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FT1—6 ACEBBADOEKEEDHE
e AGEMAE AT | BEHAKEER | B FRAKEER | HRAKEEE
(N) BAT* (Y A /d) (Ifs) (Vs)
1991 1,427,000 400 6,670 7,390
2000 1,505,000 490 8,550 10,110 -
2010 1,749,000 480 9,720 11,500
2020 1,911,000 500 11,150 13,200

HL#. © Answer to Questionnaire

O 1 AN KREERBAIIABRANE 5%, TEBKE25% &
NRA 7T FETFTREAHCIEHER L Tn5,
Fz1—7 BESPKBOREGEELHDHE 20008
ok I AREAKIR HEHEE () BEHE (s) BEBE (%)
) .. T K 600 600 100
ARl - KT -

FifK 580 400 69.0
INIK - TNWEF T A 4,200 2,400 57.1
N =Y HF Ak 3,200 2,450 76.5
vFTa Fik 2,000 1,900 95.0
£ x ¥ A 1,000 90 90.0
¥oFx FHik 80 60 75.0
T AE 8,000 5,450 68.1
B FImAE 3,660 3,260 89.1
& Ff 11,660 8,710 747

Hi 8t . Answer to Questionnaire X N EEH
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July 27" 2090.

SUBURBAN SETTLEMENTS WITHOUT
WATER

Due to very high temperatures this summer,
there are again shortages (n water supply in
parts of Belgrade near mountain Avala, in
Rusanj, Lestane, Ripanj, Orlovica, and
higher parts of Mirijeve. BWS had to send
potable water-transporting vehicles to those
areas of Belgrade.

38 ,HenHe” HeMma
,noaonauo UMCTEPHH

MHoro KBapoBa a6or

HanperHyror

BOIIOBO.[IHOT cucTema

Haabe TPRLRAMS KOje MIE VAT MECTATIMLS 20AS, XA ¥
IBAXARR MACBAA GUCTHFUA K Ko ROXAIE, CACHUIM CF ATPLE-

jous

)| IpRASES wmrohs (fyue ]e wiscToha® uorms ge yrryml A
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::mnm DOTPOLIAME X DMIOE :nju <F cTAAPNG Ayre
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Huxn xawms Bopbs Hauh, rpabame u-th' AR SERY Euwe
I A8 LMCTSPHO We MOXY s mu Aoh¥ nipex wpaTe. Qe
TOTE, NEOME €8 MALTO ANCLANA AR Cf SOTMAR Cx NeT Kyfuxe
ma,xs 38 e snycTans noh aa yredy ¥ i JERTY TR T
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August 14%, 2000,

July 6%, 2000.

NOT ENOUGH POTABLE
WATER-TRANSPORTING VEHICLES FOR

" THE 'THURSTY" CITIZENS

The compleints of the citizens, who are often
left with no water, that their parts of the city are
not covered by water-transporting vehicles are
completely justified In BWS they admit that
they do not have enough vehicles for all
‘thirsty’ consimers. In BWS they have only 6-7

" vehicles and together with ancther 10 that they

berrow from "City Sanitation Department’ they
have encugh wvehicles only for priority
cousumers and for those people who have been
left without water for a really long time.
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pana THE HOT WEEKEND INCREASED
THE WATER CONSUMPTION.
MANY BREAK-DOWNS BECAUSE
. shar "’m‘:_:::";““m": OF THE INTENSIFIED WORK OF
Yaspe somsospsuma waésy:  THE WATER SUPPLY SYSTEM

The great number of break-downs and
power failures cause frequent tum-offs
of some objects in the waterworks
systers. The water consumption is
greater than the production sven though
people in BWS work with maximum
capacity and produce 8.000 I/s. Beside
these problems the water production is
reduced by even more frequent power
failures which stop the work of pumps
in some reny wells and other vital
objects.
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KAPTA I'PATA BEOTPAIRA
HPHLAPHA MPDEA 1 OBIESTIS
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1. Vlinea, Lestane, Bolec, Vrcin

A

2 Kaludjarica

3. Kumodraz, Torlak

SRR TRT 7L T T e

*4. Pinosava, Ball potok

n 5. Rusan}

-§ & Barajevo

A Ostruznlea, Umka

8. Kotez, Kmjaca, Ovea, Barca

9. Supljs stena, Zuce, Ripanj

onsumption areas with
hortages of water supply
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1939 | 1960 | 1970 | 1975 | 1980 | 1985 | 1990 | 1995 | 1999
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oogonog 50 30 3.8 57 | 103 | 79 | 21.9 |30.31 |40.43
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0O O I Improvement of water supply system in Belgrade O O O [
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Water quality data of Sava river (WTP Makis inlet- raw water and after the treatment- potable water)
Samples were taken and analyzed on March, 12, 2001 by Sanitary Control of BVK.

Parameters River water Potable water
Date 3112/2001 311242001
Temperature C° 10.0 10.5
Turbidity NTU 98 . 0.16
Colour (Pt-Co color units) 30 5

pH value 7.8 7.4
Conductivity uSiem 320 320
Total Solids mg/! 230 214
Fixed Total Solids mg/l - -
Suspended Solids mg/l 20.0 -
Settleable Solids mg/! - -
KMn O4 demand 8.2 32
Ammonia mg/l <0.05 <0.05
Nitrite mgA 0.02 ' <0.05
Nitrate as'N mgh 4.4 4.9
Free chlorine mg/i - 0.45
Total chlorine mgfl - - 0.55
Chiorides mg/| 9.0 10.0
Fluorides mgf! <0.06 0.17
Alkalinity mEf 3.2 3.0
Total hardness %dH 10.84 10.19
Carbonate hardness °%dH 8.96 8.4
Calcium mg/t 60.0 54,2
Magnesium mg/l _ 12.13 : 10.8
Bicarbonates mg/! 185.2 - 183.0
Sufates mg/t 17.0 ‘ 24.0
Phosphorus P20s mg/l 0.037 <0.01
Silicates SiOs - 5
Oxygene mght 9.2 -
Total Iron mg/! 0.09 <{).05
Manganese mg/l - <005 4 <0.05
ABS mg/l <0.01 -
Phenal mg/l <0.001 <0.001
Chrome mg/l <0.01 <0.01
UV extinction o 0.069° 0012
Heterotrophic plate countin 1 mi 24000 &
MPN of coliforms in 100 ml 96000 &
Identified bacteria E.coli, Cittrobacter, Strepto “0° -
Sulfate- reducing Clostridia in 11 &
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Water quality data of Makis groundwater from tube wells
Samples were taken and analyzed on March, 12, 2001 by Sanitary Control of BVK.

. Parameters Groundwater Potable treated groundwater WTP
. Bele vode
Date 3/6/2001 3/12/2001
Temperature C° 14.4 12.1
Turbidity NTU ) 8 051
Colour (Pt-Co color units) 30 5
pH value 1.2 7.7
Conductivity pnSfcm 550 440
KMn O4 demand 3.2 34
Ammonia mg/l . 04 . <0.05
Nitrite mg/l 0.007 <0.005
Nitrate as N mg/l : 3.1 3.5
Free chlorine mg/| - 0.45
Total chiorine mg/l - . 0.55
Chlorides mg/l 14.0 14.0
Fluorides mg/l 0.16 0.17
Alkalinity mE/I 5.4 4.2
Total hardness °dH 17.58 14.0
Carbonate hardngss °dH 15.12 11.76
Calcium mg/l 80.0 72.0
Magnesium mg/l ; - 236 : 7.8
Bicarbonates mg/l 329.0 256.0
Sufates mg/l 31.6 20.0
Phosphorus Pz0s mg/l 0.032 <0.01
Silicates SiOz 100 75
Total Iron mg/l 2.6 <0.05
Manganese mg/l ) 0.25 ' <0.05
Phenol mg/l <0.001 : <0.001.
Chrome mg/l <0.01 <0.01
UV extinction 0.029 0.018
Heterotrophic plate count in 1 ml %) &
MPN of coliforms in-100 ml : & : 1%,
Jdentified bacteria - -
Sulfate- reducing Clostridia in 11 %) %]

oo udibbooogooooooooobobboooboboobobbobooooooogao
gogoooooooboobobobobobbbbobbooooodoooooooooooooon
gboooboboooboboooobboobobooobooecoboboooobooomIn
goooooooobooboboobobbbbbbbbbbbbbooodogooooooouguo
udoooooobobobobobobobobooo

bbb uououog z2emg/lDO0O0D00O0OU0OOOO2Smg/IDODDDDODODODO
uobboogobobooooboooboobboooboommobooobboobboo
0.09mg/I00.05mg/I DO DO00OD0O0OD0D0ODODO RenywellUODOOOOOOOOOOOOOO
uobbooobobooboboooooooobobooobobogn

0 1410



ugobi14o0u0obooobbooobooooooouooboaogn

oo good
oooog good
0ooo oooo |oooo | 0oo |ooooo DDDDDDDDD
o0 (00000 |opooo pooooo
oooo oooo
0 O O Turbidityd 9.6 8 0.16 0.51 a2
0 O d Colord 30 30 5 5 05
pHO 7.8 7.2 7.4 1.7 5.80 8.6
Ooodoooooooong |0.020 4.410.0070 3.1 00.0504.9(00.0050 3.5 0 10
O Nitrite and Nitrate as N mg/I1 U 4.42 0 3.107 0 4.95 0 3.505
COD O OO KMn O4 demandl] 8.2 3.2 3.2 3.4 0 10
oooad
0 Heterotrophic plate count in 1mlC 24,000 0 0 0 H 100
oooog good
O MPN of coliforms in 1200mIC 96,000 0 0 0 oooo
O O Total Iron mg/IC] 0.09 2.6 O 0.05 O 0.05 0 0.3
0 O O O d Manganese mg/10] 0 0.05 0.25 0 0.05 O 0.05 O 0.05

oboobobi1200000 13

gogoooooooobboboobobb
oobooboboooobooobomezbobgoooooboooooboooobobooon
gionboobobobobooboobobbobooboobobobobooboobonas
gogad
goobobobgyrOO20000000000000000000DODO0O000OUOGeneral Plan of
Belgrade Water Supply( D 0 000000 O0ODOO0OO0OOCOOCOODOODOOOO 00000
ggoooooooooooobooboobooboboobobbbbbbbooooooogg
gi9v70000000000O0O000DO0O0ODOO0OODOOODOOO0ODObDO0ODbODO20000
oboboogis70boobobbobooboboobobee0l/pdayd 00D O0Oo0obDOooOD
ggoomooooboobobobooouodooooooooooooooooobbobooooo
gododooooooo woooo

0 1420



P o ST el el

S W0

no 1992. ropune Development of the Waterworks since 1892 tilt 1992.

A e

Passoj Bogosopa on 1892.

gobi130dubboobobooobioonobnboOoisoz2n 19920

goboisoooobooobobooobobooobbooooobooo

000 oo00o0oon goooooo
oooyo dd O m¥/dO O I/sO
O0000O000000
2000001977000 0 1,572,000 660 1,037,520 12.01
o0o0oo J(0 2000 O 1,505,000 580 873,500 10.11
OOo0oO0oO0oimzoio0d 1,749,000 570 993,600 11.50

obobooooooooobobosooooooo2s0b0o0gnog
gobooobooobboobboobboon

gjodooooooooorbbbbbboooooooooooooDLD bbb D
oobooobboooobobOooob2o000b0br70oobooobooobOooDoD
ggoooooooobobobobobbobon
ggoogooououoggoooooooooooooooooooooobobooooobboo
godooooooooobboooooogooooooooooooooooooboboboDbDbo
goooooooooboobobon

0 1430



gobooooboboooooooobooooboobooboobbobbbbooooooobooobooboooboooo
gogooooooooon
gloooooooboooboooboooboboosb4bobboobbooboOon
g
gbobl1co00oobbooobbogoooboooboboooboboooboboooboooboooo
gogoooono
gogooooobobooboooobbbbbobooooogoooooooao
dodoooooobobbbbbz2o01bbb290000oooobobobobobobobbbbobn
gooooooboobobooboboooboooboooboooboooobOoneobo
doddodooooobDoboobbobobbbbbs400bbbbObODbD2100D00O0DDODOO
OO0O00OO0DOODOO0O0COeBrRDODOOOKMWIOOOODOOODOOUSAIDOOODOODO
ddddooooooooooooooobooo

0 1440



®1—16 LTAkEEFEIOS 7 MXEEBRZUI B

(PROJECT PROPOSALS FOR DONATORS CONFERENCE BRUSSEL)

P L Value: EUR IR -
N¢ roject title alue: .
! B R
1. | Project of the reconstruction, rehabilitation and revitalization 25.600.060 (}i(;%v/;
o5 | Project ozone desinfection plants rehabilitation and 460.000 PR
" | reconstruction - spare parts (Trailigaz, Wallas-Tearnen) '
3. | Project Interceptor - Tk E A
4 Uniform tariffing measurement of electric power consumption 290.000
* | at the PUC Belgrade waterworks ’
5. | Project of the consulting assistance 1.000.000
. . . . T AN A
6. Project of the regeneration of wells with horizontal screens 1.750.000 (USAID)
7 Project of the rehabilitation and reconstruction of the electrical 2.850.000
equipment (ABB)
3. Project of the reconstruction of the measurement system 1.100.000
{Danfos)
Project of the reconstruction of the compressor stations and
9. d . 1.380.000
equipment for emergency power supplay
10. | Project of the reconstruction the pumping station N° 18 — new 1.025.000
11. Project of the reconstruction of sewerage pumping stations FokEER
(Flight)
12. | Project of the saving of electrical power consumpticn 475.000
13. Rehabilitation and construction of the southern suburban water 14.800.000
supply system
14. | Construction of the second phase of Makis WTP (donation part) 6.000.000 ERBD
Remediation of the distribution systems on the left and right s
13- 1 Gide of the Sava river 10.207.000 BANEE
16. | Water distribution network reparation equipment 750.000
17. | Sewage network reparation equipment TARE
18. | Tunnel connection mains 9.300.000 HANEE
19. | Supply of the set of valves for Makis I WTP 1.056.000 EBRD
20. | Extension of ozone equipment for Makis Il WTP 380.000 EBRD
21. | GIS information system for Belgrade Waterworks and sewerage 2.000.000
22. | SCADA system for Belgrade Waterworks and sewerage 2.000.000 HANEF
23. | Extension of pumping stations for Makis II WTP 850.000 EBRD
24. | Supply the GAC for Makis II WTP 705.000 EBRD
FAE 2l TV s FOEFHE 83,972,000
M A 7T — FETAGEAH

i

CERTBREFFELERO NI -OREXBEEIRA LS ([£2%2 -2 EREYE - CEEFF-0BHE

- Bl 2R,
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£1—17 XFT5—FEFKEXLONFT—F : 1997~2000 F
(BT @ HF71F— 1)

1997 4 1998 4 1999 4F. 2000 4
FTHDOE
N = 119 128 144 205
BEMN 46 54 64 93
At 6 11 17 7
< DMEERER 76 103 134 205
EILER O FF 247 296 359 575
TR 153 158 236 337
Eipa 2 b ogE 400 454 595 912
SRR FEE 2 6 3 11
B 34 ST 45 74
Fhftta x b 48 1,699 2,275 7,307
| XmEE ‘ 484 2,196 2,918 8,304
A O |
AcEEHEIUA 243 373 394 365
FARE R 82 124 132 127
FORBE T — ¥ RIA 2 98
#HeERADEE 327 497 526 590
EERYE 37 99 8 ‘ 46
F DAL A 22 1,531 2,055 6,491
N 386 2,127 2,589 7,127
Wik A8 AGY A329 . AL17T
T AERE L — (DIN/DEM) 4.08 6.42 12.42 25.00

Hi M o [Tmprovement of water supply system in Belgrade! DEFEE R ¥ QN OE%

£1—-18 NFFT5— KO LETKRKERESE
(Bf7 . 74 F— 1/ m%)

Consumer Valid from August 1, December 16, January 1,
Category January 1, 1998 1998 2000 2001
a) Households
- water 0.73 1.14 1.14 4.41
- waste water 0.27 0.14 (.41 1.59
b) Subsidized
- water 1.44 . 2.23 4.46 6.47
- waste water 0.56 0.87 1.74 2.53
¢) Other
- water 3.60 5.58 . 11.16 16.56
- waste water 1.40 2.17 4.34 : 6.44

i © Belgrade Waterworks and Sewerage Emergency Program, April 2001
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£1—19 NATZ— FHRFANDOKE 20010FE38,/88

wo pH | BOD SS

] 3H | 8.1 15.8 23
Topciderske

, 8H 1 81 6.4 23

) 3R | 81 10.3 20
Zcleznicke

8H| 78 7.8 21

, 3H | 80 14.8 61
Galovica

8 H 9.0 58 100

WERIZOWT B LEERA B CRARRERFIBET H T EHERERIE 32V, L
2L, TEBOBRIEEIEIEEN DS Vo, LRIZLE S5 0%, AREEKIILE SN
KRR EN TS (BE1 - 1288) -OBEICEREZ2E52 Tw5h, $7-, IHEHHBEAICHE
FHEAFDH 200 hb o THBIREBO OB ERZERL CH2HBb 55, - OHR
TREEITFHR2EEENF 2 -2 h - TLARYPTbITw5, . L ARb6NAL

FRIZFF 7B THERTWS,

L

IR

BE1—1 £EEHCEEK
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