| ViR REGIONAL

WATER SUPPLY SYSTEM

Viydal Virsky oblastni vodovod, sdnizeni mést, oboi a svazkl obel v 247 2010,
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Progress of Preparing and Constructing the VOV
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water from the VOV. The finalization of
the construction was continually stalled
particularly for the want of finance, so
the test run of at least the first part of the

construction began only In January 2000,

In the time period until 2010 the VOV
was being gradually finished with short
disruptions by connecting localities situated
along the route of the YOV trunk main. In
this period the VOV was operating without
the section of Bosonohy — Moravany as the

construction of the section started in 2008
and finished in September 2010, that is 22
years after the construction of the VOV was
started,

Investment purpose of the construction

Study of the construction complex, project design

Initiation of the construction '

Establishment of the corporation VOV _
Interconnection of the I1. Brezova water supply system with the YOV at Cebin— U3
Waler supply from Moravany to Rajhrad

Initiation of a test run {section of Vir — Svafec — Cebin)

Linking up of Malhostovice and Drasov to the VOV

Starl of the Rajhrad — TéSany operation

Start of the Cebin — Bosonchy operation

Linking up of Stépanov and Rebesovice to VOV

Linking up of Modfice and Stépanovice to VOV

Installation of technology al the Svafec water treatment plant

Linking up of Doubravnik to the VOV

Linking up of D. Lougky, Kaly, Ujezd u Tignova and Tignov to the VOV
Linking up of Rozdrojovice Lo the VOV

Linking up of Chiébské and Cernvir o the VOV

Finalization of the section of Bosonohy — Moravany

Linking up of Nebovidy and Moravany to the VOV
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The source of raw water

is a water dam on lhe Svratka River al
Llhe village of Vir, The dam's water hygienic
protection zones were proclaimed as early
as 1964 within the supply of the area of
Bystfice . Pernstejnem — Nové Méslo na
Mor. — Zdar nad Sazavou with water from the
water treatment plant situated near the dam.
Raw water s relatively soft, litle mineralized,
wilh a low organic compound content. The
contenl of heavy metals and other toxic
compounds is only in trace concentrations,
As there had been problems with water
quality caused by the occurrence of
blue-green algae, granular activated carban
filtration was added to the technology of the
Svafec water treatment plant.

Raw water intake

The intake device is installed on the dam
of the Vir water reservoir. The water can
be taken in from three horizons according
to the momentary best quality of the water
in the tank. The water [s taken at the depth
of 15 m, 30 m and 50 m under the level of
the maximum water level in the tank, which
is 46800 m above sea level. Stainless
steel pipes are lead from abstraction points
io analyzers measuring oxygen and pH
concentrations, turbidity and temperature
of the water in the tank. These data are
transferred to the control room at the Svafec
water treatment plant. The intake pipe of
raw water which takes water to a separate
part of the waterworks™ stilling basin is at the
same lime the inlet to the Francis turbine of
the Vir power plant.

The raw water trunk main

starts in the intake point in a separale
part of the slilling basin. From this place a
fibreglass pipe DN 1600 of length of 620 m
is lead to the porlal of the Vir raw water
tunnel, The raw water Wwnnel is 4, 171 m
long, with an internal diameter of 2,104 mm,
including the lining. The delivery pipe DN
1400 to the Svafec waler treatment plant,
which is 411 m long, is connected in the
portal of Korouzng to the armour-plated

outlet of the tunnel.
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The Treatment of Water

The Svafeg water treatment plan

The Francis turbine of 210 kKW oulput
is Installed in lhe intake structure. In the
ozonization structure chlorine dioxide or
ozone is dosed into the overflow in the intake
siructure as an oxidizing agent; as coagulant
aluminium sulfate is used. Furthermaore, it is
possible to dose polassium permanganate
in order to remove manganese from raw
water, In case of preozonization, the
coagulant is dosed downsiream of this unit.
Other steps of the techinological process are
slow mixing and contact filtration through
sand filters. It is also possible to filtrate
through granular activated carbaon.

Tha waler lreatment plant was
designed and built for the maximum capacity
of 2,300 Ifs. When the test run of the
treatment plant was started 10 sand filters
ware fitted out, 10 sand filters were not fitted
out at all, and the maximum capacily was
1,150 s, In 2005 6 filters were filled with
granular activated carbon, which is used
for filtration if the water quality of raw water
in the Vir reservoir worsens in the period
of occurrence of blue-green algae. At the
present operation of sand filters as well as
filters with activated carbon, the maximum
capacity of the treatment plant is 1,840 I/s.

Water is deviated from the fillers either
lo storage lanks, (limewater is dosed to
lhe overllow for the adjustment of pH), or
to disinfecting ozonization (in this case
the limewater is dosed lo lhe overflow
downstream of the cooling tanks). Chlorine
diaxide, a disinfecting agent, is dosed {o the
overfllow into the storage tanks.

The Svafec water trealment
plant is capable of substituting fully the
Il. Bfezova waler supply system and
covering completely the demand for water
in the supplied area in case of a severe
breakdown of the water supply system or of
its planned operational shutdown,

In the water treatment plant there is an
automatic hooster station installed in order
fo deliver water to the village of Krouzne,
including Svarec, and also to the village of
Stépanov nad Svratkou.




Huafac wHiss resiment plEnt— pessags amona fillers




_. AVAREC WATER TREATMENT

RAW WATER TUNNEL

PLANT

TREATED WATER TUNNEL

=

STEPANOVICE

| BEEEL

O CEREN RESERVOIR (352,30}

H

[C BOSOR0HY RESERVIEA {320

EYSTRCTUHHEL

LONGITUDINAL PROFILE OF THE DELIVERY

Q) NEBOVIDY RESERVIAR

W
=

[Cr RAFHRAD RESERYGIR

| 280

The Delivery of Wafer

The trunk main of the treated water

‘delivers water fo all the supplied area. In
the major part of the route it is constructed
as a pipe network, in the section of
Svarec — Bélet — St&panovice as a pressure
tunnet, and in the section of Bystrc — Bosonohy
the pipes are placed in a fransit tunnel.

B The section of Svarec - Stépanovice

The section between the Svafec water
treatment plant and the portal of the treated
watertunnel of Svarecis made of afibreglass
pipeline DN 1400, which is 668 m long.
The rest of the section is constructed as
a pressure tunnel with ferroconcrete lining
with an internal diameter of 2,104 m, The
section of Svafec— Balet |. is 10,830 m long
and the section of Bélet |, — Stépanovice
is 5015 m lang. The interconnection of
the portals of B&I&E |, and Bélet |l. with an
underpass under Kfeptovsky potok is made
of a pipeline DN 1400, which is 97 m long. In
the tunnel section there are two ventilation
bore-holes: the drilling of Chiébské, from
which the village of Chlébskeé is connected,
and the drilling of Brusna, from which
Lomnice will be connected. A side transit
tunnel is constructed at the village of
Cernvir, from which the villages of Cernvir
and Doubravnik are connected,
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P The section of Stépanovice — Cebin

is 13,381 m long and it is constructed
of a fibreglass pipeline DN 1400 mm. Gn
the route there are seven air valves, nine
blow-off valves, U2 Lomni¢ka and U3 Cebin
valve houses. The pipeline of 1. Bfezova
walter supply system passes through the
U3 valve house, which is connacted here to
the VOV pipeline through the VOV reservoir
in Cebin. This way it is possible to deliver
water to the supplied area either by the VOV
pipeline to the locality of Bosonohy, or by
a pipeline of the |l. Biezova supply system
to reservoirs on Palacky vrch in Brne, On
this section of the trunk main there are
gradually linked localities of Stépanovice,
Dolni Loucky (and also Kaly and Ujezd
Ujezd U Tenova resarvoit _ HilLodey fesera . 3 u Tisnova), Tisnov and Malhostovice (and
i ' = X also Drasov and Nuzifov).
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O Cebin reservoir

is two-chambered with a capacity of
8,500 m?, the elevation of the maximum
water level is 352.30 m above sea level and
its- function, among others, Is the mixing
of water from Il. Bfezova supply system
with water from the VOV, By this mixing
the hardness of the mixiure of these lwo
waters is adjusted. The underground spring
water from Bfezova ranges from moderate
to high in hardness water from the Svafec
water treatment plant is soft with minimal
cantent of free carbon dioxide, If mixing
of both the waters was uncontrolled, the
resulting mixture would become aggressive
to the metal pipeline. For this reason parl
of free carbon dioxide is first removed by
ventilation on a mulli-stage cascade on the
intake of |l. Bfezova water supply system to
the reservaoir. The resulting mixture of bolh
the waters is now in balance and does not
endanger the metal material.

In case of a breakdown it is possible
to shut down the reservoir and to transport
water by a by-pass (the VOV and ||, Bfezova
supply system trunk mains).

B Cebin — Bosonohy water treated
trunk main

In this seclion a fibreglass pipeline is used:
DN 1400 in the section of Cebin — Medlanky,
which is 9,130 m long, and DN 1100 in the
section of Medlanky — Byslre, which s
3,095 m long. The village of Rozdrojovice is
linked up on this route and there is also an
accidental interconnection with the supply
main DM 600 from the Palacky vrch reservoir
to Bystre. The underpass of the VOV under
the Syratka River is formed by an inverted
syphan. The pipeline of the inverted syphon,
including the section from the inverted
syphon to the Bystre tunnel porlal, is made
of ductile iron DN 1000 and itis 183 m long.
In the section of Bysirc — Bosonohy the
trunk main pipeline HOBAS DN 1100 is laid
in a transit tunnel with ferroconcrete lining,
which is 4,180 m |long with internal diameter
of 2810 mm. In the tunnel there are also wo
raising pipelines DN 300 laid which deliver
water from the Bosonohy reserveir to the
Kohoutovice and Myslivna reservoirs, The
pipeline DM 1100, which is 415 m long,
connects the Bosonohy tunnel portal

and the Bosonchy reservoir, E _
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O The Bosonohy reservoir

is two-chambered with a total capacity of
6,550 m?* (3700 and 2850 m?) and is filled
by the branch of the Cebin treated waler
trunk main, which passes through the valve
chamber. The elevation of the maximum
water level is 320.00 m above the sea
level. It is possible to chlorinate further the
water by dosing of chloring dioxide. There
is also a pumping station for pumping into
the Kohoutovice and Myslivia reservoirs.
There is a supply main DN 350 laid from the
reservoir, which is made of duclile iron and
is 1,455 m long, On the main there is the
existing main DN 250 Bohunice — Bosonohy
conneciad. The supply main DN 350 will
be extended in 2012 to Kamenny wvrch
{investmant of the city of Brno).

P The Bosonohy — Leskava

reservoir trunk main
is made of a ductile iron pipeline DN 800,
it is 1,943 m long and it has a branch DN
400 for future linking of the supply main
DN 400 to Kamenny vrch. The construction
of the supply main will starl in 2012 as an
investment of the city of Brno.

P Leskava — Nebovidy trunk main

is 4470 m long and was constructed of a
DM 800 pipeling in the period from 2008 (o
20110, In this section the main is constructed
of a ductile iron pipeline that Is 3,965 m
long. Running parallel to the high-pressure
gas line the main is made of a flibraglass
pipelineg, which is 422 m long. Trunk mains to
Mebovidy and to the upper part of Moravany
link to this section of the main before the
entrance to the Nebovidy reservoir. Before,
water was delivered to these localities by
puUMmping.
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O The Nebovidy reservair

starled to operate in 2010, it Is
constructed as two-chambered (capacity
of the chambers s 2,500 and 1,600 m?
4100 m” altogether) and the elevation of the
maximum water level is 318.00 m above
the sea level. The function of the reservoir
is to take water to the Zelesice, Rajhrad |,
Rajhrad Il., and Tésany reservoirs, that is to
say lo |ocalities that were supplied before
by provisional pumping from the Moravany
reservolr.

P The Nebovidy — (Moravany) — Rajhrad
trunk main

has two sections thal were constructed
in two slages. The first section was
constructed in advance in 1988 together
with the Rajhrad |. and Rajhrad Il. reservoirs
thal is before the test run of the VOV for
supplying the city of Rajhrad by pumping
water from Brno water supply network (from
the Moravany reservoir) was started. The
total length of the section is 9,102 m and
the pipeline used is of ductile iron; DN 350
of the length of 1,895 m (the branch from
the trunk main to the Moravany reservoir)
and DN 400 of the length of 7,207 m (the
remaining section that leads to the Rajhrad
I. reservoir). The village of Zeledice was
linked to this trunk main,

The second section of the trunk main that
covears the section of Nebovidy — Maravany
is made of a ductile iron pipeline DN 800,
It is 2,214 m long and it was constructed in
the period from 2009 to 2010,

o
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O The Rajhrad I. reservoir

is a ftwo-chambered reservoir with a
capacity of 2x 450 m®. The elevation of the
maximum water level is 280.00 m above
the sea level. In the valve chamber of the
reservair there is a pumping station situated
which serves for the villages of Hajany
and Ofechav with the possibility of further
chlorination of water with chlorine dioxide,
This reservoir functions as storage of water
for the branch of Rajhrad — Té&any and for
futfilment of the Rjahrad I1. reservoir.

Further, the trunk main to Zidlochovice will
be linked to it,

e,

O The Rajhrad Il. reservoir

is  two-chambered with capacity of
2% 1,000m?, The elevation of the maximum
waler level is 25500 m above sea level,
Waler is delivered into it through a ductile
iron pipeline DN 350, which is 1,328 m
long. The reservoir functions as storage
for Rajhrad and Holasice, and it is also
interconnected with the water supply system
of Modfice.

P The VOV Rajhrad trunk main —TéSany

has delivered, since 2001, water from the
VOV to the region of "bitter water", which was
one of the worst water supplied areas in the
Czech Republic. The trunk main between
the Rajhrad . and Té3any reservoirs with a
length of 25,125 m is constructed of ductile
iron of profile of DN 300, DN 250, DN 200
and DN 150. The villages of Popovice,
Rajhradice, Rebesovice, Otmarov, Ménin,
Telnice, Sokolnice, Zatfany, Nesvatilka,
Moutnice and Té&&any are linked to the main.

Q The Tésany reservoir

is the VOV termination reservoir. The
reservoir is earth two-chamber with capacity
of 2x 250m*. The elevation of the maximum
water level is 260.00 m above sea level.
The start of operation of the seclion of
Leskava — Moravany in 2010 has facilitated
the gravity water supply from the Svatec
water treatment plant right to this reservoir.

The Té&any resonmir— view



The Control of the VOV
Operation

is done from the central water management
control room of the operator Brnéngké
vodarny a kanalizace, a.s. (BVIK) in Pisarky,
as well as the control of the whole Brio water
supply system. In order to control the main
technological units of the YOV (water intake
from the Vir reservoir, the Svafec treatment
plant, the Cebin reservoir, the Bosonohy
pumping station and reservoir, Lhe Rajhrad |.
and . reservoirs, and the TéSany reservoir)
all of the WOV technological structures are
interconnected with the control room by
data radio network.

The decentralized control system that
consists  of programmable  automalic
machines SIMATIC 57 and of operalor's
workplace is used at the Svafec water

treatment plant. The networks are

interconnected by Ethernet.

The interconnection to the operational
contral moms of the other operafor
Vodarenska akciova spolednost, a.s.
(Tignov, Zidlochovice) was also constructed.

The owners and operators
of the VOV

The owner of the VOV

is the Vir regional water supply system,
the corporation of towns, villages
and groups of villages, Zelny trh 13,
602 00 Brno. Members of the corporation
are towns, villages and groups of villages
that take or will take water from the VOV,
The corporation was established on the
30th of December 1993 as an interest group
of body corporates.
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The Gperators of the VOV
“forms together with both Bfezova water
supply systems the Brno water supply

vodarny a kanalizace, a.s. Hybesova 16,

property is circa 4 million Czech crowns).

The operator of singular parts of the VOV
is Vodarenska akciova spoleénost, as.,
Sobésicka 156, 638 01 Bmo (the value
of the operaled property is circa 14 million
Czech crowns). '

The Linking of Individual
Localities to the VOV

In the time period from 2000 a total of
34 localities, including the city of Brno, were
linked to the VOV, Three of the localities
ara in the Vysodina Region, and the rest of
them in South Moravian Region. In 2011 the
linking of Lomnice u Tisnova will be initiated.

For illustration see the VOV layout on the
inside of the cover.

Further Expansion of the
VOV

The linking up of other localities will
depend on the development of neads in the
supplied area and on financial possibililies
of both the VOV corporation and new users.
The VOV can readily cover with its capacity
such demand.

As regards the linking up of other
areas which will require the expansion
of the VOV, the principal condition will be
again acquirement of the means. The VOV
corporation has prepared to start in 2010
the construction of the 4th stage of lhe
VOV — the linking of Zidiochavicko lo the
VOV, The preparations for the linking of
Stielicko continue. It will be also possible to
deliver water to Zdarsko and Huslopedsko.
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network. That is why the operator of
the major part of the VOV is Brnénské

657 33 Bmo (the value of the operated
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