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PREFACE 

Under the 1992 Freedom Support Act the United States Congress lnlt~ated a program to provide vanous forms of assistance 
to new Independent states (NIS) of the former Sov~et Un~on Cooperabve Agreements were signed between representabves 
of the U S government and each country In which asslstance was to be undertaken The U S Agency for Internahonal 
Development (USAID) was glven the responsibll~ty to coordinate all U S government asslstance to the NIS under the Act 

Through compebtive blddlng USAID awarded a multi year contract to a team managed by CH2M HlLL Internat~onal 
Services, Inc (CH2M HILL) to support implementabon of an environmental assistance program to republics of the former 
Sov~et Un~on Under this contract termed the Envlronmental Policy & Technology (EPT) Project CH2M HlLL is to ass~st 
USAID's mlsslons ~n Moscow, Kylv, and Almaty to undertake a program to promote envlronmental improvements in the 
NIS The USAID misslon in Kyiv supports envlronrnental and other asslsmce programs to Ukrane, Belarus, and 
Moldova CH2M HlLL established an office In Kylv from whlch to perform services In these countnes under the EPT 
Project 

This report was prepared as a contractually requ~red deliverable under a contract between USAD and CH2M HILL 
Although work on t h ~ s  report was conducted In cooperabon w ~ t h  the assisted governments and USAID the findlngs and 
recommendations are those of the CH2M HILL team They do not necessarily represent official pos~bons of the 
governments of the ass~sted countnes nor of the United States of Amenca 

The CH2M HILL team includes the following organlzatlons 

Center for Internat~onal Env~ronmental Law 
Clark Atlanta Unlversity/HBCUMI Environmental Consorhum 
Consortium for International Development 
Ecojuns 
Environmental Compliance Inc 
Harvard Inst~tute for Internahonal Development 
Hughes Technical Services Company 
Internat~onal Programs Consorbum 
International Resources Group Ltd 
Interfax Newsagency 
K&M Englneenng 
Ogden Envlronmental and Energy Services Company 
Pnce Waterhouse 
World Wildlife Fund (US) 

For add~bonal lnformat~on regarding the EPT Project contact the following 

Un~ted States of Amer~ca 

Environmental Policy & Technology Project 
Head Office 
1819 H Street, NW Suite 700 
Washington, DC 20006 USA 
Telephone (202) 835 1450 
Facs~mile (202) 835-1463 
Contact Ms Jean Shaikh 

Ukralne 

Env~ronmental Pollcy & Technology Project Env~ronmental Policy & Technology Project 
Ukralne Belarus & Moldova Reg~onal Office Lv~v Vodokanal Project Office 
4 Bohomoltsia Street Sulte # 301 64 Zelena Street 3rd Floor 
252024 Kylv Ukraine 290017 Lvlv, Ukrane 
Telephone +380 (44) 247 5633 247 5634 Telephone +380 (322) 76 7389 76 9478 
Facs~mile +380 (44) 247 5637 Facsimile +380 (322) 97 1 152 
Contact Mr T ~ e s  van Kempen Contact Mr Igor Slobodeniuk 



NOTIFICATIONS 

NOTE ON TRANSLITERATION 

Ukraman personal, institutional, and place names used in t h s  document are 
transliterated into English from Ukrarman (not Russian), according to the 
modified U S Library of Congress standard for Ukranlan-to-English 
transliteration that has been adopted by many Western organnations and 
publications, including the Encyclopedia of Ukrazne (University of Toronto 
Press, 5 vols, 1984-1993) and 0 Subtelny's authoritative Ukra~ne A Hzstory 
(Umversity of Toronto Press, 1988, 2nd ed 1994), as well as by the Ukrainian 
Comrmssion on Legal Termnology (Resolution No 9 dated 19 April 1996) 

NOTE ON COST ESTIMATES 

Any opimons of cost presented herein, and any resulting conclusions on 
project financial or econormc feasibility or hnding requirements, have been 
prepared for guidance in project evaluation and implementation fiom the 
information available at the time the opimon was prepared The final costs of 
any project and resulting feasibil~ty will depend on actual labor and material 
costs, competitive market conditions, actual site conditions, final project 
scope, implementation schedule, continuity of personnel and engineering, and 
other variable factors As a result, the final project costs may vary from any 
opimons of cost presented hereln 
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ABBREVIATIONS, ACRONYMS AND GLOSSARY 

ASD 
atm 
CCC 
CCN 
CH2M HILL 

DO 
EPT Project 

FSU 
HMRS C-NGO 

IF1 
kbv 
kwh 
lcd 
lch 
LEM 
l/s 
LVK 
m3/d 
m3/h 
m3/h 
NIS 
oblast 

PADCO 

PS 
TDH 
US$ 
USAID 
vodokanal 

adjustable speed drive 
atmosphere 
connections, consumers, and collections 
cooperating country national 
CH2M HILL International Services, Inc (a U S -based mternational 
environmental engmeemg consultmg firm under contract to USAID to 
implement a large component of the EPT Project) 
COW1 Consultmg Engineers & Planners (a Dmsh-based mternational 
environmental engmeemg consultmg firm under contract to the Dmsh 
Environmental Protection Agency and the World Bank to undertake water 
and wastewater studies m Lviv) 
Delivery Order 
Env~ronmental Policy & Technology Project USAID-funded project to 
provide environmental assistance to New Independent States of the former 
Soviet Unlon 
former Sovlet Union 
Housmg & Mumcipal Reforrn Support Center, Non-Government 
Organization 
mternational financial inst~tution 
karbovanets (Ukrman currency from 1 992- 1995) 
hlowatt-hour 
liters per capita per day 
liters per capita per hour 
Local Envlronmental Management (enterprise) 
liters per second 
Lviv Vodokanal 
cubic meters per day 
cubic meters per hour 
cubic meters per year 
New Independent States (of the former Sovlet Umon) 
A government territorial-admmstrative unit in the FSU that is still m use 
following Ukrame's mdependence A U S analogue would be somethng 
between a state and a county 
P l m g  & Development Collaborative (a U S -based mternational 
consultmg company under contract to USAID to ~rnplement housing sector 
assistance in Ukraine) 
pump station 
total dynarmc head 
United States dollar 
United States Agency for International Development 
A quasi-government agency responslble for municipal water supply and 
wastewater collection and treatment, a U S analogue would be a water utility 
Vodokanal 
World Bank 
A municipal entlty responslble for operation and mamtenance of houses and 
multl-apartment buildings owned by clty adrnmstrations, as well as water, 
sewerage, gas, electricity, and heatlng systems w i t h  them ZhEK IS a 
Russian/Ukraman abbrevlahon, used m the FSU, of a city's department of 
housing and communal services that contmues to be used 
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INTRODUCTION 

As part of a Umted States government bilateral assistance program, the U S Agency for 
International Development (USAID) is supporting environmental management in Ukrane 
Under direction from USAID, a consortium led by CH2M HILL International Services, Inc 
(CH2M HILL), is implementing part of USAID'sEnvironmental Policy & Technology (EPT) 
Project by undertalung vmous tasks that have been agreed to by representatives of the 
governments of both countries 

Since 1995, the EPT Project has been providing techcal  assistance and equipment to the 
City of Lviv, and its water util~ty (Lviv Vodokanal - LVK) in order to develop t echca l  and 
management methods that can also serve as models for nationwde implementation of 
mulllapal water and wastewater sector reform Under Task 4 of Delivery Order (DO) #15, 
Amendment 1, of the EPT Project, CH2M HILL is to des~gn and implement one or more 
projects that would demonstrate cost-efficient reductions in energy consumption by LVK, and 
whlch can be effectively replicated at other water utilities in Ukrane Subtask 4D required 
CH2M HILL to 

transfer the knowledge and experrence gazned In the [energy efficrency] 
demonstratron project to other vodokanals through workshops 

At the USAID-sponsored Ukrarne Energy Efficrency Summrt, orgmzed by CH2M HILL as 
part of Task 1 of DO #15 (Amendment 1) and held in Slavutych on 26-27 February 1998, a 
presentat~on was made by representatlves of LVK and CH2M HILL regarding energy- 
efficiency improvements being implemented at Lvlv Vodokanal Attendees at t h s  Summrt 
included semor officials from the State Comrmttee of Ukraine for Energy Savings, and the 
Mimstry of Energy On 10 July 1998, a nationwide workshop was held in Lviv to firther 
dissermnate information, to representatives from Ukranian c~ties and their water utilities, 
regarding the USAID-sponsored energy-efficiency improvement projects being undertaken at 
Lviv Vodokanal Ths  report presents hghlights of the July 1998 workshop 
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WORKSHOP 

From EPT Project activities with LVK, together with preliminary surveys conducted at 
several other vodokanals, it IS evident that electricity costs amount to 60-70% of the total 
direct operating costs of vodokanals in Ukrane Sigmficant opportumties exist to address the 
current adverse energy situation in Ukrane, whch suffers frequent mandatory demand 
curtalment, by reducing electricity consumption of water utilities, as their electricity- 
consumng requirements is simlar throughout the country Further, reductions in electricity 
consumption would help improve the financial viability of vodokanals by reducing their 
operating costs 

A workshop was held on 10 July 1998 at the Palace of Youth Culture in Lviv, to share with a 
nationwide audience experience gained by Lviv Vodokanal regarding projects that 
demonstrate reductions in energy consumption The agenda for the workshop is given m 
Appendix A 

Workshop sessions included theoretical and practical sessions The man  emphasis of 
theoretical sessions was on outlining approaches and methods for assessing efficiency of 
energy usage in a water supply system as a whole, and of its separate components wellfields, 
transrmssion system and pump stations Energy-efficiency demonstration projects currently 
being implemented in Lviv were presented in detail, namely adjustable speed drive (ASD) 
controls at a pump station, replacement of emsting Inefficient water pumps with more 
efficient uruts, and improvement of data acquisition and data processing systems The effect 
of network leakage on energy use, and possibil~ties for reducing energy consumption using 
cement mortar limng of prpes and zoning of distribution systems, as well as vmous aspects of 
using off-peak power rates to reduce energy costs, were also addressed During the field trip, 
Workshop participants viewed demonstration projects involving replacement of pumps at 
Kryvchytsi pump station, and installing an ASD pump control urut at the Sohlnyky pump 
station 

Invitations to participate in the Workshop were sent out to 47 cities in Ukraine, including 22 
cities of oblast subordination (see Appendix B) Invitations were addressed to also sent some 
central governmental agencies dealing with housing and energy, mumcipal authonties, and 
local water utilities A list of workshop attendees is presented in Appendix C 

The presenters generally used overhead transparencies to clan@ and enhance the~r  
presentations A copy of these transparencies (see Appendix D), and a short introduction for 
workshop participants outlining the background and objectives of the workshop and USAIDys 
EPT Project, were included with the handout package provided to each participant 

Materials presented at the Workshop created considerable interest among participants 
Almost all presentations were followed by senes of questions on methodology for malung an 
energy survey of a water system, estimating water losses, calculating tariffs, etc At the end 
of the Workshop, a representative of the State Commttee for Archtecture, Construction, & 
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Housing Policy of Ukrsune, Mr Dmytro Ganzha, mentioned the value and orgmzation of the 
Workshop and outlined the activities of the State Commttee 
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Section 3 

CONCLUSIONS 

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

1 The potential for nationwide energy reduction in Ukraiman water systems is estimated 
to be over 1 5 billion kwh per year 

2 Many components of a water supply system whch have excessive energy 
consumption can be identified by 

• analyzing data from log books 
brief measurements and hydraul~c calculations 

a ~mprovement of data acquisition and analysis 

Based on experience gamed in the course of cooperation between USAID'S EPT 
Project staffln Lviv, and the vodokanals of Lviv, Ivano Franluvsk, and kvne, some 
of the following measures can be used to reduce energy costs 

a shut-down inefficient pumps that are operated but do not sigmficantly 
contribute to the overall flow 

improve hydraulics of transmssion mains 

replace poorly matched pumps (pump to system characteristics) at major pump 
stations with efficient umts having proper hydraulic characteristics 

installing ASD controls for motors of large pumps that have a need to provide 
a vanable hydraulic output 

4 Improved system hydraulics, and reduced leakage from distribution network by pipe 
replacement and rehabilitation using Kment mortar limng as well as setting pressure 
zones, can also sigmficantly contribute to energy savings 

5 Many of the energy-efficiency measures discussed have payback periods of less than 
five years, but would be only be considered as being cost-efficient if all service 
payments are made in cash 

6 The workshop created sig~l~ficant interest, as indicated by the response of participants 
and the number and types of questions asked 



Appendix A 

WORKSHOP AGENDA 
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Schedule of Nat~onwide Workshop on Energy Efic~ency in Vodokanals 

T ~ m e  

09 00 - 09 45 

09 45 - 10 00 

10 00 - 10 40 

1040-  11 00 

11 00 -  11 20 

11 20 - 11 40 

11 40 - 12 20 

20 - l 5  20 

15 20 - 15 40 

15 40 - 16 00 

16 00 - 16 20 

1620-  16 40 

16 40 - 17 00 

17 00 - 17 45 

17 45 - 18 00 

Fr~day 10 July 1998 

Sess~on Title 

Reglstratron of workshop participants 

Introduction to Workshop 

A Summary of the Energy Efficiency Demonstration Projects 
lnLvlv 

Break 

Making an energy survey of a water system - speclfic energy 
usage 

The impact of water losses and wastage on energy use 

Energy saving in pump stations with adjustable speed drive 
(ASD) u~uts and pump-matchng 

Fleld trip to vlsit energy demonstration projects at Sohlnyky 
and Kryvchytsi pump station 

Break 

Energy saving In well fields 

Use of off-peak power rates to reduce energy costs 

Application and operation of pressure zones and dispatch 
control to save energy 

Break 

The potentla1 for nationwide energy reduction in water 
systems 

Conclusion 

End of Workshop 

Lecturer 

Buros 

S harkov 

Glpp 

Tryliovska 

Karptna 

Tryliovska 

Kopytin 

Sharkov 

Erickson 

Buros 



Appendix B 

LIST OF WORKSHOP INVITEES 

1 Bila Tserkva - Kylv oblast (adm ) 
2 Fastiv - Kylv oblast (adm ) 
3 Donetsk (adm ) 
4 Kramatorsk - Donetsk oblast (adm ) 
5 Maluivka - Donetsk oblast (adm ) 
6 Marlupol - Donetsk oblast (adm ) 
7 Horlivka - Donetsk oblast (adm ) 
8 Zhytomyr (adm ) 
9 Korosten - Zhytomyr oblast (adm ) 
10 Zaporizlaa (adm ) 
1 1 Ivano-Frankivsk (adm & vodokanal) 
12 Kolomyia - Ivano Franluvsk oblast (adm & vodokanal) 
1 3 Irovohrad (adm ) 
14 Luhansk (adm ) 
15 Severodonetsk - Luhansk oblast (adm ) 
16 Lutsk (adm ) 
17 Kovel - Volyn oblast (adm ) 
18 Mykolaiv (adm ) 
19 Odesa (adm ) 
20 Poltava (adm ) 
2 1 Kremenchuk - Poltava oblast (adm ) 
22 h v n e  (adrn & vodokanal) 
23 Sumy (adm ) 
24 Ternopil (adm & vodokanal) 
25 Lviv (adm & city vodokanal & oblast vodokanal) 
26 Stryl - Lviv oblast (adm & vodokanal) 
27 Truskavets - Lviv oblast (adm & vodokanal) 
28 Boryslav - Lviv oblast (adm & vodokanal) 
29 Drohobych - Lviv oblast (adm & vodokanal) 
30 Zolochiv - Lviv oblast (adm & vodokanal) 
3 1 Sambir - Lv~v oblast (adm & vodokanal) 
32 Chervonohrad - Lviv oblast (adm ) 
3 3 Kharluv (adm ) 
3 4 Kherson (adm ) 
35 Kahovka - Kherson oblast (adm & vodokanal) 
3 6 Khmelnytsky (adm ) 
37 Kamianets-Podilsky - Khmelnytsky oblast (adm ) 
3 8 Shepetivka - Khmelnytsky oblast (adm ) 
3 9 Cherkasy (adm ) 
40 Chemvtsi (adm ) 
41 Chermhlv (adm ) 
42 Dmpropetrovsk (vodokanal) 
43 Dniprodzerzhynsk - Dnipropetrovsk oblast (adm ) 
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44 Kryvy R I ~  - Dnlpropetrovsk oblast (adm ) 
45 Uzhhorod (vodokanal) 
46 S~mferopol (adm & vodokanal) 
47 Bakhchysara - Cnmea (vodokanal) 



LIST OF WORKSHOP ATTENDEES 

CH2M HILL EPT/LvIv 
Dr Kris Buros 
Mr Mchael Cholewka 
Ms Tamara G~pp  
Mr Michael Sharkov 
PV$s Tn;l!~ovska 
Ms Elionora Karpina 
Mr Anatoly Kopytin 
Mr Oleh Tsarynnyk 

Semor Techcal  Advisor, Project Manager 
S ~ t e  Manager 
Senior Project Engineer 
Semor Project Engineer 
IPrqect F,nlg1lnee+ 
Project Engineer 
Project Engineer 
Team Leader 

CH2M HILL, EPTKym 
Mr Ulian Bilotkach Water Programs Manager 

Mlnlstry for the Economy of Ukraine 
Mr Oleksandr Dykhnenko Deputy Head of Department 

State Committee for Architecture, Construction, and Communal Serv~ces of Ukralne 
Mr Dmytro Ganzha Chef Specialist 

State Committee for Energy Conservation of Ukralne 
Mr Andriy Shchoktn Deputy Head of Department 

Reglonal Sclentlfic Research Institute of Experimental Design (Kylv) 
Ms Natalia Diomna Chef Specialist, Energy Saving Center 

LVIV City Administrat~on, Englneerlng Department, Directorate for Communal Services 
Mr Borys Stefanyshyn Chef Engineer 
Mr Hryhory Shevtsiv Head of Engineering Serv~ces Department 
Mr Oleh Pikh Lead Engineer 

State Ecological Safety Inspectorate for LVIV obiast 
Ms L~udmyla Sorohna Ch~ef Specialist on Water Resources Protection 

Lvlv Vodokanal 
Mr Lev Gipp 
Ms Oksana Turchyn 
Mr Valentyn Parkhomenko 
MI- Orest Holovatchyk 
Ms Zinaida Benko 
Mr Yury Batih 
Ms Irena Gipp 
Mr Ivan Boiko 
Ms Tetiana Beliaeva 

Deputy Director 
Head of Well F~elds and Pump Stations Department 
Head of Production Department 
Head of Dispatch Department 
Engineer of Central Dispatch Department 
Engineer of Public Relations Department 
Production Engineer 
Engineer 
Engineer 
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Lviv Municipal Services Des~gn Institute (Lvivdiprokomunbud) 
Mr Yun Matiumn Head of Department 
Mr Anatoly Andreev Ch~ef Speclalist 
Mr Ivan Volobarev Chef Specialist 
Mr Ivan Tomenchuk Chef ~ p e c x s t  
Ms Liudmyla Starikova Group Leader 
Ms Nataliya Dudchenko Group Leader 
Ms Nadlya Kryva Group Leader 
Ms Hrystyna Vierna Senior Engineer 
Ms Nadiya Malamy Engineer 

Ivano Frank~vsk Vodokanal 
Mr Anatoly babkov Chief Engineer 
Ms Larysa Pol~schuk Head of Production Department 
ivir 'v'oldynyr Babych Head of Capital Construct~on Department 
Mr Mykhalo Rusak Techclan 

Rivne Vodokanal 
Mr Volodymyr Netsky Director 
Mr Volodymyr Khomko Chef Engineer 
Mr Serhy Kononchuk Techcian 

Ternopil City Admin~strat~on, Directorate for Housing and Communal Sew~ces 
Mr Roman Romamv Deputy Head 

Ternopil Vodokanal 
Mr Oleh Baran Director 
Mr Mykhalo Hladiy Deputy Director 
Mr Vasyl Hladkyi Technician 

Khmelnytsky Vodokanal 
Mr Vasyl Lomako Chef Engineer 
Mr Anatoly Makodzeba Chef Electrical Engineer 
Mr Yuri Yurkovsky Techclan 

Chernivtsi Vodokanal 
Ms Lludmyla Sememuk Chef Econormst 
Ms Nina Havryliuk Head of Customer's Department 
Mr Ivan Havryliuk Computer Engineer 

Lutsk Vodokanal 
Mr Serhy Strok Chief Engineer 
Mr Volodymyr Nespay Chef Electrical Engineer 
Mr P Cherchuk Techclan 

Kharkiv Vodokanal 
Mr Serhy Vasylenko Director of Water Resources Enterprise 

we~s\reportsUv~v\energynatwkshopl\text wpd 9 



Mr Viktor Babula Head of Techcal Department 

Zolochiv (Lviv oblast) Vodokanal 
Mr Pavlo Kupre~ev Chef Engineer 

Stryi (Lviv oblast) Vodokanal 
Mr Manan Pikho Chef Engineer 

Kalush (Ivano Franhvsk oblast) Vodokanal 
Mr Roman Stadnyk Chief Engineer 

"MID" TV Channel (Ivano Frank~vsk) 
Ms Olena Polischuk Correspondent 
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Append~x D 

.,- WORKSHOP PRESENTATION MATERIALS 

Follow~ng is a copy of selected presentation materials distributed to workshop attendees 

I 
I 
I 
1! 
I 
II 
I 
1 
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M I J . ~ ~ K O B  OrJISIn & ~ M o H c T ~ ~ L ~ ~ ~ ~ H H K  IIpOeKTlB 3 eKOHOMll eJIeKTpOeHeprll Y A ~ B O B I  
M Sharkov L v ~ v  Energy Saving Demonstration Pojects Revlew 



M W~PKOB O~JIXA A ~ M O H C T ~ ~ ~ ~ ~ ~ H H X  IIpOeKTlB 3 eKOHOMll e J I e K T p O e H e p r l l  y f l b ~ 0 ~ 1  

M Sharkov Lviv Energy Saving Demonstration Pojects Review 



M ~ ~ P K O B  OrJISIn A ~ M O H C T ~ ~ ~ [ ~ ? ~ H K X  IIpOeKTlB 3 eKOHOMll e J I e K T p O e H e p r l 1  y f l b B 0 ~ 1  

M Sharkov Lvlv Energy Saving Demonstration Pojects Review 



M ~ ~ P K O B  O~JIRA A ~ M O H C T ~ ~ U ~ ~ ~ H H X  I IpOeKTlB  3 eKOHOMll  e J I e K T p O e H e p r l l  y J ~ B O B ~  
M Sharkov L v ~ v  Energy Saving Demonstration Pojects Review 



M U ~ ~ K O B  O ~ J I R A  A ~ M O H C T ~ ~ U ~ ~ ~ H H X  I IpOeKTlB  3 eKOHOMll  eJIeKTPOeHepT11 Y A ~ B O B ~  
M Sharhov Lviv Energy Savlng Demonstration Pojects Review 



M mapIC0~ O~JIRA A ~ M O H C T ~ ~ ~ ~ ~ H H X  IIpOeKTlB 3 eKOHOMll eJIeKTpOeHeprll Y ~ B O B I  

M Sharkov Lviv Energy Saving Demonstration Pojects Review 



T rlnn AocJI~Ax~HHFI eHeprOCnOXHBaHHR CHCTeM BOAOIIOCTaYaHHH Y e p e 3  BH3HaYeHHR ITkITOMOrO 

e H e p r o c n o x m a H H s I  ix eneMeHTlB 

T Gipp Maklng an energy survey of a water system - specific energy 

AOCJIIAXEHHI 
EHEPTOCIIOXMBAHHH CMCTEM 

BOAOIIOCTAWHHH 
9EPE3 BHBHAZIEHHH IIkiTOMOrO 

EHEPYOCIIOXIIBAHHI IX 
EJIEMEHTIB 

MAKING AN ENERGY SURVEY OF A WATER SYSTEM SPECIFIC ENERGY 

OqIHKA EQEICTHBHOCTI POBOTkI 
ESTIMATION OF SPECIFIC ENERGY CONSUMPTION IN WATER SYSTE 

OCHOBHI K P U T e P l l  
Maln Cntena 

+ n u ~ o ~ e  e H e p r o c n o x u s a H H s  
Speclfic Energy Consumphon 

+ C e p e ~ ~ l f i  K O ~ ~ I U I € H T  KOPIlCHOl A l l  
Average Efflc~ency 

META AHAJI13Y 
PURPOSE OF ANALYSIS 

I + B U ~ H ~ ~ ~ H H I I  H ~ O ~ X I A H O C T I  

M O n e p H l 3 a U l  HaCOCHMX CTaHqlj i  
Determine Need for Pump Station Mod~ficahons 



T rlnn A O C J I ~ A X ~ H H I I  eHeprOCIIOXHBaHHR CHCTeM BOAOIIOCTaqaHHEI Y e p e 3  BH3HaUeHHEf IIMTOMOI'O 

e H e p r o c n o x m a H H s I  ix eneMeHTiB 

T G ~ p p  Making an energy survey of a water system - specific energy 

IIHTOME EHEPrOCIIOXHBAHH2 
SPECIFIC ENERGY CONSUMPTION 

H u ~ o ~ e  eHeprocnoxusama K B T - ~ / M ~ =  
Spec~f~c Energy Consumption (kWhImll 

Saraabna BaTpaTa eneKTpoeHeprl1 
Total Energy Usage (kWh) 

B u T ~ ~ T ~  BOAU 
Water Flow (ml) 

IIHTOME EHEPTOCIIOXHBAHH5I 
CHCTEMH 

EClFlC ENERGY CONSUMPTION IN THE LVW SYSTEM 

3aranb~e eneprocnomHBanHs cncrem 

148 911 095 KBT/PLK IXWN I 

BO~O3*SOPAX TA HACOCHMX CTAHUII*. 
SPECIFIC ENERGY CONSUMPTION IN L W  WELL FIELDS AND PUMP 

STATIONS 



T rlIIII ~ O C J ~ ~ A X ~ H H ~ ~  eHeprOCIIOXCHBaHHX CIlCTeM BOnOIIOCTaqaHHIi  qepe3 BI l3HaYeHHI i  I'IMTOMOrO 

e H e p r O C I I O X H B a H H R  1X e J I eMeHTlB  

T G ~ p p  Mahmg an energy survey of a water system - speclfic energy 

IIMTOME EHEPTOCIIOXMIBAHHX HA 
BOAOBAJ5OPAX 

SPECIFIC ENERGY CONSUMPTION IN LVlV WELL FIELDS 

"-, 
mo 7 I E  

w 
,q 9% . E lorn0 '1 
a E m w I 

E 9  w w  
B QaQ i z  

w g  .ow 
x 

m e  a" 

J e l ; $ ;  I = 1 

i KOPHCHOY AII 
AVERAGE EFFICIENCY 

C e p e ~ ~ i i i  ~ o e + l q l e ~ ~  KopncHol all = 
Average Eficuency 

I Q ( ~ ~ / n 6 )  * H (~)*365/102*3 6*K arp I 
P~une eneprocnoxusanns 

Annual Energy Conrumpl~on 

nMTOME EHEPrOCnOXHBAHHII HA 
MICbKMX HACOCHMX C T m I X X  

SPECIFIC ENERGY CONSUMPTION IN THE LVN CITY PUMP SATIONS 
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The Environmental Pol~cy and Technology (EPT) Project Envlronrnental degradation and natural resource mis- 
management threaten public health biodiversity and economic vitality in the New Independent States (NIS) To assist the 
NIS in alleviating these problems the U S Agency for International Development (USAID) began the EPT Project In 1993 
EPT prov~des technical assistance and policy a d w e  In the emironmental sector and promotes envlronmentallv sound economic 
development through public and private U S and NIS partnerships The EPT Project is managed by USAID with support 
from the U S Environmental Protection Agency (USEPA) For asslstance in project des~gn management and ~mplementatlon 
USAID has agreements with CH2M HILL International Harlard Institute for Internatlonal Development and ISAR As the 
primary EPT contractor CH2M HILL International has the lead role in delivering technical asslstance loglstlcal support and 
policy support for selected projects EPT Regional Offices are located In Washington D C Moscow Russia Kyiv Ukra~ne 
and Almaty Ka~ahstan 

CHZM HILL Internatlonal Consortium of Subcontractors Center for International Envlronmental Law Clark 
Atlanta University/H~storically Blach Colleges Universities and M~nority Institutions Technology Consortium Consor 
tlum for International Development E~ojurls  Environmental Compliance I ~ L  Harvard Institute for International Develop 
ment Hughes Technical Services Company International Programs Consortium Internatlonal Resources Group Interfax 
K&M Engineering Ogden hnvironmental and Energy Serv~ces Price Waterhouse the World Wildlife Fund and numerous 
local subcontractors and cooperators throughout the NIS 

Envlronmental Policy and Technology Project 
A USAID Project Consortium led by CH2M HILL 

CH2M HILL International Services Inc 
PO  Box 24548 Denver Colorado 80224 U S A 


