRI-- Pnvate houses 

The last figures of the regIstratIon code, With the exceptIon of ZhEKs, correspond to the 
number of the agreement The last three figures of the ZhEKs' regIstratIOn codes correspond 
to the ZhEKs' IdentIficatIOn numbers 

The LVK pnmary users are grouped on a temtonal basIs regardless of the consumer 
category Some consumers that are not the LVK's pnmaI) users, are also regIstered m the 
route regIster books, and have theIr own regIstratIOn number (konto) In fact, all consumers 
have theIr kontos WIth the exceptIOn of the apartment bUIldmgs supplIed WIth water through 
dIstrICt heatmg facIlItIes (WhICh have theIr kontos) The LVK sales department IS furnIshed by 
the ZhEKs With the data on the number of houses, apartments and reSIdents that are served by 
these faCIlItIes 
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AppendIX A 
NATIONAL BANK OF UKRAINE EXCHANGE RATES 

The calculatIOns m the tables have been made m accordance WIth the offiCIal rates of the 
NatIOnal Bank of Ukra me The official exchange rate was the followmg 

• 
• 
• 
• 

on 25 December 1993 -
on 25 December 1994 -
on 25 December 1995 -
on 25 June 1996 -
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Table B-1 

Water and Wastewater Tanffs 
Consumers Measurement Unit 1993 1994 

Water 

Average Tariff krb/m3 1914 6072 
including $/m3 015 005 

Residential Sector krb/m3 85 610 

$/m3 001 001 
Percentage Ratio of Average Tariff % 4% 10% 

Budget Institutions krb/m3 500 780 
$/m3 004 001 

Percentage Ratio of Average Tariff % 26% 13% 

Communal Services krb/m3 1650 8680 
$/m3 013 007 

Percentage Ratio of Average Tariff % 86% 143% 

Industry krb/m3 14200 87160 

$/m3 113 074 
Percentage Ratio of Average Tariff % 742% 1435% 

Wastewater 

Average Tariff krb/m3 619 3216 
including $/m3 005 003 

Residential Sector krb/m3 43 310 
$/m3 000 000 

Percentage Ratio of Average Tariff % 7% 10% 

Budget Institutions krb/m3 170 400 

$/m3 001 000 
Percentage Ratio of Average Tariff % 27% 12% 

Communal Services krb/m3 1230 4700 
$/m3 010 004 

Percentage Ratio of Average Tariff % 199% 146% 

Industry krb/m3 7100 26800 
$/m3 056 023 

Percentage Ratio of Average Tariff % 1147% 833% 

Note The tariffs were In effect at the end of the accountable periods 

I 
1995 1 st half of 1996 

21414 27669 
012 015 
6160 21000 

003 012 
29% 76% 

24740 34000 

014 019 
116% 123% 

24740 34000 

014 019 
116% 123% 

247700 192000 

138 106 
1157% 694% 

14190 11172 
008 006 
3240 9000 

002 005 
23% 81% 

10870 15000 

006 008 
77% 134% 

12020 15000 

007 008 
85% 134% 

49940 54000 

028 030 
352% 483% 
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Table B-2 
State Mandated DIscounts and SubsIdIes for L VK ServIces 

Measurement 1993 1994 1995 1st half Total 
Vmt of 1996 

Discounts mtlhons krb 8 260 23,140 63,580 86,988 
Amount BIlled to State USD 6,000 2,200 129,000 351,000 482,800 

Amount Paid by State mdhonskrb 0 0 0 30,000 30,000 
USD 0 0 0 166,000 166000 

Amount Liable by millions krb 8 260 23,140 33,580 56,988 
State USD 6,000 2,200 129,000 185,000 316800 

SubsIdIes mIllions krb ° 0 190 630 820 
Amount BIlled to State USD 0 0 1,000 3,000 4,000 

Amount LIable by mIllIons krb 0 0 190 590 780 
State USD 0 0 1,000 3,000 4,000 

Unpaid Debt to LVK mIllIons krb 8 260 23,330 34,170 57,768 
USD 6,000 2,200 130,000 189,000 320,800 
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Appendix C 
ILLUSTRATIONS OF LVK STANDARD BILLS AND REGISTER 
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Figure C-l: STANDARD BILL 

Form N° 1 

"LVIVVODOKANAL" 
CITY OF LVIV COMMUNAL ENTERPRISE 

LVlV, Zelena str, 64, tel 75-32-34 
Bank account W 000508705 
LVIV Lycbaklvsky Ukratman Social bank 

Mlmstry of Fmances 
n-119 

~ 
BILL N°l-55 

dl 'Ca 
-513 
d :;; S ~ Pnmary user IIAtlasll 

8§'€~ Pnmary user s bank account No __ _ 

»~ ~ dl 
"'U'O,.o 
p.. dl '" 
"1::Io.o .... dl 

Address Zelena str 20 

dlSfr~ 
§~g~ 
dl .... '" dl ......... -'-' ° dl ...... I=:,.ot 
O.....,_~ 

dl::lc;a'" 
~ 0.t:: ~ 
o,€tIlB 
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»8:I=l ....... 
"'::Idlf.ll 
'0 '" S 
~t~o..S 
.s~p..~§ 

~ s ~ s 
S dl ° 1-0 S-S.::::!:l .... 
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~ I:::: l't-S » 
'00s::; ......... 

.... '" dl ° ° '" ..... ~ 
o.::IdldlS::>" 
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B~O~dl ",,.!4'O'+"-.... ° 01) .... ~ :;3'8 SO,+" 

.o~:;3>'~ 
J:!>.o{i~ 
~~9l/)-S 
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Period billed May 6 to June 6, 1996 

Last meter reading 01314m3 

PrevIous meter readmg Q1254m3 

Difference 60m3 

Amount charged for water 14,715,600 

Amount charged for wastewater 2,996,400 

Total 17,712,000 
Includmg V AT(value added tax )- 2,952,590 

Energy fund - 88,294 
(Inspector) 

Total amount blUed __ =_11,800.294 

C-2 

4'VpMJ N. 
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FIgure C-2: PAGE WITH KONTOS 
FROM INSPECTOR'S REGISTER BOOK 

Konto 

Zelena St _________ II -119 
Pnmarv User - Przntzng House HAt/as" 
Uppel Flow j\lJeter 
tel 284 01 230 

Konto 53 

Flo\\ meter on sen Ice connectIOn ChIef Power Engrneer Zhmznkovsky Semen Pylypovych 
Floor :2 (on (he fight) 

norm 1000 mJ Imonth 
Date "feter Water Water Amount -\mount Total 

Readmg Consumed BIlled Btlled for Billed for Billed 

Flo\\ \1etcr Water Waste-
water 

\fav 3 8858 m3 mJ mJ m3 krb krb krb 

Note 



AppendlxD 
SUMMARY OF BILLINGS AND PAYMENTS 
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Table 0-1 
Dynamics of Amount Billed and Payments Actually Collected from Residential Sector 

Measurement 1993 1994 
Unit Billed Collected Billed! 

Gross Revenue 1,000,000 krb 1,558 399 13,847 
$1,000 124 32 118 

Total Services 1 000000 krb 1 052 1 052 11 535 
Production Costs $1,000 83 83 98 
Result from 1 000000 krb 506 -653 2312 
Main Activity $1,000 40 -52 20 

Land Tax1 1 000 000 krb 15 15 103 
$1,000 1 1 1 

Transportation 1 000000 krb a 0 a 
Tax $1,000 0 a 0 
Profit 1 000 000 krb 32 8 207 
Tax $1,000 3 1 2 
Value Added 1 000 000 krb 336 86 

3 o~~ 
Tax $1,000 27 7 
Other Expenditures 1 000000 krb - - 23 
not Included Into Production Costs $1,000 - - 0 
Other Services Sale 1 000000 krb 3 3 15 
Revenue $1,000 a 0 a 
Calculated Profits 1,000,000 krb 141 -744 -932 
or Unrecovered Production 
Costs $1,000 11 -59 -8 

Note 
1 Until 1995 the land tax was Included In production cost 
2 Profits and unrecovered production costs have been calculated according to the follOWing formula 
hne 10 = hne 1 - hne 2 - hne 4 - hne 5 - hne 6 - hne 7 - hne 8 + hne 9 

Collected 
8,702 

74 
11 535 

98 
-2833 

-24 

103 
1 
0 
0 

130 
1 

1 904 
16 
23 

0 
15 
0 

-4,875 

-42 

1995 
Billed Collected 
382,417 162,267 

2,132 904 
292447 292447 

1630 1 630 
89970 -130180 

502 -726 

5609 5609 
31 31 
45 45 

0 0 
746 317 

4 2 
64598 27410 

360 153 
- -
- -
386 386 

2 2 
24,967 -157,565 

139 -878 

I 
1 st half of 1996 

Billed Collected 
585,026 137,388 

3,229 758 
403266 403266 

2226 2226 
181 760 -265878 

1 003 -1467 

3142 3142 
17 17 
50 50 

0 0 
25085 5891 

138 33 
97500 22897 

538 126 
- -
- -
102 

I 
102 

1 1 
59,227 -294,614 

327 -1,626 
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Table D-2 
Dynamics of Amount Billed and Payments Actually Collected from Industry 

Measurement Umt 1993 1994 
Billed Collected Billed 

Gross Revenue 1,000,000 krb 45,843 38,401 350,279 
$1,000 3,635 3,045 2,989 

Total Services 1 000000 krb 30950 30950 291798 
Production Costs $1000 2454 2454 2490 
Result from 1 000000 krb 14893 7451 58481 
Main Activity $1 000 1 181 591 499 
Land Tax1 1 000000 krb 1404 1404 3269 

I $1000 111 111 28 
Transportation 1 000000 krb 1 1 13 
Tax $1000 0 0 0 
Profit 1 000000 krb 936 784 5224 
Tax $1 000 74 62 45 
Value Added 1 000000 krb 9892 8286 76624 
Tax $1000 784 657 654 
Other Expenditures 1 000 000 krb - - 735 
not Included Into Production Costs $1000 - - 6 
Other Services Sale 1 000000 krb 278 278 471 
Income $1000 22 22 4 
Calculated Profits 1,000,000 krb 4,342 -1,342 -23,644 
or Unrecovered Production 
Costs $1,000 344 -106 -202 

Note 
1 Until 1995 the land tax was Included In production cost 

2 Profits and non-recovered production costs have been calculated according to the follOWing formula 
line 10 = Ime 1 line 2 line 4 - line 5 - line 6 - line 7 - line 8 + line 9 

Collected 
274,948 

2,346 
291798 

2490 
-16850 

-144 

3269 
28 
13 

0 
4101 

35 
60145 

513 
735 

6 
471 

4 
-81,373 

-694 

1995 
Billed Collected 

1,870,180 1,479,417 
10,425 8,246 

1430187 1 430187 
7972 7,972 

439993 49230 
2453 274 

51140 51 140 
285 285 
406 406 

2 2 
:1649 2887 
' 20 16 

3H,911 249903 
1 761 1 393 

- -
- -

:,517 3517 
20 20 

12jl,544 -200,449 

689 -1,117 

~~ -
, 

I 

! 

1st half of 1996 
Billed Collected 
1,110,174 1,343,236 

6,127 7,413 
765258 765258 

4223 4223 
344916 577 978 

1 904 3190 
30720 30720 

170 170 
487 487 

3 3 
47603 57596 

263 318 
185021 223863 

1 021 1235 
- -
- -
998 998 

6 6 
112,803 297,030 

623 1,639 
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Table 0-3 
Dynamics of Amount Billed and Payments Actually Collected from Other Consumers 

Measurement Umt 1993 1994 
Billed Collected Billed 

Gross Revenue 1,000,000 krb 4,197 3,522 17,961 
$1,000 333 279 H.3 

Total Services 1 000000 krb 2,833 2833 14992 
Production Costs $1 000 225 225 1~'8 
Result from 1 000000 krb 1 364 689 2999 
Main ActiVity $1000 108 55 26 
Land Tax1 1 000000 krb 129 129 117 

$1000 10 10 1 
Transportation 1 000000 krb 0 0 0 
Tax $1 000 0 0 0 
Profit 1 000000 krb 86 72 268 
Tax $1000 7 6 2 
Value Added 1 000000 krb 906 760 3 9~'9 
Tax $1 000 72 60 ~,4 

Other Expenditures 1 000000 krb - - i'6 
not Included Into Production Costs $1000 - - 0 
Other Services Sale 1 000000 krb 25 25 17 
Revenue $1 000 2 2 0 
Calculated Profits 1,000,000 krb 398 -118 -1,2108 
or Unrecovered Production 
Costs $1,000 32 -9 -10 

Note 

1 Until 1995 the land tax was Included In production cost 

2 Profits and unrecovered production costs have been calculated according to the follOWing formul~ 
line 10 = line 1 - line 2 - line 4 - line 5 - line 6 - line 7 - line 8 + line 9 I 

Collected 
9,835 

84 
14962 

128 
-5127 

-44 

117 
1 
0 
0 

147 
1 

2151 
18 
26 

0 
17 
0 

-7,435 

-63 

1995 
Billed Collected 
287,791 141,716 

1,604 790 
220083 220083 

1227 1227 
67708 -78366 

377 -437 
4899 4899 

27 27 
39 39 

0 0 
562 277 

3 2 
48614 23939 

271 133 
- -
- -
337 337 

2 2 
18,831 -102,284 

105 -570 

I 
1st half of 1996 

Billed Collected 
369,497 134,065 

2,039 740 
254699 254699 

1406 1406 
114798 -120634 

634 -666 

3066 3066 
17 17 
49 49 

0 0 
15844 5749 

87 32 
61580 22343 

340 123 
- -
- -
100 100 

1 1 
37,425 -148,675 

207 -821 



I 
No 

1 

2 

3 

4 

5 

Il6 

7 

8 

9 
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~ 
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Table D-4 
Dynamics of Amount Billed and Palyments Actually Collected by LVK 

Measurement Umt 1993 1994 1995 
Billed Collected Billed 

Gross Revenue 1,000,000 krb 51,598 42,322 382,086 
$1,000 4,092 3,356 3,260 

Total Services 1 000000 krb 34835 34835 318295 
Production Costs $1000 2762 2762 2716 
Result from 1 000000 krb 16763 7487 63791 
Main Activity $1 000 1329 594 544 
Land Tax1 1 000000 krb 1 547 1547 3489 

$1 000 123 123 30 
Transportation 1 000000 krb 1 1 14 
Tax $1 000 0 0 0 
Profit 1 000000 krb 1 053 ,g64 5698 
Tax $1000 84 69 49 
Value Added 1 000000 krb 11 134 9 132 83582 
Tax $1 000 883 724 713 
Other Expenditures 1 000 000 krb - ,- 785 
not Included Into Production Costs $1000 - - 7 
Other Services Sale 

I 
1000000 krb 306 306 503 

Income $1 000 24 24 4 
Calculated Profits 1,000,000 krb 4,881 -2204 -25,785 
or Unrecovered Production 
Costs $1,000 387 175 -220 

Note 

1 Until 1995 the land tax was Included In production cost 

2 Profits and unrecovered production costs have been calculated according to the follOWing formula 
hne 10 = hne 1 - hne 2 - hne 4 - hne 5 - hne 6 - Ime 7 - hne 8 + hne 9 

Collected Billed Collected 
293,485 2,540,388 1,783,401 

2,504 14,160 9,941 
318295 1942717 1 942717 

2716 10829 10829 
-24810 597671 -159316 

-212 3331 -888 
3489 61648 61648 

30 344 344 
14 490 490 
0 3 3 

4377 4957 3480 
37 28 19 

64200 429122 301252 
548 2392 1679 
785 - -

7 - -
503 4240 4240 

4 24 24 
-93,683 167,342 -460,298 

-799 933 -2,566 

1st half of 1996 
Billed Collected 
2,064,696 1,614,689 

11,395 8,911 
1423223 1423223 

7854 7854 
641 473 191466 

3540 1 057 
36928 36928 

204 204 
586 586 

3 3 
88532 69236 

489 382 
344101 269103 

1899 1485 
- -
- -

1200 1200 
7 7 

209,454 -146,259 

1,156 -807 
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