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PREFACE

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

Through competitive bidding, USAID awarded a mult1-year contract to a team managed by CH2ZM HILL
International Services Inc (CH2M HILL) to support implementation of an environmental assistance program to
republics of the former Soviet Union Under this contract, termed the Environmental Policy & Technology
(EPT) Project, CH2M HILL 1s to assist USAID's missions i Moscow, Ky1v, and Almaty undertake a program to
promote environmental improvements 1 the NIS The USAID mission in Kyrv supports environmental, and
other, assistance programs to Ukramne, Belarus, and Moldova CH2M HILL established an office m Kyiv from
which to perform services 1n these countries under the EPT Project

Thus report was prepared as a contractually required deliverable under a contract between USAID and CH2M
HILL Although work on this report was conducted in cooperation with the assisted governments and USAID,
the findings and recommendations are those of the CH2M HILL team They do not necessarily represent official
posttions of the governments of the assisted countries nor of the United States of America

The CH2M HILL team mcludes the following orgamzations

. Center for International Environmental Law

. Clark Atlanta Umversity/ HBCUMI Environmental Consortium
. Consortium for International Development

. Ecojuris

Environmental Comphance, Inc

Harvard Institute for International Development
Hughes Technical Services Company

International Programs Consortium

International Resources Group, Ltd

Interfax Newsagency

K&M Engimeermg

Ogden Environmental and Energy Services Company
. Price Waterhouse

. World Wildlife Fund (US)

For additional mformation regarding the EPT Project, contact the following

In the United States of America

Environmental Policy & Technology Project Head Office
1819 H Street NW, Suite 700

Washmgton, DC, 20006 USA

Telephone (202) 835-1450

Facsimile (202) 835-1463

Contact Dr James Westfield

In Ukraine

Environmental Policy & Technology Project Environmental Policy & Technology Project
Ukraine, Belarus & Moldova Regional Office Lviv Vodokanal Project Office

4 Bohomoltsia Street, 3rd Floor 64 Zelena Street, 3rd Floor

252024 Kywv, Ukrame 290017 Lviv, Ukraine

Telephone +380 (44) 247-5633/5634/5635  Telephone +380 (322) 76-73-89/84-13/94-78
Facsimile +380 (44) 247-5637/5638 Facsimile +380 (322) 27-11-52
Contact Mr Ties van Kempen
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NOTIFICATIONS

NOTE ON TRANSLITERATION

Ukraimian personal, institutional, and place names used m EPT documents are transhiterated
into English from Ukrammian (not Russian), according to the modified U S Library of
Congress standard for Ukrainian-to-English transliteration that has been adopted by many
Western orgamzations and publications, including the Encyclopedia of Ukraine (University of
Toronto Press, 5 vols, 1984-1993) and O Subtelny's authoritative Ukraine A History
(University of Toronto Press, 1988, 2nd edition 1994), as well as by the Ukraiman
Commussion on Legal Terminology (Resolution No 9 dated 19 April, 1996)

NOTE ON COST ESTIMATES

The opinions of cost shown, and any resulting conclusions on project financial or economic
feasibility or funding requirements, have been prepared for gmidance 1n project evaluation and
implementation from the information available at the time the opinion was prepared The
final costs of the project and resulting feasibility will depend on actual labor and material
costs, competitive market conditions, actual site conditions, final project scope,
implementation schedule, continuity of personnel and engineering, and other variable factors
As a result, the final project costs may vary from the opinions of cost presented herein
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Section 1

INTRODUCTION

11 BACKGROUND

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

USAID authorized CH2M HILL to perform a series of tasks i Ukrame under Delivery Order
(DO) 9 Under Task U2 (Urban Water Management Demonstration Lviv) of DO #9, CH2M
HILL 1s to assist the local water utility, Lviv Vodokanal (LVK) strengthen 1ts operations and
improve service to 1ts customers Part of Task U2 directed work to develop and implement
demonstration program This subtask (3 3 Develop and implement a demonstration program)
includes requirements that

The alternatives recommended for demonstration  shall be discussed with senior
Vodokanal officials, appropriately adapted based on that reviewed with USAID/Kiyv
prior to taking any action on implementation of the demonstration program

The Contractor shall develop, estimate the costs, design and implement the approved
demonstration program, with the assistance of the Vodokanal, which will continue for
a period of time agreed upon the Contractor, Vodokanal and USAID

Thus report 1s 1n response to the USAID requirements The demonstration project described
herein relates to improving operation of the LVK water distribution system Design of the
demonstration project was carried out based on the proposal, developed by CH2M HILL' and
approved by USAID

Funding for the equipment for this demonstration project came from Delivery Order #5, AIP
20

1.2 APPROACH

The staff of the EPT office in Lviv worked with the LVK and Lviv City administration to
identify the areas of the city with “severely deficient” water service The Pasichna area was
selected among them for the demonstration project because improvements of water delivery
there would allow to improve the service level to a great number of residents within the

! See report Ukrane Proposal to Demonstrate an Improvement to Water Supply Operations n the
Cuty of Lviv August 1996
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budgets available to USAID and the municipality Further, the demonstration would take
advantage of utilizing partially completed infrastructure

The Lviv City Administration and the USAID agreed to implement a joint project on
improving water service to the Pasichna area 1n the shortest possible period of time To do
this both parties agreed to fund a portion of the project USAID funded the construction of a
temporary pump station and the Lviv City Administration funded the completion of two
10,000 m® storage tanks and the balance of the site work at the Dovha pump station facility
which will serve Pasichna

The solution to improving the water service at Pasichna area was divided mto two phases
Service would be improved in the short term (this demonstration project) by installing valves
1n existing water pipes to form the Pasichna water distribution subsystem, completing two
unfinished storage tanks, and 1nstalling a temporary pump station In the longer term, the
temporary pump station would be repaired or replaced with a permanent facility and existing
leaking water pipes would be replaced with those of better quality

Work begun on design in July, 1996 and the construction work was completed at the end of

1996, when the facility was transferred to the LVK A dedication ceremony was held on site
in January, 1997
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Section 2

BACKGROUND

21 WATER SUPPLY PROBLEMS IN LVIV

Lviv currently has a population of about 800,000 people Its present public water supply and
distribution system was started about 100 years ago Many parts of the Lviv Vodokanal
service area recerve water for only about 6 hours a day, and some recerve water for even
shorter periods The water system infrastructure needs substantal replacement, 1 1995,
nearly 6,000 breaks occurred 1n the water conveyance and distribution network

The city's drinking water source 1s groundwater pumped from a series of well fields outside
the city perimeter Water from these well fields 1s conveyed to the city n transmission
pipelines (mains) These mains generally terminate at large pumping facilities at the city
boundary, where additional pressure 1s added 1n order to distribute water within the city
Electricity used to pump water makes up about 70-80 percent of the total LVK operating
expenditure, and this cost 1s rising as national government policies and regulations force an
Increase in energy prices

Approximately 600 km of steel, cast-iron, and reinforced-concrete transmission lines convey
water from wells to 10 large pump stations and associated reservorrs that encircle the city
Much of this piping 1s of inferior quality, with many leaks and frequent breaks At the pump
stations, water 1s chlorinated before being distributed to customers within the city

Water engineers planned to establish a series of ‘1solated’ subsystems within this distribution
system By using a series of additional booster pumps, valves, and large tanks within the city,
water from the large pump stations at the city perimeter would be delivered to customers by
operating these subsystems 1n a manner that would optimize water supply against demand

The distribution subsystems have not been completed Instead, the system 1s generally
operated as a single entity The lack of subsystems increase the variations in pressure which
adds to the frequent breaks 1n the distribution piping Due to high leakage rates and lack of a
surplus of supply much of the population does not receive constant access to water This
situation has been exacerbated during the deteriorating economic situation in Ukraine
following independence, as central government funding for capital improvements to the water
system has become unavailable, and revenues to the LVK have fallen substantially short of
that needed to operate and maintain the system As a result, LVK 1s restricted to providing
some 70 percent of 1ts customers with water for s1x hours per day In higher elevations,
people are supplied with water for a shorter period Only about 20 percent of residents recerve
water 24-hours per day

Water tends to gravitate to lower elevations, so that customers on elevated terrain and upper
portions of high-rise apartments suffer from poor water pressure and daily water shortages
Three areas of the city have been categorized as having ‘severely deficient’ water service,
recerving water 0-3 hours per day
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To partly overcome this situation, it has been recommended that the distribution system be
segregated 1nto subsystems that are operated on a quasi-independent basis This can be
accomplished by redistributing the available water through 1nstalling tanks, booster pumps,
gauges, and valves on a regular basis Water delivered to higher areas can be stored n tanks,
with valves preventing outflow to lower portions Although city water engineers wanted to
create the distribution subsystems, these were never established due to lack of funding

The three parts of the city of Lviv with the most deficient water service were 1dentified as

. Pasichna, with a population of about 35,000 people

. Varshavska, population about 40,000

. Zolota, population about 10,000

The distribution of land use 1n each area 1s as follows

Subsystem Residential Industral Institutional Open Space
(%) (%) (%) (%)
Pasichna 60 3 5 32
Varshavska 77 5 0 18
Zolota 52 16 13 19

There are approximately 33 km of 50-mm to 500-mm diameter water distribution pipes n these
areas, with Pasichna having about 10 km, Varshavska about 16 km, and Zolota about 7 km

LVK operates and maintains 10 large pump stations within the city distribution system Two
stations were associated with the Pasichna water distribution subsystem (Sykhiv I1I and
Kryvchytsi), one for the Varshavska and one for the Zolota subsystem (respectively Zboisk

and Yanivska pump stations) An additional pump station, adjacent to the Dovha tank had not
been completed

The part of the city where 1t was believed that the demonstration would be most-effective was
Pasichna, because 1t might also ndirectly improve water service to parts of adjacent areas
Kryvchyts: and Sykhiv with a population of 75,000, which together would have the greatest
number of beneficiaries Further, the demonstration would take advantage of utilizing
partially completed infrastructure

2.2 WATER SUPPLY SITUATION IN THE PASICHNA AREA

2 2.1 Location

The Pasichna subsystem 1s situated in the Lychakivsky administrative district in eastern Lviv
(Figure 2-1) The core water distribution alignment serving the residential area includes

piping along Medova Pechera, Kytaiska, Lysenytska, Matorivka, Shafaryka, and Washington
streets Ground-level elevations vary from 320-380 m, and are generally higher than the rest
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of Lviv As a result, water pressure in the subsystem was low, creating difficulty in delivering
water to local residents, most of whom live in typical high-rise (9-14 story) apartment
buildings

222 Water Supply, Pumping, and Storage

Previous to this demonstration project two well fields, Bibrka and Hlynna-Navaria, provided
water to the Sykhiv III pump station, which then distributed water to an area that includes
Pasichna (population about 32,000) In addition, the Pluhiv well field provides water to the
Kryvchytsi pump station, which then pumped water to the Kryvchyts: and Pasichna areas
Some 20 small booster pumps operated by LVK and housed 1n ten district heating plants
located in the Pasichna area, were supposed to provide additional pressure to raise water to
the high-rise apartments Those booster pumps were frequently not turned on, 1n part because
the heating plants used the imited available electricity to pump hot water, or because they
were unserviceable

Thus municipal water supply to the Pasichna area was supplied from the Sykhv IIT and
Kryvchyts: pump stations Since Pasichna was at a higher elevation relative to these two
pump stations, and the water distribution pipes were also connected to lower parts of the city,
water tended to flow also to the lower portions of the system so little pressure was available
for the multi-story apartment buildings within the Pasichna location

As a part of a long term plan the City planned to fund improvements to water storage and
pumping capability n the area that included Pasichna by constructing three large tanks
(10,000 m’ each), and a pump station at Dovha This was part of a scheme to transfer
additional water from an expanded Pluhiv well field into the city's distribution system The
Dovha pump station and tank complex was to have two main functions One was to actas a
booster station to transfer large quantities of water from an expanded Pluhiv well field to the
southern section of Lviv The second was to increase pressure of water in the local Pasichna
area 1n order to provide better service to customers on the upper floors of high-rise apartment
buildings, especially those without booster pumps Construction of this complex commenced
in 1989, but the Pluhiv well field was not expanded and construction at the Dovha site ceased
in 1992 Before the construction of the temporary pump station LVK operated one completed
10,000 m® storage tank at Dovha, unfinished were the permanent pump station and the two
other tanks

223 Population and Water Consumption

Pasichna area has a population of about 32,000 people Out of this number 26,400 residents
(83 percent) live 1n multi-story buildings (ranging from six to 14 floors) and 5,600 residents
(17 percent) live in builldings which have one to five floors Buildings having more than five
floors are supplied with water through heating stations, and those having five and less floors
recerve water directly from the distribution system Data on consumers at Pasichna are
presented 1n Table 2-1
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Table 2-1

Pasichna Subsystem Population Distribution and Projs

ected Water Consumption

Street Name and Building Number of Residents Projected Water
Number Consumption (m*/d)*

Pasichna (#51-70) 1,342 539
[Pasichna (#71-104) 6,024 1,948
"Medova Pechera 6,072 1,521
Marorivka 693 175
Tupikova 198 50
Sadivnycha-Sadova 1,198 302
Kashtanova 174 90

Sokolyna 362 88

Y aroshynsko1 1,685 498
[Kytaiska 2,608 876
Lysenytska 3,807 1,056
Washington 2,648 91
Shafaryka 4,652 1,425

Pasiky Halytsky 403 120

Total 31,866 9,606

Note *Projected Water Consumption 1s calculated based on norms for different categories of consumers, as specified in the
document "Construction Norms and Regulations” (CHulI) 2 04 01-85 Appendix 3

As of November 1, 1996 the daily water supply to nine district heating stations, that served
24,300 residents (76 percent of the Pasichna population) area amounted to about 3,600 m?
The average water consumption was 149 led
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Section 3

DEMONSTRATION PROJECT
3.1 APPROACH

The objective of the demonstration project 1s to segregate a portion of the city's water
distribution system, the Pasichna area (population about 32,000), 1n order to demonstrate how
creation and operation of a water distribution subsystem would improve water delivery in a
part of the city that currently suffers from severe water deficiency Development of the
subsystem would be conducted through the completion of partially constructed tanks and
nstallation of new energy-efficient pumps and a series of valves

3 1.1 Joint Venture

Acknowledging the seriousness of the water supply problem that the City of Lviv 1s facing,
and the need to combine efforts for the purpose of resolving the water supply problems, the
Lviv City Admimistration and the USAID agreed to implement a joint project on improving
water service to the Pasichna area of the City of Lviv 1n the shortest possible period of time

It was decided that water service to the 32,000 Pasichna residents would be improved 1n the
short-term by completing the storage tanks and 1nstalling a temporary pump station, using
modular equipment Outside this immediate demonstration project USAID would assist i
other work 1n Pasichna area including replacing or rehabilitating pipes, adding meters, and
improving local booster stations In the longer term the City of Lviv would replace the

temporary pump station with a permanent station using the partially completed pump station
building on the Dovha site

3.12 Lviv City Administration
City of Lviv Administration took responsibility for the following provisions

. finance the overall construction work to complete unfimished construction including
Dovha tanks #2 and #3, and the Dovha permanent pump house (install windows,
doors, and seal the roof only)

. procure relevant matenals and equipment
. install and test equipment (including that provided by USAID)

. operate and maintain the Devha temporary pump station and Pasichna newly created
subsystem

The City of Lviv Admimstration allocated 30 bln krb (170,000 USD) to perform this scope

of work The state enterprise contractor LvivSpetsComunBud performed all overall
construction funded by the City

ept tviviD \386\ot\demo\R9mprd3 wpd 3-1 11Sep97
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3.1.3 USAID

U S Agency for International Development, through the EPT project, took responsibility for
the following provisions

. providing overall project management

. undertaking all engineering design in cooperation with the City of Lviv
. procuring and delivering pumps for the temporary pump station

. construction of the temporary pump station building

. purchasing of the high-voltage electrical power cable (1,400 m)

USAID allocated about 225,000 USD for the materials and equipment for the temporary
pump station building, high-voltage power cable and step-down transformer, US
manufactured pumps and a motor control center

3 1.4 SCHEDULE OF COOPERATION

Both sides declared their commitment to successful accomplishment of the joint project on
water service improvement for the Pasichna area 1n the shortest feasible term, and aimed for
the following schedule of project implementation

. July 1996 EPT staff begins design and procurement
. August 1996 Mayor appoints task coordinator
. August 1996 City allocates necessary budget and authorizes completion of

the two remaining Dovha tanks
. October 1996 City contractor completes two Dovha tanks, and installs high-
voltage electrical power transmission cable to temporary pump

plant site and gate valves to create distribution subsystem

. November 1996 EPT completes temporary pump station building with pumps
mnstalled

32 PROJECT
321 Scope of Work

To enhance water deliveries to customers in the Pasichna residential community, the
following improvements were at the Dovha site and surrounding areas

. segregation of a portion of the overall Lviv distribution system by installing gate
valves to establish the Pasichna water distribution subsystem

ept Iviv\D \386\ot\demo\R9mprd3 wpd 3-2 11Sep97



d construction of a temporary pump station

. completion of construction of the two remaining 10,000 m? water storage tanks
. bringing high-voltage electrical power to the site
. mstallation of connecting pipes and valves between the pump station, tanks, and water

distribution mains

The above mentioned improvements created a distribution subsystem to reduce the volume of
water moving out of the Pasichna area, increased water storage capacity 1n the area, and then
increased pressure of the water in the subsystem (pressure zone), so that 1t could be more
readily used by area customers It demonstrated to LVK the concept of distribution
subsystems to improve water service by being able to control pressure n specific portions and
reduce the loss of water when 1t flows uncontrolled from higher into lower elevations

The overall goal was to noticeably increase delivery of water to most consumers However, as
a temporary pump station, 1t was not mntended to meet supply and storage requirements for
fire-fighting needs

3.2.2 Site General Layout

Temporary pump station 1s located on a site referred to as Dovha in the south-eastern part of
Lviv city, 1n a site bounded by Pasichna and Dovha Streets

The Dovha site pump station occupies an area of 3 5 hectares The temporary pump station
building 1s situated to the west of the unfinished structure of the permanent pump station The

floor elevation of the of the temporary pump station 1s 378 55 m (by the Baltic system) The
layout of the site and the adjacent area 1s shown at Figure 3-1

3 2.3 Building and Equipment Specifications

EPT-Lviv staff working with the LVK completed design documentation and obtained all
necessary approvals for construction of the temporary pump station

The general building specifications are summarized mn Table 3-1

324 Pumps

Three pumps mounted on one skid are housed inside the temporary pump station building All
pumps are working and none 1s stand by Each pump has the following characteristics Q =
230 m*h, H=30 m, N = 40 kW Pumps specification is shown mn Figure 3-2 A drawing of
the pump skid with pumps is shown 1n Figure 3-3
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Pumps are equipped with common suction and pressure headers Each pump 1s equipped with
a gate valve 1nstalled on the suction piping and a check and gate valve installed on the
pressure piping

The pump station gets water from two newly built 10,000 m® storage tanks The discharge
pipeline from the temporary pump station 1s connected to the two 500-mm pressure pipelines

of the permanent pump station, which feeds the existing water distribution network m
Pasichna street

To provide water flow measurement an ultrasomc flow meter was nstalled 1n the
maintenance hole on the pressure pipeline The pump station 1s operated automatically

without permanent operating staff in the building although the Dovha site (three tanks and the
pump station) 1s continually manned

3.3 PROGRESS

The temporary pump station project design was carried out by the EPT/Lviv office and the
main drawings were prepared within a 30 days period Drawmgs were prepared in two
languages 1n Ukraiman for the LVK and contractor and in English for USAID Figure 3-4
shows the section view of the temporary pump station in Ukraiman from the set of drawings
used by the contractor Figure 3-5 shows the same drawing translated mto English

Considerable time was spent on getting approvals from all concerned engineering
departments and municipal supervision organizations so as to allow the temporary pump
station to operate Twenty six approvals were needed, which took 60 days to accomplish

A competitive bidding process was held for the general construction work of the pump station
building and the contract was awarded to AGROBUD, a private contractor from the town
Peremyshliany (small town 40 km from Lviv)

Figure 3-6 shows the work schedule of general construction at the Dovha temporary pump
station

The construction of the temporary pump station was started on October 4, 1997 and
continued for 34 working days until November 20, 1996 The process of general construction
work 1s shown at Figures 3-7 through 3-10 According to the agreement between the city
admimistration and USAID, the City completed Tanks #2 and #3 as well as completing the

roof and nstalling windows on the permanent pump station Figures 3-11, 3-12 and 3-13, 3-
14 show these structures before and after their completion

Installation of the pumping equipment was started on November 19, 1996, and the work was
carried out by EPT/Lwiv staff assisted by LVK (Figure 3-15 and 3-16) Installation of pumps
and electrical equipment, and equipment testing and adjustment was completed 1n 39 working
days (Figure 3-17)
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EPT/Lwv staff has tested and adjusted the nstalled equipment The completed documentation

was submitted to LVK for their use when they took over the temporary pump station (Figure
3-18)

Two weeks before the pump station was put into operation LVK set up a separate water
supply zone Valves on the distribution mains in Washyngtona and Pasichna streets (in three
points) were closed which allowed to eliminate the influence of Kryvchyts: and Sykhiv I11
pump stations on the Pasichna water supply zone There appear to be some minor

interconnections between the Pasichna and the adjacent system but those do not affect the
overall performance

The temporary pump station was officially dedicated on January, 10 1997 during a ceremony
attended by Gregory Huger, USAID Misston Director in Ukraine, Belarus and Moldova, Lea
Swanson, Environmental Development Director in Ukraine, Moldova and Belarus,
Volodymyr Kostenko, Mimster of Ecology of Ukraine, and Vasil Kuibida, the City Mayor
(Figure 3-19) Those who attended the ceremony were invited to visit one of the households
n the Pasichna area where they had an opportunity to talk to residents and see for themselves
the improvement in water supply (Figure 3-20) The opening was widely covered 1n the mass
media

34 FUTURE WORK IN PASICHNA

In discussions between USAID and the City of Lviv several things were discussed related to
the improvement of water service in the Pasichna area One hope was to complete the work
on the existing unfinished pump station at the Dovha site This was to be another joint
venture to be funded 1n 1998 Unfortunately the financial condition of the municipal
government did not permit 1t to participate in the completion of the physical structure of the
old building This would have involved an expenditure of about 400,000 to 500,000 USD on
their part USAID was to furnish new pumps or move the modular pumps from the temporary
pump station to the completed building and assist with the electrical control and power
system

Instead, 1n a second phase of this work, USAID will do some additional minor work on the
temporary pump station including the installation of a fourth pump that can be used as a
standby or to furnish additional water during periods of heavy demand on the system The
funds that would have been spent on the permanent pump station are now available to
accomplish a wider range of water service improvements i Pasichna

These service improvements will include assisting the city mn Pasichna by mstalling water
meters at each connection to the main lines (about 330 meters in total), furnishing eight new
booster pumps for four of the heating stations in the area, rehabilitating or replacing some of
the distribution piping and reducing some of the hydraulic problems 1n the system This work
will be completed during 1997 and 1998
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Table 3-1
Temporary Pump Station Building Specifications

Building

Designed for installation of pumping equipment, control equipment and connecting pipes
The building 1s 2nd class reliability, one story, 6 by 12-m floor area with a clear height of 3
m

Foundation

Strip type foundation made of 400-mm thick blocks The trenches 1 60-m deep are
excavated for the strip type foundation below the design floor elevation of 378 55 m with
the consequent addition of a 25-cm layer of crushed rock Bottom edge of the foundation 1s
1 30-m below the floor level, 1 90-m at pipe service entrance The cement screed 1s arranged
over the foundation blocks Waterproofing 1s by two layers of tar paper on bitumen mastic

The mside building perimeter 1s filled m with sand and outside wall foundation pits are
backfilled with soil

Equipment
foundation

Cast-n-place concrete, 2 9 by 9 4-m linear dimensions by 0 65-m thick, B7 5 class concrete
The movement joint 1s arranged along the foundation The equipment foundation 1s
separated from the floor with thiokol mastic jomnts In the process of arranging the cast-mn-
place equipment foundation the soil has been excavated from the total floor area down to
elevation of -1 m from the design floor elevation and a 35-cm thick crashed stone base has
been lamd Holes for service lines were provided for according to the pump skid drawmg and
additional foundation drawings

Walls

Brick, 380-mm thick, long walls are bearing, short walls are self-bearing The perimeter is
paved outside with cement mortar extendmg 1 m from the wall

Ceiling Slabs

Precast hollow remforced concrete slabs

Roof

Double sloped on wooden rafters covered with corrugated steel sheets, dramage by gutters
and dram pipes

Floor

Small size paving slabs on cement screed and concrete base 150-mm thick When arranging
the concrete floor base it was backfilled with compacted so1l up to the elevation of -0 40
Then the 20-cm thick layer of crushed rock was spread over the whole floor area

Openings

Wooden window frames double glazed with coupled cross casement and metal screens The
door made of two sections, no glazing The gate made of two sections, 2 5-m wide and 2 7-
m high Louvered openings are 450 x 450-mm 1 the side walls

Fmish work

Outside plastering (wall area above and below windows) 20-mm thick, hight color Outside
wall have tiles up to 450-mm from the sidewalk Windows, doors and roof are pamted with
the same paint of dark color Plastering on the mnside was done with the lime and sand
mortar Ceramic tiles mside, to 1 5-m above floor elevation, with the rest of the wall area
and the cellmg covered with whitewash

Ventilation

Drought, plenum-exhaust through holes in face walls, which are closed with grid louvers,
and also through two baffles on the roof Baffle holes on the ceiling are closed with circular
grids The required air exchange factor 1s 10 Heating - not provided for

Plumbing

The floor drain is connected using low pressure PVC pipe, to an existing nearby sewer

Power supply

The temporary pump station 1s power supphed from the 160 kVA step-down transformer
substation (STS) that was mnstalled on the site A buried electric cable 1,400-m long was
mstalled to power the STS A grounding grid of buried rods was made for the STS ground
Pumps are powered through electrical cables connecting the STS to the switch board and the
switch board to the pumps Standard and maintenance lighting 1s provided for by 220 and
12-V circuits
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Figure 3-2
Pump Characteristics at Dovha Pump Station
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9% ] Oct96 | Nov9 | Dec9 | Jan
ID | Task Name Duration Start Fimish o5 [ 1o,e [ 1027 ] 17 | 1208 | 12/29
1 Construction of the temporary pump station 34d 10/4/96 | 11/27/96
2 ‘“ite survey and nstallation of foundations 4d 10/4/96 | 10/10/96
3 Construction of walls ceiling 18d 10/11/96 11/5/96
4 Installation of 1 400 m of underground electrical cable 12d 10/21/96 11/5/96
5 i{oof nstallation (rafter msulation roof paneis) 10d 10/28/96 11/8/96
6 Installation and painting of woodwork (door windows roof) 11d 10/28/96 | 11/11/96
7 Installation of station floor water proofing and sidewalk 26d 10/23/96 | 11/27/96
8 Installation of pumping equipment and electrical work 39d 11/19/96 1/10/97
9 Unloading and installation of pumping equipment 9d 11/19/96 | 11/29/96
10 Instailation of electrical equipment 12d 11/25/96 | 12/10/96
1 Pump alignment and test run 16d 11/29/96 | 12/20/96
12 Instaliation and adjustment of ultrasomic flow meter 11d 12/12/96 | 12/26/96
13 Issuance of certificates of completion 6d 12/23/96 | 12/30/96
14 Transfer of the pump station to LVK 8d 12/31/96 1/9/97
15 Dedication of the temporary pump station 1d 110197 1/10/197
Project Projecti Task Summary
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Figure 3-6 Schedule of Construction and Installation Works



Installation of the foundation blocks for the walls 1s completed The
two rectangular pits on the backside of foundation are to be filled
with concrete to provide a base for the pumps 9 Oct 96
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Figure 3-7 Foundation Blocks in Place
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Work begins on the brick masonry walls The walls are 380-mm
thick to provide insulating capability The apartments in the
background will be supplied by water from the temporary pump
station The incomplete permanent station s to the right 15 Oct 96
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Figure 3-8 Masonry Brick Walls Begun
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The temporary pump station bullding i1s largely completed Work 1s
going on to complete the connecting piping and to complete other
earthwork on the site 2 Nov 96

ept-lvivi394\tg\demoproject\pas/22Sep97

Figure 3-9 Pump Statton Building Completed
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The sea freight container with the modular pump skid 1s unloaded
at the site The pumps were manuractures in the USA and shipped
by noat and truck via Germany and Poland to Lviv 19 Nov 96
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Figure 3-10 Pumps Being Unloaded
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This unfinished pump station building at Dovha was abandoned in 1992 This facility was to be a major water transfer

station to move water from an expanded Pluhiv well field (never completed) to southeast Lviv and to pressurize water for

distribution in the Pasichna area Aug 96

ept lviv\394\tg\demoproject\pasE mpp/23Sep97

Figure 3-11 Abandoned Pump Station
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The roof was completed and windows and doors were added to the abandoned pump station at Dovha
The new temporary pump station Is to the left 20 Nov 97
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Figure 3-12 Parhally Finished Pump Station
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One of the unfiiished 10 000 m?® storage tanks at the Dovha site
Compietion required the addition of wall and roof slabs water
proofing connecting pipes and covering with earth Aug 96
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Figure 3-13 Unfinished 10,000m? Storage Tank
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The finished 10 000 m® storage tank |t s covered with earth to
provide msulation and 10 enhance s structural strength to resist

lateral forces 20 Nov 96
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Figure 3-14 Finshed 10,000m? Storage Tank
3-20



The modular pump skid being removed from the shipping container
by EPT staff A system of hand operated winches jacks and rollers
was used to move the 10 ton pump skid from the container {o its
proper place in the pump station 19 Nov 96
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Figure 3-15 Moving the Pump Skid
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The motor control center being nstalled on one wali of the pump
station by EPT staff This center is connected to the step down
transformer located adjacent to the pump station 19 Nov 96
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Figure 3-16 Installation of Motor Control Center
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Installation of the buried 6 000 volt cable to the step down
transformer located adjacent to the new pump station building The
transformer converts the power {o 380 volts to run the pumps

20 Nov 96

ept lviv\394\tg\demoproject\pas/22Sepd7

Figure 3-17 Installation of Power Cable
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Final inspection of the pump station by municipal and other
inspectors for conformance with electrical mechanical and
structural codes and standards 29 Nov 96
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Figure 3-18 Inspection of Pump Station
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Dedication ceremony for the pump station Shown cutting the
ribbon are Gregory Huger USAID Mission Director in Kyiv, and
Lviv Mayor Vasil Kuibida Also present was Volodymyr Kostenko
Ukramnian Minister of Ecology 10 Jan 97
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Figure 3-19 Dedication Ceremony
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Mayor Kulbida and Director Huger talk to a resident of one of the
high-rise apartments in Pasichna to learn how the new pump
station has improved service in her apartment 10 Jan 97
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Figure 3-20 Mayor Kuibida Talks to Apartment Residents
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Section 4

RESULTS

The Pasichna Water Delivery Subsystem Demonstration Project was successfully completed
The following was achieved

1 Drrectly improved water service to about 32,000 Lviv residents 1n the Pasichna area that
had experienced severe water deficiencies

. daily service were mcreased to 10 hours per day

. the availability of water has allowed the daily average per capita consumption to
increase from 149 lcd to 229 led (Table 4-1)

. pressure at the inlets to the heating stations has increased from the range of 2 to 7 m to
the range of 10 - 12 m (Figures 4-1 and 4-2)

2 Improved water service in adjacent areas that are still being served by the Sykhiv IIT and

Kryvchyts: pump stations The adjacent areas affected have a population of about 75,000
residents

3 Improved the hydraulic mode of the Pasichna area distribution system which brought down
the number of pipeline breakdowns from 135 i the first half of 1995 to 71 over the same
period of 1997 (Table 4-2)

4 Created favorable conditions for energy saving in the future as a result of pump
replacement at the Pasichna heating stations for better matched pumps (as planned for 1997)

taking advantage of the stable system pressure created by the temporary pump station at
Dovha

5 Bolstered LVK management and staff by having them develop and implement, 1n a short
period, a small yet meanngful project that provided a sigmficant improvement in water
deliveries to a segment of their customers that had some of the most deficient service, and so
stimulated the utility to move ahead on its own with other improvements as funds permit

6 Demonstrated to LVK, the City of Lviv admimstration, and other vodokanals, that instead
of undertaking massive capital investments in new water source development, relatively
minor improvements in water delivery infrastructure and system optimization, such as
creation of distribution subsystems, can significantly improve water service

The activities 1n the Pasichna area were given coverage by te local mass media Appendix A
presents some of the articles, both originals and translations into English
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Table 4-1

Comparative Flow Measurement Results for District Heating Stations

N Location Flow, m*/d Number of Consumption lcd
E L (address) 1996 | 1997 | Resdents | 1996 1997

DHF-5W |Washingtona, 5a 70 109 221 317 493
DHF-16 [Shafaryka, 16a 642 1,159 4,365 147 266
DHF-13 (Washimngtona, 13 512 702 2,416 212 290
DHF-98 |Pasichna, 98(a) 289 453 1,785 162 254

Pasichna, 98(b) 136 214 893 152 240
DHEF-5L {Lysenytska, 5a 797 994 2,261 352 440
DHF-89 |Pasichna, 89a 501 500 4,039 124 124
DHF-12 |Kytaiska, 12a 341 790 4,352 78 181
DHF-59 |Pasichna, 59 21 36 154 136 234
DHF-69 {Medova Pechera, 69 295 593 3,790 78 156

Total 3,604 5,550 24,276 149 229

Table 4-2
Breakdowns of Water Distribution System in Pasichna Residential Area
Street Number of Breakdowns
Names 1st half 1995 1st half 1997
Washington 5 15
Shafaryka 3 18
Lysenytska 13 5
Kytaiska 9 0
Medova Pechera 34 3
Maiorivka 4 0
Pasiky Halytsky 3 0
Pasichna 59 26
Sadivnycha 1 1
Sadova 3 0
Sokolyna 1 0
Dovha 0 2
Tupikova 0 1
Total 135 71
ept IviviD \386\ot\demo\R9mprd4 wpd 4-2 168ep97 ‘}{



Pressure Data Based on Measuring of Pasichna Area Water
Supply Network Performed in June~July 1996

Pressure Data Based on Measuring of Pasichna Area Water
Supply Network Performed in May June1997
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Pressure Data Based on Measuring of Pasichna Area Water

Pressure Data Based on Measuring of Pasichna Area Water
Supply Network Performed in May June1957
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Appendix A
SUMMARY OF NEWSPAPER ARTICLES COVERING THE OPENING

OF THE DOVHA TEMPORARY PUMP STATION

Vysoky Zamok, January 11-12, 1997

WATER IN LVIV ALL DAY IT IS NOT A DREAM BUT REALITY (page A-3)

Forty thousand of people living in the Pasichna area will have 10 hours of water supply daily
as a result of completing of the first phase of the joint Ukrammian-American project for
improvement of water supply pumping facilities and water tanks By the beginning of the
summer USAID promised to improve water service for 70,000 residents of the Pasichna area
who will be getting water all day

Moloda Halychyna, January 11, 1997

PASICHNA WILL HAVE NO PROBLEMS WITH WATER (page A-4)

Yesterday an opening ceremony was held at the Dovha pump station 1n the Pasichna area
Participants included Mr Gregory Huger, USAID Mission Director in Ukrame, Belarus and
Moldova, Yur1 Kostenko, Minister of Ecology of Ukraine, Vasyl Kuibida, the City Mayor
USAID has allocated funds for the construction of the temporary pump station equipped with
energy efficient pumps The City funded the completion of two large water tanks As a result
water supply was improved for 40,000 residents of the Pasichna area The project in Pasichna
1s a part of a wider US governmental assistance program to Lviv vodokanal The purpose of
the project 1s to improve water service of Lviv residents and to cut water production cost

Moloda Halychyna, January 16, 1997

COOPERATION BETWEEN USA AND LVIV SPRINGS FROM WATER (page A-5)

The City Mayor Vasyl Kuibida can put on his record one more score - with the organizational
and financial assistance of the Municipal Executive Commuttee 40,000 residents of the
Pasichna area will be getting water almost 10 hours a day mstead of 20 to 30 minutes as
before After the completion of all work this present to the city will cost the USAID 3 million
dollars Apart from sheer convenience to the residents this project will also bring a
considerable economic effect To the opinion of American partners the success of this project
will allow our utihities to take financial loans mn order to solve all the water supply problems
in Lviv

Den, January 14, 1997

THE POSSIBILITY HAS APPEARED TO RECEIVE WATER ALL DAY (page A-6)
The new pump station was opened 1n the Dovha street, which will allow 70,000 Lviv
residents by the beginning of the summer to receive water all day This 1s only the first phase
of the project being implemented with the assistance of the US Agency for International
Development The project will improve water supply for residents of Mayorivka area The
successful implementation of this project will make it possible for Lviv to take a 15 to 20
million dollar loan from the World Bank The Mayor Kuibida has refused to name the next
area of Lviv where water supply will be improved having said that first of all we have to
complete the work 1n Pasichna According to Mayor’s words 1t 1s extremely important to
install meters n all 10,000 of buildings in Lviv

ept lviv/D \386\ot\demo\R9mprda wpd A-1 18Sep97



Tyzhden, January 17-23, 1997

A SOUL IN LVIV CRAVES AN ALL DAY SHOWER (page A-7)

One mullion dollars was invested 1nto the reconstruction of the pump station at Pasichna by
the US Agency for International Development (USAID) This was announced by Gregory
Huger, USAID Mission Director in Ukraine, Belarus and Moldova, during the opening of the
jomt American - Ukraiman project for water facilities improvement i Lviv

Ekspres, January 18-26, 1997

NOW THERE IS PLENTY OF WATER TO DRINK IN THE PASICHNA (page A-8)
Water supply m Lviv 1s without an exaggeration the most serious problem in the city This
problem 1s especially acute in Pasichna area of Lviv From now on 40,000 of Pasichna
residents will have 8 to 10 hour water service Pasichna will be the first step on the way of
radical improvement of water supply mm Lviv

ept lviv/D \386\ot\demo\R9mprda wpd A-2 18Sep97 3,?
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Bopma y JibBoBi - IHLI0O000BO.
e He GQaHTACTHK2, 2 peaIbHICTDh

40 THcsy xutenis syn Nacivuoi y JikBOBI MaTUMyTL Boay y cBoIx xBapTHpax no 10 roaus
Ha AoSy sasasxu peanizaufl nepwol aan yKPaIHCLKO aMepUKaHCHLKOrO NPOExTy 3
FoMMuenHs poSoTH BOAOHACOCHAX CTRHUIR Ta MICTXDCTEH, B WKHX 36ePIracThCcA BOAS QNN
Haworo micta A [0 ROMaTKy nita Mepit Ta arexuis CLUA 2 MIKHAapOQHOrC POJIBATKY
{USAID), sxi pinancyiots UeA MPOBKT BapTicTo 3 MAR  gonapis, ofiiugoTh 3a56eanevnT

Bogow 70 THesy xutenis mixpoparany Maciyxol uinogobosa

Bigrax s4opa Gyno 3anyweHc ABWIYHW Hae
COCHOL CTaHu Josra o #a Byn {laciumia axa
BEAXANACH HEUTPLUMM MIKDOPANCHOM Y J1sB0BI
wono sabesneuenHn 8eACK AMmepukasw of-
A3WTYB3NK CTAHUNO HOBHMMM [OBATYHEMM Ta
HWuM obnanHaHHAM @ MICTO NPOQIHaHCYBamo
6YAIBHMUTED ABOX BEAUKKX PE3EPBYapIE (BUT
paueno 300 mucsu tpuseHs) ¥ nepcrexTMe:
CTUALHMA YKPAIHCHKO aMEepUKaHCEKME NPOexT
nepenbavac PEKOHCTPYKWIO CBEPANOBHH WO
3abeaneyyicTh BOAROIO MICTO  3aMIHY
BoR0Nposoms GYAIBHUUTEG EKOHOMHMX HAGQCIB
ans nonasl BoAY Ha BepxHI nosepxy GaraTonc-
B8EPXOBKX ByanAKie - -

Mepis Gyoe sCcTaHOBAIOBATA TAKOX BOAAHI
MuUAbHUKK BN xoxHOro Syaunxy {IX y micTi
6nuzeko 10 TMCAY) 3a3HauMs ronoga MICLKOI
Panu Bacunb Kyabiga A ue CBOEN0 Yeproo
CTUMYMIOBATUME NLBIB AH EXOHOMWTH BORY
BCTEHOBMIOBATH NIYNALHUKY ¥ CBOIX KBADTHPAX
wos NRETMTH 33 CTICKUTY BOOY

Dupextop smic USAID y Kuesi Mperop
XblOI'ED 3aneBHNB W0 HOBA TEXHONOTIIR 3afies
TYEHHR BOAOK ADIBOIMTE: 3EKOHOMWT EHED

FETMYHI BUTDATH Ha noaavy soau Ha 25 elncoTks
(38pa3 y cofisapTocTt BOAM 75 BIRCOTKIB NPH-
NAan3Ee Ha enexTROEHEeNMo) HKULO TaKa TEXHONOMS
NPOKUBETECH B YXpaiHi TO Le J03BONUTL 38KOHO-
My 4 S sicotae enextposHepri Qo cnosa
YopHoGunbceka AEC npogykye Ha Ykpaisy 7-8
BIACOTKIB enexTpocTpyMy OKpiM TOrO CrOXH-
BAHHA BOOY IMBHILMTLCR Y 2-3 padun
BaxnuBO TAKOX T8 MO 3IMEHWHTLCA |

KINEKICTE  §PYaHUX CTOKIE Y BOLOVMMILE
MIAXPECTMB MIHICTD OXOPOHW HEBKOAUIIHLOrO
NPHPOAHOrO CEPEROBMWA Ta spepHor Gesnexy
Ykpamy HOpia Koctenko Orox € cedc 6pati
KDEANTH OIS BRPOB3AXEHHA TAKUX HOBHX
TEXHONOCIA AKI WBUAKD cele OKYNnATL Tomy
AYXE NDMEMHO WO pe@opMa 3 BOROMCCTa
YEHHA MICT B YKkpaim sika Peani3yethcs snep-
we y Nlbgom po3noyanacs yeniuHo

BapTto fodatv wo y JlbsoBl npawoe 16
BOOOHACOCHUX CTRHLWA SKI aHANOM4HI CTaHW
Dosrii Mloxy 1x MOLERHIBYIOTL - BOAM CTeue
uwumanc [ BCE x BIADanHO LU0 NePLWHA XPOoK

3pooneHo
IOpit BOPYUBKHA

Vysoky Zamok, January 11-12, 1997
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HA MACISHIE 3 BOAOKO |
HE BYE NPOGTEM . -

Yuopa Ha HacoOCHI cTapun «foeras
(paiion nuaiBcbrol Bynnur [laciunor)
siafynacs UePEMOHIA Npucsavesa
NONATKY PEAM3SLN TPOEKTY NOMMUEHHR
BOLOHACOCHKUX T& BOJO3CEBPEXKHMX
emxocTen Jlbsosa .

B ypOuMCTOCTRX B3RMM y4acTs [perop!
X iorep - AMpPExTOR PEMOHANLHO! MICH
8MEepUKAHCHKOro AreHTCTSa MIX
HapOAHOTo PO3BUTKY 8 YxpatH Buopya
Mongosi 10pi KocTeHKO  MIHICTD
OXOPOHU HABKORMIWHLOID CepaaosuLa Ta
apepHor Geanexu Yxkpainu Bacune
Kynbica wmep Jlbsosa 1 IHI NOCAA0BI
ocobtu

AMP snginuno xOWTA Ha CROpPYA-
WEHHR TUMHACOBO! HACOCHO! CTaHwi
ofnagHaHol eHEPrUBKOMOMHKMK arpe-
raramu A 3a paxyHok Micskoro Siogxery
NlbsoBa B8CTRHOBNEHO RBA Besuki pe
aepoyapy  3aBOsku ULOMY SXe Noxpa
ieHO BogonocTavaHHA ans 40 Tucsy
Me.LXav..8 npunernorn paioHy. (Panod
Maciuo Gyno ofpase 60 came Tyr
HAroCTRILLe BIOYYBABCA AeDILUNT NUTHOL
soou 8 yowomy Jlesos) Lo ama 1997
POKY MRAMYETHCH 3AMYCTUTA ROAITXOBI
HACOCH! EMKOCTI Ha cTaHuil «[oBras wo
AO3BOMMTL HOPMAnbHO 3afeanesw
BOACIO Bx@ 70 THCAY HONOBIK -

Mpoexr BapTicno 1 MULIACH aonapis

, CLLIA snposamxye 8 XUTTA MADAAMKK

AMP CH2M Xian intepsewnn Cepsicia
Ink - -

3piicHer poSoTy Ha synuw flacimi
€ 4acTuHow Onbil WHPOKO! ame
PUK3HCHKO! YPSOOBOI NPOFpaMi Aono
mori STss18ChKOMY BOOKAHaTY BApTICTO
3 sunwuonu Aonapis CLA Mera npo
rpamu  [OMIMIUSHHA OOCAYTOBYBAHHR
MelwxaHWB Ta 3MeHWeHHA ekcnnya
TawmHux BATRAT 3JpaxaKyn Ha Te wWo
onnara 33 CNOXMTY HACOCaMU ENexTRo
SHEPIND CTRHOBUTL OCHOBHY YaCTHHY BAT~
par sogoxaHany amMepukaHchka CTopoHa
Hanana KOWTH CBDEMY MADROYHKCE! ANR
PO3POGKU TEXHIKD €KOHOMINHOMO OOIDYH
TyBaxvua nApoexns nomnueHHs BoAo
NOCTavaKKs B8 1HLUMX DanOHaxX MicTa
Q608 azox CH2ZM Xinn maroTysaT# |
3298KM  WOA0 NMO3NK Y MIKHADOAHNX
hIHAHCOBNUX YCTAHOBAX [N1A XPeINTYEaRHA
Unx Npoexmns

i
!

Moloda Halychyna, January 11, 1997
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MAPGCION CRIBARPALL MK CUA TA IbBOBOM .

MPOPOCTAE 2 BOEKM

Mep Neaosa Bacnnk Kywbina moxe
3anucaTi 40 CEoro akTuBY e onHe
OVKQ 33 OPraidallmHore 13 QHaH
COBOro CRPVRHHA MICEKBMKOHKOMY 40
TUCRYEM MEWKAHWE DANOHY BYAULY
flaci+H0I NOA3NOBAHO Marke NECATH
roavHEMA rpadIX NoAa%w BOOM (3aMICTL
20 30 xununuoro) Llew nonapyHok
AMwWe ArgHTCTBY 3 MIXHAPOONOIO NO3
suTky (CLUA) nO 3aBepLUEHH! yCix 33
nnaHosaknx PodiT obiigeTecs v 3
MINbUOHW Q0NaDIB Ane #K MOBWUTLCR
M He Takl Garam wob kynyeaTu ge
wes: cew B0 sciM BIDOmMo wnogofosa
fonava soan EeOe N0 MEHIWNX BTRAT
aHix norpagikosa

KpiM npoyrosux 8MrcR QOCRr™
AKUX BAANGCH JABARKK AMEDUKSHCHKIN
moTouMw wew npoext ofiuse aaTu we
¥ 3Ha4HUK EKOHOMIuHMK eDeXT Moxe
W€ BCI 3H3OTb WI0 OCHOBHY BADTICTL
wawot geporo soan (70 75 sigcoTkis)
CTaHOBNATL BUTPATW Ha enexTpo
emneprio Ha cuorogHl Goor [lusia
8000KaHaNY 33 CNOXWUTY efexkTpo
SHEDIIO BUMIDICETECH 15 MINBUOHaMN
rpM8eHs TOM AK Y¢Sl QGNaC™b 33 WM
xe nokaadukom 3aboprysana 52
MINBUOHW rpUEEHD

AMEDUK3HCHK! HECOCK RK 0B

AOMWB HA UBDEMOHIE FIYCKY HBCOCHO!
cranun fJosra nad Tperom X orep
BYpexkTop micii AMP 8 YkpaiHl Buiopyct
Ta MoARoB!I A03IBONRIOTH EKCHOMMTH
exeprosuTpat sia 25 ao 40 siacoTkie
Ha rpoww aMepuKkaHcsKoro % ypaay
flepenbavasTbCH YCTATKYBa™ Syoun
ki 8 pavoM synuw acmwor aiano
BUIHUMM MunfibHukamy MewikaHw Ha
GnU3sTECA 40 PEANLHOS ONNaTY 38 KOH
KDETHO Ccnoxuvun pecypc Tomy
fesiBgogOkaHans IMYWBHKN (OCNI
ACBHO YCYBaTM BIDATH Ha B0AQTOHax
apxe Tenep 6yae BaXXO BCE CrmMcysa
TM HA PAXYHOK HEOLIBANMBMX CHO
Xvgavie | TYT Taxox 3HaA00NATLCS
aMennkanchkl QOCRIA T3 TeXHONor!
B8UKOPUCTAHHA TPYO 3 SHTUXODOAMHUM
BHYTDILWHIM NOXCUTTAM O3cTs 3Mory
Hanosro 3afy™y npo asapil Ta puTTs
oxonie Bubw TOFD 4MCTA TDYC3  ue
vWcTa 8ona
HOpI KOCTEHKD MIHICTD OXCDOHM
HABKDAMUMLOrD NPUDOAMOIO C2DBAD
puwa Ta apepHor Geanexy Yxpainw
AK 111 T 6ya NPUCYTHIM H3 LECEeMOHN
MYCKy HOBOI HAaCOCHO! CTaMW! OCHOB
HUM ND3NTUEOM 3MEDHKANCLKO
YXDAIHCLKOrD S0AHOMO NDOEKTV BBAXAE
MO0 exOnoriMHUM acNeKT 3a C1ceamu

MIHICTD2  JTbeig MOKM WO Ha ORHOMD
MELIKaHUA BUTPaYaE BRBIME BTRYMI BOOM
Oblie  3HIX Y POIBUHYTVX KPAIHaX.
BianosinHo sas spvd Ginbue JTbais
CXMR2E 00 pMOK 3a0pynHesol oM
Peamaatus 3annaxoBanyvx 3axoQs 20
3BONMTL SMEHIWKUTH TEXHOMEHHMA TUCK
Ha npupoay ~

Ha aymxy amepuxaHChkux napT-
HENIB BRanuu peaynbTaT Updro npa
EKTY BILXDVE Nepan HaluyiMu KOMyHANL-
HAKAMN MOXNKBICTL SpaTit kpenum
ONA NOBHOMD BUPIWEHHA BOQHO! NPD-
SnemMu y micTl flsaigBonoxalan  ux
CTESRRYE noro ampextop Bonoasmun
Cynuna AnR ycyHeHHA 800QHOTO
aediunty notpedye 35 minbroMis
forapme CLUA Ceitosum Gank Moxe
HAnATH Taky cymy mig 6 7 sacota
PIMHUX ane NPy yMoE! 10 YPRA L3CTh
rapanTi a flbaiBBOQCKaHAN 3Cupa-
™Me 31 cnoxwveayis 80 sacoTve sap
TOCT! BOOY 1A KIHANIAAMHIX TOCHYT
TyT 3JR3ETLCA 3 BOAW BANNMBAE We A
nonmiukum acnexy So T 80 Blacomas
ONMNaTH CTaHyTL MOXAMBUMKM S
KON cnoxmuBayl MaTMyTh rpownl 3
rPOLWI BOHM OTOMMAKITL TINBKK TOQ! 8K
33NPALOKTL NIANPUEMCTEE A DAnpU
E€MCTBA 3aAMCAWOIoTs THNLKA TOU XONW
HaWa MonmYyHa eMTa 3Hanae Ha Te
ADAITKYH BOMO § GXAHHR

€sres IVIIYA.

Moloda Halychyna, January 16, 1997
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3'seunacs ne NeKTHBO s ;; :
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OTpMMYBaTH BOgY Linogo6o8o. L.

. Ha aynuy Joanii ssmxpaio HACGGHRY GTania, mwxoawmﬂa
noqarxy rra 70 TvcaHaM MelkaHE 8yt flacmHor i‘vmmﬁoﬂc
OTpumyBETH Rogy Lie e nepius gasa npoexty, peanizamam
33 AONDMOIDIO ATEHTGTER 3 MIXKHADOIHED DOSBUTKY, SKUIFMAE 33+
Geaneuumu sonom MewxaHye Masiopiax, Cwamaaapnmmnw
EKTY CTaHOSWTE 3 MUTLIAOHM RGHAPIE CIDA, ~ Ay

Ha uepemMoHno SIEKPUTTR CABYANLHG npmemmmmoxopaw
Hi1 HABKQAWIIHLOFD APMPORHArG. CEPEAOEMIA Ta Suppiia: Sesns~
1 Yipamu 10pii Kocresiko Taxe 3ausasnesns nos gaaie SiMm,
IO /NS HALLORD MICTE BORONOCTIYAHHES € BXE XAbKE RECHTRE P>
s mpotnemoie Net Afle npw usomy FlbIB SYPMMYE BOgH aa:tZ%‘
Ginbie HoK HANPUKNAR, Taxnit xa 38 POSKDanys NONLCEKIA

fiae y skoMy 803, Ba sigMiHy Bi JIbeosa, € wanpobaso. W‘*""
- TipoexT Taxoy AOZB0IATE SEXOHOMUATH HE enexrgoa-lepm

Kbk BUTpaTY HA HEl CrasoamTs madixe 80

TOCT 80AK 33 C/IOBaMU fmpe«ropa MiCil Arenrcrsa 3 M

fore poasuTxy fperop: Xiorepa, BRPOBAIXEHHS A0

¥ 65 nafibinbimx secTax Ykpaust Aoseomrs Jaotuame 3

enexTpoesepri mmwmmAEcmmmerug%mm

Enéxrpoenepry). wre e X, e W W i s
<" YCIuuHe BnpoBAIXEHHS LSOTG APOEKTY naasoms

gmam xpeour ey, Caronoro Sanky (1520 semsiiokle donepey

GLIA)} fing noxpammesin edexmerHocn mmmmi mc&kommw-«

HARLHOMD MONPUEMCTEa «BonOXaHANe T aen

Mep Nososa Bacwm KyisBiga BumaoBvECs aam KAl pa-

Aax Gyne owachuenesa moas TacuHol JayRINMENLS MO TPEGR

CrIQUATKY ArsecTi ap nytte Maliopisxy 3a fiare enosames, nanau-

wauHo BXIMIBD BCTAMOBUTYE m*aymm—mm 8 YOIX ABCRTH 'memax

ABBIBCHKMX GyOMHIE

Dnezcaxnp CHUPLIOB, «Jlotmns

Den, January 14, 1997 BEST AVAILABLE COPY
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HORG WIOCTCIONG SCXANIVKDQINCEKE FOI8Ta

NE321) UMOACICETHG. QAR NCMOKORIHMG

[lywa y JIbBOBI NparHe yinogoGoBaro aywy

Oau MiNbHOH JON3PIS IHBECTYBANG B
PeKOHCTPYKUIX BOAOHACOCHO! cTaHui
«flaciyna» Aretvereo CLUA 3 MixHa
poaHoro po3suTky (AMP) [ipo ue 3a
agus gupextop Micii AMP 8 Ykpaint
fperopi MMorep MR 4ac BIGKPUTTH
fepwol Yepry CAUILHOID YKP3IHCHKD
GMEPUKAHCBKOrO NPOSKTY MOMINWEHHS
BO/IOHACOCHHX 1 BOAO3BEPIraiouMX MIC
TKOCTEM MICTA

B \arenep vewranm paitony svanus
Maciysa BatansHa & ue vaixe 30

THCAY oCi6 OTPHMYBATHMYTS BOLY
LLIOHAAMEHILIE eCATH rOAyH Ha 306V
Jo n1Ta UBOro poky nMoBMHHI CTATH 10
Nafy ZOAATKOBL IOTYRHOCT! AKI BHPI
wath npobnemv uutogofoBoro soJo
NOCTa4aHHA CIMAECATH THCAY Mel
KaHIIB npuermix 1o [Naciunol U0
Bux pasions le KOIITYBATHME AMEH-
KAHUAM L1E 182 MUTBHOHH A0NApI8
CB1l BHECOK Y COOPVIGKEHHS HAcoC
HO! craHul «[laciyra-fJosras axa xa-
4aE BOAY I3 300WIBCLAOTO palioHy
3po6uB ! JIbBIBCERUI MICLKBHROHKOM
3 miceKoro GI0HeTy Ha BCTAHOBICH-
H#l JIBOX BETHKHX BOAOPE3ePEYAPIB BY
TpayeHo 30 MUIBRPAIB KapGoBaHIE
Hoporseaenusn o6iuise sarome {Ha
2540 BLICOTHIB) sMEHILEHHS eHepro
3arpary cofiBaprocTisoau Y Bunax
Ky YCIILUHOrO 3aBepINeHRA CBapal!
JlbB18CHKO1 MIckkO! BIaaH 1 AMP Jbsis
Moe po3paxoBVEATH MWe Ha 15—20
MUILHOHIB BOAAHMX fonapie 513 Cai
Togoro 6aHKy Ta 1HWHX GiHaHCOBHX
{HCTHTYL

@ Oner CTEUMIWIHH

Ha doto Bonopuminpa CAKBYKA -
MOMEHT NyCKY BOLOHACOCHO!
CTaHwi!

Tyzhden, January 17-23, 1997
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HA MACIYHIW TEMEP MOXKHA
HAMWATACH BOLW DOCXOYY

Bogonoctauanua flueosa
6e3 nepeSinblueHHA MO.XHAa
Ha3BaTW HauGoMOUILLNK NPO
Bnerto0 micta Ocobnmec pia
X0 8043 Oysana y BOMIBKEX
Meulxans aynuw MNacmHol
Biorenep 40 tucay 11 xutems
IMOXYTL matu sony 8 10 ro
auH Ha goby

Ue crano Moxamensm 3ae0a
XM BHIKOWTTIO HACOCHO! CTAH
ur floBra 9Kka € nNoO4aTKOM
peam3saull Aepliol YacTiHU

NPOEKTY NOKPALUEHKA BOAOHE-
cocHMX Ta BoAO3GEepIranynx
emkocTer flsBosa Mpoexr
CymapHa BapTiCTk AKOTO cxna
nae 3 MaH JONEpIE 3MIMCHIO-
€TLCR 33 NIATPHMEKM amepy
K8HCLKOI'O YPAZY Moro nepwa
$aza koWTYBana 4R amepu
XAHCLKO! CTOPOHKU 1 MAH a0
NapiB a ANR MICT3 33 8CTa
HOBAEHHS OBOX BOLOPE3EPBY
apis  Bnuasko 180 ™M TAcay
ponapie Jo ama usoro poky

MAI0TL CTaTH A0 fany
JORATKOB! EMKOCT! Ha
HACOCHIA cTanuil wo
AO3IBONNTL BUPHUMTI
npo6aemy BOOONOC
TauanHs (TaciuHol T3
NpUASrANX 8ynuub 3
Hacenennam 120
TUCRAY HONOBIX
ByAIBHNUTBO Ha
§ cochux Ta soapate
PIFIONNX EMKICTEH
Ha fosni poanoua

NOCH KNbKa POKIB TOMY ane
BOHO He Gyno 3aBepiueHo
Yeped HAKCOE! NPaoAeMu |
TINLKK  3aBASKM  KOWTaM
ArestcTea CLWA 3 mixHa
POOMOIrD PO3BUTKY 33 WICTH
MICRWE BAAN0CS J3KIHMKUTIA
cnopyn.xedHs ctanwl Hagam
Byae spobneHa PEKOHCTPYK
Wi CEEPOA0DUH 3amMiHa BORO
nposoaIs ByAIBHAUTBO ByC
TepHUX Hacocis AN\ nogavi
BOAM Ha BEPXHI NOBEPXK Gara
TONOBEPXOBNX GYAVMKIBE Mg,
KNIDYEHH] MMUALHUKIB anst
XKOHTOONIO CIIOXUBAHHA BOOM
Y BIOXPUTT HACOCHO! CTaHL]
JloBra 83sanu y4acTs AMPEXTOD
Micu AMP C fperopt Mo
rep mep Jlse08a Bacunh Kyw-
Gura a nyck craHuil aacHue
MIHICTD OXOPOHM HaBKOAWMM
HbLOTD NPUPOAHBLOrO cepeno
suula Ta saepHol Ge3nexu
Yxpainu 10pm Koctesko
Cuoroani flbale cnoxusac

Ha 12 siacorks sogy Gin

HIX 10/1CLKE MICTO BpoL
Xou B OCTaHHLOMY BOAA

napobtoso XoueThes CnoL
THCS WO HACOCHA CT3HL
flaciMHiM CTaHB NoMaTxC
CcnpaBs! XapAMHANLHOrD nc
weHHs BOADNOCTaME
Jbeosa. Mpusanmui nen
KPOX SO UbOro 88 3pobn

Bornan KYC
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New Independent States (NIS)

* EPT Regional Offices

The Environmental Policy and Technology (EPT) Project Environmental degradation and natural resource mis
management threaten public health birodiveraty and economic vitality in the New Independent States (NIS) To assist the
NIS 1n alleviating these problems the U S Agency tor International Development (USAID) began the EPT Project in 1993
EPT provides technical assistance and policy advice in the environmental sector and promotes environmentally sound economic
development through public and private U S and NIS partnerships The EPT Project 15 managed by USAID with support
from th. U S Environmental Protection Agency (USEPA) For wsistance mn project design manigement and implementation
USAID has agreements with CH2M HILL International Harvaid Institute tor International Development and [SAR A the
prmmarv EPT contractor CH2M HILL International has the lead 1ole in delivering technical assistance logistical support and
policy support tor selected projects EPT Regronal Oftices ate located in Washington D C - Moscow Russia Kiev Ukraine
and Almaty Kazakhstan

CH2M HILL International Consortium of Subcontractors Center for International Envitonmental Law Clark
Atlanta University/Historically Black Colleges Unwversities ind Minority Institutions Technology Consortium Consor
tium for Inteinational Development Ecojuris Emviionmental Compliance Ine Harv ud Institute tor Interntional Develop
ment Hughes Technical Services Company  International Progiams Consortium  International Resources Group Interfix
K&M Engineering Ogden Environment il ind Energy Scrvices Price Witerhouse the World Wildhife Fund and numerous
local subcontrictors and cooperators throughout the NIS

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

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