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PREFACE

Under the 1992 Freedom Support Act the UnIted States Congress II1ltmted a program to provide vanous forms
of assistance to new II1dependent states (NlS) of the fOllner Soviet Umon CooperatIve Agreements were signed
between replesentatlves of the US govelnment and each country m which aSSistance was to be undertaken The
U S Agency for InternatIOnal Development (USAID) was given the responslblhty to coordmate all U S
govel nment assIstance to the NIS undel the Act

Through competItive bIdding, USAID aWaided a multr year contract to a team managed by CH2M HILL
InternatIOnal Services Inc (CH2M HILL) to support Implementation of an environmental assistance program to
lepubltcs of the former Soviet UllIon Under this contract, telmed the EnVironmental Poltcy & Technology
(EPT) ProJect, CH2M HILL IS to assist USAID's miSSIOns 111 Moscow Kylv and Almaty undertake a pi ogram to
promote environmental Improvements m the NIS The USAID miSSIOn In Kylv supports envlIonmental, and
other assistance programs to Ukrall1e, Belarus, and Moldova CH2M HILL estabhshed an office 111 Kylv from
which to pel form selvlces m these countrIes under the EPT Project

ThIS repOlt was plepared as a contractually required deltverabJe under a contract between USAlD and CH2M
HILL Although wOIk on thIS report was conducted m cooperatIon wIth the assisted governments and USAID,
the findmgs and recommendatIOns are those of the CH2M HILL team They do not necessarIly represent officml
pOSitIOns of the governments of the assisted countl les nOI of the United States of AmerIca

The CII2M HILL team Includes the followmg OIgamzatlOns
Center for IntelnatlOnal EnVironmental Law
Clm k Atlanta Ul1lverslty/HBCUMI EnVironmental Consortium
ConsortIUm for InternatlOnal Development
EcoJuns
EnVIronmental Compliance Inc
Harvald Institute for InternatlOnal Development
Hughes Techl1lcal Services Company
InternatlOnal Programs ConsortIUm
InternatIOnal Resources Group, Ltd
Interfax Newsagency
K&M Engineering
Ogden Envirolllnental and Energy Sel vices Company

• Pnce Waterhouse
• World WIldlife Fund (US)

ror addltronal mformatlon regarding the EPT PloJect, contact the followmg

In the United States of Amenca
EnVIronmental Policy & Technology PloJect Head Office
1819 H Street NW SUite 700
Washington, DC, 20006 USA
Telephone (202) 835-1450
FaCSimile (202) 835 1463
Contact Dr James Westfield

In Ukrame
EnVIronmental Policy & Technology ProJect
Ukrame Belarus & Moldova RegIOnal Office
4 Bohomoitsla Stl eet 3rd Floor
252024 Kylv Ukrame
1 elephone +380 (44) 247-5633/5634/5635
facsllmle +380 (44) 247 5637/5638
Contact MI Ties van Kempen
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LVlv Vodokanal PI oJect Office
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NOTIFICATIONS

NOTE ON TRANSLITERATION

Uktalllian personal~mslltu1IOl1a1 llnd-place names medJIJ EPT documents ate tlPllls1JleLa1ed
mto Enghsh from Ukranuan (not Russian), acc01dmg to the modIfied U S Liblatyof
Congress standdld for Uktal1uan-to-Enghsh transhteratlOl1 that has been adopted by many
Westell1 orgalllzatlOns and pubhcatIol1s, mcludmg the Encyclopedia ofVia al11e (Ulllveisity of
Townto Press, 5 vols, 1984-1993) and 0 Subtelny's autholltative Via al11e A HzstOi y
(Ulllversity of Totonto Pless, 1988, 2nd edItIon 1994), as well as by the Ukrallllan
CommIssIOn on Legal Teumnology (ResolutIOn No 9 dated 19 Aplll, 1996)

NOTE ON COST ESTIMATES

The opmIOns of cost shown, and any resultmg conclusIOns on project financial 01 economiC
feasIbilIty 01 fundll1g reqUIrements, have been prepared for gUIdance 111 project evaluatIon and
nnplementatIOn from the ll1formatIon avmlable at the tnne the opuuon was plepared 1he
final costs of the project and resultll1g feasIbIlIty wIll depend on actual labor and materIal
costs, competitIve market conditIOns, actual site condItIons, final project scope,
nnplementatIOn schedule, contll1UIty of personnel and engmeerIng, and other vallable factors
As a lesult the final project costs may vmy from the 0pll1IOnS of cost presented herem
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ABBREVIATIONS, ACRONYMS & GLOSSARY

CH2M HI LL Inte1l1atlOnal ServIces, Inc A US-based Inte1l1atIonal
enVllonmental engIneeung consultll1g firm under contract to USAID to
Implement a large component of the EP1 PlOJed
COWl Consultants (Denmark)
DIstnct lIeatll1g Facillty
DIstnct MaIntenance ream
DehvelY Ordel
Envllonmental Pollcy & Technology (PloJect) A USi\ID-funded
plOgram to plOvlde environmental a<;slstance to New Independent
States of the {Olmel Soviet Umon
LVIV Vodokanal (mulllcipal publIc walel ullhty)
A govcrnment tetritollal-adnlllllstlative umt m the formel Soviet Ulllon
that IS stIllm use followll1g Uklmne'<; mdependence A U S analogue
would be somethmg between a state and a county
Planmng & Development Collabolatlve, Inc A U S -bac;ed consuItmg
finn under conti act to USAID to Implemenl part ofthe U S
govcrnment'c; dS')lstance plOglam to Uklall1c's housmg and communal
sel vices sectOi
Pump Stdtlon
U S Agency 101 IntclllatlOnal Dcvelopmcnt
i\ mumupdl entity Icsponslblc 101 opclatlOn and mall1tcnancc or
hou')cc; ,lilt! multl-apdl tmcnt buIldll1g<; owncd by uty admml<;t1allOlls,
ac; well dS wdtCl, sewelage, gac; c1ectllclty, dnd heatll1g syc;tLms wlthm
them
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SectIOn 1
INTRODUCTION

As part of a Umted States government bIlateral assistance program, the US Agency for
IntematlOnal Development (USAID) IS suppOltmg envIronmental management m Uklame
Under dIrection from USAID, a consortIUm led by CH2M HILL IntematlOnal Selvlces, Inc
(CH2M HILL) IS nnplementmg part of USAID's EnvIronmental PolIcy & Technology (EPT)
Project by undertakIng vanous tasks that have been agleed to by representatives of the
governments of both countnes

USAID has authollzed CH2M HILL to perform a senes of tasks m Ukrame under Dehvery
Oidel (DO) 9 Task U2 (LVIV Water Management DemonstratIon) mcludes a leqUlrement
(Subtask 2 5 - Conduct Workshops for UtIlIzatIOn of InfOlmatIon from the Study ofthe LVIV
Voclokanal) that

the Contlactor Wlll wnduct a selles ofwork<ihopsJOI the staffofthe LVIV
Vodokanal, the Cay oj LVll, and ojjlclals.fi om othel Gitles and vodokanals as
applopllate Em)1 WOI kshop wIll be up to one day mlengthf01 an avel age of15
people and wlll COvel a Vallety oftOpICS Ielated to the findmgs and methodology
bemg developed Included m the tOpICS f01 discusslOn wlll be concepts on the value of
conductmg an econ0I111C analysis, and the steps Iequl1 ed to complete such an
analysis The analysIs pelf01 med by the conti act01 fOI the LVIV Vodokanal should be
used as the case study f01 the W01 kshop Workshop malellals shallmclude
appl 0pllate II anslatlOlls mlo a language specified by USAIDIKlev

1 he wOlkshops, held m LVIV, m westem Ukrmne, dealt wIth the followmg tOpICS

(1) Impoltance of System Measurements
(n) Metel InstallatlOns and Repmr
(lll) LVK Blllmg and Payment CollectlOn
(IV) InspectlOn and AnalysIs of LVK Customers wIth Watel Meters Installed
(v) MeasUlements at Major Watel Pump StatIOns
(vn) Mamtenance of the CIty DlstnbutlOn System
(Vlll) Breakages m the Water DlstnbutIon System
(IX) Measurement of Flow at the Wastewater Tleatment Plant

The fiISt two workshops wele held 111 October 1995, and are reported m the document
Uhame SU11l11lmy Report on LV1V Vodokanal W01/nhop'i 1 & 2 LV1V 25 & 27 adobel 1995
Workshops 3 & 4 were held on 27 and 28 Match 1996, and are reported 111 the document
Uhal11e Summmy Rep01t on LV1V VodokanalWOlkshop'i 3 & 4 LV1V 27 and 28 Mmch 1996
Both documents were submItted to USAID by CII2M HILL

Unclel the tellns ot the contract CH2M HILL IS Iequned to submIt a Summary Report on
each WOl kshop Il1ls document hat; been prepat ed 111 fulfillment of that obligatIOn, pertammg
to Workshops 5

cpt IVlvl7~6/uh report,\workshp~\R9w"s5wpd I 1 20l\ug97



Section 2
RESULTS

LVIV Vodokanal EPT Workshop 5 was orgamzed by and held In the EPT/LvlV office (on
LVK plemlses) on 14 June 1996 Attendees mcluded the LVIV VodokanaIl;)taff the LVIV
Water InspectOiate, and PADCO representatives Appendix B lists the wOlkshop attendees,
while the plesentatlOn tOPiCS are listed In Appendix A

Presenters at the workshop wele

• Mr Alexandel SlPlVY, EPT/LvlV task leader
• Dr KllS Buros, a CH2M I-IILL se1110f watel & wastewater engmeel and techmcal

ddvlSOf to the EPT PlOJect
• Ms famma Glpp, EPT/Lvlv se1110r watel and wastewatel engmeer
• Ms Mana frylIovska, EPT/Lvlv se1110r water and wastewatel eng1l1eer
• Ml Michael Sharkov, EP f/LvlV se1110r watel and wastewater engmeel
• MI Oleh Tsarynnyk, EP1/LvlV watel and wastewatel engIneel
• Ms SVltlana Shekhovtsova, EPT/LvlV economist
• MI AnatolI KopytIn, EP f/LvlV se11101 water and wastewater engIneel

Both UkraInian and dual English/UkrainIan language versIOns of all matellals wele used
dunng the workshop, which was conducted USIng English-Uktai11lan and Ukralluan-English
translatIOn

2 1 OVERVIEW OF WORKSHOP 5

Mr SlPIVY gave a general overview ofthe workshop plOgram (see Appendix A)
Dr Buras greeted those present on behalf of USAID

2 2 WORKSHOP 5 TECHNICAL ASPECTS OF SYSTEM
MEASUREMENTS AND REVIEW OF POTENTIAL PROJECTS

2 2 1 Importance of System MeasUl ements

On behalf of the EPT Project Mr SIPIVY made a plesentatlOn of hiS leport The ImpOi tance of
System Measwements (see handout matellallll Appendix C, pages C-2 to C-6) In hiS report
he emphasized the Importance of obtamlllg accurate data fm Improvlllg LVK operatlOnal and
economic pelformance

Both accUlate data on water flow or uSdge and eneigy efficiency are extlemely Important fm
the operatIOn of the LVK system, and consequently when asseSS1l1g means of Improvmg these
opewtlons Such data on the LVK system IS often not aVailable 01 Inaccurate More accUlate
data and updated meaSUlements could be uc;ed to enhance operations and (most Important at
tIus tllue) In devlsmg an Investment plan for LVK With the Wol1d bank and/Oi othel
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ll1tel11atlonal financIa1ll1stltutlOns

B.Ised on the results of the sUlvey with the pOltabk metel about tlllee large US-made fixed
w.Itel metels would be fUll1lshcd to LVK 101 mstallatlOn fOl specific Imge customcrs fhl'>
would then allow LVK to collcetly bIll for actual Wdtu uscd and may be an mccntlve fOl
usel s to conselve watel

SpeualmstallatlOn tools would be mc1uded as pmt of the plOunement, m Oldcl to
dcmonstlatc how they can '>dVC LVK tImc .Ind effort 111 the lIl,>t.IllatlOn of mctels, 01 lepall 01

plpC 01 metel lIlstallatlOns I he'>e tools 111c111de sevclal cut-off saws that would supplcment
thc one which h.I'> aheddy bcen proClllcd 011 bch.Il1 of USAID and tIall,>felled to LVK by the
CP I PIOlcct

2 2 2 Metel InstallatIOn and Repair

Ms Malia Ilyhov<;ka desellbed maJol plOblcl11s ofmctcl IIlstalldtlOn dlld lepall (<;ec pdge<; C
7 to C-8)

• CllllUltly LVK has 26 166 pnl11my (,ustomers (dllcd wnnectlOlls to the system)
Many of these leplesent l1umuous lIldlvldual USCIS such as sepmate apm tments m a
blIlldmg 01 glOUp of blIlldmgs, that me served by one wl1nectIon to the system Only a
pOI tlOn ofthcse pllmmy consumelS are meteled 1hese meters have been mstalled
over the past 50 to 60 yedis and leplesent a WIde vallety of manufactureIS Ihe older
metels wele genelally manu[actUled 111 Poland, willie the newer ones (sl11ce 1950)
were made 111 the [olmel USSR A maJOl problem With the newel metels IS the
h equency of repan s reqlIlred LVK has Ieported that the aveIage pellod that a new
metel llI1KtIons 111 the system IS about 18 months It must then be lemoved lepaned,
and then 1emstalled

Io make an approxllnatlOn of the enOl t that It would take to mamtam the meters 111
the <;ystel11 If all the pllmmy customers wele meteled, they wele diVided I11to t1l1ee
glOups ba<;ed on metel size up to 40 nll11, between 40 and 150 111m (l00 111m), and
150 nlln and above Ihe dvelage lepmr times (excILmve oflemoval and leplacement)
wele obtamed (10111 LVK and alC ba,>ed on thc Icpall parts belllg IcadIly aVdllablc

L.hIe 2-1
ProJectcd Annual Repair Time for Fully-Metered LVI( Primary Customer'l

Mctci Size Number of IndiVidual Repan Total Repair Time
(dlam) Metcrs Tune (man-hom s) (man-hours)

40 mm 7,850 34 26,690

100 111m 10,466 90 94 194

150 200 mill 7,850 7 I 55,735

lot'll 26 166 176,619
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Based on 1 able 2-1, and assummg one fmlllle pel metel pel year l IfLVK chose to
meter all prImary customers with the type and qualIty of meters that ate cm rently
purchased, It would lequue about 90 to 100 people to staff the meter lepau glOUp In
addition, this would lequlle a Imge lOCI ease m space, tools, and budget allocated to
meter Icpall

• Assummg that the average pllce oflocally manufactured flow meters approximates
that shown m the followmg table, and that the cost fot mstallatlOn (mcludmg shut-off
valves, bypass plp1l1g etc) IS about the same as the metel Itself for 40-mm metel s,
tWIce as much fot 100-mm meters and 2 33 times as much fOI 150 to 200-mm metels,
rablc 2-2 leflects the estImated cost of 1l1stallmg new meters (and meter facIlIties) fot
all prImaly customels I he actual cost could be a bltlowel than thiS, as some of the
usels aheady have the faulttles to mstall metels However, the cost IS still substanttal,
and at half the cost It would sttll be ll1 the range of US$7 11111hon On the othel hand, If
meters from Westell1 Emope were used, the cost ofthe meters of 100 mm and 1mgel
would be thlee to ten tunes as much

Table 2-2
Approxlm.lte Cost of InstallIng Meters for AlIl'nmary CUlltomers

Meter SIZe Number Individual Metel Total Cost
(dmm) ofMetels Metel Cost Inst.tllatlOll Cost (USn)

40mm 7,850 $100 $100 $1,570,000

100 111m 10,466 $150 $300 $4,710,000

150 - 200 ITIm 7,850 $300 $700 $7,850,000

Total 26,166 $14,130,000

• PlOvIded that the cost of pat ts fOI each repall (10 USD) was about $5 to $10, the
annual cost ofrepatr Palts alone (for half the meters each yea!) would be m the range
of $63,000 to $130,000

• The mstallatIon of such a Imge number of meters would reqmre mCleasmg the
mamtenance staff, or chang1l1g the concept of meter mamtenance

I he folluwllIb steps are SUbbcstcd ,,1 orJcr ffi-tmplOve the eXlstmg SItuatIOn

1 It mIght be necessary to Il1stall flow meters first at the bIggest water customers (e g ,
dIstllCt heatmg faCIlItIes) m Oldel to measure theIr actual water consumptIon and
compate It WIth the noun

2 LVK should pay speCIal attentton to mcter qualtty Some type of long-telm testll1g
plOgram should be Il1ltIated to deteu111ne the relatIve qualIty of metels whIch can be
pUlchased locally Those metels should then be favored for purchase 111 the futllle

3 In order to prevent meter bleakages caused by sand and other solId pieces occasIonally
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3 In older to plevent mcter bleakage<; caused by sand and other sohd pieces o<.,casIOnally
plesent 111 watel, It \\-ould be advantageous for allmetel<; to be plOtected by sttamers
01 other devices JlllS would be cspeclally Impoltant 111 the case of the Imge<;t user<; 111

the;, <;y<;tem, such as dlstll<.,t heatmg fdcllttle<;

Overall, the plOblem of meter mstallatlon should be <;olved by LVK 111 coopelatlOn with the
LVlv CltV authonties Ifmetels ate to be 111stalled at all pnmmy customels the meter
mstallatlon plOglam must be worked out takmg 111tO account all the abovementIOned factOis

223 LVK BIllIng and Payment CollectIOn

Ms Shekho\ t''Ova spok.e about lhlfiLult plOblum lOl1tllltlll \\ Ith 1VI<... blllmg nnd p.\\ mlnt<;;
collection (see tables on pages C-9 and C- I0)

Analysl,) ofLVK financial pel fOimance m 1994, 1995, and the first half of 1996 shows that
payments wHected have not lewveled LVK <;ervlce plOductlOn costs In 1994, total payments
coHected made up 78 percent of the amount billed In 1995 and m the fiISt half of 1996, total
payments collected made up 71 percent and 78 pel cent of the amount bIlled, respecttvely 1 he
glOwth 111 payments collected, up to 78 pelcent 111 the fiISt half of 1996, IS accounted fot by
the fact that the 1I1du<;tllal enterpll<;es patd then debt<; In tim penod the mdustnal entel pnses
paid 121 pel cent of the amount billed

The lesidenttal sectOi IS the bIggest watel consumer In the first half of 1996 the amount
billed to the lesldentIal sectot made up 28 pelcent of the total amount billed 1 he payment
collectlon rate for the residential sectol was 63 percent m 1994,42 percent 111 1995, and 23
pel cent 111 the fil st half of 1996 fhe total accounts receivable of the IeSldential sector has
1I1creased to 1 7 tunes that 1111995 CUlrently, the resIdentIal debt fot LVK selVIces amounts
to almost 2 mIllion USD There IS a hend to reduce the difference between lesldentIal and
1I1dustllal sectOi tallrfs WhICh means that the mcome patd by the populatIOn IS hkely to grow

1 he State mUl1lcipal publIc hous111g admul1stlatIOns (ZhEKs) me, among othel thmgs, 111
charge of watel and wastewater services payment collectIOn from the reSidentIal sector
However, LVK leceives no mfOllnatlOn about when the payments are made and the amount
of payments collected It IS pos<;lble tl1<1t the ZhEKs do not transfel payments coHected to
LVK m tune and m fuH In addItIon, LVK SUf[CIS when tallffs change fOI watel supply and
wastcwater selVIces As a lUle, th(., OIdei to change tallffs IS made out a month aftci the
1I1tlodudlOn of new tanffs and It takes the ZhEK accountmg departments about two months
to recalculate LVK services bIlls [01 all the lesldents while, the rate of mDatlOn IS 2 to 3
pelcent evelY month In order to aVOid the pOS<;lbIhty of delayed and not-m-full payment<; by
ZhCKs, LVK wtlllldv<., to deal dnet-tly with the populatIOn and not use the ZhEKs any mOle
as an ll1telmedtatory body 1I1 charge of collectll1g payments fhe problem can be solved by
mtroduclI1g LVK selVIce pay-books as has aheady been done by feplokomunenergo (state
cIty communal entelpllse 111 charge of dlstnct heatmg faclhtles that plOvlde hot water to the
central heatmg system and heat cold water to supply mto the water dlstnbutIOn system)
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2 2 4 Inspection and AnalysIs of LVK Customers with Water Metel s
Installed

MI Tsarynnyk told those piesent about metenng dIfferent groups ofLVK customers (see
pages C-l1 to C-13)

Only about 10 pelcent of pllmaly customers have functiomng meters, so most of the bIlls are
calculated based on current consumption norms 1hese norms, Il1 tum, are based on data
gathered 111 the past covenng a wide range of customels thloughout the fOimet USSR Sll1ce
btlltng of customels uSll1g nOIl11S represents such a latge percentage ofbtlltng and, hence,
mcome, It IS Important that LVK understand If and how actual consumptIol1m LVlv may
deViate from these natIOnal norms fhe numbel of now meters fOi the different consumel
groups IS gIven m1 able 2-3

Table 2-3
Installed and FunctIOning Meter\! at PrImary Customer\!, pel Group

Group Installed Meters FunctIonm~Metel s
ResIdential 13609 509

Industry unknown 1,179

Communal unknown 675

Budget lI1stltutlons unknown 260

Total unknown 2,623

2 2 4 1 PopulatIOn

10 get an understandmg of the lelatIonshlp between natIOnal nOlms and actual usage Il1 LVIV,
some pllmmy customels wete selected flom the residential, communal, and Il1dush lUI
consumer groups for mspedIOll and analysIs

About 65 peu"ent of LVIV residents lecelve water fOI SIX hours per day, and only 20 percent of
the populatIon has a 24-hour watel supply Accordmg to LVK offiCIal data, there me about
509 caltbIated water metels Il1stalled 111 the residentIal sector Patt of these meters me
Il1stalled m dlStllct heat111g facllttIes, otheiS are mstalled III the old pm t of the City, 111 2-3-.,tory
houses In fact, there me almost no functIonmg now metels at the serVIce connectIon., of 4-9
stOly Iesidential bUlldmgs III the new reSIdential ateas

The .cPT teammspected 15 tesidentIal bUIldmgs and selected 10 of them With Dow meters
1l1stalled at the selVlCe connectIons fOI the smvey Total numbet of consumeIS was 504 Most
of the selected bmldmgs had 3 stolles 1 hree quartels of the bUIldmgs had Six-hour water
supply and the lest had a 24-hour supply Ten of the bUlldmgs wele selected for detailed
study Half had a SIX-hOUl supply (locatIOns numbers I to 5) and the othel (6 to 10) had a 24
hOUl supply Data companng the actual to the 110unatlve consumptIon are shown m 1 able C
5
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On average, watel consumptiOn 111 the resIdential bmldll1gs wIth 24-hour water supply was
Just ovel tWIce the noun Water consumptIOl1ll1 the resIdential bmldmgs WIth a sIx-hour
water supply almost equaled the norm BeSIdes, accOldll1g to the sIx-hour supply schedule
watel IS deltveled dunng the peak consumptiOn penod It IS beheved that much of the excess
usage 111 the bmldmgs WIth 24-hom supply can be explamed by leakages m the plumbmg

The RussIan Academy of Communal Sel VIces has defined the expected leakage 111 bmldmgs
based on a number offactOls mc1udll1g statistIcal data on the number offmhng water
consumll1g mstallatiOn and the volume ofleakages For each bmldmgs the amount of water
losses caused by leakages III samtary fixtures o[ the smveyed bmldll1gs has defined and
compmed WIth the normative and actual con5mnptiOI1 [he results me gIven m Table C-6

Based 011 the data gdthell,lt 111 the [Pi sUlvey, It was conduded Ihm

1 1he actual amount of watel used 111 a reSIdential bmldll1g (actual plOductIve usage
plus ledkage) IS affected by the number ofhoUls ofselvlce plOvlded to the bmldll1g

2 On avuage, It appems that the actual usage 111 the reSIdential areas m LVIV for
bmldmgs leCeIVll1g 24-hour seIVlce IS tWIce what would be expected flam natiOnal
norms

3 On avelage, It appears that the actual usage m the lesidentlal meas III LVIV [01 bmldmg
leceIvmg SIx-hour seIVlce IS about what would be expected from natiOnal norms

4 Leakage from plumbll1g fittmgs m a bmldmg becomes consIderably mOle sIgmficant
as a peicentage of total consumption as the watel selVlce,; go from SIX haUl'; to 24
hours pel day

22 4 2 Industllal Entcr(lllScS

I hl, CP I team sm veyed 15 entel pllse<; meludmg the 1mgest water consumers m LVIV I he
expeLled water consumptIOn was calculated and compmed to actual metered consumptIon, m
compliance With CUllent nOllns I he lesults ate 'lhown m Iable C-7 I he conclUSions that can
be reached ft om these data me

I here IS a WIde varIatIon between enterpllses and the amount 01 water they COI1,;ume
and the mdividual nouns

2 At tIlIS ttme, on avelage, the nOims and actual usage do not vmy that much

3 Although nOlms could be used to determme the overall demand fot all the entelprtses
m LVIV, tllls would not be the most eqUltable way to chmge fot usage

Ihele are d number of leasons tbelt the actual usage ofenterpllses could vary flom the norms
1 hese melude water used flom somces (lIke wells or mtelllalleuse) other than the publIc
'lupply, the capaCIty that the plant 1<; operatmg, the level of water conservatiOn (or wa'ltage)
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plachces ll1 an enterpnse, and the way that each enterpnse can be defined for purposes of
deteuTIll1ll1g the norm

2 2 4 3 Communal and Budget D. gam7atrons

[he EP r team compated the actual and nonnative watel consumption at 12 communal 01

budget orgal1lzations 1 he'ie data me 'ihown 111 Tables C-8 and C-9 In both categOlles thele
wa'i conc;ldetahle vanahon between the actual and calculated n01I11S IIowcver, ba'ied on the
.,111<111 .,ample taken the coml11U11d1 'iU vice connections tended to nvetage out dO'icl to the
noun (n Idho of I 06 of actual to noun) than the budget 01 gal1l7atlon (1 51)

22 5 UnIversal Metermg m LVlv

MI BUlOS discussed the leality of adlleVll1g ul1lvelsal metellng ll1 LVlV

I he ability of any watel system to accmately measme the amount of water enteung and
leavll1g the dlstubutton system IS highly desuable Without that, It IS not pOSSible to
reahstlwlly evaluate the amount of lossc<; 111 the system

Howevel, although thiS should be a long-telm goal of LVK, It IS one which must be put ll1
pelspectlve as to the financial ability to accomplish Hus Cunently LVK has about 26,000
pnmmy customelS Many of these me lesldential bmldll1gs or complexes which, 111 turn, may
have hundleds of ll1dlvldual apartments (and end-users) 1ll1ked to one connectlon

1 hele are two levels to be consldeledll1 ul1lversal metenng [he first level would covel Just
the prImary customels (direct cOlli1ections) to the dlstubutlOn system

Ms 1 ryhovska had examll1ed the estimated capital costs and consequences Il1volved 111

ll1stallll1g metels only for pumary customelS ThiS was Il1 the range of $7 to $14 l1ullion, plus
an additIonal $130,000 pel yem fOllepaus and an unknown cost fOl leadll1g (or venfYll1g)
meters and plocessmg bills based on changmg conSUl11ptlOn lather than a fixed monthly
charge GOll1g to tlus level would be usetulll1 that It would give LVK a better Idea of the
losses 111 the system, but due to the generalmaccmacles m the meters and the mabtllty to lead
all the meters at the same tune tillS data would shll be subject to euol

1 he second levells to meter each mdlvldual end-usel [hiS would ll1crease the number of
metered connectIons flOm about 26,000 (for all direct connectIOns) to somethmg III the Older
of 200 000 to cover each mdlvldual apartment S1l1ce many of these 1I1dlvldual useIs me 111 the
Imgc multI-stolY (6 to 14 Doors) apartments bUIlt s1I1ce 1950, It Vvould even lequue mOle than
one metel (at least two and perhaps thlee) per apartment [hiS would be needed s1I1ce the hot
dnd cold watel ate furnIshed sepmately, and It would also requlle some replpmg of the
bmld1l1g at each apartment to allow a meter to be Il1stalled that would record only an
1l1dIVIduai apmtment's use

ThelefOle, ul1lversalmeteung on an end-usel baSIS could 1l1volve the Il1stallatton, readmg, and
bl1l1l1g for an additIonal 300,000 to 400,000 metels If all of the additIonal meters (above
those needed 111 the first level) were 25-m111 or less Il1 Size, and If each one cost $50 With an
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additIonal $50 for mstallatIOn and replpmg, then this would add $30 to $40 ITIlllIon dollars to
the overall cost of metenng

1 he money reqUlred for the full execution of elthel level of metenng IS plObably beyond the
capital rmsmg abilIty of LVK at this tIme [here are clearly largel pnolltIes 111 the 'iystem
beyond unIversal metenng of the system

The focus of the problem at tIlls tune IS the glOwth and development ofLVK - not whether a
metel e'\lsts or not but whethel LVK can collect money flom customers fOl services rendeled
I he rate o[ collectIons has fallen 0[[ even USl11g an easy (lelatIve to unIversal consumptIOn
based billIng) system to adn1ll11ster bIllIngs, and thele IS no leason to beheve that a more
comple'\ system will 111 Itself 111Clease collections 1he major debtors (m terms of the
pelcentage of bills unpmd) ale domestic and communal customelC:; It appears that there IS a
legal plOblem assocIated With methods (lIke cuttmg o[fselvlce) that could be used to
encoUlage payment of bills

The recommendatIOn for the plesent IS that LVK concentrate on metenng lmge customel sand
110t mvest, at thiS time, 111 metenng sma1l1l1dlVIduai users, except whele new constlltctIon
plOvldes a low-cost method to do tlus Instead, LVK needs to focus Its effOl ts on develop1l1g
U1l10vatlve methods to bill and collect the appropnatIve revenues from customers Some of
these methods could mc1ude the encomagement of condom1l11Um fOlmatIon so as to tJ ansfel
lesponslblhty for the water costs to entue apartment complexes rather than 111dlvldual users
1 hIS concept should also be explored for use 111 eXlstmg public apartment comple'\es, so that
the cost IS assigned to an entIty and not to mdlvlduals I Ius would leduce the transactIOn cost
fOI bIllings and collections for LVK, and offer the OppOl tUnIty for usmg different methods to
encomage collectIons, such as 1educmg the number of hours of serVIce to match payment
received, 111stead of only havmg the chOice of plOvldmg 01 cuttmg off watel supply

22.6 Measurements at MaJOI Water Pump Stations

Ms GIPP IepOl ted on the problems connected With measulll1g walel delivel ed to the city ('iee
pages C-14 to C-18)

It IS necessalY to have IelIable lllfolluahon on the amount of water delIvered to the city
dlstllbutlOn sy'item That Will allow LVK to make the nght decIsIOns In order to Improve the
watel dlstllbutIon system

CUlrcntly LVK u<;es ultrasol1lc wate! metels made 111 Samma plant (RUSSia) for measunng the
watel delivered to the ma111 pump statlOns 1 hc meters wele 111stalled 111 the pellod flam 1989
to 1993 At all mmn pump slatlOm, the watcl IS collected 111 the storage tanks and from thele
It IS pumped 111to the dlstubullOn system At fOUl pump statIons, the meters mc ll1stalled on
the plessme pipelll1es that lead flam the pump statIons to the city (Karachyl1lv, Budzen III,
SokIlnyky, Vynnyky)

At Zbolsk pump statton metels are mstalled on watel mams at the tanks mlets Thele are no
metels ll1stalled at all two pump statIOns (Sykluv III and Malechkovyclll) All the tanks have
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measUlement sticks Every hour, opelatillg staff of the pump statIOns record the followillg
illfonnatlon

• flow meter leadll1gs
• pressure metel lead1l1gs
• water depth III the tanks
• amperage of each functI0111ng engl11e
• voltage at the 1l1lets

Based on thIS ll1fOllnatIon they m0111tor and calculate the amount ofwatel delIvered to the
system EP1 staff togethel with the LVK representatives measured the watel levels ill the
tanks dU11l1g 1/2 hour The results oftho"le meaSUlements dIffered flom LVK lepOlted data by
10-20 pel cent At the lequest of the local adnlllllstIatlOn, InfonnatlOn Technology
M0111tollng, Ltd IS ill charge of I11stalhng expellmental clamp-on ultrasolllc metels at a
numbel of pump statIOns (though then work may not be filllshed)

It was ImpossIble to stop the big pump statIOns (SokIlnyky, Vynnyky, and ZbOlsk) 1hus the
amount of the watel that gets to theIr tanks was not measured These meaSUIements wIll be
done aftel the clamp-on ultras0111c meters are I11stalled

furmer analysIs showed that lhe tanks ale not-used to then full capacIty All the pump
statIOns me eqUIpped wIth pumps the capacIty ofwlllch IS too lmge for the CUlrent water Dow

-demand So the pumpmg eqUIpment must be studied 111 ordel to find ways to Ieduce thell
eneigy consumptlon AdditIona11l1spectlOn and analySIS of the pelformance of the mam pump
statIOns have revealed several plOblems that need to be 1l1vestIgated ill future In ordet to
solve these problems the followmg steps should be camed out

• contl11ue 1l1f1ow meaSUIemellt at the bIggest pump statIOns WIth the help of clamp-on
ultrasol1lc meters

• study the possIbilIty of mOle effectIve usage of the tanks capacIty
• cont111ue the SUI vey of pumpmg eqUIpment performance of the bIg pump statIons 111

Older to Improve then energy effiCIency

2.2 7 Mamtellance of the City DistributIOn System BI eakages

Ml Sharkov descnbed the problems related to ma1l1tenance and bleakages 111 the system (see
pages C-19 to C-24)

Breakdown,,; m the city dlstnbutlOn system hmder the regula! water supply of the general
population dnd mdustllal entelpllses AccOldmg to LVK dIspatcher data, evelY yea! there are
about 4,100 bleakdowns 111 the CIty dlstllbutlon system Matenals proVIded by the dIspatcher
department show that there wele 6,486 bleakdowlls last yem, 6,268 of whIch happened on the
watel mams and 218 at the selVlce connectIOns oflesldentlal bUlldmgs (see glaphs on pages
C-21 to C-24)

AnalySIS of the breakdowns has shown that there are about 540 bleakages m the water
dlstllbutIOn system evelY month [he bIggest number of breakdowns takes place on the water
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supply pipelines m the mea ofNaukova, V Velykoho, Medova Pechera, Paslchna,
ZamaIsty11lvska, Zelena, Lychaklvska, Varshavska, and other <:;tleets (see the map of
breakdowns, page C-20) It IS noteworthy that the number of breakdowns IS not regular
throughout a yeat There are more bleakdowns 111 summer (June) and wmter (Decembel) [he
varymg numbel of breakdowns might be explall1ed by varymg watel consumptIon v.-lllch
depends on the season ofthe year, dlffelent tempelatUie of the solim wmter, and It IS possible
that the tllne of bleakdowns IS not accmately leglsteled m the dIspatcher leglstels The
dynamICS of bleakdowns ofthe watel dlstllbutIOn network from 1985 to 1995 IS shown 111 the
glaph (page C-21)

lhere ale sevelal dlStllct mamtenance statIOns that ate m chalge ofehmmatIon and
pleventlon of bleakdowns They ale eqUipped with repatr eqmpment and excavatOls Hele IS
an example of a lepatr crew wOlkmg day

Date 4 May, 1996

Address of the water pIpeline leakage Kryvchytska wad, 75 Dlstnct mamtenance
team No 5 (DMT-5) IS 111 charge of tIllS pal t of the watel dlstubutIon system

Charactellstlcs of the bleakdown place selvlce connectIOns of the pnvate houses,
serVIce hfe IS about 25-30 yems

DeSCrIption of the repair wOlk

The clllef ofDMT-5 received mformatIOn about a bleakdown at 8 50 at a meetll1g
wIth LVK chIef engll1eer The repaIr emergency crew (4 people) left for the place
of the bleakdown Aftel aruvmg on site they found out that a serVIce connection
plpelll1e was leakll1g at houses No 73 and 75 It took them 30 mmUtes to shut off
the supply lme valves to {,ut the dehvery of watel to the place of the breakdo\\- n At
11 40 an excavatOl came on SIte and dug out the leakmg pipe 111 15-20 m1l1utes
1rom a depth of 12m It was a non-msulated, steel, 57-mm diameter, 4-mm thick
pipe, completely wlroded, WIth 15-20 mm dIametel holes 1111t The repan crew
put a metal clamp WIth a rubber hnll1g ovel the holes, dS they usually do m such
cases The bleakdown was completely elimmated by 1600

The average tIme of bleakdown ehmll1atIon IS 3 5 days or 171 5 man-haUlS, lI1cludll1g
963 man-hours o[wOlkll1g tune and 75 2 man-hoUls of down time (44%)

2 2 8 Measurement of Flow at the Wastewater TI eatment Plant

Ml Kopytm descllbed the meaSUlement of wastewatel Dow at the LVlV Wastewater
Treatment Plant, where the followmg work has been performed

• Parshall flumes locatIon at 1ll1es 1 and 2 was IdentIfied
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• flume dllnenslOns were taken

• the charactel1stIc flow-depth CUlves fOl lInes 1 and 2 of the Parshall flumes wele
consttucted and an equation of lelatlOns between flow and depth was developed

• dUlmg two days from 10 June to 12 June 1996, measurements were taken at lInes 1
and 2 of the Parshall flumes, wIth rulers specially made for thiS task On the baSIS of
these measUlements, hourly wastewatel flows were detenmned, daily mflow
chmactellstlc curves were constructed, and a 24-hoUl wastewater flow was
determmed

It IS planned to contmue measmements m the future fOl obta111mg more accmate data about
the wastewater flow at lInes I and 2 and to measure the total flow 111 the tunneled Pdlt o[ the
Poltva llvel collectOl

2 2 9 Comments and Genel al DISCUSSIOn

Mr Kmasevych Chief of the LVlv Watel [nspectOlate, suggested that nnplOvement of the
ShYI well field should be mcluckd mto the lIst of ploJects

Mr Kompamets, Chief of the LVK techmcal department, e'Cplessed a Wish to know what
plOJects were planned to be call1ed out m LVlv and their consecutive order He added that the
LVK techmcal department would be wlllmg to prOVide the EPr plOJect team WIth all the
necessaty data dvmlable at LVK lIe wondel ed Ii It was pOSSible to mclude mto the project
purchasmg an express laboratory for wastewatel chemical and bIOlogical analySIS
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SectIOn 3

CONCLUSIONS

LVIV Vodokanal WOlkshop 5, orgal1lzed by EPT/LvIV, ploved to be vely successful New
wncepts wele mtroduced, and the analysIs of dIscussed problems has represented another
Important step to contmue plOJect development and ll11plementatIOn m LVIV The dIscussIOn
revealed a strong desIre to mcorporate many of the Ideas and plactlces presented
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Appendix A
TOPICS OF LVIV VODOKANAL WORKSHOP 5
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LVIV VODOKANAL WORKSHOP 5 TOPICS

OVERVIEW

• Genelal Greetmg and Inhoductlon ofPmilclpants - Alex SIPIVY
• USAID Welcome - KllS Bmos

WORKSHOPS

Current Problems

TECHNICAL ASPECTS OF SYSTEM MEASUREMENTS AND
REVIEW OF POTENTIAL PROJECTS

• Importance of System Measmements - A SIPIVY
• Meter InstallatiOns and Repall - M Tryhovska
• LVK BIlhng and Payment CollectiOn - S Shekhovtsova
• InspectiOn and AnalysIs of LVK Customels wIth Water Meters Installed -

o Tsarynnyk
• Ul1lvelsal Metenng m LVIV - K Buras
• Measmements at MaJO! Water Pump StatIons - T Glpp
• Mall1tenance of the CIty DlstnbutiOn System Breakages - M Sharkov

Wastewater System

• Measmement of Flow at LVIV Wastewater Tleatment Plant Teclmoiogical Lmes 1 and
2 - A Kopytl11

General DIScuSSIon

• Watel System - CH2M HILL, EPT, COWl and the LVIV Vodokanal
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Appendix B
LIST OF WORKSHOP 5 ATTENDEES
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LIST OF WORKSHOP 5 ATTENDEES

Attendees 14 June 1996

CH2MHILL
Dr KIIS Bmos
Mr Alex SIPlVY
Ms Tamara Glpp
Ms Mana Tre1yovska
Mr Michael Shatkov
Ms SVltlana Shekhovtsova
Mr SelglY Bautkll1
Ms Manna Gozha
Ms Olga Douranova
Ms LlUdmyla Gngoneva
Mr Anatoh Kopytll1
Mr Oleh Tsarynnyk

COWl
Mr Niels Bent Johansen

PADCO
Mr Kosttantyn Tlachenko

- semor watel & waste water engmeel
- the EP f/LviV task leader
- semor water & waste water ellgll1eer
- semor water & waste watel engmeer
- selllor water & waste watel engll1eer
- economist
- computer engmeel
- sectetary
- office manager
- translatm
- senIOr water & waste water engll1eer
- water & wastewater engmeer

- project manager for the LVlv Water & Wastewatel PloJect
preparation study

- managel of communal services refolllls pragtam

Research Tnangle Institute (R fl)
MI DdVId Bauet - 1e<;ldellt tech11lcal adv\<;or CIty of LVIV

LVIV Water Inspectorate
MI Volodymyr Kmasevych - Cluef of LVIV Watet lnspectmate

LVIV Vodolmnal
Mr Volodymyr Sulypa
Mr Mykola Odukha
MI Serluy Kompat1Iets
Ms Oksana Turchyn
Ms Alla NykytlUk

- DIrector
- Deputy Director
- Chief ofPIoductlon Ellgmeellng Department
- ChIef ofLVK Department of Well Fields and Pump Stations
- Chief ofPlan11lng & Economy Depattment
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Appendix C
WORKSHOP 5 HANDOUT MATERIALS
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Table C-1

ILVK Meters Reported
Customer Group Number of Meters Meters Percent

Customers (Kontos) Installed Operatmg Operatmg

Residential 19632 13609 509 3

BUdget 987 No data 260 26

Communal 2058 No data 675 33

Industry 3489 No data 1 179 34

Total 26,166 No data 2,619 10
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Table C-2
Results of Inspectmg Selected Customer Connections

Customer Number of Meters Installed Meters Working
Group Customers Yes No

Qty % Qty % Qty %

Residential 26 22 85 4 15 5 19

Budget 14 14 100 0 0 6 43

Communal 7 6 86 1 14 2 28

Industry 1 1 100 0 0 1 100

Total 48 43 90 5 10 14 30
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Table C-3

ILVK Fmanclal Performance
Indicator Umt 1994 1995 1st half of 1996

Total Production Costs million kbv 318,295 1,942,717 1,423,223

US$ 2,716,000 10,829000 7,854,000
Amount BIlled million kbv 398375 2588,832 2,079,325

US$ 3,399,000 14,431,000 11,475,000
Payments Collected million kbv 309,774 1,831,845 1,629,318

US$ 2,643000 10,211,000 8,992,000
Accounts Receivable million kbv 88,601 756987 450 007

US$ 756 000 4,220,000 2,483,000
Payment Collection Rate % 78% 71% 78%

Total Debt million kbv 122,392 924,144 1,194,210
US$ 1,044,000 5,151,000 6,591,000

Note
Ukr OffiCial Exchange Rate (on 25Dec94) was 117,200 kbv for US$1
Ukr OffICial Exchange Rate (on 25Dec95) was 179,400 kbv for US$1
Ukr OffiCial Exchange Rate (on 25Jun96) was 181,200 kbv for US$1
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Table C-4

ILVK Fmanclal Perfomance
No Customers Measurement Amount Payments Collection Total

Umt Billed1 Collected1 Rate Debt
1994

1 Residential sector million kbv 13,847 8,702 63% 10.136
US$ 118,000 74,000 86,000

2 Industry million kbv 350,279 274.948 78% 98.060
US$ 2,989,000 2,346,000 837,000

3 Others2 million kbv 34250 26124 76% 14,197
US$ 292,000 223.000 121.000

Total million kbv 398,375 309,774 78% 122,392
US$ 3,399,000 2,643,000 1,044,000

1995
1 Residential sector million kbv 382,417 162.267 42% 232,127

US$ 2,132000 904000 1.294.000
2 Industry million kbv 1,870,180 1,479417 79% 501,763

US$ 10,425,000 8,246,000 2,797,000

3 Others2 million kbv 336235 190.160 57% 190254
US$ 1 874.000 1,060,000 1,060,000

Total million kbv 2,588,832 1,831,845 71% 924,144
US$ 14,431,000 10,211,000 5,151,000

1st half of 1996
1 Residential sector million kbv 585.026 137.388 23% 400.447

US$ 3,229,000 758,000 2,210,000
2 Industry million kbv 1,110,174 1,343,236 121% 502,981

US$ 6,127,000 7,413,000 2,776,000

3 Others2 million kbv 384,126 148.694 39% 290,782
US$ 2,120.000 821,000 1,605,000

Total million kbv 2,079,325 1,629,318 78% 1,194,210
US$ 11,475,000 8,992,000 6,591,000

Note

1 "Amount billed" and "payments collected" Include the service cost of LVK structure

2 The "others" IIlclude communal sector, budget organizations and collective farms

3 Ukr OfficIal Exchange Rate (on 25Dec94) was 117.200 kbv for US$1
Ukr OffiCial Exchange Rate (on 25Dec95) was 179,400 kbv for US$1
Ukr Official Exchange Rate (on 25Jun96) was 181 200 kbv for US$1
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Table C-5
Residential Houses Water Consumption

No Address Number of Actual Water Normative Water Ratio
Residents Consumption Consumption Actuall

m3fmo Icd m3fmo Icd Norm

1 36 Drahomanova St 14 304 700 91 210 333

2 16 N Levytskoho St 36 576 516 234 210 246

3 8 Snopklvska St 17 236 448 111 210 213

4 3 Hhbova St 31 413 429 202 210 2 04

5 8 Hhbova St 18 107 192 117 210 092

Subtotal 116 1,635 755 217

6 9 Bohuna St 40 535 431 260 210 2 05

7 10 Donetska St 26 199 247 169 210 1 17

8 63 Vyhovskoho St 264 994 121 1 187 145 084

9 25 B Mykhnovskykh 41 198 156 267 210 074

10 24 Trusha St 17 54 103 111 210 049

Subtotal 388 1,980 1,994 099

Total 504 3,615 2,749 132

Table C-G
Comparison of Actual and Normative Water Consumption with Leakages

Water Supply Number of Norm Total Ratio Actual Ratio
Schedule, hours per Residents Consum Leakages Leakages Consump Leakages

day pllon fNorm tlon fActual

m3fd m3fd m3fd
24 116 244 10 1 041 528 019

6 388 643 85 013 639 013

Total 504 887 186 021 1166 016

westmslreportslworkshop\tab224 xls/27Aug97 C 11



Table C-7
Industnal Enterpnses Water Consumption

Drmkmg Water Ratio
No Enterpnse Name Product Name Consumption, m3/d Actual I

Actual Norm Norm
Instruments, measuring

1 Mlkroprylad Plant devices, consumer goods 1,093 94 11 63

2 Zhyrkomblnat Food Plant Margarine mayonnaise 825 140 589
Instant and ground coffee

3 Galka Plant coffee beans 196 52 377
Whole milk and skimmed

4 Dairy Plant No 1 milk products 848 263 322
Whole milk and skimmed

5 Dairy Plant No 2 milk products 906 351 258
Ceramics tiles roof tiles,

6 Ceramics Plant plumbing equipment 274 107 256

7 LVIV Distillery Alcoholic drinks 326 133 245

Transportatron of
8 Transport Enterprise 14631 passengers 116 64 1 82

9 LVlv Insulator Plant Insulators, glass blocks 234 186 1 26

10 Iskra Plant ElectriC bulbs 1,347 1,194 1 13
Promln Knitted Goods

11 Factory Knitted goods 560 620 090

12 LVlv Bakery No 2 Wheat bread 94 136 069

13 Halychfarm MediCines 479 778 062

14 LVIV Bakery No 3 Bread 46 80 058

15 Coca-Cola Amatll-Kolos Soft drinks 630 2,225 028

Total 7,974 6,423 124

westms\reports\workshop\tab224 xis C-12



Table C-8
Communal Services Water Consumption

No Customer Water Consumption, m3/d Ratio Actual!
Actual Norm Norm

1 LVlv Hotel 2734 1668 1 64

2 LVlv Prylad Plant Club 1 95 215 091

3 Halychyna Cmema 261 312 084

4 Grand Hotel 364 504 072

5 Circus 1005 1707 059
Total 415 393 106

Table C-9
Budget Orgamzatlons Water ConsumptIOn

No Customer Water ConsumptIOn, m3/d Ratio Actuall
Actual Norm Norm

1 LVlv Railway polyclinics 4108 295 1393

2 Secondary School No 88 457 14 1 324

3 Hospital No 1 585 276 212

4 LVlv Railway Hospital 94 59 1 6

5 Mental Diseases Hospital 5621 4423 127

6 Drug-store No 34 10 94 1 06
LVlv Oblast Blood Transfusion

7 Station 259 3667 071
Total 1,355 895 1 51

westnls\reports\workshop\tab224 xls/27Aug97 C-13
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Inspection of Major Pump Stations Production Valume
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Inspection of Major Pump Sta1.lons Tanks
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Inspection of Major Pump Stations Pressure

2

4 I I

5 I I

7iii I

6 I I

a I I I "

~
:i

3 I I

Zbolsk Karachynlv Budzen III Sokllnyky Sykhlv III Malechkovychl Vynnyky

DHmax atm ElIHmlO atm

ept IVlv\394\tg\pumpst\obsmps xls/3Sep97

~
y



I
I

J
C-17

24-hour day[= -+-Integral curve of reservoirs
_Integral curve of Sokllnyky PS water supply

_ ~ Integral curve of Mykolalv PS water supply
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Table C-10
Insoectlon of Major Pump StatIons

Ground StatiC D,sta Average Capacity

Surface Water nce Reported Actual 11 May 96 # Pressure

Group MaJorPS OtherPSIWF Elev Elev to PS byLVK Measured by Meter m'/d 6 Qm'/d Well Tank Volume High Low

m m km m'/d kw/m' m'/d mm max mm max # Em' "Hm atm hr atm hr

North Zbolsk 3229 79 000 01 50 000 55 000 29 000 24000 2 20 000 3 26 6 a 18
I----- ps Zarudtsl II recv g 273 13 88 000 043 4 4000 a 75 2 74 22

wf Rava Ruska 2847 48 16932 8
wf Mahenv 2842 41 8466 4
wf Shostaky 2832 38 6350 3
wf Krekhlv 2422 30 13611 5
wf KUnin 2422 30 5444 2

wf Mokrolyn 231 20 16222 6
wf Zarudlsl 2712 13 20927 16
Subtotal wf 88 000 44

West Karachymv 310 39 000 046 45 000 6 000 1 6 000 29 68 7 2 17
psi wf Voila Dobrostansk 283 268 27 7 026 147 5
ps/wf Velykopole 280 2744 24 7 015 0913 5
ps/wf Kamlanobrody 2715 2684 20 15289 0581 4
ps/wf Malchytsl 280 273 12 15868 9

Subtotal wf 45 000 23
Budzenlll 317 31000 021 29 000 2 000 2 12 000 12 68 6 2 18

ps Budzen II recv g 277 18 43 000 1145 1 500 01 75 24 a a
wf Budzen 3085 21 31586 22

wf Kemytsla 3085 24 11479 8
Subtotal wf 43 000 30

South Sokllnyky 3448 115000 031 80 000 124 000 35 000 10 000 5 50 000 17 7 6 1 18
ps Mykolalv recv 9 2647 28 118 000 0561 2 6000 01 15 24 a a

wf Slryl 316 75 126578 34
Subtotal wf 121000 34

Sykhlv III 3571 32 000 03 24000 8 000 2 12 000 38 68 8 18 16
pslwf Hlynna Navana 3306 3288 145 14238 104 12 2 1000 01 52 24 0 a
pslwf Slare Selo 3021 2975 16 24192 0662 12 2 6000 01 84 24 a a

Subtotal wf 38 000 24
Malechkovychl 298 4910 068 5 000 0 7 24 a a

ps/wf Malechkovychl 298 2968 7 4910 1
Subtotal wf 5 000 1

East Vynnyky 282 62 000 04 62 000 61000 1000 1 2 000 01 4 24 a a
2 20 000 01 95 24 a a

ps/wf Pluhlv recv 9 2851 283 74 50 572 0357 8
wf RemezlVtsl 2804 62 7377 4
wf VIIshanytsla 257 46 8577 4

Subtotal wf 66 000 16

Total major PS 363 000 98 000 191000 240 000 80 000 35 000 112

epllvlv139411glpumpstlobsmps x1s13Sep97
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AoapifiHicTb Mepejl( CHCTeMH poalloJJ;iJIy BO,l];H

Analysis of Water Distribution System Breakdowns
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AnaJIia aBapiiiHOCTi BO,ZJ;OrrpOBi,lJ;HHX Mepe~

Analysis of Supply Pipelines Breakdowns

57%

ABapIiiHICTb BO,l(OrrpOBlAJillX Mepe:)K
Water Supply Plpelmes Breakdowns

13%

28%

I Ei 1 Tpy6a PIpe

I III 2 ApMaTypa Flttmgs i

I • 3 TeXHI'lHUH OrJUI,ll Techmcal mspectIOn I
rn 4 BBI,ll B 6Y.llHHOK ServIce connectIOn to bUlldmg I
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AHaJIia aBapiiiHOCTi BO.n;OrrpOBi,lJ;HHX Mepe)K
Analysis of Supply Pipelines Breakdowns

.2 3 l1oIIIKoWKeHHSJ: BO)J;OMIpa Damaged water meter

.2 1 l1oIIIKOWKeHHJi 3acYBKH Gate valve damage

.2 2 l1oIIIKoWKeHHSJ: fmpaHTa Damaged hydrant

61%

2%

2 ABapliiu:lCTb apMarypH
2 FIttmg Breakdowns

11%

16%

.2 4 l1oIIIKoWKeHHSJ: BeHTHJIlB Ha BBO)J;I ServIce connectIOn valve
damage

.2 5 l1oIIIKoWKeHHSJ: BO)J;orrpOBJJUIOI KOJIOHKlJ: PublIc tap damage

60%

1 ABapIHmCTb BO,ZJ;onpOBl,lUlllX Tpy6
1 Water Supply PIpe Breakdowns

6%

27%

• 1 1 l1oIIIKotpKeHHJi CTHKa Damage between bell and SpIgot Jomt

• 1 4 OTBIp BCTa.n:eBIH Tpy6I CYUlJIbHllH Several holes In steel pIpe

.1 2 OTBIp B cTa.n:eBIH Tpy6I ,l.(HlMeTpOM 10-40 MM Hole In 10-40 mm
dIameter steel pipe

.1 3 OTBIp BlfaByHHIH rpy6I Hole In cast Iron pIpe
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AuaJIia aBapiHHOCTi BOtJ;OnpOBitJ;UHX Mepe:m:
Analysis of Supply Pipelines Breakdowns

n
I
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3 TexmtIHHii orJUI,lJ;

3 Techmcal InspectIon
8%

.3 1 PeBI31H apMarypH InspectIOn of flttlllgS

.32 PeBI31H BOllOMlPHOro By3JIa Inspection of water meter group

.3 3 IIpoMHBKa BOllorOHIB Flushing of water mains

4 ABapliiHlCTh BBOAlB

4 Servtce ConnectIOns Breakdowns

38%

.4 1 IIOillKoll)KeHHH cnma Damage between bell and spigot JOlllt

.42 OTBlP B CTaJIeBIH Tpy61lliaMeTpOM 10-40 MM Hole III 1040 mm
diameter steel pipe

.4 3 OTBlP B 'IaByHHiH Tpy61 Hole III cast !fan pipe

.4 4 OTBlP B CTaJIeBIH Tpy61 cYUlJIbHnH Several holes III steel pipe
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ISTAN - New Independent States (NIS)

* EPT RegIOnal Offices

The Emlronmental Pohc) and Technolog) (EP1) Project Environmental degradatIOn and natural resource ml~

management threaten publIc health blOdlver~ltv and economll vitality m the New Independent State~ (NIS) To a~"I,>t the
NIS m allevlatmg the~e problem'> the U S i\genc \ tor InternatIOnal De\elopment (USAID) began the EPT Project m 1993
EPT prO\ Ides techmcal a~~I~tance and policy ad\lce In the emlronmenta15ector and promotL~ envllonmentallv ~ound economic
development through public md pm ate US and NIS partner,>hlp,> The EPT Project I'> managed by US AID With ,>UppOit
trom the U S Em lIonmental ProtectIOn Agency (USEPA) For a'~I'>tance m PIOjCLt de,>lgn management and Implementation
USAID ha~ agreements with CH2M HILL Intllnatlonal Hal\ ard In,>tltute tor International De\dopment and ISAR A, the
pnmary EPT contractor CH2M HILL Intel11atlonal ha, the lead lole In dehvelmg techmcal a,>,>l,>tance 10gl'>tICal ~upport and
policy ~upport tor ~elected projeLt~ EPT RegIOnal Otflce~ are located III \Va,hmgton DC 1\10'Lo\\ RU'>'>la Kiev UkraIne
and Almatv Kazakhstan

CH2M HILL InternatIOnal ConsortIUm of Subcontractors Center tor InternatIOnal Em Ironmental L1W Clark
Atl,mta Umvtr~ltv/HI'>toncallyBlack College~ Um\er~ltle, and Mmolltv In,>tltutlon, Technology Con,ortiUm Comor
tiUm tor InternatIOnal DLvelopment ELOjUm EnVironmental Compliance Inc Harvald In'>tltute tor Intern ltlon 11 DLvelop
ment Hughe, Techl11cal Sen lLe, Companv InternatIOnal Plogram, Con,ol tlum lntetnatlon 11 Re,ourcL, Group Intel ta"
K&M Engmeenng Osden Environmental .md Energy SerVICe, Pl1LL Wltelhou,e the World VvtldhtL Fund and numerou,
local ..,ubLontr lLtor, and Loopelator, throushout the NIS

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

CH2M HILL International Servlle~ Inc
PO Box 24548 Denver Colorado 80224 USA


