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2007 2010 2012 2015 2021 2031

%
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1. Gornji Zemun 110,499 7.85 110,900 111,200 111,600 112,450 113,800
2. Kara or ev trg 62,892 4.47 63,200 63,300 63,550 64,000 64,800

3. Nova Nova 56,179 3.99 56,400 56,500 56,750 57,150 57,900

4. Galovica 105,351 7.49 105,700 106,000 106,400 107,200 108,550

5. Gazela 16,693 1.19 16,800 16,800 16,850 17,000 17,200
6. U e immediate
basin 6,182 0.44 6,200 6,200 6,250 6,300 6,350

Sub-total 357,796 25.42 359,200 360,000 361,400 364,100 368,600

M
os

ta
rP

S
C
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ch
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tA
re
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14. Top ider
collector 133,093 9.46 133,600 134,000 134,450 135,400 137,100

15. Senjak 5,950 0.42 5,950 6,000 6,050 6,100 6,150

16. eleznik 104,804 7.45 105,250 105,450 105,850 106,650 108,000

17. Banovo Brdo 53,847 3.83 54,050 54,200 54,400 54,800 55,500

Sub-total 297,694 21.16 298,850 299,650 300,750 302950 306,750

M
ok

ro
lu
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9. Duboki creek 48,225 3.43 48,400 48,500 48,700 49,100 49,700
10. ubura
collector 37,289 2.65 37,450 37,500 37,650 37,950 38,400

11. Mokrolug
collector 48,443 3.44 48,600 48,750 48,900 49,300 49,900

12. Kumodra
collector 51,492 3.66 51,700 51,800 52,000 52,400 53,050

13. Banjica
collector 45,430 3.23 45,600 45,700 45,900 46,200 46,800

Sub-total 230,879 16.41 231,750 232,250 233,150 234,950 237,850

D
an
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e

C
at
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m

en
tA

re
a 7. Bulbuder

collector 124,566 8.85 126,250 125,350 125,800 126,750 128,350

8. Mirijevo 60,699 4.31 61,400 61,100 61,300 61,800 62,550
18. Danube
immediate basin 131,348 9.33 130,150 132,150 132,700 133,650 135,300

Sub-total 316,613 22.49 317,800 318,600 319,800 322,200 326,200
Central 1,202,982 85.47 1,207,600 1,210,500 1,215,100 1,224,200 1,239,400

Batajnica 64,724 4.6 65,000 65,100 65,350 65,900 66,700

Banat 63,063 4.48 63,300 63,500 63,700 64,200 65,000

Bolec 56,816 4.04 57,000 57,200 57,400 57,800 58,500

Ostruznica 19,833 1.41 19,900 20,000 20,050 20,200 20,400

1,407,418 100 1,412,800 1,416,300 1,421,600 1,432,300 1,450,000

: Pre-F/S with M/P
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220 / /
( ) 200 / /

( / ) 0.80

0.05 0.12 / /ha

Pre-F/S with M/P

Veliko Selo Central Bolec

S 3

S 3

2015 2021 2031
394,000 m3/day 409,000 m3/day 448,700 m3/day
464,000 m3/day 474,000 m3/day 521,200 m3/day
696,000 m3/day 717,100 m3/day 788,800 m3/day

1,209,600 m3/day 1,252,800 m3/day 1,341,100 m3/day
/ 1.5 / 1.75.

2031 Bolec
Pre-F/S with M/P

(3)

Veliko Selo S 4

S 4

2015 2021 2031

(PE) 1,301,000 1,347,000 1,439,000

BOD5 60g/PE/ 78,060 kg/ 80,820 kg/ 86,340 kg/
CODcr 120g/PE/ 156,120 kg/ 161,640 kg/ 172,680 kg/

TSS 70g/PE/ 91,070 kg/ 94,290 kg/ 100,730 kg/
T-N 11g/PE/ 14,311 kg/ 14,817 kg/ 15,829 kg/
T-P 2.5g/PE/ 3,253 kg/ 3,368 kg/ 3,598 kg/

: 2031 Bolec
(PE) BOD5 60g/ /
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F/S with MP

(1)

Central 10 4
(No.5 No.7) (No.8 No.9)

Interceptor No.1

Interceptor No.1 1

( 3500mm) 2
( 1000mm)

S 2 700mm

S 5

S 5

(m)

No.1

3500mm ( ) 425 /TBM

1000mm x 2
( )

480 x 2
=960

1000mm x 2 ( ) 90 x 2
=180

U e

No.1

No.2
1400mm ( ) 900

1400mm ( ) 45+65=110

No.3 2000mm ( ) 1826

No.4 380/380cm
( )

943

No.6 4000mm ( ) 852 /TBM

No.10
2800mm ( ) 3000 /TBM

300x300cm
( )

80

Mostar PS
Interceptor No.10

1600mm (HDPE) 155

1600mm ( ) 166

S 2

No.1
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(2)

U e

U e

Mostar

S 6

S 6

New U e PS
(50.2 m3/min x 5 )

Mostar PS
(42.0 m3/min x 6 )

(3) Veliko Selo

Veliko Selo S 7

S 7

BOD5 192 mg/l 25 mg/l

CODCr 385 mg/l 125 mg/l

SS 224 mg/l 35 mg/l

35 mg/l 10 mg/l

8 mg/l 1 mg/l

S 3 S 4
”ELV for Communal Wastewater Discharge to the Recipient”

Veliko Selo (2015 2031 ) S.3

(A2O) A2O
A2O

(SFDNP) (CAASP)
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(A2O) (SFDNP) (CAASP)

.
SFDNP

SFDNP

A2O A2O

.
A2O A2O

(122 %) (100 %) (201 %)
(91 %) (100 %) (104 %)
(112 %) (100 %) (169 %)

= 10% / = 30

( )
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:

LDA

Revision Committee
LDA JICA

SFDNP

(1)

S 9 437 EUR (459 )

370 EUR(389 )



Volume I

S-11

S 9

No. 1,000 EUR 1,000 EUR 1,000 EUR
1.
A Veliko Selo
A-1 15,386 0 15,386
A-2 2,524 6,100 8,624
A-3 2,254 1,402 3,656
A-4 5,847 1,612 7,459
A-5 27,725 10,786 38,511
A-6 1,844 4,194 6,038
A-7 9,081 3,414 12,495
A-8 2,351 6,913 9,264
A-9 842 427 1,269
A-10 26,422 11,408 37,830
A-11 2,277 4,925 7,202
A-12 6,418 14,386 20,804
A-13 1,886 3,937 5,823
A-14 1,625 5,275 6,900
A-15 673 1,853 2,526
A-16 2,015 0 2,015

(A) 109,170 76,632 185,802
B
B-1 No.1 6,416 4,623 11,039
B-2 No.2 3,981 351 4,332
B-3 No.3 7,752 0 7,752
B-4 No.4 9,752 0 9,752
B-5 No.6 3,874 10,587 14,461

B-6
No.10

5,957 18,906 24,863

(B) 37,732 34,467 72,199
C
C-1 U e 3,208 2,806 6,014
C-2 Mostar 1,152 2,300 3,452

(C) 4,360 5,106 9,466
(1) 151,262 116,205 267,467

2. 16,799 0 16,799
3. 7,282 8,800 16,082
4. 8,456 6,562 15,018

5. 16,726 13,522 30.248

6. 7,300 0 7,300
7. 0 14,116 14,116
8. 0 2,742 2,742
9. 67,198 0 67,198

(2-9) 123,761 45,742 169,503
275,023 161,947 436,970
207,825 161,947 369,772
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S 10 9.4 EUR/ (9.9 / )

S 10

No EUR/
1. 510
2. 2,111
3. 1,238
4. 1,656
5. 2,878
6. 213
7. 807

9,414

(2)

Mostar Danube
1 1 2031

1 S 6 Veliko Selo 1/2
No.4 No.6 No.10 Mostar

S 6 1

: 1
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(3) 1

1 S 11 275 EUR(289 )
233 EUR(245 )

S 11 1

No.
1,000 EUR 1,000 EUR 1,000 EUR

1.
A Veliko Selo
A-1 12,163 0 12,163
A-2 1,983 3,246 5,229
A-3 2,212 1,025 3,237
A-4 3,027 806 3,833
A-5 14,498 5,393 19,891
A-6 937 2,096 3,033
A-7 4,803 1,708 6,511
A-8 1,783 3,699 5,482
A-9 437 224 661
A-10 13,323 5,704 19,027
A-11 2,033 3,432 5,465
A-12 4,601 7,119 11,720
A-13 1,831 2,745 4,576
A-14 1,271 3,438 4,709
A-15 495 927 1,422
A-16 2,015 0 2,015

(A) 67,412 41,562 108,974
B
B-1 No.4 9,752 0 9,752
B-2 No.6 3,874 10,587 14,461

B-3
No.10 5,957 18,906 24,863

(B) 19,583 29,493 49,076
C
C-1 Mostar 1,152 2,300 3,452

(C) 1,152 2,300 3,452
(1) 88,147 73,355 161,502

2. 10,608 0 10,608
3. 7,282 8,800 16,082
4. 4,895 4,095 8,990

5. 9,747 8,536 18,283

6. 7,300 0 7,300
7. 0 8,523 8,523
8. 0 1,707 1,707
9. 42,430 0 42,430

(2-9) 82,262 31,661 113,923
170,409 105,016 275,425
127,979 105,016 232,995
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1 S 12 4.9 EUR/ (5.2 / )

S 12 1

No EUR/
1. 332
2. 1,081
3. 676
4. 828
5. 1,439
6. 129
7. 420

4,905

(4) 1

L/A S
13 90 7.5

S 13

(1)

BVK 25% 23 RSD/m3

42 RSD/m3

(2)

1 2021 40 FIRR
2.3

1 2 3 4 5 6 7 8

L/A -
9

12

(6)+3
12
42

12
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1 2 FIRR 4.3

(3)

1 (EIRR) 9.5 1 2
EIRR 12

(4) BVK

BVK

3

(5)

Project Implementation Unit (PIU)

PIU PIU
3
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Project Manager

WWTPLega/Public
Relations

Interceptor

Tender/Contract
Document Manager

Land Acquision
Manager

Environmental
Manager

Sanitation Engineer

Geologist

Mechanical
Engineer

Construction
Supervisor

Civil Engineer

Geologist

Mechanical
Engineer

Electrical Engineer

Construction
Supervisor

Electrical Engineer

S 7

2002 4 JBIC
EIA F/S Revision Committee

JBIC EIA LARAP

S 14
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S 14

75ha
251

1,250

LARAP

LARAP

No.2 Belgrade City Institute for Protection of Cultural Monuments

Interceptor No.2 3 4
Law on Occupational Safety

and regulation on Occupational Safety for Construction Works

WWTP
WWTP

F/S

U e Revision committee F/S
Ministry of Agriculture, Forestry and Water

Management

U e
RB-2

500m RB-4 750m

Waste Management Law Waste Management
Plan

BVK
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EU
Veliko

Selo

1 Mokrolung
52%

Veliko Selo

No.5 No.7
1990 No.8 No.9

1 20
1

LDA
BVK

EU

EU

sovereign
guarantee

LDA
BVK
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LDA

LDA

LDA
LDA LDA

LDA
PIU

BVK

BVK BVK

BVK

BVK

23% BVK

1
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Central
1.1 Central

Veliko Selo
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1.1

The City of Belgrade
Belgrade Land Development Public Agency LDA

Belgrade Waterworks and Sewerage BVK LDA
BVK LDA JICA

No.5, 7
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LDA BVK LDA
BVK

LDA Mr. Ozegovic

Mr. eljko O egovi Member of the City Council

Mr. Borisav Milutinovi Assistant to General Manager for Technical Departments, Belgrade Land
Development Public Agency

Ms. Aleksandra Nikoli Deputy Director of Program and Land Development Preparation
Department, Belgrade Land Development Public Agency

Mr. Predrag Bogdanovi Assistant to Managing Director for Development, Design and
Investments, Belgrade Waterworks and Sewerage

Mr. Vladimir Jankovi Assistant to Managing Director for Sewerage System, Belgrade
Waterworks and Sewerage

Ms. Marina ivanovi Byrne Head of Sewerage Development and Design Department, Belgrade
Waterworks and Sewerage

LDA
Ms. Mirjana I. or evi Civil Engineering
Ms. Svetlana Kolar Mechanical Engineering
Ms. Zorica Sari Environmental Study
Ms. Danijela Mi evi Civil Engineering for Construction

BVK
Ms. Marina ivanovi Byrne Civil Engineer (Sewerage System Development)
Ms. Ana Popovi Miliji Civil Engineer (Water Supply System Development)
Mr. Uro Uro evi Hydrogeology Engineer (Groundwater Sources Protection and Development)

Ms. Marija Mihajlovi Technology Engineer (Environment and Water Quality)
Mr. Mirko Maksimovi Mechanical Engineer (Wastewater Pump Stations and SCADA)

JICA

( )TEC

( )TEC /

( )TEC

( )TEC

( )TEC

( )TEC /

( )TEC

( )TEC

( )TEC CDM/JI
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2.

2 2,850km 588km

206km 220km
308km

87%

(1)

ICPDR (ISRBC)

ICPDR
1994 6 29

1998
ISRBC

(2) EU EU

EU EU
2008 2010

EU

EU
EU

EU
2010 5

70% 10%
10% 3
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WFD EU

WFD

CDM
2010 2

(3)

2012 7 26 17
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4

2010 30/2010
IPPC 2004 135/2004

2009 36/2009 2010 88/2010
2011 57/2011

(1) 30/2010

1 BOD 60g
19

4
4.3 ELV 4.3.2

4.3.3 98
99 4.3.4

(2) 135/2004

IPPC
2004 IPPC

IPPC IPPC
4 1

IPPC
2015 2020

(3) 36/2009 88/2010

4

2010-2019
EU 86/278/EEC

ELV
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(4) 57/2011

2

4

(5) ELV

ELV 67/2011 48/2012

4 ELV

ELV
ELV

ELV
ELV

3 9

8 ELV
2 3 1

9 ELV
2 1 2

ELV 2 3 2 3 4
5 6

15 ELV
2 3 7 ELV

19 ELV 2012 5
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ELV 67/2011 1 7
Appendix-I

(6)

50/2012
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31/1982

4 1 5
I~V

1 2 3 5 2032 12
31

50/2012 1
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NEPP 2010 3 12 12/2010

2010-2014

EU 91/271/EEC 2011

EU
EU 91/676/EEC

2010-2019

10

65%

2015-2019

EU 76/160/EEC

26 2.1



Volum
e

I
2

2-7

2.1 26

PE PE



Volume I
2

2-8

Subotica

Subotica Subotica
Palic 1971 Palic

1970

Subotica
8
2.2 240km 60%

17,750

2.2

No.

1 5,459 m

2 PE 1,509 m

3 98,234 m

4 41,941 m

5 169 m

6 PVC 79,834 m

7 12,388 m

239,534 m

Subotica

1 27,000 m3/

2 3 3

Subotica Subotica
2007

27,000 m3/ 36,000 m3/
EU
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Palic

18 EBRD
5 EU Subotica 3

2 2 2

2007 9 2009 3
Subotica 2.1

2.1 Subotica
( 2009 )

(1)

116.75m 20 27'44" 44 49'14"

Torlak 303m
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Avala 511m Kosmaj 628m

(2)

2.2

2.2

(3)

2.3
12 1 3 7 28.1
670mm

2.3
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2.3 1887 2002

Statistical Yearbook of Belgrade 2010

Statistical Yearbook of Belgrade 2010

2.3 1952 2002

(4)

2.4 1961 2002 1991
2002 2011 1,639,121

2.4 1961 2002

Statistical Yearbook of Belgrade 2010

°C 11.7 0.1 1.9 6.8 12.0 17.0 20.1 22.1 21.7 17.7 12.5 6.7 2.1
° 16.8 3.3 6.0 11.8 17.4 22.7 25.8 28.1 28.0 24.0 18.0 10.7 5.2
° 7.3 -3.0 -1.6 2.6 7.2 11.7 14.7 16.4 16.0 12.6 8.2 3.5 -0.6

l/m2 669.5 42.8 38.2 44.2 57.8 71.0 86.3 65.3 53.3 49.7 54.8 53.8 53.2
mm 1051.2 112.0 127.7 144.7 157.9 191.7 218.2 262.5 198.8 183.7 217.6 129.8 178.7
mm 322.6 4.2 1.1 1.6 10.6 8.7 7.9 2.1 1.6 1.0 - 2.2 0.6

* h 2105.1 71.9 97.8 149.6 186.1 233.5 261.3 295.3 276.4 214.1 166.6 88.3 63.4
* % 69.5 79.7 74.3 66.0 62.1 64.1 65.0 62.7 62.8 66.7 71.7 77.7 81.0

*1925–2002

Total Male Female
1961 942,190 464,414 477,776 … 310,587 3.0
1971 1,209,361 590,352 619,009 375.4 401,443 3.0
1981 1,470,073 717,699 752,374 456.3 489,438 3.0
1991 1,602,226 775,362 826,864 497.2 515,040 3.1
2002 1,576,124 747,854 828,270 489.1 567,325 2.8

Population Population per
km2

Households Persons per 1
household
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SEPA SEPA

SEPA Zemun
Ostruznica

Vinca 2006
2011

1 50cm SEPA

Zemun Ostruznica Vinca 2011

SEPA

2.4 2011 Zemun

0

1

2

3

4

5

6

1 2 3 4 5 6 7 8 9 10 11

m
g/

l

Sample number

Measuring station Zemun Danube 2011

BOD

COD
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SEPA

2.5 2011 Ostruznica

SEPA

2.6 2011 Vinca

BOD COD

0

1

2

3

4

5

6

1 2 3 4 5 6 7 8 9 10 11

m
g/

l

Sample number

Measuring station Ostruznica 2011

BOD

COD

0

1

2

3

4

5

6

1 2 3 4 5 6 7 8 9 10 11

m
g/

l

Sample number

Measuring station Vinca Danube 2011

BOD

COD
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Class II 2.5 SS Class III/IV
Class III

2.5

DO BOD5 COD SS PH Smell

Zemun
II II I III III I I I III II

Vinca
II II I IV III I I I III II

Ostruznica
II II I III II I I I II/III II

SEPA

(1)

14

2.7

2.7

CITY ADMINISTRATION

CITY ASSEMBLY

MAYOR CITY COUNCIL

Secretariat for
Finance

Secretariat for Utilities
and Housing Services

Secretariat for Property
Rights and Building
Inspection

Secretariat for
Transport

Secretariat for
Sport and Youth

Secretariat for
Environmental
Protection

Secretariat for the
Economy

Secretariat for Culture

Secretariat for
Administration

Secretariat for Health
Care

Secretariat for
Inspections

Secretariat for Social
and Children’s Welfare

Secretariat for Urban
Planning and
Construction

Secretariat for
Education
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4

(2)

2.8

2.8

7,948
115,000 GDP 29

25 IPPC(
) 25

IPPC 25

Ostruznica monitoring station

Zemun monitoring station

Vinca monitoring station
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1. Power plant TE Nikola Tesla A, Obrenovac
2. Power plant TE Nikola Tesla B, Obrenovac
3. Power plant TE Kolubara, Kolubara
4. District heating plant Kolubara
5. District heating company to Novi Beograd
6. District heating company to Zemun
7. District heating company to Dunav
8. District heating company to Vozdovac
9. District heating company to Konjarnik
10. District heating company to Mirijevo
11. District heating company to Cerak
12. District heating company to Banovo Brdo
13. District heating company to Miljakovac
14. District heating company to Medakovic
15. Oil refinery “Rafinerija nafte Beograd”
16. IGM Trudbenik
17. Organika, polyurethane foam production
18. AD Vrenje, yeast production
19. Poultry production Vizelj
20. AD Imlek, milk production
21. Umka, paper production
22. Poultry production Pupc Univerzal Mladenovac
23. Poultry production Piljan Surcin,
24. Poultry production Jugokoka Ripanj
25. Poultry production AD Dragan Markovic, Obrenovac

BVK SEPA

IPPC Water Permit IPPC

IPPC 2.6

2.6 2.8

2.6

Water
permit

IPPC

AD Beogradska pekarska industrija “Klas” yes - discharge quality monitored by
BVK

JKP “Gradsko saobracajno preduzece” yes - discharge quality monitored by
BVK

JKP “Beogradske elektrane
( IPPC No.5-14)

yes obligation yes, but still
not in procedure

discharge quality monitored by
BVK and SEPA

Metro Cash Carry yes - no monitoring by BVK and
SEPA in 2010 and 2011
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Water
permit

IPPC

OMV Srbija yes - no monitoring by BVK and
SEPA in 2010 and 2011

NIS Petrol Novi Beograd yes - no monitoring by BVK and
SEPA in 2010 and 2011

NIS Petrol Cukarica yes - monitored by BVK

Klinicki centar Srbije yes - no monitoring by BVK and
SEPA in 2010 and 2011

AD Beogradska industrija piva yes - monitored by BVK
Oil refinery “Rafinerija nafte Beograd”
( IPPC No.15)

no obligation yes, but still
not in procedure

SEPA and BVK

Power plant TE Nikola Tesla A Obrenovac
and Power plant TE Nikola Tesla B,
Obrenovac
( IPPC No.1-2)

no obligation yes, but still
not in procedure

SEPA

Power plant TE Kolubara, Kolubara
( IPPC No.3)

no obligation yes, but still
not in procedure

SEPA

IGM Trudbenik
( IPPC No.16)

no obligation yes, but still
not in procedure

no monitoring

Organika, polyurethane foam production
( IPPC No.17)

no obligation yes, but still
not in procedure

no monitoring

AD Vrenje, yeast production
( IPPC No.18)

no obligation yes, but still
not in procedure

no monitoring

Poultry production Vizelj
( IPPC No.19)

no obligation yes, but still
not in procedure

no monitoring

AD Imlek, milk production
( IPPC No.20)

no obligation yes, but still
not in procedure

SEPA

Umka, paper production
( IPPC No.21)

no obligation yes, but still
not in procedure

SEPA

Several poultry production facilities (Pupc
Univerzal Mladenovac, Piljan Surcin,
Jugokoka Ripanj, AD Dragan)
( IPPC No.22-25)

no obligation yes, but still
not in procedure

no monitoring

Fabrika hartije Beograd no - SEPA and BVK
BVK water treatments facilities no - SEPA and BVK
District heating plant Kolubara
( IPPC No.4)

not
available

data

obligation yes, but still
not in procedure

not available data

BVK 47 66
2.9 SEPA
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BVK

2.9 BVK

(3)

BVK (8 )
8 Sajam Lasta U e Dorcol Istovariste

Ada Hija I Ada Huja II Visnjica 2.10

2.10 8



Volume I
2

2-19

EU
2045 ELV

EU

EU

SEPA
BVK IPPC

Water Permit 2010

2003 Urban Planning Institute of Belgrade 2021
2021 Mater Plan of the City of Belgrade to 2021 MP2021)

2.7 2.11 17
77,600ha 2.8

2021
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(1)

MP2021 2.7 2.11
ukarica Grocka New Belgrade Palilula Rakovica Savski venac Sur in

Stari grad, Vo dovac Vra ar Zemun Zvezdara

MP2021
2.7

2.11

10
8

1

3

2

16

8

9

6

11 12

13

14

15

17

5

7

4
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2.7

No No

1 Stari grad 11 Barajevo

2 Vra ar 12 Sopot

3 Savski Venac 13 Mladenovac

4 Zvezdara 14 Lazarevac

5 Rakovica 15 Obrenovac

6 ukarica 16 Grocka

7 New Belgrade 17 Sur in

8 Palilula

9 Vo dovac

10 Zemun

(2)

2.12
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MPlan 2021 2001 2021
77,602 ha 2021 30%

4,200 ha 500 ha 14,200 ha
3,500 ha 1,800 ha 1,400 ha

1,200 ha

2.8 2001 2021

2001 2001-2021 2021

(ha)
Housing 12,571.65 1,570.25 14,141.9
Economic activities and economic zones 1,595.22 1,929.35 3,524.57
Commercial zones and urban centres 667.98 1,147.6 1,815.58
Public services, public facilities and complexes 1,123.1 275.04 1,398.14
Sport, sport facilities and sport complexes 685.87 502.01 1,187.88
Green surfaces 11,365.27 9,044.64 20,409.91
Agricultural surfaces and facilities 39,657.32 -16,463.32 23,194.00
Water surfaces 4,071.05 101.16 4,172.21
Cemeteries 344.69 144.51 489.2
Traffic network and traffic surfaces 4,424.15 1,503.56 5,927.71
Communal activities and infrastructural surfaces 345.3 436.4 781.7

Undeveloped land 750.39 -750.39 -

77,602 77,602

Belgrade Master Plan 2021

(Pre-Feasibilty Study with the Master Plan of
Belgrade Sewerage System 2011 Pre-F/S with M/P) MP2021

Bolec

Central Batajnica Banatski Ostru nica
Bole 5

2.13 2.9 /
2021 Central 55% Batajnica 15% Banat 13%
Ostru nica 5% Bole 12% Central
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18 2.10

Pre-F/S with M/P

2.13

2.9

/ 2007
(ha)

2021
(ha)

Central 10,370 13,594

Batajnica 2,727 3,677

Banat 1,806 3,115

Ostru nica 1,307 1,374

Bole 2,294 3,045

18,504 24,767

Pre-F/S with M/P

2.10

No No No
1 Gornji Zemun 7 Bulbuder collector 13 Banjica collector
2 Kara or ev trg 8 Mirijevo collector 14 Top ider collector
4 Nova Nova 9 Duboki creek 15 Senjak
3 Galovica 10 ubura collector 16 eleznik
5 Gazela 11 Mokrolug collector 17 Banovo Brdo
6 U e immediate basin 12 Kumodra collector 18 Danube immediate basin

Central

Bole
Central

Banat
Batajnica

Ostru nica
Central



Volume I
2

2-24

(1)

(A) Central

Central New Belgrade Stari Grad
Vra ar Savski Venac Zvezdara Rakovica Zemum ukarica
Vo dovac Palilula
Veliko Selo U e Mostar

Central

(B) Batajnica

Batajnica Duube Zemun
Sur in

(C) Banat

Banat Palilula

(D) Ostru nica

Ostru nica ukarica

(E) Bole

Bole Central
Vr ina

(2)

2.11 Pre-F/S with M/P
1,880km

BVK GIS GIS

GIS
2.14
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2.11

(km)

< Ø 500 373 565 493 1,431
Ø 500 - 1000 10 18 135 163
Ø 1000 - 2000 2 3 24 29
Ø 2000 - 2600 1 - 1.6 2.6

1m 65 53 17 135
1m 35 27 57 119

486 666 728 1,880
Pre-F/S with M/P

Pre-F/S with M/P

2.14

Central U e PS Mostar PS
Mokrolug collector Danube 4

2.15
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U e PS U e No.1 Mostar PS Mostar
No.10 Mokrolug collector No.10

Danube No.3 9

2.15

(1) U e PS

2.16 Gornji Zemun Kara or ev trg Nova Nova Galovica
Gazela U e immediate basin 6

2.16

2

Danube

Mostar PS

U e PS

Mokrolug Collector
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2.16 U e PS

Pre-F/S with M/P 2.12 97%
2021 100 2007

GIS

2.12 U e PS

No (ha) (%)
1 Gornji Zemun 2,580 110,499 97,784 91,25
2 Kara or ev trg 340 62,892 62,857 99,95
4 Nova Nova 360 56,179 56,179 100,00
3 Galovica 930 105,351 104,663 99,35
5 Gazela 330 16,693 16,363 98,02
6 U e immediate basin 210 6,182 6,169 99,79

4,750 357,796 344,016 97,05

Pre-F/S with M/P

Main Collector

Pre-F/S with M/P
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2.16 5

(A) Galovica

3
Gazela PS 250 l/s x 2 200 l/s x 1 100
l/s x 1 800 l/s

(B) Gazela

4 U e
PS 250 l/s x 4 1,000 l/s

(C) Kara or ev trg

4
360 l/s x 4 1,440

l/s

(D) Nova Nova

2008 New Belgrade U e
PS 175 l/s x 3 525 l/s

(E) U e

U e PS U e

350 l/s x 3 800l/s x 1 1,850 l/s

(2) Mostar PS

Central
2.17 Top ider collector Senjak eleznik Banovo Brdo

4 2.17

eleznik Banovo Brdo Top ider ukarica
Senjak

ukarica PS Mostar PS
Veloko Selo
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Mostar PS

2.17 Mostar PS

Pre-F/S with M/P 2.13 85%
Top ider collector

2021 Top ider collector

Main Collector

Top ider collector

ukarica collector

Pre-F/S with M/P
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2.13 Mostar PS

No (ha) (%)
14 Top ider collector 7,800 133,093 100,822 75.75

15 Senjak 190 5,950 5,940 99.83

16 eleznik 6,580 104,804 93,885 89.58

17 Banovo Brdo 380 53,847 52,186 96.92

14,950 297,694 252,833 84.93

Pre-F/S with M/P

2.17 4

(A) eleznik

eleznik
100 l/s x 3 300 l/s

(B) arkovo

Srem ica eleznik eleznik 1,334ha
ukarica PS 350 l/s x 2 115l/s x 1

815 l/s

(C) ukarica

New Sava Bridge ukarica collector
Top ider collector 2 ukarica PS

Mostar
PS ukarica collector 250 l/s x 2
500 l/s Top ider collector 700 l/s x 1 900l/s x 1 200-300l/s
x 3 2,400 l/s

(D) Mostar

1970 1980
Senjak Banovo Brdo Zelenicki Top ider

Mostar

700 l/s x 6 4,200 l/s
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(3) Mokrolug Collector

Mokrolug collector Central
2.18

Banjicki collector Kumodraski collector Duboki creek ubura collector
Mokrolug collector 5

2.18

Old Mokrolug collector
Old Mokrolug collector New

Mokrolug collector ( ) Old Mokrolug collector New
Mokrolug collector

Pre-FS with MP
Mokrolug collector

2.18 Mokrolug Collector

Old Mokrolug collector

New Mokrolug collector

Pre-F/S with M/P
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Pre-F/S with M/P 2.14 92%

2.14 Mokrolug Collector

No (ha) (%)

9 Duboki creek 210 48,225 44,883 93.07

10 ubura collector 270 37,289 37,095 99.48

11 Mokrolug collector 1,270 48,443 40,752 84.12

12 Kumodra collector 810 51,492 46,488 90.28

13 Banjica collector 490 45,430 43,564 95.89

3,050 230,879 212,782 92.16

Pre-F/S with M/P

(4) Danube

Central

2.19 Mirijevo collector Bulbuder collector Danube immediate
basin 3 2.19

2.19 Danube

Main Collector

Terazije collector

Pre-F/S with M/P
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Pre-F/S with M/P 2.15 97%
Slanci/Veliko Selo

2031 Veliko
Selo

2.15 Danube

No (ha) (%)

7 Bulbuder collector 690 4,197 4,117 98.09

8 Mirijevo collector 1,010 360 344 95.47

18 Danube immediate basin 5,450 6,074 5,890 96.97

7,150 10,631 10,351 97.36

Pre-F/S with M/P

2.19 2

(A) elezni ka

Terazije collector
Terazije collector

300 l/s x 3 450l/s x 1 1,350
l/s

(B) Dor ol

Dor ol
300 l/s x 3 900 l/s

(5) (SCADA)

SCADA 24
SACADA Mostar

400

GSM

SCADA
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Mostar
SACADA

SCADA

SCADA
PC

IT

SCADA 2.20
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2.20 SCADA
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(1)

MP2021
2.21 2021 1,400,000

MP2021 2031 1,440,000

Pre-F/S with M/P 2031
MP2021 1,450,000

2.21 MP2021

2011 Census 2012 1
2.22 1,639,121 2002

Census 1,576,124 4 MP2021
2002 2011 3.4

MP2021

0

200,000

400,000

600,000

800,000

1,000,000

1,200,000

1,400,000

1,600,000

20
01

20
06

20
11

20
16

20
21

20
26

20
31

N
um

be
r

of
in

ha
bi

ta
nt

s

Year

Inhabitants in MP2021

(
)
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2.22

Pre-F/S with M/P
2002 Census 2007

Geographic Information System (GIS) 2007
2.16

2.16 2007

No (ha)

C
en

tra
l

U
e

PS

1 Gornji Zemun 2,580 110,499
2 Kara or ev trg 340 62,892
4 Nova Nova 360 56,179
3 Galovica 930 105,351
5 Gazela 330 16,693
6 U e immediate basin 210 6,182

4,750 357,796

M
os

ta
rP

S

14 Top ider collector 7,800 133,093
15 Senjak 190 5,950
16 eleznik 6,580 104,804
17 Banovo Brdo 380 53,847

14,950 297,694

M
ok

ro
lu

g
C

ol
le

ct
or 9 Duboki creek 210 48,225

10 ubura collector 270 37,289
11 Mokrolug collector 1,270 48,443
12 Kumodra collector 810 51,492
13 Banjica collector 490 45,430

3,050 230,879

0

200000

400000

600000

800000

1000000

1200000

1400000

1600000

1800000

2001 2006 2011 2016 2021 2026 2031

In
ha

bi
ta

nt
s

Year

Census(City of Belgrade)

Planed inhabitants by Pre-FS

MP2021

(
)
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No (ha)

D
an

ub
e

C
at

ch
m

en
tA

re
a 7 Bulbulder collector 690 124,566

8 Mirijevo collector 1,010 60,699
18 Danube immediate basin 5,450 131,348

7,150 316,613

Central 29,900 1,202,982
Batajnica 13,650 64,724
Banat 12,210 63,063
Bolec 14,470 56,816
Ostruznica 6,540 19,833

76,770 1,407,418
Pre-F/S with M/P

2.17 2031

2.17

2007 2010 2012 2015 2021 2031

%

C
en

tra
l

U
e

PS

1. Gornji Zemun 110,499 7.85 110,900 111,200 111,600 112,450 113,800

2. Kara or ev trg 62,892 4.47 63,200 63,300 63,550 64,000 64,800

3. Nova Nova 56,179 3.99 56,400 56,500 56,750 57,150 57,900

4. Galovica 105,351 7.49 105,700 106,000 106,400 107,200 108,550

5. Gazela 16,693 1.19 16,800 16,800 16,850 17,000 17,200
6. U e immediate
basin 6,182 0.44 6,200 6,200 6,250 6,300 6,350

357,796 25.42 359,200 360,000 361,400 364,100 368,600

M
os

ta
rP

S

14. Top ider
collector 133,093 9.46 133,600 134,000 134,450 135,400 137,100

15. Senjak 5,950 0.42 5,950 6,000 6,050 6,100 6,150

16. eleznik 104,804 7.45 105,250 105,450 105,850 106,650 108,000

17. Banovo Brdo 53,847 3.83 54,050 54,200 54,400 54,800 55,500

297,694 21.16 298,850 299,650 300,750 302950 306,750

M
ok

ro
lu

g

9. Duboki creek 48,225 3.43 48,400 48,500 48,700 49,100 49,700
10. ubura
collector 37,289 2.65 37,450 37,500 37,650 37,950 38,400

11. Mokrolug
collector 48,443 3.44 48,600 48,750 48,900 49,300 49,900

12. Kumodra
collector 51,492 3.66 51,700 51,800 52,000 52,400 53,050

13. Banjica
collector 45,430 3.23 45,600 45,700 45,900 46,200 46,800

230,879 16.41 231,750 232,250 233,150 234,950 237,850

D
an

ub
e

7. Bulbuder
collector 124,566 8.85 126,250 125,350 125,800 126,750 128,350

8. Mirijevo 60,699 4.31 61,400 61,100 61,300 61,800 62,550
18. Danube
immediate basin 131,348 9.33 130,150 132,150 132,700 133,650 135,300

316,613 22.49 317,800 318,600 319,800 322,200 326,200
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2007 2010 2012 2015 2021 2031

%

Central 1,202,982 85.47 1,207,600 1,210,500 1,215,100 1,224,200 1,239,400

Batajnica 64,724 4.6 65,000 65,100 65,350 65,900 66,700

Banat 63,063 4.48 63,300 63,500 63,700 64,200 65,000

Bolec 56,816 4.04 57,000 57,200 57,400 57,800 58,500

Ostruznica 19,833 1.41 19,900 20,000 20,050 20,200 20,400

1,407,418 100 1,412,800 1,416,300 1,421,600 1,432,300 1,450,000

Pre-F/S with M/P

Pre-F/S with M/P

Pre-F/S with M/P

(2) Central

(A)

BVK 2011 202
m3 99

5
Makis Vinca

Banovo Brdo Bezanua Bele Vode
2.18

55% 45%

2.18 2011

(m3) %

110.736.668 55

91.289.822 45

202.026.490 100

BVK

Sur in Palilula Zemun Vo dovac Grocka
Barajevo 2.23 2000

2.19

Inhabitants Legal entities 2003
2011 2000 2
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BELE VODE
WTP

SUR IN PS

MAKI
WTP

BANOVO
BRDO
WTP

BE ANIJA
WTP

Remaning part
of Sur in

Remaning part
of Palilula

MP boundary
of the City of Belgrade

VIN A
WTP

DANUBE
River

Remaining part
of Vozdovac

Remaining part
of Grocka

Brajevo

SAVA River
Wells

Wells

Wells

Wells

Remaning part
of Zemun

Wells

BVK JICA

2.23

2.19

(m3)

/

(m3) (m3) (m3) (m3) (m3)
2000 245,386,599 9,681,757 235,704,842 163,345,726 116,914,983 46,430,743
2001 241,144,118 9,803,531 231,340,587 153,626,951 108,562,832 45,064,119
2002 231,198,353 9,369,704 221,828,649 158,302,057 115,618,460 42,683,597
2003 245,013,929 8,613,933 236,399,996 158,132,114 115,834,903 42,297,211
2004 236,899,986 9,136,706 227,763,280 154,338,543 113,850,554 40,487,989
2005 226,856,348 9,532,310 217,324,038 158,283,095 118,656,861 39,616,234
2006 223,148,194 9,230,914 213,917,280 151,896,227 116,067,411 36,513,013
2007 220,762,893 9,826,869 210,936,024 150,166,537 113,913,716 36,252,821
2008 217,638,685 - - 138,749,740 105,664,594 33,085,146
2009 213,543,319 - - 138,388,583 107,127,640 31,260,943
2010 202,537,587 - - 131,983,524 103,059,627 28,923,897
2011 202,026,490 9,721,543 192,304,947 127,834,825 99,931,664 27,903,161

BVK

1 1 2.20
1 1

2011 183 / / 2005 40 / /
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2.20 1 1

(A)

(m3/ )

(B)

( )

1 1
( / / )

(A)/365/(B)x1000

2005 118,656,861 1,432,922 227

2006 116,067,411 1,458,716 218

2007 113,913,716 1,482,743 210

2011 99,931,664 1,492,522 183

BVK

2.21 Pre-F/S with M/P
MP2021 1 1

1 1
1 1

2011 1 1 51 / / 2005
25 / /

2.21 1 1

BVK *MP2021

2.24 2000
1

Belgrade waterworks and sewerage development and reforms from 2000 until 2008, BVK
2000 0.03 EUR/m3 2007 0.38 EUR/m3

10 2012 0.45 EUR/m3

2.24 Supplied water Billed water

(A)

(m3/ )

(B)
*

( )

(C)

( )

1 1
( / / )

(A)/365/(B)
x1000

(A)/365/(C)
x1000

2005 39,616,234 448,000 1,432,922 242 76

2006 36,513,013 457,000 1,458,716 219 72

2007 36,252,821 465,000 1,482,743 214 66

2011 27,903,161 499,000 1,492,522 153 51
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30% BVK 20 40km

2.24

Pre-F/S with M/P

1 2031
2 2031 30

2 Pre-F/S with M/P 1
Pre-F/S with M/P LDA BVK 2011

Pre-F/S with M/P 2.22
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/
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2.22 1 1

1 1

2007-2031 220 / /

200 / /

2015 60 / /
2021 64 / /
2031 67 / /

(B)

Pre-F/S with M/P
0.8

(C)

2.23

2.23

(m3/ ) (m3/ ) (m3/ )

2015 2021 2031 2015 2021 2031 2015 2021 2031

U
e

PS

1. Gornji
Zemun 17,400 18,000 18,200 4,200 4,400 4,700 21,600 22,400 22,900

2. Kara or ev
trg 9,900 10,200 10,400 3,900 4,100 4,400 13,800 14,300 14,800

3. Nova Nova 8,800 9,100 9,300 3,500 3,800 4,000 12,300 12,900 13,300
4. Glavica 16,600 17,200 17,400 3,100 3,300 3,500 19,700 20,500 20,900
5. Gazela 2,600 2,700 2,800 2,200 2,300 2,500 4,800 5,000 5,300
6. U e

immediate 1,000 1,000 1,000 1,000 1,100 1,200 2,000 2,100 2,200

56,300 58,200 59,100 17,900 19,000 20,300 74,200 77,200 79,400

M
os

ta
rP

S

14. Top ider
collector 23,000 23,800 24,100 5,800 6,100 6,600 28,800 29,900 30,700

15. Senjak 1,000 1,100 1,100 300 300 400 1,300 1,400 1,500
16. elezni ki 18,100 18,800 19,000 2,800 3,000 3,200 20,900 21,800 22,200
17. Banovo

Brdo 9,300 9,600 9,800 3,700 3,900 4,200 13,000 13,500 14,000

51,400 53,300 54,000 12,600 13,300 14,400 64,000 66,600 68,400

M
ok

ro
lu

g
C

ol
le

ct
or

9. Duboki
creek 8,300 8,600 8,700 2,300 2,400 2,600 10,600 11,000 11,300

10. ubura
collector 6,400 6,700 6,800 2,200 2,400 2,500 8,600 9,100 9,300

11. Mokrolug
collector 8,400 8,700 8,800 2,500 2,700 2,900 10,900 11,400 11,700

12. Kumodraz
collector 8,900 9,200 9,300 1,700 1,800 1,900 10,600 11,000 11,200
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(m3/ ) (m3/ ) (m3/ )

2015 2021 2031 2015 2021 2031 2015 2021 2031

13. Banjica
collector 7,900 8,100 8,200 8,200 8,700 9,300 16,100 16,800 17,500

39,900 41,300 41,800 16,900 18,000 19,200 56,800 59,300 61,000

D
an

ub
e

7. Bulbuderski
collector 21,500 22,300 22,600 10,200 10,800 11,600 31,700 33,100 34,200

8. Mirijevski
collector 10,500 10,900 11,000 900 900 1,000 11,400 11,800 12,000

18. Danube
immediate 22,700 23,500 23,800 14,800 15,700 16,800 37,500 39,200 40,600

54,700 56,700 57,400 25,900 27,400 29,400 80,600 84,100 86,800
202,300 209,500 212,300 73,300 77,700 83,300 275,600 287,200 295,600

Pre-F/S with M/P

(D)

2007-2008 Pre-F/S
with M/P Central 2015 0.12
/ /ha 2021 0.10 / /ha 2031 0.05 / /ha

2.24

(m3/ )
2015 2021 2031

U
e

PS

1. Gornji Zemun 9,500 7,300 8,100
2. Kara or ev trg 12,100 11,700 11,700
3. Nova Nova 2,300 2,500 2,700
4. Glavica 4,600 6,100 6,700
5. Gazela 800 1,100 1,100
6. U e immediate basin 500 600 700

29,800 29,300 31,000

M
os

ta
rP

S

14. Top ider collector 21,300 25,200 27,700
15. Senjak 500 700 700
16. elezni ki 19,000 15,800 17,100
17. Banovo Brdo 10,500 12,100 12,300

51,300 53,800 57,800

M
ok

ro
lu

g
C

ol
le

ct
or

9. Duboki creek 3,300 2,900 3,000
10. ubura collector 3,100 3,600 3,700
11. Mokrolug collector 3,800 4,000 4,200
12. Kumodraz collector 3,700 4,900 5,200
13. Banjica collector 5,700 5,200 5,300

19,600 20,600 21,400
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(m3/ )
2015 2021 2031

D
an

ub
e

7. Bulbuderski collector 5,500 6,000 6,100
8. Mirijevski collector 2,900 3,800 3,900
18. Danube immediate basin 9,300 8,300 9,200

17,700 18,100 19,200

118,400 121,800 129,400

Pre-F/S with M/P

(E)

2031
7 8

2021 2.23 2.24
2021 2031 2021

2031 2021
2031

2031
2031

(F)

2.25

2.25 Central

1

Central
2015: 1,215,100
2021: 1,224,200
2031: 1,239,400

Bolec
2015: 12,000
2021: 16,000
2031: 23,700

LDA Bolec 2031
Veliko Selo

2
220 / /
200 / /

( )
3 0.80 /
4 0.05 0.12 / /ha
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(G)

1

Pre-F/S with M/P 1.1

2.26 ( )

1.1 /

2.27 1.05 Pre-F/S with M/P
1.1

2.27

(m3)
2009 2010 2011

1 18,244,246 17,059,558 16,474,704
2 16,221,915 15,716,754 15,121,795
3 17,966,316 17,423,212 16,704,345
4 17,597,243 16,476,724 16,023,585
5 18,631,004 17,086,836 16,762,663
6 17,657,108 17,082,883 17,045,368
7 18,443,934 17,686,679 17,530,116
8 18,366,296 17,486,468 17,914,649
9 17,794,628 16,581,758 17,560,832
10 18,029,957 17,231,971 17,382,961
11 17,148,380 16,104,071 16,661,365
12 17,442,292 16,600,673 16,844,107

213,543,319 202,537,587 202,026,490
17,795,277 16,878,132 16,835,541
16,221,915 15,716,754 15,121,795
18,631,004 17,686,679 17,914,649

/ 1.05 1.05 1.06

: BVK

2)

Per-FS with MP “1.30” 2007
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2.28 ( )

1.30 /

(H)

U e PS 2.29

2.29 U e PS

(m3/ )
2015 2021 2031

U
e

PS

Gornji Zemun 31,100 29,700 31,000

Kara or ev trg 25,900 26,000 26,500

Nova Nova 14,600 15,400 16,000

Galovica 24,300 26,600 27,600

Gazela 5,600 6,100 6,400

U e immediate basin 2,500 2,700 2,900

104,000 106,500 110,400

Mostar PS 2.30

2.30 Mostar PS

(m3/ )

2015 2021 2031

M
os

ta
rP

S

eleznik 39,900 37,600 39,300

Banovo Brdo 23,500 25,600 26,300

Top ider collector 50,300 55,000 58,400

Senjak 1,800 2,100 2,200

115,500 120,300 126,200

Mokrolug Collector 2.31



Volume I
2

2-48

2.31 Mokrolug Collector

(m3/ )

2015 2021 2031

M
ok

ro
lu

g
co

lle
ct

or

Duboki creek 13,900 13,900 14,300

ubura collector 11,700 12,700 13,000

Mokrolug collector 14,700 15,400 15,900

Kumodra collector 14,300 15,900 16,400

Banjica collector 21,800 22,000 22,800

76,400 79,900 82,400

Danube 2.32

2.32 Danube

(m3/ )

2015 2021 2031

D
an

ub
e

Bulbuder collector 37,200 39,100 40,300

Mirijevo collector 14,300 15,600 15,900

Danube immediate basin 46,800 47,500 49,800

98,300 102,200 106,000

(3) Central

Pre-F/S with M/P 2007 2008 Central 10
10 Central

10,000ha 8,270ha 1,200,000
1,113,510 2.33

2.33 MP2021

Item
( ) ( )

BOD5
53,942kg/

(48g/ )
58g/ ( )

60g/ ( )

CODcr
130,280 kg/

(117g/ )
27g/ ( )*

120g/ ( )

SS 68,623 kg/
(62g/ )

45g/ ( )
70g/ ( )
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Item
( ) ( )

12,646 kg/
(11g/ )

11g/ ( )
11g/ ( )

2,277 kg/
(2g/ )

1.3g/ ( )
2.5g/ ( )

COD CODMn

(4) Veliko Selo

(A)

Veliko Selo 2.34

2.34

2015 2021 2031

394,000 m3/day 409,000 m3/day 448,700 m3/day

464,000 m3/day 474,000 m3/day 521,200 m3/day

696,000 m3/day 717,100 m3/day 788,800 m3/day

1,209,600m3/day 1,252,800 m3/day 1,341,100 m3/day
Kmax hour / 1.5 Kmax rain / 1.75
2031 Bolec

(B)

Veliko Selo 2.35

2.35

2015 2021 2031

(PE) 1,301,000 1,347,000 1,439,000

BOD5 60g/PE/day 78,060 kg/day 80,820 kg/day 86,340 kg/day

CODcr 120g/PE/day 156,120 kg/day 161,640 kg/day 172,680 kg/day

TSS 70g/PE/day 91,070 kg/day 94,290 kg/day 100,730 kg/day

T-kN 11g/PE/day 14,311 kg/day 14,817 kg/day 15,829 kg/day

T-P 2.5g/PE/day 3,253 kg/day 3,368 kg/day 3,598 kg/day
BOD5 60g/person/day

2031 Bolec
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Central 2.25
Veliko Selo

Veliko Selo

2.25 Central

(1) U e PS

Pre-F/S with M/P New U e
Veliko Selo

New U e
New U e

Danube

Mostar PS

U e PS

Mokrolug Collector

Mostar PS

New U e PS

Veliko Selo
WWTP
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New U e Preliminary Design 2009 , Institute
Jaroslav Cerni Location Permission

New U e U e

New U e 1500mm 1
Veliko Selo

New U e
4 5

(2) Mostar PS

2.13 Top ider collector
Pre-F/S with M/P Top ider collector

2021 ukarica collector
eleznik 2021

Top ider collector ukarica collector
ukarica PS ukarica PS Mostar PS

Mostar PS
Mostar PS Mostar PS

No.10 Pre-F/S with M/P
Mostar PS No.10

Mostar PS 2.36

2.36 Mostar PS

2031
(m3/ )

128,000
150,000
253,500

2,930 (l/s)



Volume I
2

2-52

Mostar PS
Mostar PS 6 2

2

5

(3) Mokrolug Collector

Pre-F/S with M/P Old Mokrolug
collector 2.26 No.10

(Q) 3
No.10 3Q Old Mokrolug collector

Mokrolug collector 2.37

2.37 Mokrolug Collector No.10

2031
(m3/ )

82,500

95,000

425,000
4,920 (l/s)
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2.26 Mokrolug

Old Mokrolug collector
Old Mokrolug collector

No.10 Detailed Design
Location Permission

Mokrolug Old Mokrolug collector

3Q 3Q
Pre-F/S with M/P

New Mokrolug collector Old
Mokrolug collector

Old Mokrolug collector No.10

(4) Danube

Bulbuder collector Mirijevo collector Danube immediate 3
Danube immediate elezni ka PS Dor ol PS Pristaniste PS

Danube

Mokrolug Collector

Old Mokrolug collector
( )

( )

No.10
( )

( )
( )

( ; )

Veliko Selo

( )

( ; )
( ; )

New Mokrolug collector
( )
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Slanci/Veliko Selo 5
Pre-F/S with M/P

2.27
Pre-F/S with M/P

1.5
2

2

Bulbuder collector Pre-F/S with M/P
Bulbuder collector 2Q

Bulbuder collector
2.38

2.38 Bulbuder Collector

2031
(m3/ )

40,300

45,500

136,500
1,580(l/s)

Mirijevo collector Pre-F/S with M/P
Mirijevo collector Mirijevo collector

2.39

2.39 Mirijevo Collector

2031
(m3/ )

15,900

18,300

27,500
320(l/s)

Danube immediate elezni ka PS Pre-F/S with
M/P elezni ka PS Terazije collector
Terazije collector 2Q

elezni ka PS 2.40



Volume I
2

2-55

2.40 elezni ka PS

2031
(m3/ )

18,900

21,600

64,800
750(l/s)

300l/s x 3 + 450l/s x 1 (2 , 2 )

Danube immediate Dor ol PS Dor ol PS

Dor ol PS
2.41

2.41 Dor ol PS

2031
(m3/ )

15,100

17,300

51,800
600(l/s)

300l/s x 3 (2 , 1 )

Danube immediate Pristaniste PS
Pre-F/S with M/P Pristaniste

PS Pristaniste PS 2.42

2.42 Pristaniste PS

2031
(m3/ )

6,300

7,200

21,600
250(l/s)

90l/s x 3 (2 , 1 ) +70l/s x 2 (1 , 1 )

Danube immediate Slanci/Veliko Selo Pre-F/S with M/P

Danube immediate Slanci/Veliko Selo
2011 Censas Danube

immediate Slanci/Veliko Selo
2.43
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2.43

2011

Danube immediate

(Pre-F/S)
131,150 97.5%

Slanci/Veliko Selo
(Census2011) 3,309 2.5%

Slanci/Veliko Selo 2.44 2.45

2.44 Slanci/Veliko Selo (1)

2021 2031

Danube immediate (m3/ )
47,000 50,000

(m3/ )
54,000 57,000

Slanci/Veliko Selo (m3/ )
1,200 1,300

(m3/ )
1,350 1,450

2.45 Slanci/Veliko Selo (2)

2031
(m3/ )

1,300

1,450

2,200
26(l/s)

Danube immediate Dor ol PS Terazije collector
Pre-F/S with M/P Collector Terazije collector

2.46

2.46

2031
(m3/ )

8,200

9,650

29,000
340(l/s)
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I
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2.27 Danube
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Slanci/Veliko Selo
Veliko Selo Pre-F/S with M/P

2031
Veliko Selo

Slanci/Veliko Selo 2.27 2031
Bolec Veliko Selo

(5)

2.47 2.28

2.47

No

1 1500mm New U e
430m

U e
No.1

90m

2 1400mm New U e km 0+000 km 0+946
946m

3
2000mm

Terazijski tunnel
No.10

km 0+946 km 2+772
1830m

4
3800mm

No.10
No.5

km 2+772 km 3+715
940m

5 3800mm
1980

km 3+715 km 4+238
520m

6
3800mm

No.5
No.7

km 4+238 km 5+090
850m

7 3800mm
1980

km 5+900 km 5+867
780m

8 4000mm km 5+867 km 6+800
930m

9 4000mm
km 6+800 km
12+639 (Veliko Selo
WWTP) 5840m

10
2800mm

Mokrolug Collector MostarPS
No.4

3000 m

Mostar PS

No.10

16 00mm
Mostar

No.10
320m
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2.28

(6) Veliko Selo

Veliko Selo 2.4.1
Veliko Selo

6 Veliko Selo

2

7

(7) Central

2.29 2.48 2021
Veliko Selo

Mostar PS 11.8 m3/ 29 U e PS
10.7 m3/ 26% Danube 10.2 m3/ 25 Mokrolug collector

8.2 m3/ 20

(No. 5, 7)

(No. 8, 9)

Veliko Selo

New U e PS

Mostar PS

9876543

2
1

10
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2.29

2.48

(m3/ )

2021 2031
1. Gornji Zemun 29,700 31,000
2. Kara or ev trg 26,000 26,500
3. Nova Nova 15,400 16,000
4. Glavica 26,600 27,600
5. Gazela 6,100 6,400
6. U e immediate basin 2,700 2,900

U e PS 106,500 110,400

14. Top ider collector 55,100 58,400
16. elezni ki 37,600 39,300
17. Banovo Brdo 25,600 26,300

Mostar PS 118,300 124,000
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(m3/ )

2021 2031

9. Duboki creek 13,900 14,300

10. ubura collector 12,700 13,000
11. Mokrolug collector 15,400 15,900
12. Kumodraz collector 15,900 16,400
13. Banjica collector 22,000 22,800
15. Senjak 2,100 2,200

Mokrolug collector 82,000 84,600

7. Bulbuderski collector 39,100 40,300

8. Mirijevski collector 15,600 15,900

18. Danube immediate basin 47,500 49,800

Danube 102,200 106,000
409,000 425,000

Central 2.49 2.30

2.49 Central

No.
1

U e
New U e

2 No.1 and 2

3

Mostar

Mostar

4 Mostar
No.10

5 Top ider collector
6 Senjak collector

7 Mokrolug

8

Danube

No.3

9 No.4

10 No.6

11 No.10

12 Dorcol

13 Pristaniste

14 Mirjevski collector

15 Bulbuderski collector
16 Small collector

17 Slanci, Veliko Selo

18 Visnijica
19 Bolec Sub-system

20 Vliko Selo
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2.30

2.31 Veliko Selo
2.32
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2.31 2031

2.32

Bolec sub-system

Danube catchment area (Slanci and Veliko Selo)

Danube catchment area (Pristaniste PS)

Danube catchment area (Dorcol PS)

Danube catchment area (Others)

Mokrolug catchment area

Mostar PS catchment area

Usce PS catchment area

0

50000

100000

150000

200000

250000

300000

350000

400000

450000

500000

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031

D
ai

ly
A

ve
ra

ge
(m

3 /d
ay

)

Year
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3.

5 8 20 29 10

Mr. eljko O egovi Member of the City Council

Mr. Goran Trivan Secretary of Secretariat for Environmental Protection

Mr. Borisav Milutinovi
Assistant to General Manager for Technical Departments, Belgrade Land

Development Public Agency

Ms. Aleksandra Nikoli
Deputy Director of Program and Land Development Preparation Department,

Belgrade Land Development Public Agency

Mr. Vladimir Jankovi
Assistant to Managing Director for Sewerage System, Belgrade Waterworks and

Sewerage

8/20

8/21

8/22

8/23

8/24 4

8/25

8/26

8/27

8/28

8/29
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3-2

8 21

(1) 10:30-12:00

(A)

8

(2) 14:00-16:00

(A)

(B)

A2O A2O

Nitrosomonas
Nitrospira

Pseudomonas Micrococcus
Achromobacter Bacilius
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8 22

(1) 10:00-12:00

(A)

(B)

3

(2) 14:00-16:00

(A)

3

3 m3/
130 m3/
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3-4

75 m3/
1,245 m3/

75 m3/
4,000 m3/

(B)

2 pH

2 pH 2 3

COD

8 23

(1) 10:00-12:00

(A)

4

CASP
A2O

CAASP
RNDP

CASP -

A2O

CAASP

RNDP



(B)

CA

A2

CA

RN

(1)

09:0

10:0

ASP

2O

AASP

NDP

8 2

09:00-12:0

00-10:00 

00-11:00 

24

00

-1

-2

A2O

A2O

CAAS

CAASP

3-5 

SP

RNDP

Volumme I 
3
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11:00-12:00
-2 /

(2)

13:00-17:30

13:00-13:15 Mr. eljko O egovi Member of the City Council

13:15-14:00
Sewerage Development in Belgrade

Mr. Borisav Milutinovi LDA

14:00-14:15

14:15-15:00
-1

15:00-15:45
-2

15:45-16:00

16:00-16:45
-3

16:45-17:30
-4

(3)

18:00-20:00

JICA

8 27

(1) 10:00-12:00

(A)

3
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3-7

(B)

5

(2) 10:00-12:00

(A)

3

1
2
3
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(B)
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3-9

8 28

(1) 10:00-12:00

(A)

SFNDP
SFNDP

(B)
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4.

1979 ”Institute Jaroslav erni”
1982 1986

No.5
No.7 No.5

No.6 No.7
No.5 No.7

No.6

2009 No.9
2011 No.9

No.8 2012 No.7
No.10
4.1 Pre-F/S with M/P

4.1

No.1 Sava river crossing
(2008)

No.2 U e – T.Koscka
No.3 T.Koscka – Vojvode Dobrnjca

(1982)
No.4 Vojvode Dobrnjca – Pancvo bridge
No.5 Tunnel Karaburma
No.6 Tunnel Karaburma (1982)
No.7 Vojvode Micka – Minel
No.8 Minel – Rospi Cuprija (tunnel)
No.9 Tunnel Visnjica
No.10 Hitna pomoc – Venizelosova (2009)

( U e Veliko Selo WWTP )
1) Section within General Regulation Plan for construction area of local government unit –

City of Belgrade – areas VII, IX and X – off-print I-9 (under preparation)
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2) Detailed Urban Plan of Kalemegdan, (Official Gazette of the City of Belgrade, No. 6/69 )
3) Section within Detail Regulation Plan for construction area of local government unit –

City of Belgrade – areas I and II– off-print I-2 (under preparation)
4) Detail Regulation Plan of a part of the central zone – spatial areas of 11 blocks between

streets: Francuska, Djure Djakovica, Knezopoljska and the boundary of a part of the port
economic area –Municipality of Stari Grad, Official Gazette of the City of Belgrade No.
12/04

5) Detail Regulation Plan of a part of the central zone of the blocks between streets
Venizelosova (Djure Djakovica), Knez Miletina i Djordja Jovanovica – Municipality of
Stari Grad, Official Gazette of the City of Belgrade No. 18/06

6) Detail Regulation Plan for construction of “Pristaniste“ sewerage pumping station, Official
Gazette of the City of Belgrade No. 23/04

7) Detail Regulation Plan for the area betwee streets: Bulevar Despota Stefana (29.
Novembra), Mitropolita Petra, Dragoslava Srejovi a (Partizanski put) and Mije
Kovacevica, with "Pan eva ki most" interchange, Official Gazette of the City of Belgrade
No. 34/09

8) General Regulation Plan for the area between streets: Dzordza Vasingtona, Bulevar
Despota Stefana, Vojvode Dobrnjca, Venizelosova i Knez Miletine, in the Municipality of
Stari Grad, Official Gazette of the City of Belgrade No. 58/09

9) Detailed Urban Plan for construction of the main heating pipeline from “DUNAV” heating
plant to “Terazije” plateau, Official Gazette of the City of Belgrade No. 10/87.

10) Section within General Regulation Plan for construction area of local government unit –
City of Belgrade – areas III and IV– off-print I-2

11) Detail Regulation Plan for the area between streets: Bulevar Despota Stefana (29.
Novembra), Mitropolita Petra, Dragoslava Srejovi a (Partizanski put) i Mije Kovacevica,
with "Pan eva ki most" interchange, Official Gazette of the City of Belgrade No. 34/09.

12) Detailed Urban Plan for Visnjicka Street from Mije Kova evic Street to Slana ki put,
Official Gazette of the City of Belgrade No. 25/83.

13) Detailed Urban Plan of Visnjica settlement, Official Gazette of the City of Belgrade No.
11/78.

14) Amendment to Detailed Urban Plan of Visnjica settlement, Official Gazette of the City of
Belgrade No. 10/86.

Mostar Hitna Pomo -Djure Djakovi a(Interceptor No.10 )
1) General Regulation Plan for construction area of local government unit – City of Belgrade

– areas I and II – off-print I-8 ( )
2) Detailed Urban Plan for reconstruction and construction of the complex between the

Highway, Kneza Milosa Street, Durmitorska Street, and Clinical Center of the Medical
Faculty, Official Gazette of the City of Belgrade No. 18/78.

3) Detailed Urban Plan of the Clinical Institutional Centre of the Medical Faculty, Official
Gazette of the City of Belgrade No. 2/75
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4) Detailed Urban Plan for reconstruction of four blocks between streets: Dzordza Vasingtona,
Drinciceva, 29. Novembra, Vojvode Dobrnjca i Takovska, Official Gazette of the City of
Belgrade No. 9/91

5) Detailed Urban Plan for reconstruction of blocks between streets: Francuska, Djure
Djakovica, Knezooljska and the boundary line of the complex of a part of port economic
area, Official Gazette of the City of Belgrade No.18/88.

4.2
4.1 4.3

No.1 2 2.4.2

4.2

No.1 New U e 1500mm

No.2
1400mm New U e

No.3

200/170cm
Terazijski tunnel

No.10

No.4

380/380cm
No.10

No.5

No.6

4000mm
No.5

No.7

No.10

2800mm
Mokrolug Collector MostarPS

No.4

No.4

MostarPS 1600mm
Mostar Interceeptor No.10
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4.1

4.3 1.5m/s 1.9m/s

4.3

No.1 1500mm
( )

- 3.35m3/s - New U e PS(3.35m3/s)

No.2 1400mm
( )

- 3.35m3/s -

No.3
200/170cm
1

( )
4.81 m3/s 3.35m3/s 1.52m/s Dorcol PS(0.6m3/s)

No.4 380/380cm
0.5

( )

18.9 m3/s 14.10 m3/s 1.82 m/s

Terazie(0.38m3/s),

No.10(7.85m3/s),
Small collector(0.34m3/s)

Bulbuderski(1.58m3/s).

No.5
( )

3800mm
0.5

( )
21.6 m3/s 14.35 m3/s 1.84 m/s Pristance PS(0.25m3/s)

No.6
4000mm
0.5

( )
21.6 m3/s 14.35 m3/s 1.84 m/s

No.7
( )

4000mm
0.5

( )
21.6 m3/s 14.35 m3/s 1.84 m/s

(No. 5, 7)

(No. 8, 9)

Veliko Selo

New U e PS

Mostar PS

9876543

2
1

10



 

 

 

 

 

 
 

No.8 
( ) 

(

No.9 
( ) 

(

No.10 
(

1500mm

 

 

4000mm 
0.5  

( ) 
4000mm 
0.5  

( ) 
2800mm 
0.8  

( ) 

No.1
m 1

 

 2008  

21.6 m3/s

21.6 m3/s

10.6 m3/s

N
 

2

1500mm

4.4

 
 

4-5 

14.67 m3/s

14.67 m3/s

7.85 m3/s

No.2 New 

2008

1

4

 

s 1.85 m/s

s 1.85 m/s

1.88 m/s

No.1
Uš e PS

Volum
4

Mirjev

Veliko Sel

Mostar
Mokro

L=425m

100
 

me I 

 

vski(0.32m3/s) 

lo

r PS(2.93m3/s) 
olug(4.92m3/s) 

00mm 2
4.4
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4.2 425m 4

No.2 1400mm 1

= 16,0 kN/m3 c = 5 kN/m2 = 14o

= 21,0-22,0 kN/m3 c = 150-200 kN/m2 = 25-30o

4.2

(1)

2

Pre-F/S with M/P
4.5

4.5

2021 2031

(m3/ ) 107,000 110,000

(m3/ ) 123,000 127,000

(m3/ ) 160,000 165,000

(m3/ )
(l/s)

280,000
3,240

289,000
3,350

No.1

1500mm x 1
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(2)

4.6
0.5m/s 0.6m/s

0.7m/s 24 1
0.5m/s

0.7m/s

4.6

ATV-134

(m/s) 0.6 0.5 0.7

1997
4.7

4.7 1mm 2.65
m/s

(°)

(mm)
-45 -20 0 20 45

400 0.00 0.29 0.39 0.44 0.47

800 0.00 0.31 0.41 0.47 0.50

1000 0.00 0.32 0.42 0.48 0.51

1500 0.00 0.33 0.43 0.49 0.52

1mm 45 0.5m/s

0.5m/s

(3)

4.8
No.1 No.2 1,380m
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4.8

(4 ) (3 ) (1 )

3,340 l/s 2,490l/s 830 l/s

DN900x2 2.63 m/s 1.96 m/s 0.65 m/s

DN1000x2 2.13 m/s 1.59 m/s 0.53 m/s

DN1200 2.95 m/s 2.12 m/s 0.71 m/s

DN1400 2.17 m/s 1.56 m/s 0.54 m/s

DN1500 1.89 m/s 1.41 m/s 0.47 m/s

830 l/s (4 1 ) BVK
1

2 1000mm 1 1400mm

No.1 No.2 4.3

4.3

(1)

6

No.2
L=950m

No.1
L=450m

New U e PS
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4.9 1500mm x 1
1400mm 1500mm

No.2 1400mm x 1

4.9

Case-1
( 1500mm x 1 )

Case-2
( 1000mm x 2 ( 2 ))

Case-1-1 Case-1-2
( ) Case-2-1 Case-2-2 Case-2-3 Case-2-4

1 1
HDPE 2

HDPE
2

(
3500)
HDPE 2

(
4000) HDPE

2

Case 2-2 Case 2- 3 Case 2-4 4.10

4.10

Case-2-2 Case-2-3 Case-2-4

2800mm 3500mm 4000mm
1

2
1

2
1

2

(2)

4.11
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< TV >

Case-1

Case-2 Case-2-2 2-3 2

Case-2-1

Case-1

Case-2
2

Case-2-1

< >

Case-1
Case-2-1

Case-2-2 Case-2-3

Case-2-4

4.11

Case-1-1
D1500

(Straight)

Case-1-2
D1500
(Arc)

Case-2-1
D1000x2
(HDD)

Case-2-2
D1000x2
(D2800)

Case-2-3
D1000x2
(D3500)

Case-2-4
D1000x2
(D4000)



Volume I
4

4-11

No.2 2
1

No.2
1

4.4 Case-2-2 Case-2-3 Case-2-4

< >

P

P

P

P

P

Open Open

Open
Open

Open

Open

Open

Open

Open

W

W

W

W

SB

No.3

No.2
D1400 x 1
L=950m

No.1
D1000 x 2
L=425m

< >

P

P

P

P

P

Close Close

Open
Open

P

Open

Open

Open

Open

Open

W

W

W

W

SB

No.3

No.2
D1400 x 1
L=950m

No.1
D1000 x 2
L=425m

4.4 Case-2-2 Case-2-3 Case-2-4
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(3)

( ) ( )

4.12

4.12

80 -100

50 - 80

35 - 50

HDPE 80 - 100

40 - 50

4.13
4.12

4.13

100
80

Case-1 50 Case-1
40

HDPE

Case -2-4 100
Case-1

Case2-1 2-3
No.2

80

A( ) A :
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1

(1)

4.5 Case-1 Case1-2
Case-2-4 Case-1-2 2 m Case-1-1

Case-2-4 3,300 EUR/m 2,900 EUR/m 4,000 EUR/m 4,400 EUR/m 5,000 EUR/m
5,500 EUR/m

4.5

(2)

4.6 Case-2 Case-1
HDPE Case-2

Case-1 Case-2-1

(E
U

R
)
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4-14

4.6

(3)

50

4.14

4.14

Case-1-1 Case-1-2 Case-2-1 Case-2-2 Case-2-3 Case-2-4

a) C C C A A A

b) C C B B B A

c) A C C A A A

A( ) C

(E
U

R
/

)
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Case-2-2 Case-2-4

Case2-4
Case-2-1 Case2-3 2

1
Case-1-2 400m 4

Case-2-1
1000mm HDD

(4)

BVK 2030

4.15

4.15

Case-1-1 Case-1-2 Case-2-1 Case-2-2 Case-2-3 Case-2-4

a) C C C A A A

b) C C A A A A

A( ) C

Case-1 1

Case-2-1
1

Case-2-2 Case-2-4
2
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4.16 Case-2-2

Case2-3

4.16

Case-1-1

D1500

( )

Case-1-2

D1500

( )

Case-2-1

D1000x2

(HDD)

Case-2-2

D1000x2

(D2800)

Case-2-3

D1000x2

(D3500)

Case-2-4

D1000x2

(D4000)

1.14 1.00 1.35 1.52 1.73 1.89

LCC 1.16 1.00 0.98 1.10 1.14 1.25

a) C C C A A A

b) C C B B B A

c) A C C A A A

a) C C C A A A

b) C C A A A A

Case-1 Case-1-2

Case-2-3 15

Case-2-2 Case-2-4

Case2-2

Case-2-3
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( 200) ( 2000)
( ) ( )

( 1500 ) ( )

( 3 6 ) ( )

TBM

(1) No.1

(A)

3500mm
1000mm 2

New U e No.1
90m

(HDPE)

4.7

/
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4.7

“SEW-01, 02, 15 20”

(B)

( ) 4.17

4.17 ( No.1)

( ) ( ) ( ) ( )

3500mm 4,300mm 8,000mm 900m2 L12.0m x B7.0m

4.8 4.9
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4.8 No.1

4.9 No.1

No.1

No.1
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(C)

Preliminary Design for New U e Pumping Station (2007)

( )

(D)

15m

(2) No.2

(A)

4.18 1400mm 1
-0.5 4 6m
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4.18 No.2

( )

No.2
(km0+000

0+946 )

946m 1400mm -0.5
( ) 4m 6m + 56.00 ( )

+76.68 ( )

4.10

4.10

a) (L=65m)

4.11 90
1400mm

65
m

Shaft No.2
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4.11

b) (L=45m)

No.2

4.12

15m

4.12

15m
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4-23

HDPE

“SEW-02 04 15”

(B)

( ) 4.19

4.19 ( No.2)

( ) ( ) ( )

1400mm 2,500mm 300m2 L5.0m x B8.0m

Shaft No.2
Shaft No.2 65m

45m 4.13

4.13
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4-24

(C)

( No.1 )

(D)

15m

(3) No.3

(A)

200/170cm 1
2

2000mm 4.20 1.0
4 8m

4.20 No.3

( )
No.3

(km0+946
2+772 )

1,826m 2000mm 1.0
( ) 4m 8m + 76.68( )

+75.00( )

No.3 km 1+668 Dorcol ( )
SEW-07

24

“SEW-04 09 15”

(B)

No.3 km 1+668 Dorcol
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4-25

No.3

(4) No.4

(A)

4.21 380/380cm 1
0.5 9 12m

4.21 No.4

( )
No.4

(km2+772
3+715 )

943m 380/380cm
0.5

( ) 9m 12m + 73.70( )
+73.23( )

No.4 No.3( 2000mm),
No.10( 2800mm) Terzijiski Collector(230/280cm)

No.10
GLAVNI PROJEKAT KOLEKTORA TUNELA HITNA POMO – VENIZELOSOVA

( URE AKOVI A)”

4.14 No.3 No.4

No.3
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)

)

(B)

(5)

(A)

T

( )

(

e I 

)

)

Terazijski Co
( )

)

( )

( )

 4.14

No.4 km

No.4 km

No.4

No.

N

 4.22

llector

(

m 2+954

m 3+670

.4

No.6 

No
)

4-26 

No.

Bulbul
(

Pristan

“SEW-04

4000mm

TBM

o.3

(

.4

lderski Collec

niste PS(
(

09 15”

M

No.10 
( )

( )

( )

( )

 (

ctor
SEW-

)
S

1

)

-09, 42

SEW-11

 No.4 
( )

( )

45

45
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No.5 No.7 1980

4.22 No.6

( )
No.6

(km4+238
5+090 )

852m 4000mm
0.5

( ) 8m 32m + 72.96( )
+72.54( )

“SEW-12 14 16”

(B)

( ) 4.23

4.23 ( No.6)

( ) ( ) ( ) ( )

4000mm 4,800mm 8,600mm 900m2 L12.0m x B7.0m

4.15 4.16
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4.15 No.6

4.16 No.6

(C)

No.5 No.7 (1982 )

Appendix-I

No.7

No.6

No.5 No.6

( 1200mm 2
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4-29

(D)

No.6
( 1200mm 2 )

(6) No.10

(A)

4.24 No.10 Terazijski
Collector( ) 2800mm (3000m)

No.4 300cm x
300cm(80m)

4.24 No.10

( )

No.10

3000m 2800mm
0.5

( ) 8m 32m

+ 77.24
( )
+76.95

( )80m
300/300cm

No.10 4.17 Mostar
Old Mokrolug Collector Old Mokrolug Collector

No.10
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4.17 No.10

“SEW-47 49”

(B)

( ) 4.25

4.25 ( No.10)

( ) ( ) ( ) ( )

2800mm 3,600mm 7,600mm 800m2 L11.0m x B6.0m

4.18 4.19

( )
( )

Mostar

( )
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4-31

4.18 No.10

4.19 No.10

(C)

TBM
Appendix-I

No.10
2800

No.10

Terazijski Collector

No.10

300/300cm
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(7) Mostar PS No.10

(A)

4.26 4.20 Mostar 2
700mm 1600mm 1 No.10

4m 9m
L=321 m (L= 155m)

(L= 166m)

4.26 No.10

(masl)

321m 1600mm 1.5
( ) 4m 9m + 78.50( )

+78.01( )

4.20 No.10

( )

( )

( : )

( )

( : )
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“SEW-50 51”

(B)

( ) 4.27

4.27 ( )

( ) ( ) ( )

1600mm 2,500mm 300m2 L5.0m x B8.0m

4.21 4.22

4.21 No.10

:

( : )
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4.22 No.10

(C)

Mostar PS

(D)

(8) No.5, No.7, No,8 and No.9( )

(A)
No.5 No.7 1990 No.8

No.9 20 2009 2012
No.5 No.7

No.8
No.7( )

No.8 No.6

4.3
1.8m/s 1.9m/s

No.10
:
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4.28

4.28 No.5, No.7, No.8 and No.9

( )
No.5

(km3+715
4+238 )

523m 380/380cm
0.5

( ) 12m 28m + 73.23 ( )
+72.96 ( )

No.7
(km5+090

5+867 )
777m 380/380cm

0.5
( ) 7m 8m + 72.54 ( )

+72.10 ( )

No.8
(km5+867
6+800 )

933m 4000mm 0.5
( ) 8m 12m + 72.10 ( )

+71.63 ( )

No.9
(km6+800
12+638 )

5838m 4000mm 0.5
( ) 4m 200m + 71.63 ( )

+68.72 ( )

“SEW-11 14 16 18”

No.9 “Hidrotehnika –
Hidroenergetika ” TBM LDA

“WIRTH” “Hidrotehnika – Hidroenergetika ” (
4.23 1) No.9 LDA No.8

LDA
( 4.23 2, 3, 4)

TBM
/TBM

No.8 TBM Veliko Selo
No.6

No.6
TBM

No.6 TBM
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TBM ( 1) 2

3 No.9 ( 4)

4.23 No.9
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4.29

4.29 ( )

(m)

No.1

3500mm ( ) 425

1000mm x 2 (HDPE ) 480 x 2
=960

1000mm x 2 ( ) 90 x 2
=180

U e PS

No.1

No.2
1400mm (HDPE ) 900

1400mm ( ) 45+65
=110

No.3 2000mm (HDPE ) 1826

No.4 380/380cm (
)

943

No.6 4000mm ( ) 852

No.10
2800mm ( ) 3000

300x300cm ( )
80

Mostar PS

No.10

1600mm (HDPE ) 155

1600mm ( ) 166
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5.

“2.3 ”
2 (New U e Moster )

5.1 5.1

New U e U e PS

Moster
1980

5.1

5.1

SCADA

(1)
U e PS 1969 350 l/s x 3 , 800l/s x 1

(4 )

New U e PS 800 l/s x 5
(4 1 )

(2) Mostar PS 1980 700 l/s x 6
(5 1 )

Veliko Selo
WTP

New U e PS

Mostar PS
(2)

(1)
U e PS
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5

5-2

(1) U e

U e 40

New U e

New U e Preliminary Design

(2) Mostar

Mostar 30

Mostar

(1)

Preliminary Design

New U e PS 5.2
1.75
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5-3

5.2 New U e PS

Item 2031
(m3/ )

110,000
165,000
289,000

3,350(l/s)

(2) New U e

New U e 5.2
5.3

5.2 New U e PS

New U e

U e ( )

New U e
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5-4

5.3

(3) New U e

4 1000mm 2

(4) New U e

Preliminary Design New U e 5.4
Sand trap

800 l/s x 5

New U e

U e ( )
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5-5

5.4 New U e

2
5.3

5.3

Sand
trap

-

Preliminary Design Sand trap
5.4 1.5m x

0.7m x 2 1.3m/s

800 l/s x 5
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5-6

1.0mm Sand trap
0.5m/s 0.5m/s

1.5m 4.0m
5.5 Sand trap

5.4 1mm
1mm

5.4

( )
1mm

Preliminary
Design

1.5m x 6m x
0.7m x 2

2.8m3/s
(1.3m/s)

( ) = 0.7+0.5=
1.2m

1.2m÷0.1m/s( )=12s
6m÷12s=0.5m/s ( )

1.3m/s
0.50m/s

JICA Study 4.0m x 9m x
0.7m x 2

2.8m3/s
(0.5m/s)

1.2m÷0.1m/s=12s
9m÷12s=0.75m/s ( )

0.5m/s
0.75m/s

100mm/s Dia 1mm 63mm/s Dia 0.6mm
Sheilds curve 0.5m/s Dia1mm

5.5 New U e

Location Permission

UPS-01 03

9m
6m
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5-7

(5)

Appendix-I

(6)

(A)

(B)

( ) 5.6

5.6

1400mm
T

5.7
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5

5-8

5.7

0.30m3/ 1
0.79m2 x (30+30+450m)=403m3

403 m3/ (0.30m3/ x 1 x 60 x 24)= 1.0

5.8 New
U e

5.8

New
U e PS

450m

F

30
m

P

P

F

T ( )

1000mm

Va

Va
Vs

New
U e PS

450m

30
m

1400mm

Va

Vs
Vs

1000mm

T

TT
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5-9

(7)

5.9

EN 12255 Part 9: Wastewater
treatment plants -Odor control and ventilation-

4.0 ”Official Gazette No. 8/95
Regulation on technical standards for access roads, plateau and turntable for fire trucks
nearby objects with higher risk of fires” 3.5m

Eurocode-2 “Concrete structure”
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5-10

5.9 New U e

(1) Mostar

Mostar

Mostar 5.5 5.6
5.7 5.10

1200
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5-11

5.5

-

-

-

-

700 mm x 2

-

-

-

-

-

-

-

-

-

-

-
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5-12

5.6

- 6

- 6

- 6

- 6

- 1

- 1

- 2

- 2

- 1

- 1



＜撮影

 
 
 
 
 
 
 
 
 
 

影位置図＞ 

自家発 
電機室 

ポンプ

図 5

C2 

ポンプ室

電

プ井 

セル

5-13 

Ground Floo

B-1 Floor
5.10 撮影位

C3

C6

室

受電室

電気室 

ルビア国ベオグ

or 

位置図 

C1

3

C4

C5

室 

流

AE-3,4
AE-

AE-6

グラード市下水道
Volum

第 5 章 ポ

Toilet 

流入渠 

AE-1 

4
-5 

水道整備事業準備
me I メインレ
ポンプ場の施設

 

事務室 

AE-2 

準備調査 
レポート 
施設計画 

 



Volume I
5
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5.7

C-1: C-2:

C-3: C-4:

C-5: C-6:
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5-15

5.8

AE-1: ( ) AE-2: ( )

AE-3: AE-4:

AE-5: AE-6:
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5-16

5.9

M-1: ( ) M-2: ( )

M-3: ( ) M-4: ( )

M-5: ( ) M-6: ( )
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5-17

5.10

E-1: 11kV ( ) E-2: ( )

E-3: E-4:

E-5: SCADA E-6:
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5-18

(2)

5.11

5.11

A

B

A

B

1

1

A-A

B-B
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5-19

5.11

5.11 ( )

SCADA

New U e PS
(50.2 m3/ x 5 )

Mostar PS (42.0 m3/ x 6 )
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6-1

6. Veliko Selo

Veloko Selo Pre-F/S with M/P
Pre-F/S with M/P

Veliko Selo 6.1

6.1 Veliko Selo

13,600 ha

1,239,000 2031

Veliko Selo

114 ha 39 ha

72.5m

H.W.L +76.5m

Vinca

Veliko Selo 6.2 Veliko
Selo
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6-2

6.2

BOD5 192 mg/l 25 mg/l

CODCr 385 mg/l 125 mg/l

SS 224 mg/l 35 mg/l

35 mg/l 10 mg/l

8 mg/l 1 mg/l

2.33 2031 2.34 2031
2 ELV

2015 2031 Veliko Selo 6.3

6.3

2015 2021 2031

394,000 m3/ 409,000 m3/ 448,700 m3/

464,000 m3/ 474,000 m3/ 521,200 m3/

696,000 m3/ 717,100 m3/ 788,800 m3/

1,209,600 m3/ 1,252,800 m3/ 1,341,100 m3/

2.33

Pre-F/S with M/P Veliko Selo
A2O

Pre-F/S with M/P 6.1

6.1 Pre-F/S with M/P

Pre-F/S with M/P
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6-3

6.4

6.4

Veliko Selo

6.5
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6-4

6.5

Nitrosomonas Nitrospira

NH4
+ + 1.5 O2 NO2

- + H2O + 2 H+

NO2
- + 0.5 O2 NO3

-

Pseudomonas Micrococcus Achromobacter Bacilius

2 NO2
- + 3 (H2) N2 + 2 OH- + 2 H2O

2 NO3
- + 5 (H2) N2 + 2 OH- + 4 H2O

6.2

6.2

6.6
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6-5

6.6

6.7

6.7

SS

Pre-F/S with M/P
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6-6

Veliko Selo
Veliko Selo

6.3

6.3

Veliko Selo

6.8

6.8

3

M+3 + PO4
3- MPO4
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6-7

6.9

RNDP
A2O

SFDNP
CAASP

MBR

6.9 ( )

RNDP

RNDP

A2O

A2O

SFDNP

SFDNP

SFDNP

2 3

CAASP

CAASP

CAASP

MBR

MBR

MLSS

8,000 mg/l 15,000 mg/l
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6-8

75-85%
65-75%

MLSS

6.10

6.10

MF 0.01 10nm 100kPa

UF 1,000 200,000 10kPa 100kPa

NF 200 1,000 100kPa MPa

RO 350 MPa 10MPa
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6-9

MLSS

Velko Selo

(1)
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6-10

6.4

A2O
SFDNP

CAASP

A2O

SFDNP

CAASP

6.4

(2)

10mm
6.11

6.11 10mm

1 2 3 4 5 6 7 8 9 10 11 12

1 1 1 2 2 3 2 2 2 2 2 2 21

Republic Hydrometeorological Service of Serbia
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6-11

10mm
10mm

3

(1)

6.5 6.12

6.5
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6-12

6.12

PHA

BOD PHA

(2)

T-N 60-70% T-P
70-80%

/ BOD/T-P SRT BOD-SS
ASRT(

)
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6-13

6.6

6.6
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6-14

(1)

ASRT

6.7

NO3-N N2

NO3-N
N2

NO3-N

6.7

0.5
6.13

6.13

1 100 % 50 % 60 %

1 150 % 50 % 67 %

2 0 % 50 % 67 %

3 0 % 50 % 78 %

4 0 % 50 % 83 %
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6-15

(2)

MLSS
0.5 3 MLSS 1.8:1.3:1.0

MLSS MLSS

(3)

DO

(1)

6.8 2
6.9

6.8
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6-16

6.9

(2)

6.14

6.14

ASRT ASRT

2-3

(3)

6.15
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6-17

6.15

ORP

BOD-SS

MLSS

3.0-4.0mg/l

6.16
SFDNP

SFDNP

A2O

A2O
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6-18

A2O

A2O SFDNP

SFDNP

6.16 A2O

A2O

A2O

65-75%

70-80%

A2O

A2O

MLSS SRT ORP

SVI DO

SFDNP
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6-19

A2O

CAASP

A2O

A2O

21.3

10mW 9.7mL 6mD 48

10mW 68.0mL 6mD 48

10mW 60.8mL 6mD 48

44.23 EUR

38.55 EUR

82.78 EUR

122 %

3.42 EUR/

42.7 MW/ 0.08 EUR/kW

0.27 EUR/

2,050 ton/ 0.08 EUR/ton

0.46 EUR/

4.15 EUR/

91 %

105.47 EUR

112 %

10% / 30
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6-20

6.16 SFDNP

SFDNP

SFDNP

SFDNP

2

3

75-80%

70-80%

SFDNP

MLSS SRT SVI

DO

A2O

A2O

CAASP

SFDNP

SFDNP
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6-21

SFDNP

A2O

17.8

1 10mW 13.7mL 6mD 48

2 10mW 19.2mL 6mD 48

3 10mW 25.7mL 6mD 48

37.02 EUR

31.10 EUR

68.12 EUR

100 %

2.62 EUR/

32.7 MW/ 0.08 EUR/kW

1.57 EUR/

11,900 ton/ 0.08 EUR/ton

0.37 EUR/

4.56 EUR/

100 %

94.53 EUR

100 %

10% / 30
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6-22

6.16 CAASP

CAASP

CAASP

65-75%

70-80%

CAASP

MLSS SRT ORP

SVI DO

SFDNP

A2O
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6-23

CAASP

CAASP

CAASP

A2O

8.1

10mW 9.7mL 6mD 48

10mW 22.5mL 6mD 48

10mW 19.5mL 6mD 48

17.50 EUR

119.21 EUR

136.71 EUR

201 %

3.28 EUR/

41.0 MW/ 0.08 EUR/kW

0.27 EUR/

2,050 ton/ 0.08 EUR/ton

1.17 EUR/

4.72 EUR/

104 %

159.51 EUR

169 %

10% / 30
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6-24

6.16

6.10 SFDNP A2O
CAASP

6.10

6.11 SFDNP
SFDNP

SFDNP

6.11

0

20

40

60

80

100

120

140

160

A2O SFDNP CAASP

EU
R

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

A2O SFDNP CAASP

EU
R

/
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6.12 SFDNP

6.12

(1)

51 63

Appendix-I

6.17

6.17

BOD5 CODMn SS

2.5 mg/l 7.7 mg/l 1.8 mg/l 6.9 mg/l 0.6 mg/l

2.3 mg/l 8.2 mg/l 1.5 mg/l 9.3 mg/l 0.7 mg/l

0

20

40

60

80

100

120

140

160

180

A2O SFDNP CAASP

EU
R
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6.13 6.14 6.15 6.16 6.17

6.13 BOD5

6.14 CODMn

0

10

20

30

40

50

60

70

80

90

100

0 5 10 15 20

SFDNP

A2O

[%]

BOD5 [mg/l]

0

10

20

30

40

50

60

70

80

90

100

0 5 10 15 20

SFDNP

A2O

[%]

CODMn [mg/l]
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6.15 SS

6.16 TN

0

10

20

30

40

50

60

70

80

90

100

0 5 10 15 20

SFDNP

A2O

[%]

SS [mg/l]

0

10

20

30

40

50

60

70

80

90

100

0 5 10 15 20

SFDNP

A2O

[%]

TN [mg/l]
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6.17 TP

6.18
6.18 6.19

6.18

BOD5 CODMn SS

98.4 % 91.3 % 98.6 % 76.4 % 83.6 %

92.4 % 78.9 % 94.1 % 32.0 % 45.5 %

100 % 95.9 % 100 % 95.1 % 100 %

98.6 % 90.9 % 99.0 % 70.4 % 82.8 %

91.0 % 78.6 % 96.2 % 39.4 % 21.4 %

100 % 96.0 % 100 % 98.7 % 100 %

0

10

20

30

40

50

60

70

80

90

100

0 1 2 3 4 5

SFDNP

A2O

[%]

TP [mg/l]
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:
:

6.18

:
:

6.19

0

10

20

30

40

50

60

70

80

90

100

BOD5 CODMn SS TN TP

0

10

20

30

40

50

60

70

80

90

100

BOD5 CODMn SS TN TP
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6-30

6%

(2)

Veliko Selo

BOD
35

15

Central Istovori 2007
2011 6.19

6.19 Istovori

1 2 3 4 5 6 7 8 9 10 11 12

11.3 10.2 14.6 16.7 20.8 24.1 22.8 23.9 19.5 16.2 15.7 11.9

Veliko Selo 10
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6-31

(3)

(4)

Veliko Selo

Pre-F/S with M/P Veliko Selo
Veliko Selo

6.20
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6-32

6.20

SS 70%

BOD 30%

SS

BOD

SS 60% BOD 40%

EU EU

EU

EU

EU
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6-33

6.21
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6-34

6.21

SS 70%
BOD 30%

300 m/

4.0 m

4 %

0.8 m3/min m2

1.2 m3/min m2

1 /

10-15

0.8 m

72 m2 24

92 m3/ 7 1

20.85 EUR

150 %

0.42 EUR/

0.12 EUR/

0.54 EUR/

123 %

22.87 EUR

134 %

10% / 30



Volume I
6 Veliko Selo

6-35

6.21

SS 70%
BOD 30%

1,000 m/

4.0 m

1 %

0.5 m3/min m2

0.3 m3/min m2

1 /

12

1.5 m

66 m2 8

92 m3/ 7 1

22.05 EUR

159 %

0.35 EUR/

0.12 EUR/

0.47 EUR/

107 %

22.95 EUR

134 %

10% / 30



Volume I
6 Veliko Selo

6-36

6.21

SS BOD

SS 60%
BOD 40%

500 m/

0.5 m

6 %

-

-

-

-

16 2

13.90 EUR

100 %

0.20 EUR/

0.24 EUR/

0.44 EUR/

100 %

17.11 EUR

100 %

10% / 30



Volume I
6 Veliko Selo

6-37

6.21

6.20

6.20

6.21

6.21

0

5

10

15

20

25

EU
R

0.0

0.1

0.2

0.3

0.4

0.5

0.6

EU
R

/



Volume I
6 Veliko Selo

6-38

6.22

6.22

30 60%

Pre-F/S with M/P Veliko Selo

Veliko Selo
6.22

0

5

10

15

20

25
EU

R
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6-39

6.22

EU EU

EU

6.23



Volume I
6 Veliko Selo

6-40

6.23

20 32%

5 10

2.4 kPa

0.3-0.8kPa/

2,245 m3/

152 %

1 12

410 m3/ 64 kPa 580 kW 8 2

10.48 EUR

4.21 EUR

1.68 EUR

16.38 EUR

94 %

2.10 EUR/

0.26 EUR/

2.36 EUR/

131 %

42.07 EUR

111 %

10% / 30



Volume I
6 Veliko Selo

6-41

6.23

28 35%

11 kPa

1,473 m3/

100 %

1 12

270 m3/ 70 kPa 420 kW 8 2

12.10 EUR

3.78 EUR

1.51 EUR

17.39 EUR

100 %

1.52 EUR/

0.28 EUR/

1.80 EUR/

100 %

38.03 EUR

100 %

10% / 30



Volume I
6 Veliko Selo

6-42

6.23

20 32%

1.0 kPa

2,100 m3/

143 %

15 kW 120

385 m3/ 58 kPa 490 kW 8 2

7.57 EUR

4.10 EUR

4.67 EUR

16.34 EUR

94 %

2.86 EUR/

0.26 EUR/

3.12 EUR/

174 %

49.14 EUR

129 %

10% / 30
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6-43

6.23

6.23

6.24

2

6.24

6.25

0.0

2.0

4.0

6.0

8.0

10.0

12.0

14.0

16.0

18.0

20.0

EU
R

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

EU
R

/



Volume I
6 Veliko Selo

6-44

6.25

Pre-F/S with M/P

Veliko Selo

Pre-F/S with M/P 6.26

6.26 Pre-F/S with M/P

0

10

20

30

40

50

60

EU
R



Volume I
6 Veliko Selo

6-45

Pre-F/S with M/P
Pre-F/S with M/P

8

Pre-F/S with M/P 6.24 Veliko Selo

6.24

40 60



Volume I
6 Veliko Selo

6-46

35 30 65

Veliko Selo
6.25 6.26

6.25

15,900 ton/

4 %

5mm 5-10mm

13 - 16 MJ/kg

40 - 44 % (dry)



Volume I
6 Veliko Selo

6-47

120 ton/ 3

-1,037 ton-CO2/

79 EUR

7.0 EUR/

151 EUR

6.26

34,500 ton/

30 - 40 %

20 – 30mm

13 - 16 MJ/kg (dry)

40 - 38 %

90 ton/ x 4

-3,174 ton-CO2/

38 EUR

6.4 EUR/

134 EUR

6.27
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6-48

6.27

RDF

RDF

6.28



Volume I
6 Veliko Selo

6-49

6.28

Veliko Selo

Veliko Selo

1

Veliko Selo Pre-F/S with M/P
Veliko Selo 5km Vinca

6.29
Vinca

m3 1,400 RSD

6.29

mg/l
Sb 15

As 5
Ba 100

Cu 25
V 24

Hg 0.2
Cd 1
Mo 350

Ni 20
Pb 5

Se 1
Ag 5

Cr 5
Zn 250



Volume I
6 Veliko Selo

6-50

Pre-F/S with M/P Veliko Selo 4
3

Veliko Selo 3
Veliko Selo Veliko Selo

3

Pre-F/S with M/P Veliko Selo
Veliko Selo

6.30
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6 Veliko Selo

6-51

6.30

EU

EU EU

EU

EU

6.31



Volume I
6 Veliko Selo

6-52

6.31

2

79 %

110 kg /m

90 %

1.6 %

3.0 m

10 1

936 m2

8,000

2.02 EUR

1.31 EUR

3.33 EUR

128 %

0.05 EUR/

1.22 EUR/

0.14 EUR/

1.41 EUR/

119 %

17.02 EUR

120 %

10% / 30



Volume I
6 Veliko Selo

6-53

6.31

79 %

30 m3/

95 %

1.5 %

30 m3/

5 1

606 m2

12,000

1 1 10

0.89 EUR

0.85 EUR

1.74 EUR

67 %

0.15 EUR/

1.14 EUR/

0.15 EUR/

1.43 EUR/

121 %

15.37 EUR

109 %

10% / 30



Volume I
6 Veliko Selo

6-54

6.31

79 %

836 kg /m

95 %

1.5 %

1000 mm

5 1

387 m2

30,000

6-8 1 30

2.07 EUR

0.54 EUR

2.61 EUR

100 %

0.01 EUR/

1.14 EUR/

0.03 EUR/

1.19 EUR/

100 %

14.16 EUR

100 %

10% / 30
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6-55

6.27

6.27

6.28

7

15

6.28

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

EU
R

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6

EU
R

/
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6-56

6.29

6.29

Veliko Selo

6.30 6.32

6.30

0

2

4

6

8

10

12

14

16
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EU
R
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6 Veliko Selo

6-57

6.32

3



Volume I
6 Veliko Selo

6-58

BVK

SCADA

Veliko Selo

6.33

6.33

No
1.
1-1 1,800 m3/m2/
1-2 0.3 m/
1-3 HRT 30-60

2.



Volume I
6 Veliko Selo

6-59

No
2-1 50 m3/m2/
2-2 3.5 m
2-3 250 m3/m/
2-4 SS 2.0 %

3.
3-1 MLSS 3,000 mg/L
3-2 2.5 mg/L
3-3 HRT 17.7
3-4 SS 0.9 %
3-5 50 %
3-6 0 %
3-7 SRT 10.7

4.
4-1 20 m3/m2/
4-2 4.0 m
4-3 150 m3/m/
4-4 SS 0.9 %

5.
5-1 500 m/

6.
6-1 20 m3/m2/
6-2 SS 4.0 %
6-3 85 %
6-4 4.0 m

7.
7-1 SS 4.0 %
7-2 95 %
7-3 0.3 %

8.
8-1 4.0 %
8-2 35
8-3 70 %
8-4 50 %
8-5 SS 2.6 %
8-6 21,000 kJ/m3

8-7 0.50 m3/kg
4.
4-1 24
4-2 79 %
4-3 95 %
4-4 1.5 %



Volume I
6 Veliko Selo

6-60

Veliko Selo

68.72m

75.60m

6.31

Veliko Selo
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6-61

6.32 6.33 6.34

6.32
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6 Veliko Selo

6-62

6.33

6.34
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6-63

4m

4m

2

6.35

6.35



Volume I
6 Veliko Selo

6-64

(1)

Veliko Selo 9000kW

400V 12

100% 2

2

(2)

Veliko Selo 6.34

6.35 6.35 6.36

6.34

10kV 35kV

35kV

2 1



Volume I
6 Veliko Selo

6-65

6.35

10kV

6.36

-1 -2

-3 -4

-5 -6



Volume I
6 Veliko Selo

6-66

(3)

-1

2

10kV

10kV

10kV 4

(1) (2) 2

10kV 2

6.36
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6 Veliko Selo

6-67

(1)

SCADA Mostar

30 SCADA

Makis 2010 SCADA

JICA SCADA Sbotica

SCADA

SCADA

(2) SCADA

SCADA PLC

PC

SCADA

(3)

PLC



Volume I
6 Veliko Selo

6-68

(4)

SCADA

(5)

SCADA

(6)

IT

VMS CCTV

Veliko Selo VMS

SCADA

VMS
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6-69

3km

(7)

24

SCADA
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6-70

(8)

pH DO SS

pH COD UV

(9) SCADA

Veliko Selo SCADA 6.37

6.37 SCADA

50-75%
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6-71

CHP

6.38 6.39 6.40
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6-72

6.38



Volume I
6 Veliko Selo

6-73

6.39

6.40

ASRT

DO

6.41 6.37

Digester

Desulphurizer

Biogas Holder Methane (CH4)

Purification
Filter

Cooling Tower
Combustion Unit

Water Heater

Generator Unit

Electrical Generator

Heat Exchanger

Exhaust Gas

Waste Gas Waste Heat (hot-air)

Heating Sludge

Electricity



Volume I
6 Veliko Selo

6-74

6.41

6.37

ASRT DO

DO

DO

1-2 mg/l DO

ORP

ORP

ORP ORP ORP

pH

pH

pH 6.5

pH pH

DO

MLSS

MLSS ASRT

2,000-3,000 mg/l

ASRT

MLSS

MLSS



Volume I
6 Veliko Selo

6-75

6.33 EN 12255

6.38

Appendix-I

6.42 6.43 6.44 6.45



Volume I
6 Veliko Selo

6-76

6.38

No / /

1.

1-1 94m3/ × 18m × 400kW 12 2

1-2 4.5m 3

2.

2-1 3.5mW × 18mL 6

2-2 2.5m 6

3.

3-1 34m × 3.5mD 12

3-2 12

4.

4-1 10mW × 13.7 + 19.2 + 25.7 mL × 6mD 48

4-2 10mW × 13.7 + 19.2 + 25.7 mL × 6mD 48

4-3 270m3/ × 70kPa × 420kW 8 2

4-4 16.5m3/ × 8m × 37kW 24

5.

5-1 49m × 4mD 12

5-2 12

6.

6-1 114m2 12 2

7.

7-1 21m × 4mD 4

7-2 4

8.

8-1 40m3/ 7 1

8-2 2

9.

9-1 6,600m3 8

9-2 8

9-3 4

10.

10-1 1000m 5 1

10-2 4

11.

11-1 1

11-2 1

11-3 2,500kVA 4

11-4 1,000kW 4



Volum
e

I
6

Veliko
Selo

6-77

6.42



Volum
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I
6

Veliko
Selo

6-78

6.43



Volum
e

I
6

Veliko
Selo

6-79

6.44



Volum
e

I
6

Veliko
Selo

6-80

6.45



Volume I
7

7-1

7.

/

L.C. F.C.
5 %

7.17

5 %
2.0 %/ 2.1 %/

7.12
2013 1 1RSD=0.913 1EUR=105

1EUR=115RSD
LARAP

JICA
/ 1.2%

0.01% 25 7

0.1 %

VAT 20%
JICA

/



Volume I
7

7-2

EU

+76.60m

7.1
437 EUR 459 370 EUR 389

Appendix-I



Volume I
7

7-3

7.1

No. 1,000 EUR 1,000 EUR 1,000 EUR
1.

A Veliko Selo
A-1 15,386 0 15,386
A-2 2,524 6,100 8,624
A-3 2,254 1,402 3,656
A-4 5,847 1,612 7,459
A-5 27,725 10,786 38,511
A-6 1,844 4,194 6,038
A-7 9,081 3,414 12,495
A-8 2,351 6,913 9,264
A-9 842 427 1,269
A-10 26,422 11,408 37,830
A-11 2,277 4,925 7,202
A-12 6,418 14,386 20,804
A-13 1,886 3,937 5,823
A-14 1,625 5,275 6,900
A-15 673 1,853 2,526
A-16 2,015 0 2,015

(A) 109,170 76,632 185,802
B
B-1 No.1 6,416 4,623 11,039
B-2 No.2 3,981 351 4,332
B-3 No.3 7,752 0 7,752
B-4 No.4 9,752 0 9,752
B-5 No.6 3,874 10,587 14,461

B-6
No.10

5,957 18,906 24,863

(B) 37,732 34,467 72,199
C
C-1 U e 3,208 2,806 6,014
C-2 Mostar 1,152 2,300 3,452

(C) 4,360 5,106 9,466
(1) 151,262 116,205 267,467

2. 16,799 0 16,799
3. 7,282 8,800 16,082
4. 8,456 6,562 15,018

5. 16,726 13,522 30.248

6. 7,300 0 7,300
7. 0 14,116 14,116
8. 0 2,742 2,742
9. 67,198 0 67,198

(2-9) 123,761 45,742 169,503
275,023 161,947 436,970
207,825 161,947 369,772



Volume I
7

7-4

7.1
Veliko Selo 69 % 27 %

4 %

7.1

7.2
60 % 40

7.2

7.2

9.4 EUR/ 9.9 /

69%

27%

4%

Veliko Selo

60%

4%
4%

3%

8%
2%
3%

1% 15%



Volume I
7

7-5

7.2

No EUR/

1. 510

2. 2,111

3. 1,238

4. 1,656

5. 2,878

6. 213

7. 807

9,414

(1)

2

1

(2) Central

Central
7.3 7.3



Volume I
7

7-6

7.3 Central

7.3

(m3/ )

2021 2031
1. Gornji Zemun 29,700 31,000
2. Kara or ev trg 26,000 26,500
3. Nova Nova 15,400 16,000
4. Glavica 26,600 27,600
5. Gazela 6,100 6,400
6. U e immediate basin 2,700 2,900

U e PS 106,500 110,400
14. Top ider collector 55,100 58,400
15. Senjak 2,100 2,200
16. elezni ki 37,600 39,300
17. Banovo Brdo 25,600 26,300

Mostar PS 120,400 126,200



Volume I
7

7-7

(m3/ )

2021 2031

9. Duboki creek 13,900 14,300

10. ubura collector 12,700 13,000
11. Mokrolug collector 15,400 15,900
12. Kumodraz collector 15,900 16,400
13. Banjica collector 22,000 22,800

Mokrolug collector 79,900 82,400

7. Bulbuderski collector 39,100 40,300

8. Mirijevski collector 15,600 15,900
18. Danube immediate basin

( Dorcol PS)
( Pristaniste PS, Slanc & Veliko Selo)

47,500
(14,400)
(7,200)

49,800
(15,100)
(7,600)

Danube 102,200 106,000
409,000 425,000

Bolec - 23,700
409,000 448,700

(3)

8 7.4 7.4

7.4

U e PS

1 Gornji Zemun
Kara or ev trg

2

Nova Nova
Glavica
Gazela
U e immediate basin

Mostar PS 3-1

Top ider
elezni ki

Banovo Brdo
Senjak

Mokrolug 3-2 Mokrolug

Danube

5 Bulbuderski
8 Mirjevski

4 Part of Danube immediate basin/
Dorcol PS catchment area

7 Part of Danube immediate basin/
Pristaniste PS

6
Part of Danube immediate basin/
Treazjiski collector and Other small
colletor
Part of Danube immediate basin/
Slanci, Veliko Selo



Volume I
7

7-8

7.4

(4)

Central 5

I Mostar
II Mokrolug
III U e Danube

IV Danube
V Danube



Volume I
7

7-9

7.5
(5)

3 7.5

(A)

( 7.6)

7.5

A C

Group III
(125,500m3/day)

Group I
(126,200m3/day)

Group IV
(89,600m3/day)

Group V
(25,000m3/day)

Group II
(82,400m3/day)



Volume I
7

7-10

7.6 Mostar

7.7

7.5
A C
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7-11

7.7

7.8

7.5
A C



Volume I
7

7-12

7.8

(B)

Central

7.8

5 19 8
3

4
16

15

13

14

7 20

17
10

18

11

2

6

12

19

Cultural and Historical Parts of Belgrade
<Important Cultural and Historical Heritage>
1. Knez Mihajlova street
2. Topcider
3. Area around Dositej Licej University
4. Protected area around Dositej Licej

University (First University in Serbia)
5. Kosancicev venac
6. Old city center Zemun
7. Kopitareva gradina
8. Skadarlija
9. Kosancicev venac

<Cultural Heritage and Famous Places>
10. Old town Belgrade
11. Senjak, Topcidersko brdo, Dedinje
12. Modern part of Zemun
13. Central zone Novi Beograd
14. Blocks 1 and 2 Novi Beograd
15. River bank zone Novi Beograd
16. Beogradska tvrdjava (Belgrade castle)
17. Novo groblje (graveyard)
18. Monument to the solders from 1806
19. Old City Fair
20. Botanical Garden



Volume I
7

7-13

7.3
5,215m3/sec = 450,576,000m3/ 2006 2011
1,461m3/sec = 126,230,400 m3/ 2006 2011

A 0.05%
B 0.05 0.01%
C 0.01

(C)

A No.4 ,
B No.1 No.10
C

(D)

1 7.5

1 I Mostar II Mokrolug

2 IV
3 III U e
4 V



Volum
e

I
7

7-14

7.5

Mostar PS Mokrolug
U e PS

Danube

3-1 3-2
1 2 4

5, 8
6 7

Top ider
elezni ki

Banovo Brdo
Senjak

Mokrolug Gornji Zemun
Kara or ev
trg

Nova Nova
Glavica
Gazela
U e imme.
basin

Dorcol PS
catchment
area

Bulbuderski
Mirjevski

Treazjiski
collector
and small
colletor

Pristaniste
PS

Slanci,
Veliko Selo

(2031 )
126,200 82,400 110,400 15,100 56,200 27,100 6,300 1,300

I II III IV V

A A B C C C

(
)

A A B C C C

A A A B B C

A) A A B C C D

B)
/

0.100
A

0.065%
A

0.025%
B

0.003%
C

0.016%
C

0.000%
D

C) B B B A C

1 1 3 2 4



Volume I
7

7-15

(6)

II Mokrolug
V Danube

II Mokrolug Mokrolug

Mokrolug
8 Mokrolug

V Danube

7.6

1 I Mostar PS IV Danube

2 III U e PS Danube
IV Danube

3 IV Danube
4 I Mostar PS II

Mokrolug IV Danube

7.6

1 2 3 4

Bolec
215,800m3/
( 51 )

215,100 m3/
( 51 )

89,600 m3/
( 21 )

298,200 m3/
( 70 )

M EUR
161.2 162.0 98.4 203.3

108.7 108.7 74.2 150.7

49.1
No.4, 6, 10

47.3
No. 1-4, 6

24.2
No.4, 6

49.1
No.4, 6, 10



Volume I
7

7-16

1 2 3 4

3.4 (Mostar PS) 6.0 (Usce PS) - 3.5 (Mostar PS)

/
1,339m3/M EUR 1,328 m3/M EUR 911 m3/M EUR 1,467 m3/M EUR

A A B

(7)

1 1 2 3

7.7

1 2 3 4

Bolec
215,800m3/
( 51 )

215,100 m3/
( 51 )

89,600 m3/
( 21 )

298,200 m3/
( 70 )

A B C A

1 3 2

A A B

1

Mokrolug

1 Mostar

1 2 1/2
3

4
Mokrolug
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7-17

1

Veliko Selo
1 1 21,580 m3/

1 1
7.9

7.9 Veliko Selo 1

1

Veliko Selo 1/2
No.4, No.6, No.10

Mostar

1



Volume I
7

7-18

7.10 1

1 7.8 275
EUR 289 233 EUR 245

Appendix-I

1



Volume I
7

7-19

7.8 1

No.
1,000 EUR 1,000 EUR 1,000 EUR

1.
A Veliko Selo
A-1 12,163 0 12,163
A-2 1,983 3,246 5,229
A-3 2,212 1,025 3,237
A-4 3,027 806 3,833
A-5 14,498 5,393 19,891
A-6 937 2,096 3,033
A-7 4,803 1,708 6,511
A-8 1,783 3,699 5,482
A-9 437 224 661
A-10 13,323 5,704 19,027
A-11 2,033 3,432 5,465
A-12 4,601 7,119 11,720
A-13 1,831 2,745 4,576
A-14 1,271 3,438 4,709
A-15 495 927 1,422
A-16 2,015 0 2,015

(A) 67,412 41,562 108,974
B
B-1 No.4 9,752 0 9,752
B-2 No.6 3,874 10,587 14,461

B-3
No.10 5,957 18,906 24,863

(B) 19,583 29,493 49,076
C
C-1 Mostar 1,152 2,300 3,452

(C) 1,152 2,300 3,452
(1) 88,147 73,355 161,502

2. 10,608 0 10,608
3. 7,282 8,800 16,082
4. 4,895 4,095 8,990

5.
9,747 8,536 18,283

6. 7,300 0 7,300
7. 0 8,523 8,523
8. 0 1,707 1,707
9. 42,430 0 42,430

(2-9) 82,262 31,661 113,923
170,409 105,016 275,425
127,979 105,016 232,995



Volume I
7

7-20

7.11
Veliko Selo 67 % 31 %

2 %

7.11

7.12
57 % 43

7.12

JICA
7.9 7.10 7.13

67%

31%

2%

Veliko Selo

57%

4%

7%
3%

7%

3%

3%
1% 15%
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7-21

7.9

No.
1,000 EUR 1,000 EUR 1,000 EUR

1. 88,147 73,355 161,502

2. 7,282 8,800 16,082

3. 4,895 4,095 8,990

4. 9,747 8,536 18,283

5. 0 8,523 8,523

6. 0 1,707 1,707

110,071 105,016 215,087

7.10

No.
1,000 EUR 1,000 EUR 1,000 EUR

1. 10,608 0 10,608

2. 7,300 0 7,300

3. 42,430 0 42,430

60,338 0 60,338

7.13

1
7.11 4.9 EUR/ 5.2 /

78%

22%



Volume I
7

7-22

7.11 1

No EUR/

1. 332

2. 1,081

3. 676

4. 828

5. 1,439

6. 129

7. 420

4,905

1
JICA

L/A 7.12
90 7.5 2021

2015 L/A
Building Permit

7.12

JICA
7.13 7.14

1 2 3 4 5 6 7 8

L/A -
9

12

(6)+3
12
42

12
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7-23

7.13

1 2 3 4 5 6 7 8 9

2

JICA 1

1.5

1.5

JICA 1

1

JICA 1

-

7.14

1 2 3 4 5 6 7 8 9 10 11 12

JICA 1

3

2

JICA 1

2

JICA 1

1

JICA 1

-

7.15 42



Volume I
7

7-24

7.15

1 2 3 4 5

No.4

No.6

No.10

Mostar

BVK 1

7.16

1



Volume I
7

7-25

7.16
EUR

1 2 3 4 5 6 7 8

A

L.C 0 0 0 19.26 19.26 19.26 9.63 0 67.41

F.C 0 0 0 11.87 11.87 11.87 5.94 0 41.56

0 0 0 31.14 31.14 31.14 15.57 0 108.97

No.4 & 6

L.C 0 0 0 3.89 3.89 3.89 1.95 0 13.63

F.C 0 0 0 3.02 3.02 3.02 1.51 0 10.59

0 0 0 6.92 6.92 6.92 3.46 0 24.21

PS

No.10

L.C 0 0 0 2.03 2.03 2.03 1.02 0 7.11

F.C 0 0 0 6.06 6.06 6.06 3.03 0 21.21

0 0 0 8.09 8.09 8.09 4.05 0 28.32

L.C 0 0 0 25.18 25.18 25.18 12.59 0 88.15

F.C 0 0 0 20.96 20.96 20.96 10.48 0 73.36

0 0 0 46.14 46.14 46.14 23.07 0 161.50

B

L.C 0.21 1.27 0.36 1.37 1.43 1.49 0.97 0.16 7.28

F.C 0.39 2.16 0.52 1.56 1.30 1.45 1.18 0.25 8.80

0.60 3.43 0.88 2.92 2.73 2.95 2.16 0.41 16.08

L.C 0 0 0 3.44 4.01 4.60 2.60 0 14.64

F.C 0 0 0 2.96 3.46 3.97 2.25 0 12.63

0 0 0 6.39 7.47 8.57 4.84 0 27.27

L.C 9.28 0.86 0.22 13.87 14.09 14.41 7.52 0.10 60.34

F.C 0.21 0.21 0.21 0.84 1.50 2.17 2.53 2.55 10.23

9.49 1.07 0.43 14.71 15.58 16.58 10.04 2.66 70.57

L.C 9.49 2.13 0.58 18.67 19.53 20.50 11.09 0.27 82.26

F.C 0.60 2.37 0.73 5.36 6.25 7.59 5.96 2.80 31.66

10.09 4.50 1.32 24.03 25.78 28.10 17.04 3.07 113.92

L.C 9.49 2.13 0.58 43.86 44.72 45.69 23.68 0.27 170.41

F.C 0.60 2.37 0.73 26.31 27.21 28.55 16.44 2.80 105.02

10.09 4.50 1.32 70.17 71.92 74.24 40.11 3.07 275.43



Volume I
7

7-26

FIDIC
Conditions of Contract for Construction Multilateral Development Bank (MDB) Harmonized
Edition for Building and Engineering Works Designed by the Employer - -

- -

JICA
LDA

7.12

7.17
254

493



Volume I
7

7-27

7.17

1 59 59 0 0 0

0 0 0 1 61 61

1 6 6 0 0 0

1 26 26 0 0 0

1 27 27 0 0 0

0 0 0 1 53 53

1 5 5 1 5 5

1 21 21 1 20 20

1 21 21 1 20 20

0 0 0 1 16 16

0 0 0 1 13 13

2 6 12 3 6 18

1 4 4 1 5 5

1 4 4 1 4 4

GIS 0 0 0 1 5 5

1 4 4 0 0 0

1 47 47 1 42 42

0 0 0 1 50 50

0 0 0 4 42 168

1 6 6 0 0 0

1 6 6 1 6 6

1 6 6 1 7 7

254 493

0 0 0 3 81 243

0 0 0 2 69 138

CAD 0 0 0 2-4 15 50

0 0 0 1 71 71

- 502
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Veliko Selo

7.18

7.18



Volume I
8 /

8-1

8. /

8.1 1 2

80 100

8.1
m3/

1 5

1 172,640 215,800

2 186,320 232,900

1
80 5 100

2012 11 Veliko Selo
Appendix-I

46

(1)

WTP
WTP

46



Volume I
8 /

8-2

8.1
80

80 25 25
23RSD/m3

8.1

8.2 25
Subotica

8.2 25

(RSD/m3) (RSD/m3) (RSD/m3) (RSD/m3)

37.12 15 13.03 65.15

/ 40.56 15 13.89 69.45

74.97 40.35 28.83 144.15

(2)

80

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%
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8 /

8-3

(46 )
42RSD/m3

VAT

8.3



Volume I
8 /

8-4

8.3 - 1

7 7.16

40 50 /
15 25

20

1,000 EUR

A. ELIGIBLE PORTION
) Procurement / Construction 170,487 170,487

Velico selo WWTP 108,971 108,971

Interceptor No. 4 & 6 24,212 24,212

Mostar P/S and Interceptor No 28,315 28,315

Base cost for JICA financing 161,498 161,498

Price escalation
Physical contingency 8,989 8,989

) Consulting services 14,768 14,768

Base cost 14,003 14,003

Price escalation
Physical contingency 766 766

Total ( + ) 185,255 185,255
B. NON ELIGIBLE PORTION

a Procurement / Construction 0 0
0 0

Base cost for JICA financing 0 0

Price escalation 0 0

Physical contingency 0 0

b Land Acquisition 7,163 0

Base cost 6,815

Price escalation
Physical contingency 348

c Administration cost 10,608 10,608

d VAT 42,430

e Import Tax 0 0

Total (a+b+c+d+e) 60,200 10,608
TOTAL (A+B) 245,456 195,863

Financial Cost Economic CostItem



Volume I
8 /

8-5

8.4 8.5 /

8.4 1

1

Positions Wage
(EUR/Month)

WWTP 1 PS

Number Salary
(EUR /Year) Number Salary

(EUR /Year) Number Salary
(EUR /Year)

Engineers 1,200 7 100,800 0 0 7 100,800
Technicians 700 11 92,400 8 67,200 19 159,600
Common Workers 500 12 72,000 0 0 12 72,000

30 265,000 8 67,200 38 332,400

8.5 2

2

Positions Wage
(EUR/Month)

WWTP 2 PS

Number Salary
(EUR /Year)

Number Salary
(EUR /Year)

Number Salary
(EUR /Year)

Engineer 1,200 0 0 0 0 7 100,800
Technicians 700 11 92,400 8 67,200 38 319,200
Common Worker 500 3 18,000 0 0 15 25,200

14 110,400 8 67,200 60 510,000

8.6 2005 2011 2008
15 2011 25



Volume I
8 /

8-6

0.75

8.6 (2005 - 2013 )

(% of Labor Force)

2005 2006 2007 2008 2009 2010 2011 2012 2013

21.83 21.56 18.8 14.7 17.4 20 24.4 25.552 25.6

: 2011 IMF

: IMF, World Economic Outlook, Oct. 2012.

/

8.7 /

8.7 /

1 2

WWTP
1 Mostar PS WWTP

2 U e PS (1000EUR)

21,000 1,000 19,000 1,200 40,000

11,000 1,100 6,000 1,200 17,000

32,000 2,100 25,000 2,400 57,000

512 34 400 38 912

8.8

941
5,677 EUR

8.8 ( / )

(EUR)

1 941 Sets 120 EUR/SET 112,920

2 941 Sets 120 EUR/SET 112,920

1 3 Sets 5,677 EUR/SET 17,031

2 2 Sets 5,677 EUR/SET 11,354



Volume I
8 /

8-7

26.5EUR
/m 8.9

8.9

(m) (EUR)

No.1 425 2 11,300

No.2 950 2 25,200

No.3 1,810 2 48,000

No.4 950 1 25,200

No.6 850 1 22,500

No.10 3,080 1 81,600

1 4,880 129,300

2 3,185 84,400

8,065 213,700

: Unit Cost = 26.5 (EUR/m)

8.10

8.10

(kWh/m3) (EUR/kWh) (EUR/m3)

Veliko Selo WWTP 0.140 0.08 0.011

Mostar PS 0.031 0.08 0.002

U e PS 0.033 0.08 0.003



Volume I
8 /

8-8

8.11

8.11

Requirement
(kg/m3)

Unit Price
(EUR/kg)

Unit Cost
(EUR/m3)

Alum 0.05988 0.16 0.00958

Polymer ( ) 0.00028 3.55 0.00099

Polymer ( ) 0.00197 3.55 0.00699

16.8 EUR /
8.12

8.12

(ton/m3) (EUR/kg) (EUR/m3)

0.000602 16.8 0.0101

OM 10

8.13

1 1,137 1,110 1000EUR/Year Salary, Spare parts, Pipe
Cleaning2 825 809 1000EUR/Year

1 0.041 0.040 EUR/m3 Electricity
Sludge Cake Disposal
Coagulant2 0.042 0.041 EUR/m3



Volume I
8 /

8-9

8.14 1
2021 40 FIRR

FIRR 2.3

1 2
FIRR 4.3

40

23RSD/m3

VAT

1 1.137 EUR/ , 2 0.825 EUR/
1 0.041 EUR/m3, 2 0.042 EUR/m3

OM OM 10

FIRR :σ ோିሺଵାௗሻୀଵ = 0, n:

, i : i- , Ri: i , Ci: i ,
d :



Volume I
8 /

8-10

8.14 1

Year
Treatment
Volume
(m3/day)

Investment
(EUR ' 000)

Operation Cost
(EUR ' 000)

Revenue
(EUR ' 000)

Operation Net
Cash Flow
(EUR ' 000)

Total Net Cash
Flow

(EUR ' 000)
Note

2014 9,730 -9,730 Engineering Start
2015 4,157 -4,157
2016 1,053 -1,053
2017 65,213 -65,213 Construction Start
2018 65,260 -65,260
2019 65,788 -65,788
2020 33,800 -33,800
2021 172,640 455 4,070 12,589 8,519 8,064 Operation Start
2022 181,272 4,211 13,218 9,008 9,008
2023 189,904 4,352 13,848 9,496 9,496
2024 198,536 4,492 14,477 9,985 9,985
2025 207,168 4,633 15,107 10,474 10,474
2026 215,800 4,775 15,736 10,961 10,961
2027 215,800 4,775 15,736 10,961 10,961
2028 215,800 4,775 15,736 10,961 10,961
2029 215,800 4,775 15,736 10,961 10,961
2030 215,800 4,775 15,736 10,961 10,961
2031 215,800 4,775 15,736 10,961 10,961
2032 215,800 4,775 15,736 10,961 10,961
2033 215,800 4,775 15,736 10,961 10,961
2034 215,800 4,775 15,736 10,961 10,961
2035 215,800 4,775 15,736 10,961 10,961
2036 215,800 4,775 15,736 10,961 10,961
2037 215,800 4,775 15,736 10,961 10,961
2038 215,800 4,775 15,736 10,961 10,961
2039 215,800 4,775 15,736 10,961 10,961
2040 215,800 34,100 4,775 15,736 10,961 -23,139
2041 215,800 4,775 15,736 10,961 10,961
2042 215,800 4,775 15,736 10,961 10,961
2043 215,800 4,775 15,736 10,961 10,961
2044 215,800 4,775 15,736 10,961 10,961
2045 215,800 4,775 15,736 10,961 10,961
2046 215,800 4,775 15,736 10,961 10,961
2047 215,800 4,775 15,736 10,961 10,961
2048 215,800 4,775 15,736 10,961 10,961
2049 215,800 4,775 15,736 10,961 10,961
2050 215,800 4,775 15,736 10,961 10,961
2051 215,800 4,775 15,736 10,961 10,961
2052 215,800 4,775 15,736 10,961 10,961
2053 215,800 4,775 15,736 10,961 10,961
2054 215,800 4,775 15,736 10,961 10,961
2055 215,800 4,775 15,736 10,961 10,961
2056 215,800 4,775 15,736 10,961 10,961
2057 215,800 4,775 15,736 10,961 10,961
2058 215,800 4,775 15,736 10,961 10,961
2059 215,800 4,775 15,736 10,961 10,961
2060 215,800 4,775 15,736 10,961 10,961

Total 279,556 188,887 620,009 431,123 151,567
NPV(@10%) 167,289 44,989 146,274 101,285 -103,453

IRR = 2.29%



Volume I
8 /

8-11

8.15 1 (EIRR)

EIRR 9.5
1 2 EIRR 12

40

: 1

RSD 46/m3

1 1.11 EUR/ , 2 0.809 EUR/
1 0.04EUR/m3, 2 0.041EUR/m3 OM

OM 10 ;

EIRR :σ ோିሺଵାௗሻୀଵ = 0, n:

, i : i- , Ri: i , Ci: i , d :

1 2011 11,309 EUR 124 EUR

320 EUR 3%



Volume I
8 /

8-12

8.15 - 1

Year
Treatment
Volume
(m3/day)

Investment
(EUR ' 000)

Operation Cost
(EUR ' 000)

Revenue
(EUR ' 000)

Operation Net
Cash Flow
(EUR ' 000)

Total Net Cash
Flow

(EUR ' 000)
Note

2014 986 -986 Engineering Start
2015 3,471 -3,471
2016 877 -877
2017 54,121 -54,121 Construction Start
2018 53,992 -53,992
2019 54,257 -54,257
2020 27,786 -27,786
2021 172,640 373 3,997 23,164 19,166 18,794 Operation Start
2022 181,272 4,136 24,322 20,186 20,186
2023 189,904 4,275 25,480 21,206 21,206
2024 198,536 4,414 26,638 22,224 22,224
2025 207,168 4,553 27,797 23,244 23,244
2026 215,800 4,692 28,955 24,263 24,263
2027 215,800 4,692 28,955 24,263 24,263
2028 215,800 4,692 28,955 24,263 24,263
2029 215,800 4,692 28,955 24,263 24,263
2030 215,800 4,692 28,955 24,263 24,263
2031 215,800 4,692 28,955 24,263 24,263
2032 215,800 4,692 28,955 24,263 24,263
2033 215,800 4,692 28,955 24,263 24,263
2034 215,800 4,692 28,955 24,263 24,263
2035 215,800 4,692 28,955 24,263 24,263
2036 215,800 4,692 28,955 24,263 24,263
2037 215,800 4,692 28,955 24,263 24,263
2038 215,800 4,692 28,955 24,263 24,263
2039 215,800 4,692 28,955 24,263 24,263
2040 215,800 34,100 4,692 28,955 24,263 -9,837
2041 215,800 4,692 28,955 24,263 24,263
2042 215,800 4,692 28,955 24,263 24,263
2043 215,800 4,692 28,955 24,263 24,263
2044 215,800 4,692 28,955 24,263 24,263
2045 215,800 4,692 28,955 24,263 24,263
2046 215,800 4,692 28,955 24,263 24,263
2047 215,800 4,692 28,955 24,263 24,263
2048 215,800 4,692 28,955 24,263 24,263
2049 215,800 4,692 28,955 24,263 24,263
2050 215,800 4,692 28,955 24,263 24,263
2051 215,800 4,692 28,955 24,263 24,263
2052 215,800 4,692 28,955 24,263 24,263
2053 215,800 4,692 28,955 24,263 24,263
2054 215,800 4,692 28,955 24,263 24,263
2055 215,800 4,692 28,955 24,263 24,263
2056 215,800 4,692 28,955 24,263 24,263
2057 215,800 4,692 28,955 24,263 24,263
2058 215,800 4,692 28,955 24,263 24,263
2059 215,800 4,692 28,955 24,263 24,263
2060 215,800 4,692 28,955 24,263 24,263

Total 229,963 185,578 1,140,817 955,239 725,277
NPV(@10%) 134,435 44,200 269,145 224,945 -7,142

IRR = 9.46%



Volume I
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8-13

1) : 7
2) : 25
3) : 1.2%

1) : 1
2) : 5%/ ( 10 - 5 )
3)

8.16 8.19

4
5 6 9

9 8
7 2 10

10 8 7 2 2
5 6



8-14

8.16 1 23RSD/m3

Year
1.Treatment

Volume
(m3/day)

2.Investment
(EUR ' 000)

3.JICA Debt
Outstanding
(EUR '000)

4.Additional
Borrowing
(EUR '000)

5.Repayment
To JICA

(EUR '000)

6.Repayment
to Additional

Lenders
(EUR '000)

7.Operation
Cost

(EUR ' 000)

8.Revenue
(EUR ' 000)

9. Operation
Cash Flow
(EUR ' 000)

10.Total Cash
Flow

(EUR ' 000)
11.Note

2014 816 816 -816 Engineering Start
2015 3,644 -3,644
2016 1,096 1,096 -1,096
2017 55,671 56,767 -55,671 Construction Start
2018 56,555 113,322 -56,555
2019 57,870 171,192 -57,870
2020 30,282 201,474 -30,282
2021 172640 624 192,599 980 9,499 -980 4,070 12,589 7,895 0 Operation Start
2022 181272 185,412 1,520 9,499 -491 4,211 13,218 9,008 0
2023 189904 178,138 1,598 9,499 -2 4,352 13,848 9,496 0
2024 198536 170,777 1,192 9,499 486 4,492 14,477 9,985 0
2025 207168 163,328 276 9,499 975 4,633 15,107 10,474 0
2026 215800 155,789 0 9,499 290 4,775 15,736 10,961 1,173
2027 215800 148,160 0 9,499 0 4,775 15,736 10,961 1,463
2028 215800 140,439 0 9,499 0 4,775 15,736 10,961 1,463
2029 215800 132,626 0 9,499 0 4,775 15,736 10,961 1,463
2030 215800 124,719 0 9,499 0 4,775 15,736 10,961 1,463
2031 215800 116,717 0 9,499 0 4,775 15,736 10,961 1,463
2032 215800 108,619 0 9,499 0 4,775 15,736 10,961 1,463
2033 215800 100,423 0 9,499 0 4,775 15,736 10,961 1,463
2034 215800 92,130 0 9,499 0 4,775 15,736 10,961 1,463
2035 215800 83,737 0 9,499 0 4,775 15,736 10,961 1,463
2036 215800 75,243 0 9,499 0 4,775 15,736 10,961 1,463
2037 215800 66,647 0 9,499 0 4,775 15,736 10,961 1,463
2038 215800 57,948 0 9,499 0 4,775 15,736 10,961 1,463
2039 215800 49,145 0 9,499 0 4,775 15,736 10,961 1,463
2040 215800 40,236 0 9,499 0 4,775 15,736 10,961 1,463
2041 215800 31,220 0 9,499 0 4,775 15,736 10,961 1,463
2042 215800 22,096 0 9,499 0 4,775 15,736 10,961 1,463
2043 215800 12,863 0 9,499 0 4,775 15,736 10,961 1,463
2044 215800 3,518 0 9,499 0 4,775 15,736 10,961 1,463
2045 215800 -5,938 0 9,499 0 4,775 15,736 10,961 1,463
Total 206,558 237,467 117,260 383,965 60,147 28,960

NPV(@10%) 126,214 41,637 135,227 -78,187 7,568

1.20% IRR = 1.76%
5%

23.0

JICA Interest
Additional Borrowing Interest

Tariff Increase
Tariff Recovery 100%

Volum
e

I
8

/



8-15

8.17 2- 100%

Year
1.Treatment

Volume
(m3/day)

2.Investment
(EUR ' 000)

3.JICA Debt
Outstanding
(EUR '000)

4.Additional
Borrowing
(EUR '000)

5.Repayment
To JICA

(EUR '000)

6.Repayment
to Additional

Lenders
(EUR '000)

7.Operation
Cost

(EUR ' 000)

8.Revenue
(EUR ' 000)

9. Operation
Cash Flow
(EUR ' 000)

10.Total Cash
Flow

(EUR ' 000)
11.Note

2014 816 816 -816 Engineering Start
2015 3,644 -3,644
2016 1,096 1,096 -1,096
2017 55,671 56,767 -55,671 Construction Start
2018 56,555 113,322 -56,555
2019 57,870 171,192 -57,870
2020 30,282 201,474 -30,282
2021 172640 624 192,599 1,810 9,499 -1,810 4,070 11,759 7,065 0 Operation Start
2022 181272 185,412 3,262 9,499 -1,362 4,211 12,347 8,136 0
2023 189904 178,138 4,341 9,499 -915 4,352 12,935 8,583 0
2024 198536 170,777 5,026 9,499 -468 4,492 13,523 9,031 0
2025 207168 163,328 5,298 9,499 -21 4,633 14,111 9,478 0
2026 215800 155,789 5,138 9,499 425 4,775 14,699 9,924 0
2027 215800 148,160 4,970 9,499 425 4,775 14,699 9,924 0
2028 215800 140,439 4,793 9,499 425 4,775 14,699 9,924 0
2029 215800 132,626 4,607 9,499 425 4,775 14,699 9,924 0
2030 215800 124,719 4,413 9,499 425 4,775 14,699 9,924 0
2031 215800 116,717 4,208 9,499 425 4,775 14,699 9,924 0
2032 215800 108,619 3,994 9,499 425 4,775 14,699 9,924 0
2033 215800 100,423 3,768 9,499 425 4,775 14,699 9,924 0
2034 215800 92,130 3,531 9,499 425 4,775 14,699 9,924 0
2035 215800 83,737 3,283 9,499 425 4,775 14,699 9,924 0
2036 215800 75,243 3,022 9,499 425 4,775 14,699 9,924 0
2037 215800 66,647 2,748 9,499 425 4,775 14,699 9,924 0
2038 215800 57,948 2,460 9,499 425 4,775 14,699 9,924 0
2039 215800 49,145 2,158 9,499 425 4,775 14,699 9,924 0
2040 215800 40,236 1,841 9,499 425 4,775 14,699 9,924 0
2041 215800 31,220 1,508 9,499 425 4,775 14,699 9,924 0
2042 215800 22,096 1,158 9,499 425 4,775 14,699 9,924 0
2043 215800 12,863 790 9,499 425 4,775 14,699 9,924 0
2044 215800 3,518 405 9,499 425 4,775 14,699 9,924 0
2045 215800 -5,938 0 9,499 425 4,775 14,699 9,924 0
Total 206,558 237,467 117,260 358,653 34,835 0

NPV(@10%) 126,214 41,637 126,313 -82,762 0

1.20% IRR = 1.06%
5%

21.5

JICA Interest
Additional Borrowing Interest

Tariff Increase
Tariff Recovery 100%

Volum
e

I
8

/



8-16

8.18 3 - , 90%

Year
1.Treatment

Volume
(m3/day)

2.Investment
(EUR ' 000)

3.JICA Debt
Outstanding
(EUR '000)

4.Additional
Borrowing
(EUR '000)

5.Repayment
To JICA

(EUR '000)

6.Repayment
to Additional

Lenders
(EUR '000)

7.Operation
Cost

(EUR ' 000)

8.Revenue
(EUR ' 000)

9. Operation
Cash Flow
(EUR ' 000)

10.Total Cash
Flow

(EUR ' 000)
11.Note

2014 816 816 -816 Engineering Start
2015 3,644 -3,644
2016 1,096 1,096 -1,096
2017 55,671 56,767 -55,671 Construction Start
2018 56,555 113,322 -56,555
2019 57,870 171,192 -57,870
2020 30,282 201,474 -30,282
2021 172640 624 192,599 1,810 9,499 -1,810 4,070 11,759 7,065 0 Operation Start
2022 181272 185,412 3,262 9,499 -1,362 4,211 12,347 8,136 0
2023 189904 178,138 4,341 9,499 -915 4,352 12,935 8,583 0
2024 198536 170,777 5,026 9,499 -468 4,492 13,523 9,031 0
2025 207168 163,328 5,298 9,499 -21 4,633 14,111 9,478 0
2026 215800 155,789 5,138 9,499 425 4,775 14,699 9,924 0
2027 215800 148,160 4,970 9,499 425 4,775 14,699 9,924 0
2028 215800 140,439 4,793 9,499 425 4,775 14,699 9,924 0
2029 215800 132,626 4,607 9,499 425 4,775 14,699 9,924 0
2030 215800 124,719 4,413 9,499 425 4,775 14,699 9,924 0
2031 215800 116,717 4,208 9,499 425 4,775 14,699 9,924 0
2032 215800 108,619 3,994 9,499 425 4,775 14,699 9,924 0
2033 215800 100,423 3,768 9,499 425 4,775 14,699 9,924 0
2034 215800 92,130 3,531 9,499 425 4,775 14,699 9,924 0
2035 215800 83,737 3,283 9,499 425 4,775 14,699 9,924 0
2036 215800 75,243 3,022 9,499 425 4,775 14,699 9,924 0
2037 215800 66,647 2,748 9,499 425 4,775 14,699 9,924 0
2038 215800 57,948 2,460 9,499 425 4,775 14,699 9,924 0
2039 215800 49,145 2,158 9,499 425 4,775 14,699 9,924 0
2040 215800 40,236 1,841 9,499 425 4,775 14,699 9,924 0
2041 215800 31,220 1,508 9,499 425 4,775 14,699 9,924 0
2042 215800 22,096 1,158 9,499 425 4,775 14,699 9,924 0
2043 215800 12,863 790 9,499 425 4,775 14,699 9,924 0
2044 215800 3,518 405 9,499 425 4,775 14,699 9,924 0
2045 215800 -5,938 0 9,499 425 4,775 14,699 9,924 0

Total 206,558 237,467 117,260 358,653 34,835 0
NPV(@10%) 126,214 41,637 126,313 -82,762 0

Capital Subsidy 0% 1.20% IRR = 1.06%
5%

23.8

JICA Interest
Additional Borrowing Interest

Tariff Increase
Tariff Recovery 90%

Volum
e

I
8

/
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8.19 4 40 million EUR , 90%

Year
1.Treatment

Volume
(m3/day)

2.Investment
(EUR ' 000)

3.JICA Debt
Outstanding
(EUR '000)

4.Additional
Borrowing
(EUR '000)

5.Repayment
To JICA

(EUR '000)

6.Repayment
to Additional

Lenders
(EUR '000)

7.Operation
Cost

(EUR ' 000)

8.Revenue
(EUR ' 000)

9. Operation
Cash Flow
(EUR ' 000)

10.Total Cash
Flow

(EUR ' 000)
11.Note

2014 816 816 -816 Engineering Start
2015 3,644 -3,644
2016 1,096 1,096 -1,096
2017 55,671 56,767 -55,671 Construction Start
2018 56,555 113,322 -56,555
2019 57,870 171,192 -57,870
2020 30,282 201,474 -30,282
2021 172,640 624 192,599 624 9,499 -624 4,070 12,945 8,251 0 Operation Start
2022 181,272 185,412 772 9,499 -117 4,211 13,592 9,381 0
2023 189,904 178,138 422 9,499 389 4,352 14,239 9,888 0
2024 198,536 170,777 0 9,499 443 4,492 14,887 10,394 452
2025 207,168 163,328 0 9,499 0 4,633 15,534 10,901 1,402
2026 215,800 155,789 0 9,499 0 4,775 16,181 11,406 1,907
2027 215,800 148,160 0 9,499 0 4,775 16,181 11,406 1,907
2028 215,800 140,439 0 9,499 0 4,775 16,181 11,406 1,907
2029 215,800 132,626 0 9,499 0 4,775 16,181 11,406 1,907
2030 215,800 124,719 0 9,499 0 4,775 16,181 11,406 1,907
2031 215,800 116,717 0 9,499 0 4,775 16,181 11,406 1,907
2032 215,800 108,619 0 9,499 0 4,775 16,181 11,406 1,907
2033 215,800 100,423 0 9,499 0 4,775 16,181 11,406 1,907
2034 215,800 92,130 0 9,499 0 4,775 16,181 11,406 1,907
2035 215,800 83,737 0 9,499 0 4,775 16,181 11,406 1,907
2036 215,800 75,243 0 9,499 0 4,775 16,181 11,406 1,907
2037 215,800 66,647 0 9,499 0 4,775 16,181 11,406 1,907
2038 215,800 57,948 0 9,499 0 4,775 16,181 11,406 1,907
2039 215,800 49,145 0 9,499 0 4,775 16,181 11,406 1,907
2040 215,800 40,236 0 9,499 0 4,775 16,181 11,406 1,907
2041 215,800 31,220 0 9,499 0 4,775 16,181 11,406 1,907
2042 215,800 22,096 0 9,499 0 4,775 16,181 11,406 1,907
2043 215,800 12,863 0 9,499 0 4,775 16,181 11,406 1,907
2044 215,800 3,518 0 9,499 0 4,775 16,181 11,406 1,907
2045 215,800 -5,938 0 9,499 0 4,775 16,181 11,406 1,907

Total 206,558 237,467 117,260 394,817 71,000 40,000
NPV(@10%) 126,214 41,637 139,049 -76,226 11,262

Capital Subsidy 0% 1.20% IRR = 2.05%
5%

26.2

JICA Interest
Additional Borrowing Interest

Tariff Increase
Tariff Recovery 90%

Volum
e

I
8

/
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8.16 25
29 EUR

23.3% 21.5 RSD/m3

100 100

90 25.9%
23.8 RSD/m3 8. 16 2 25

40 EUR 8. 16
100 25.7 23.6 RSD/m3 90

28.5% 26.2 RSD/m3

8.20

8.20

2045 2045 EUR 40 million

100% 23.3% (21.5 RSD/m3) 25.7% (23.6 RSD/m3)

90% 25.9% (23.8 RSD/m3) 28.5% (26.2 RSD/m3)

8.21
90 8.20

8.21 90%

2045 2045 40 million EUR

20% 22.4% (20.6 RSD/m3) 25.1% (23.1 RSD/m3)

40% 19.0% (17.4 RSD/m3) 21.7% (19.9 RSD/m3)

80% 12.0% (11.0 RSD/m3) 14.8% (13.6 RSD/m3)
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3-5
2011 2.7

200
16.2m3 2011 576,905 604,154

0.95
59,174 RSD/ 57,023

RSD/ 1686 2,851 RSD
16.2 m3 104-176 RSD/m3

52.12RSD/m3 10 30 RSD/m3

30

2.3

1) :
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2) 25

8.22

8.22

(m3/ ) (RSD/m3) (RSD/m3) (RSD/m3) (RSD/m3)
10 19 8 7 33
15 37 15 13 65
20 45 18 16 78
50 56 23 20 98

100 81 30 28 139
100 60 32 23 115
200 90 48 35 173
300 112 61 43 216

3) :

30 50

(BVK)

(1)

BVK 8.2 BVK
( .General Manager)

2012 7 30 2,525
1,131 440

193 103
153
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(2)

8.3 4
Environment Control & Protection 14

Control and Management of Sewerage System
18 2
Sewerage Network 317

Technical Department 10
3 Unit 1 48 Unit 2 47

Unit 3 45 Unit Sewerage Channel Equipment and Material
28 Unit for Sanitation of Defects and

Reconstructions 37 Unit Specialized Vehicles
97 9
9 , 3 , 6 , 2

, 1 ,
Electro-mechanical Equipment 89

Unit Central Belgrade ( 29 ), Unit Central System
Novi Sad ( 29 ) Unit Maintenance of Facilities ( 24 )

SCADA
37

GPS
/ GPS

GSM 2.5 GPRS

KfW BVK

60
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8.2 BVK

General Manager

Department for
Sanitary Control

Department for
Marketing and
Information

Centre for Support
and Management

Deputy General
Manager

Department for
Internal Audit

Department for
Planning and

Analysis

Department for
Management

Control

Section for
Quality System
Management

Assistant to General
Manager for Financial

and Commercial Affairs

Financial Section

Commercial
Sector

Assistant to General
Manager for Legal

and Security Affairs

Section for Legal
Affairs and

Human Resource

Section for
Security Affairs

Assistant to General
Manager for Business and

Technical Support

Section for Information
and Communication

Technologies

Section for Billing
and Sales

Section for
Measurement and

Control

Assistant to
General Manager
for Water Supply

Centre for
CMBWSS

Section for
Production and

Technical Support

Section for Water
Distributor

Construction and
Development of

Makish I

Section for
Transport and
Mechanizator

Section for
Investments

Department for
Management and
Control of Sewer

Network

Section for
Development and

Designing

Department for
Ecology Control

and Protector

Section for
Electrical and

Mechanical Plants

Section for Sewer
Network

Assistant to General
Manager for Development,
Designing and Investments

Assistant to
General Manager
for Sewer System

GIS Department

153

193

103

440

1131

2525

Volum
e

I
8

/
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8.3

(3)

8.23 8.24 2012 BVK
42 19 m3

12 m3 505

64%

Deputy General Manager for Sewerage
System (SS)

Sector for control and
management of SS

Environment control &
protection

Sector for sewerage network Sector electro-mechanical equipment

UNIT Sewerage network
Belgrade-1

UNIT Sewerage network
Belgrade-2

UNIT Sewerage network
Belgrade-3

Unit Sewerage channel
equipment and material

Unit for sanitation of
defects and

reconstruction

Technical Department

Unit specialized vehicles

UNIT Central system
Belgrade

Unit Central System Novi
Beograd

Unit maintenance of
facilities
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39%

8.23

(m3) (RSD)

TAX

(RSD) (RSD)

323,543 6,555,513 225,430,953 18,034,655 243,465,608

502 31,251 1,036,059 16,067 1,052,126

104 138,660 5,495,782 439,663 5,935,444

70,716 11,795,511 818,293,801 65,305,120 883,598,921

25,389 590,493 40,993,890 3,279,245 44,273,135

90 3,332 202,554 16,204 218,758

420,344 19,114,759 1,091,453,039 87,090,953 1,178,543,992

BVK

8.24

(m3) (RSD)

TAX

(RSD) (RSD)

1,163,202 16,206,000 1,296,478 17,502,478

30,401 412,744 6,017 418,761

138,660 2,137,939 171,035 2,308,974

10,343,257 386,260,141 30,815,590 417,075,731

492,149 18,404,155 1,472,206 19,876,361

2,445 71,989 5,759 77,748

12,170,113 423,492,968 33,767,085 457,260,054

BVK

(4)

2000 BVK 1.55 RSD
2001 400 6 RSD

2001 2012 8 8.4
GDP

2007
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GDP IMF, World Economic Outlook
April2012; .

GDP 2011 2012

8.4 GDP

8.25 BVK

40% 37% 54% 2011 25
9 40

Subotica
8.26

8.25 2012

(RSD) (RSD) (RSD)

37.12 15.00 52.12

40.56 15.00 55.56

74.97 40.35 115.32
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8.26 Subotica

No. /
(RSD/m3) (RSD/m3) (RSD/m3)

1 39.90

77.18 83.352 18.25

3 19.03

1 48.11

116.11 125.402 30.00

3 39.00

1 48.11

102.28 110.462 26.57

3 27.60
25m3 25m3

(5)

8.27 8.28 BVK

BVK Revenue resulting
from output and merchandize

8.28 300-400 RSD
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8.27 2011
Unit: 1000 RSD

31.1.2011 31.12.2010

ASSETS

Intangible assets 5 137,180 13,.627

Property, plant and equipment 6 87,222,848 80,013,573

Equity investments 7 1,454 2,757

Other long-term financial investments 8 29,329 28,666

Total Non-Current Assets 87,390,811 80,176,623

Inventory 9 604,226 732,202

Receivables 10 2,617,043 1,888,945

Short-term financial investments 11 200,000 987,724

Cash and cash equivalents 12 486,274 943,226

Value-added tax, prepayments and accruals 13 92,234 171,929

Total Current Assets 3,999,777 4,724,026

Deferred income tax assets 14 375,243 375,243

Operating Assets 91,765,831 85,275,892

TOTAL ASSETS 91,765,831 85,275,892

EQUITY AND LIABILITIES

Initial equity 36,025,996 36,023,927

Revaluation reserves 57,546,003 54,819,952

Unrealised losses on available for sale financial assets (2,462) (1,159)

Retained earnings 9,712 44,549

Loss (7,542,771) (10,444,885)

Total Equity 15 86,036,478 80,442,384

Long-term provisions 16 34,437 64,563

Long-term loans 17 123,342 290,155

Other long-term liabilities 18 9,757 9,758

Total Long-term Provisions and Liabilities 167,536 364,476

Short-term financial liabilities 19 855,561 280,000

Liabilities from operations 20 1,532,157 1,176,656

Other short-term liabilities 21 130,259 118,548

Liabilities for VAT and other duties and accruals 22 2,668,597 2,518,585

Total Short-term Liabilities 23 5,186,574 4,093,789

Deferred income tax liabilities 375,243 375,243

Total Provisions and Liabilities 5,729,353 4,833,508

TOTAL EQUITY AND LIABILITIES 91,765,831 85,275,892

Off Balance Sheet Liabilities 24 (596) (596)

BVK
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8.28 2011

2011 1 1 2011 12 31

Group of
accounts

Name of item EDP
Amount in RSD x 1000

Current year Previous year
(1) (2) (3) (4) (5)

A. INCOME AND EXPENSES
I. OPERATEING REVENUE (202+203+206+204-205) 201

60 and 61 1. Revenues from sales 202 7,845,745 7,226,179
62 2. Income from the performance of the goods 203 7,235,562 6,708,150
630 3. Increase in inventory performance 204
631 4. Decrease in inventories effect 205
64 and 65 5. Other operating income 206 260,366 226,227

II. OPERATING EXPENSES (208 to 212) 207 7,785,882 7,223,204
50 1. Cost of sold goods 208 113 224
51 2. Cost of materials 209 1,713,462 1,505,612
52 3. Wages, salaries and other personal expenses 210 3,162,193 2,948,790
54 4. Depreciation and amortization 211 1,495,818 1,360,635
53 and 55 5. Other operating expenses 212 1,414,296 1,407,943

III. OPERATING INCOME (201-207) 213 88,863 2,975
IV. OPERATING LOSS (207-201) 214

66 V. FINANCIAL INCOME 215 325,563 244,664
56 VI. FINANCIAL EXPENSES 216 100,527 73,730
67 and 68 VII. OTHER INCOME 217 381,154 422,462
57 and 58 VIII. OTHER EXPENSES 218 650,125 523,106

IX. PROFIT BEFORE TAX
(213-214+215-216+217-218)

219
44,928 73,265

X. LOSS FROM CONTINUING OPERATIONS
BEFORE TAXS (214-213-215+216-217+218)

220

69-59 XI. NET INCOME FROM DISCONTINUED
OPERATIONS

221

59-69 XII. NET LOSS FROM DISCONTINUED
OPERATIONS

222
35,216 28,716

B. PROFIT BEFORE TAX (219-220+221-222) 223 9,712 44,549
C. LOSS BEFORE TAX (220-219+222-221) 224

721 1.Tax expense 225
722 2. Deferred tax expense 226
722 3. Deferred income tax benefit 227
723 D. PAID TO EMPLOYER 228

E. NET INCOME (223-2224-225-226+227-228) 229 9,712 44,549
F. NET LOSS (224-223+225+226-227+228) 230
G. NET INCOME ATTRIBUABLE TO EQUITY 231
H. NET PROFFIT ATTRIBUTABLE TO EQUITY
HOLDERS OF THE PARNET

232

1.Bsic earnings per share 233
2. Impairment (diluted) earnings per share 234

BVK
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8.29 BVK BVK

2 80%
20%

2010 100% 2011 77%
2010 13% 2011 6%

2011
2011 3 RSD 89 RSD

6 50 RSD
9.7 RSD

6 60 RSD 7 67 RSD
2010 18 47 RSD 2011

30 53 RSD
2010 17

92 RSD 2011 8 29 RSD
2010 9 43 RSD 2011 4

57 RSD 4 86 RSD

2011 1.7%

2008 5.5%

2009 2010

8.30 BVK
INFOSTAN

INFOSTAN 2
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8.29
1000RSD

2011 2010 2009 2008 2007

Revenue (A) 7,874,745 7,226,179 7,012,697 6,267,384 6,813,389

Operating Cost (B) 7,785 7,223,204 7,225,565 9,923,150 9,889,917

Depreciation (C) 1,495,818 1,360,635 1,859,782 4,406,677 4,644,155

Operation Cost w/o Depreciation (D) 6,290,064 5,862,569 5,365,783 5,516,473 5,245,762

Ope. Exp/Revenu (D)/(A) 79.9% 81.1% 76.5% 88.0% 77%

Net Profit (Loss) (E) 9,712 44,549 172,082 -4,020,181 -4,349,916

Retained Earnings(F) = (E)+(C) 1,505,530 1,405,184 2,031,864 386,496 294,239

Assets (G) 87,222,848 80,013,573 79,592,579 80,286,961 82,057,296

Deprecation Ratio (D)/(G) 1.7% 1.7% 2.3% 5.5% 5.7%

Retained Earn./Sales Ratio (F)/(A) 19.1% 19.4% 29.0% 6.2% 4.3%

Current Asset (H) 3,999,777 4,724,026 3,366,660 2,739,362 2,578,813

Current Liability (I) 5,186,574 4,093,789 1,962,256 1,594,272 1,473,300

Liquidity Ratio (H)/(I) 77.12% 115.39% 171.57% 171.83% 175.0%

Cash at the end of period (J) 486,274 943,226 679,681 647,138 141,697

Cash/Sales Ratio (J)/(A) 6.18% 13.05% 9.69% 10.33% 2.1%

BVK JICA

8.30

No (RSD)

1 PUC "Infostan" 2,831,867,665

2 Ivo Lola Ribar in AD restructuring 134,323,144

3 IMT AD in restructuring 125,641,211

4 SOEs RECORD HOLDING bankrupt 78,557,451

5 "Foundry" LLC in bankruptcy 74,996,908

6 "VIZAHEM" LLC in bankruptcy 51,091,731

7 Public Enterprise Serbian Railways 46,053,544

8 IMR AD in restructuring 32,180,479

9 "Laborer" from construction materials industry in bankruptcy 31,652,648

10 "21 May" factory Automot LLC in restructuring 25,428,865

11 "Beostan" SOE restructuring 24,726,190

12 Other consumers 2,020,578,166

Total 5,477,098,002

BVK Annual Report 2011
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(6)

8.31
2011 90% 50

INFOSTAN INFOSTAN

8.31
1000RSD

Category 2010 2011 2011
(%)

2011

(%)
1 2 3 4 5 5/(3+4) 5/4 8
1 INFOSTAN 2,340 3,794 3,302 53.8 87 2,832
2 Economy and institutions 1,691 3,276 3,045 61.3 92.9 1,922

Total 4,031 7,070 6,347 57.2 89.8 4,754
BVK Annual Report 2011

(7)

1000 Non-Revenue Water

1 2 4 6
30% 100

50 60%
8.32 2011 BVK

8.33 BVK

10
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8.32

m3/

202,026,490

9,970,068

192,056,422

130,587,825
(68.0%)

127,834,825

(66.6%)

127,080,210

127,834,825

754,615

2,753,000

(1.4%)

771,000

64,221,597

1,982,000

61,468,597

(32.0%)

9,121,998

(4.7%)

960,282

8,160,716

52,346,599

(27.3%)

BVK Annual Report 2011

Volum
e

I
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8.33

1000 /1000 6.0

% 33.4

80 %

LDA

LDA

Veliko Selo 7km
(2012 12 )

LDA 5

LDA 150 8.5
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8.5

99.9% 94%
3%

94% LDA
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1991 7 24 The Law on Territorial Organisation and
Local Self-Government

195 4 4

17
160

(1)

14 secretariat
:
1) Secretariat for Finance
2) Secretariat for Urban Planning and Construction
3) Secretariat for Utilities and Housing Services
4) Secretariat for Property Rights and Building Inspection
5) Secretariat for Transport
6) Secretariat for Environmental Protection
7) Secretariat for the Economy
8) Secretariat for Culture
9) Secretariat for Education
10) Secretariat for Sport and Youth
11) Secretariat for Health Care
12) Secretariat for Social and Children’s Welfare
13) Secretariat for Inspections
14) Secretariat for Administration

Professional Services

1) Assembly Affairs and Regulations Service
2) Service for Information
3) General Affairs Services
4) Services for Communications and Coordination of Public Relations
5) Public Procurement Services
6) City Assembly Chairman’s Office
7) Mayor’s Office
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1) Institute of Informatics and Statistics
2) Agency for Commercial Space of the City of Belgrade
3) Agency for Budgetary Revision
4) Agency for Cooperation with NGOs and for European Harmonization

11
9 1
36 ( )
17 ( )
3
3
27 ( )

BVK 11 LDA 9

11
1) Water Supply and Sewage of Belgrade (BVK)
2) Funeral Services
3) City Marketplaces
4) District Heating Plants of Belgrade
5) Greenery Belgrade
6) City Sanitation
7) Parking Services
8) Public Lightening
9) Urban Public Transport Enterprise "Beograd"
10) Road Maintenance
11) PUC "Infostan"
12) City Housing

11 INFOSTAN
INFOSTAN

9
1) Belgrade Land Development Public Agency, PE
2) Belgrade Urban Planning Bureau, PE
3) RTV Studio B, Public Broadcast Company
4) Sava Center, PE
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5) Ada Ciganlija, PE
6) Belgrade Fortress, PE
7) Arena Beograd d.o.o.
8) B lgrade Racecourse, PE
9) Veterinary Institution Veterina Beograd
10) Belgrade water, PE
11) Belgrade Zoo Garden, PE

(2) PUC Infostan( )

PUC Infostan 1978

52 18 13
230

- Aggregated Collection Department,
- Accounting Department, and
- Legal, Technical and Administrative Department.

(3)

8.34 8.35 8.36
8.37 8.38

2009 2011 23
11

30

82% 18%
70% 30

47% 63%
77% 4%

(4)

240
RSD 8.6

11 RSD 8.38
1.4%
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10
Law on Public Debt, nr.

61/2005, 107/2009 and 78/2011 (33-36 )
15 Law on Budget System ( Official Gazette RS nr.54/2009,
73/2010, 101/2010, 101/2011 and 93/2012) (27 ) 10
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8.34

: City of Belgrade Official Gazette

I. Budget Funds 2011 2010 2009
1. Revenues and receipts realized:

- Current revenues (7) 62,786,286 59,676,158 52,001,310
- Receipts from disposal of non-financial assets (8) - - -
- Borrowings and disposal of financial assets (9) 14,280,909 11,638,291 5,830,612
- Unspent funds carried forward fromprevious years (3) 1,059,897 1,967,909 5,598,944

Total realized revenues, receipts and funds carried forward 1 (7+8+9+3) 78,127,092 73,282,358 63,430,866
2. Costs and outlays paid:

- Current expenses (4) 44,562,101 44,042,147 38,105,645
- Cost of non-financial assets procurement (5) 29,841,466 26,414,418 22,866,820
- Principal paid and financial assets procurement (6) 2,332,352 1,765,896 490,492

Total costs and outlays paid 2 (4+5+6) 76,735,919 72,222,461 61,462,957
3. Difference between total revenues, receipts and funds carried forward and
total costs and outlays (1-2)

1,391,173 1,059,897 1,967,909

- Surplus in 2011 1,047,996 1,005,840 1,851,918
- Funds carried forward from previous years 343,177 54057 115,991

II. Funds on Earmarked Sub-Accounts of Direct Beneficiaries
1. Revenues and receipts realized from other sources (7+8+9) 2,709,168 2,405,139 2,335,283
2. Unspent funds carried forward from previous years (3) 95,141 51,701 475,010
3. Total (1+2) 2,804,309 2,456,840 2,810,293
4. Costs and outlays paid from other sources (4+5+6) 2,709,010 2,316,328 2,665,604
5. Difference between total revenues, receipts and total costs and outlays (3-4) -
Surplus

95,299 140,512 144,689

III. Funds on Sub-Accounts of IndirectBeneficiaries from Own Sources -
1. Revenues and receipts realized from other sources (7+8+9) 3,511,742 3,166,095 2,850,931
2. Costs and outlays paid from other sources (4+5+6) 3,589,095 3,158,246 2,709,047
3. Difference between total revenues, receipts and total costs and outlays (1-2) 77,353 7,849 141,884

Volum
e

I
8

/
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8.35 (1)

: City of Belgrade Official Gazette

Amount Sub-Total Amount Sub-Total Amount Sub-Total

11 Property and equipment 187,796,716 53,268,496 46,563,942
14 Natural resources 290,552,289 17,235 17,235

15 Non-financial assets in progress and prepayments 22,627,046 19,730,756 10,785,214
16 Intangible assets 477,879 391,837 497,099

01 Non-financial assets in non-current assets 501,453,930 73,408,324 57,863,490
21 Inventories 37,295,775 24,705,147 181,917

22 Inventories of consumables and office supplies 48,162 74,762 16,816

02 Non-financial assets on stock 250,237 198,733
0 Non-financial assets 501,854,699 73,658,561 58,062,223

521,309,431 23,772,503

111 Long-term domestic financial assets 313,176 5,734 61,233

112 Long-term foreign financial assets 1,050,344
11 Long-term financial assets 313,176 1,107,684 61,233

121 Cash, precious metals, securities 2,786,578 1,828,495 2,941,961

1221 - Budget sub-account 1,390,597 1,059,287 1,965,960
1222 - Treasury 1,020 103 3,931

1223 - Foreign-currency sub-account 421,614 684,742

1224 - Earmarked sub-accounts of direct beneficiaries 1,394,961 347,491 287,328

122 Short-term receivables 8,487,281 7,254,762 4,944,252

123 Short-term investments (prepayments) 67,545 207,035 273,757

12
Cash, precious metals, securities, receivables and short-term
investments

11,341,404 9,290,292 8,159,970

131 Prepayments and accrued income 7,800,152 8,829,516 6,561,224

13 Prepayments and accrued income 7,800,152 8,829,516 6,561,224

1 Financial assets 19,454,732 19,227,492 14,782,427

I TOTAL ASSETS: 521,309,431 92,886,053 72,844,650

351 OFF-BALANCE ASSETS 24,248,950 23,772,503 5,345,676

Economic
Classification

2011 2010
I t e m

2009

Volum
e

I
8

/
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8.36 (2)

: City of Belgrade Official Gazette

Amount Sub-Total Amount Sub-Total Amount Sub-Total

212 Long-term liabilities - foreign 30,177,169 20,471,593 13,792,153
21 Long-term liabilities 13,792,153

242 Liabilities based on subsidies 24,477 95,781

243 Liabilities based on donations, grants and transfers 29,060
244 Liabilities for social security 985
245 Liabilities related to other expenses 55,332 43,899 613

Liabilities related to other expenses, except for employee costs 109,854 13,968 613

251 Advances received, deposits and caution money 90,488 103,582 135,341

252 Trade payables 771,459 578,946 623,386
254 Other liabilities 68,682 1,006,986 1,017,351

25 Operating liabilities 930,629 1,689,514 1,776,078
291 Accruals and deferred payments 10,921,547 9,421,215 5,199,059

29 Accruals and deferred payments 10,921,547 9,421,215 5,199,059
2 Liabilities 49,257,805 35,955,556 20,767,903

311 Capital 469,650,491 54,708,535 50,000,936
31 Capital 469,650,491 54,708,535 50,000,936

321121 Excess of revenues and receipts - Surplus 1,143,295 1,146,352 1.966.607
321121a - Budget sub-account 1.851.918
321121b - Earmarked sub-account of direct beneficiaries 145

321311
Retained excess of revenues and receipts from previous years to
the Budget sub-account

1,257,840 1,075,610

32 Financial result 2,401,135 2,221,962 2.075.811

3 Capital sources, operating results and off-balance records 472,051,626 56,930,497 52.076.747

II TOTAL EQUITY AND LIABILITIES 92,886,053 72.844.650

352 OFF-BALANCE EQUITY AND LIABILITIES 24,248,950 23,772,503 5.345.676

EQUITY AND LIABILITIES

I t e m

24

2011 2010 2009Economic
Classification

Volum
e

I
8
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8.37

: City of Belgrade Official Gazette

Economic
Classification Amount Sub-Total Amount Sub-Total Amount Sub-Total

I – Cash inflows include:
7 Current revenues 65,056,755 61,659,765 53,976,100

- Budget sub-account 62,786,286 59,676,158 52,001,310
- Sub-accounts of direct beneficiaries 2,270,469 1,983,607 1,974,790

8 Receipts fromdisposal of non-financial assets 438,699 421,532 360,943
- Budget sub-account
- Sub-accounts of direct beneficiaries 438,699 421,532 360,943

9 Receipts fromborrowings and disposal of financial
assets

14,280,909 5,830,612

- Budget sub-account 14,280,909 11,638,291 5,830,612
I - Total cash inflows(7+8+9) 79,776,363 73,719,588 60,167,205

II – Cash outflows include:
4 Current costs and expenses 46,804,250 45,989,991 40,054,743

- Budget sub-account 44,562,101 44,042,147 38,105,645
- Sub-accounts of direct beneficiaries 2,242,149 1,947,844 1,949,098

5 Outlays for non-financial assets 30,308,328 26,782,902 23,583,326
- Budget sub-account 29,841,467 26,414,418 22,866,820
- Sub-accounts of direct beneficiaries 466,861 368,484 716,506

6 Outlays for payment of principal and financial assets
acquisition

2,332,352 1,765,896 490,492

- Budget sub-account 2,332,352 1,765,896 490,492

II – Total cash outflows (4+5+6) 79,444,930 74,538,789 64,128,561

III - Cash inflows Surplusl (I-II) 331,433 -819,201 -3,961,356
- Budget sub-account 331,275 -908,012 -3,631,035
- Sub-accounts of direct beneficiaries 158 88,811 -329,871

IV - Opening cash balance 2,877,716 3,965,399 -
- Budget sub-account 1,480,901 2,650,702 -
- Sub-accounts of direct beneficiaries 1,396,815 1,314,697 -

V – Adjusted inflows for calculatedassets received 79,883,274 74,463,616 60,561,660

- Budget sub-account 77,067,810 71,738,012 58,171,337
- Sub-accounts of direct beneficiaries 2,815,464 2,725,604 2,390,323

VI – Adjusted inflows for calculatedassets paid 79,975,535 64,206,234
- Budget sub-account 77,158,115 72,907,813 61,464,906
- Sub-accounts of direct beneficiaries 2,817,420 2,643,383 2,741,328

VII CASHBALANCEAT THEEND OF THEYEAR
(IV+V-VI)

2,785,455 2,877,819 2,938,165

- Budget sub-account 1,390,596 1,480,901 2,650,702
- Sub-accounts of direct beneficiaries 1,394,859 1,396,918 287,463

2011 2010 2009
I t e m
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8.38

Unit: RSD thousand
S.I. Item 2011 2010 2009
(1) Total Revenue 78,127,092 73,282,358 63,430,866

(2) Self Generated Revenue 63,846,183 61,644,067 57,600,254

(3) Current Expenditure 44,562,101 44,042,147 38,105,645

(4) Finance Through Borrowing 14,280,909 11,638,291 5,830,612

(5) Current Surplus 18,252,505 15,669,774 13,921,357

(6) Investment 30,308,328 26,782,902 23,583,326

(7) Capital Deficits 12,055,823 421,532 360,943

(8) Loan Principal and Interest Payment
(Debt Service) 2,332,352 1,765,896 490,492

(9) Constructed Properties and Progress 210,423,762 72,999,252 57,349,156

(10) Total Liabilities 49,257,805 35,955,556 20,767,903

(11) Self Revenue Ratio (2)/(1) 82% 84% 91%

(12) Borrowing : Revenue Ratio (4)/(1) 18% 16% 9%

(13) Current Exp.: Self Gen Revenue Ratio
(3)/(2) 70% 71% 66%

(14) Borrowing : Investment Ratio (4)/(6) 47% 43% 25%

(15) Total Liability: Revenue Ratio (10)/(1) 63% 49% 33%

(16) Total Liability: Self Generated Revenue
(10)/(2) 77% 58% 36%

(17) Debt Service: Self Generated Revenue
(8)/(2) 4% 3% 1%

: City of Belgrade Official Gazette, JICA Study Team

Project Implementation Unit (PIU) 8.6
PIU PIU

3 Veliko Selo

Veliko Selo /
2 2
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PIU

(1)

NGO

EIA

JICA

(2)

(3)
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2009
Subotica

BVK

BVK
Veliko Selo Mostar

BVK 45
27

8.7

8.7

Deputy General Manager for Sewerage
System (SS)

Sector for control and
management of SS

Environment control &
protection

Sector for sewerage network Sector electro-mechanical equipment

UNIT Sewerage network
Belgrade-1

UNIT Sewerage network
Belgrade-2

UNIT Sewerage network
Belgrade-3

Unit Sewerage channel
equipment and material

Unit for sanitation of
defects and

reconstruction

Technical Department

Unit specialized vehicles

UNIT Central system
Belgrade

Unit Central System Novi
Beograd

Unit maintenance of
facilities
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8.39

PIU
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2
3

8.40

/ 100%

/ 80%

(BOD5,
COD, TSS, T-N, T-P)

/ BOD5: 90%
COD: 75%
TSS: 90%
T-N: 70%
T-P: 80%
( )

/ 90%

90%

12%
11RSD/ m3

8.41

(EU
)

ELV

25 (
350 365)

9 (
96 110)

ELV
BOD5 <25 mg/l
COD <125mg/l
TSS <35 mg/l
T-N <10 mg/l
T-P < 1.0 mg/l

500

FIRR: 2.3%
EIRR: 9.5%
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9. CDM

2008 1 17
I 3 CDM

CDM

1992 (UNFCCC)
1997 UNFCCC
2001 3 UNFCCC
2007 10
2009 9

CDM
DNA DNA 2008 11 21

05 no.: 02-2099/2008-1, 2008 6 5 DNA
2008 7 30

DNA
DNA

Ministry of Energy Development and Environmental Protection of the
Republic of Serbia URL http://www.MERZ.gov.rs/ 2012

7

DNA 9.1

9.1 DNA
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DNA Secretariat
Department for International Cooperation and Project Management, Sector of Climate Change

2012 9 4
2011 4 CDM

Wind Farm Projects
2012 10 2019 9 2013 1 2019 12

2012 1 2022
1

9.1 CDM

Project Name Date Methodology
Project Participants

(Serbia)
Project Participants

(Annex I Party)
Wind Farm Plandiste 1 2011/08 ACM0002 Wind Park Plandiste

d.o.o
Energy Changes
Projektentwicklung GmbH

Ultra Asset Management
GmbH (Liechtenstein)

Wind Farm Kosava I+II 2011/08 ACM0002 MK-Fintel Wind AD Ditto
Wind Farm Cibuk 1 2011/08 ACM0002 Vetroelektrane

Balkana d.o.o
Ditto

Reduction of Methane
Leakages in the Gas
Distribution Network
Operated by the Company
PE Srbijagas

2011/03 AM0023 JP Serbiagas Natsource Europe Limited
(UK)

ACM0002 “Consolidated baseline methodology for grid-connected electricity generation from renewable sources”
Ver.12.1.0
AM0023 “Leakage reduction from natural gas pipeline compressor or gate station” Ver.3

Veliko Selo

Pre-F/S with M/P
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9.2 Pre-F/S with M/P

80%

Pre-F/S with M/P
Pre-F/S with M/P

9.3 Pre-F/S with M/P
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(1)

20
CDM GHG

CDM CDM

CDM Large scale CDM approved methodologies
1) AM0080 “Mitigation of greenhouse gases emissions with treatment of wastewater in

aerobic wastewater treatment plants” Ver 01

2) ACM0014 “Treatment of wastewater” Ver 05.0.0

3) ACM0022 “Alternative waste treatment” Ver 01.0.0

CDM Small scale CDM approved methodologies
1) AMS I-C “Thermal energy production with or without electricity” Ver 19

2) AMS III-H “Methane recovery in wastewater treatment” Ver 16

3) AMS III-AO “Methane recovery through controlled anaerobic digestion”

CDM
CDM

(A) 1

AM0080
Mitigation of greenhouse gases emissions with treatment of wastewater in aerobic
wastewater treatment plants Version 01
2009 2
NM0250 Fés Waste Water Treatment Plant (WWTP) with sludge treatment and biogas
recovery & utilization for electricity generation at Fés city, Morocco.
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CH4

CO2

(1)
2 1

(i) (ii)

(2)

1m

1

Step1 ”Procedure for the
identification of the most plausible baseline scenario and assessment of
additionality”

30

1

Step1
”Procedure for the identification of the most plausible baseline scenario and

assessment of additionality”

(B) 2

ACM0014
Treatment of wastewater Version 05.0.0
2012 7
NM0038-rev Methane Gas Capture and Electricity Production at Chisinau Wastewater
Treatment Plant project, Moldova
NM0039 Bumibiopower Methane Extraction and Power Generation Project, Malaysia
NM0085 Vinasse Anaerobic Treatment Project, Nicaragua
NM0041-rev2 Korat Waste to Energy Project, Thailand
AM0013 Avoided methane emissions from organic waste-water treatment - Version04
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AM0022 Avoided Wastewater and On-site Energy Use Emissions in the Industrial Sector -
Version04

CH4

CO2

1

2

(a)

(b)

CDM-PDD
2

Appendix-I

1m

1
30

2
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15
15

(C) 3

ACM0022
Alternative waste treatment Version 01.0.0
2012 9
NM0090 Organic waste composting at the Matuail landfill site Dhaka, Bangladesh
NM0127 PT Navigat Organic Energy Indonesia Integrated Solid Waste Management
project in Bali, Indonesia
NM0032 Municipal solid waste treatment cum energy generation project, India
NM0178 Aerobic thermal treatment of municipal solid waste (MSW) without incineration
in Parobe – RS
NM0174-rev MSW Incineration Project in Guanzhuang, Tianjin City
AM0025 Alternative waste treatment processes
AM0039 Methane emissions reduction from organic waste water and bioorganic solid
waste using co-composting

SWDS

SWDS

SWDS

”Project and
leakage

"Project
and leakage
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emissions from
composting”

emissions
from
composting”

"Project
and leakage
emissions
from
anaerobic
digester”

/

/

SWDS

(2)

1
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*2

Pre-F/S with M/P

CO2

AM0080 ACM0014 ACM0022

SWDS
ACM0014

DNA

CDM
NAMA

CDM

2 “GOOD PRACTICES IN SLUDGE MANAGEMENT”; p13, Published by and copyright 2012;
Project on Urban Reduction of Eutrophication (PURE), c/o Union of the Baltic Cities Environment
Commission, October 2012
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BOCM; Bilateral Offset Credit
Mechanism

CDM
CDM

(3)

(A)

(B)

1)

2)
GHG GHG

3)
GHG

0

4)
GHG

0
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5)
CO2

6)
GHG

GHG

(C)

1

2

3

4



Volume I
9

9-12

5

(4) (PDD)

CDM GHG
60,000 tCO2/ CDM-PDD

PDD

PDD AMS-I.C
“Thermal energy production with or without electricity” Version 19

(1)

9.2
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9.2

1

2

Pre-F/S with M/P

/

3

4

/

5

/

9.3
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9.3

2 Pre-F/S with M/P

3

4

2 3 9.4

9.4

IRR
2

15

2

Pre-F/S with M/P

300
EUR

IRR

3 302
EUR

1.212 EUR/
0.067 EUR/kWh

IRR

Pre-F/S with M/P

(2)

3 3
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3 GHG

Baseline Emissions + Baseline Leakage > Project Emissions + Project Leakage (1)

Baseline Emissions (tCO2/yr) BEi,y = EGi,y×EFBL,i,FC = 0 (2)
Baseline Leakage (tCO2/yr) BLy = Py×EFgrid,y (3)
Project Emissions (tCO2/yr) PEi,y = EGj,y×EFBL,i,FC = 0 (4)
Project Leakage (tCO2/yr) PLy = 0 (5)

Py×EFgrid,y > 0

BEi,y =

y CO2 tCO2/yr

EGi,y = i mass or volume unit/yr

EFBL,i,FC = i tCO2/mass or volume unit

0

BLy = y tCO2/yr

Py = MWh/yr

EFgrid,y = tCO2/MWh

PEi,y = mass or volume unit/yr

EGj,y = y j mass or volume unit/yr

PLy = y tCO2/yr

9.5

9.4
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9.5

GHG

CO2
CO2

CO2

CH4 CH4

CO2 0
CO2 CO2

CH4
CH4

CO2

CO2
CO2

CO2

CH4 CH4

CO2 0
CO2 CO2

CH4
CH4

CO2

N2O
N2O

CO2

9.4

Anaerobic
Digester

Primary
Settling Tank

Reaction
Tank

Final Settling
Tank

Cogeneration
System

G

Thickener Thickener

Heat
Exchanger

Water
Heater

Exhaust Heat

Biogas

Grid

Influent Effluent

Project Boundary
Dehydrator Landfill Disposal

Primary Sludge Excess SludgeReturn Sludge

S
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Sludge Outlet
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9.6

9.6

GHG

CO2

CH4
CH4

CO2

N2O
N2O

CO2

CO2

GHG

(1)

Baseline Emissions (tCO2/yr) BEi,y = EGi,y×EFBL,i,FC = 0 (2)

BEi,y =

y CO2 tCO2/yr

EGi,y = i mass or volume unit/yr

EFBL,i,FC = i tCO2/mass or volume unit

0

GHG
0 GHG

(2)

Baseline Leakage (tCO2/yr) BLy = Py×EFgrid,y (3)

BLy = y tCO2/yr

Py = MWh/yr

EFgrid,y = tCO2/MWh

Py
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1,000 kW×4 4,000 kW

4 2,500 kW 8,040 335
10%

2,500 kW × 8,040hr × (1-0.1) = 18,090 MWh/yr

EFgrid,y 0.945 tCO2/MWh*3

17,095 ton-CO2/yr

(1)

Project Emissions (tCO2/yr) PEi,y = EGj,y×EFBL,i,FC = 0 (4)

0

(2)

Project Leakage (tCO2/yr) PLy = 0 (5)

0

(3)

GHG

= Baseline Emissions + Baseline Leakage Project Emissions + Project Leakage

GHG = 17,095 tCO2/yr

60,000 tCO2/yr CDM

3 Technical Assistance of the Revision of Project Design Documents (PDDs), Calculation of the
Carbon Emission Factor for the Serbian Power Grid; Rev.0 – JUNE 2011, Serbian Ministry of
Environment, Mining and Spatial Planning Belgrade, Serbia
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0 0
9.7 9.5

9.7

ID

1

Py MWh 1
1

100

2

2

EFgrid,y tCO2/
MWh

1
1

100

2

9.5

Anaerobic
Digester

Primary
Settling Tank

Reaction
Tank

Final Settling
Tank

Cogeneration
System G

Thickener Thickener

Heat
Exchanger

Water
Heater

Exhaust Heat

Biogas

Grid

Influent Effluent

Project Boundary
Dehydrator Landfill Disposal

Primary Sludge Excess SludgeReturn Sludge

Sl
ud

ge
In

le
t

Sludge Outlet

Bi
og

as

1: Py Net elctric power from co-generation
system in project
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GHG

Baseline Leakage (tCO2/yr) BLy = Py×EFgrid,y (3)
Project Leakage (tCO2/yr) PLy = 0 (5)

BLy = y tCO2/yr

Py = MWh/yr

EFgrid,y = tCO2/MWh

EFgrid,y CDM Ministry of Energy Development and Environmental Protection
”Calculation of the Carbon Emission Factor for the Serbian Power Grid”

9.8

9.8

ID

1

2

Belgrade Waterworks and Sewerage BVK
BVK Veliko

Selo
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GHG

GHG
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10.

2002 4 JBIC

4

(1) Law on Environmental Protection (“Official Gazette of RS” No. 66/91, 83, 92, 67/93,
48/94, 53/95, 135/04)

3

BAT Best Available Technology

(2) Law on Strategic Environmental Impact Assessment (“Official Gazette of RS” No.
135/2004)

5 2
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(3) Law on Environmental Impact Assessment (“Official Gazette of RS” No. 135/2004)

(4) Law on Integrated Environmental Pollution Prevention and Control IPPC

EC IPPC
IPPC

2

EIA

Regulations on permitted noise level in the environment (“Official Gazette of RS” No.
54/92)
Decree on establishing the List of Projects for which the Environmental Impact
Assessment is mandatory and the list of projects for which the Environmental Impact
Assessment can be requested (“Official Gazette of RS” No. 84/05)
Rulebook on the contents of requests for the necessity of impact assessment and on the
contents of requests for specification of scope and contents of the Environmental Impact
Assessment Study (“Official Gazette of RS” No. 69/05)
Rulebook on the contents of the Environmental Impact Assessment Study (“Official
Gazette of RS” No. 69/05)
Rulebook on the procedure of public inspection, presentation and public consultation
about the Environmental Impact Assessment Study (“Official Gazette of RS” No. 69/05)
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Rulebook on the work of the Technical Committee for the Environmental Impact
Assessment Study (“Official Gazette of RS” No. 69/05)

EIA 10.1

10.1 EIA

(1) SEA

SEA Law on Planning and Construction Law on Strategic Environmental Assessment
Detail regulation plan

SEA

Spatial Plan

General Urban Plan

Detail Regulation Plan
with SEA Study

Feasibility Study and
Preliminary Design

(1) SEA

(2) EIA application for
scope and content

List of conditions from
relevant institutions

Location Permit

Revision of Feasibility
Study and Preliminary
Design by Revision

Commission

Approval on Feasibility
Study and Preliminary

Design
(3) EIA

Main Design

List of conditions from
relevant institutions

Construction Permit
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(2) EIA

Regulation on determination of a list of projects for which the impact assessments is obligatory (List
I) and list of projects for which the impact assessment can be required (List II) “Official Gazette of
RS” No. 114/2008 EIA EIA

10 List I
EIA 10km EIA

7km Law on EIA

EIA
Preliminary Design

(3) EIA

EIA EIA
Revision Committee F/S

EIA

EIA EIA EIA
7 20

EIA EIA

EU JBIC
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10.1

10.1 JBIC

JBIC
With/Without

With/Without
With/Without

JBIC JICA JBIC JICA

EIA
NGO

EIA EIA
LDA

F/S EIA F/S
D/D 10.1.2

EIA
LDA TOR EIA EIA

JBIC
LDA EIA

JBIC EIA

Law on Expropriation (passed in 1995 and enacted on January 1, 1996, amended in March
2001, amended on March 19, 2009) –“Official Gazette of the Republic of Serbia No.
53/95, 23/2001 and 20/09) ”
Law on Fundamentals of Property relations (1980, applicable from 1st September 1980,
amended 1990 and 1996) –“Official Gazette of the Socialist Federal Republic of
Yugoslavia (SFRY)”, No. 6 dated February 8, 1980; No. 36 dated June 29, 1990; and –
“Official Gazette of Federal Republic of Yugoslavia (FRY)”, No. 29 dated June 26, 1996.)
Administrative Code (passed in 1996, amended June 26, 1997) –“Official Gazette of
Federal Republic of Yugoslavia" No. 33/1997 and No. 31/2001 and “Official Gazette of
the Republic of Serbia’’ No. 30/2010.
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Law on Planning and Construction (passed on May 5, 2003, enacted on May 13, 2003) –
“Official Gazette of the Republic of Serbia” No. 72/09, No. 81/09 and No. 24/11
Law of Agricultural Land (passed on July 19, 2006, enacted July 27, 2006) – “Official
Gazette of the Republic of Serbia’’, No. 62/06, No. 65/08 and No. 41/09

Law on Expropriation
passed in 1995 and enacted on January 1, 1996, amended in March 2001, amended again on

March 19, 2009 –“Official Gazette of the Republic of Serbia No. 53/95, 23/2001 and 20/09) ”

6

Tax Administration

Tax Administration

Tax Administration

Public Interest
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Building Permit
PAPs

PAP

JBIC World Bank OP
4.12 JBIC 10.2

World Bank OP 4.12
10.2
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10.2 JBIC

No. JBIC
1.

JBIC

2. 1 3 15 16

3. 15 16 51

PAP

4. 41
45 46 52

5. 16

6.

OP4.12 Annex A

29

OP4.12 Annex A

Volum
e

I
10
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No. JBIC

7. Law on Planning and Construction 41 42 43 50

PAP

PAP
PAP

JBIC

8. General Legal Procedures 16

9. 56

PAP
Law on

Planning and Construction 50 52

PAP
LARAP PAP

10. Law on General Administrative Procedures 213 238
20

29

3
PAP

3

11.

(
)

LARAP

Volum
e

I
10
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No. JBIC

(WB OP
4.12 Para.6)

50 PAP

12.

(WB OP 4.12 Para.14)

15 16
43a

53 55

Law on Social Welfare and Ensuring Social Security of
Citizens

PAP
PAP

13.

(WB OP 4.12
Para.11)

15

14. (WB
OP 4.12 Para.6)

15.

(WB OP 4.12 Para.8)

Law on Social Welfare and Ensuring Social Security of
Citizens

16
PAP

16. 200

( ) (WB OP
4.12 Para.25)

No. 6

No.6
LARAP

Volum
e

I
10
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(1) JBIC

(2) PAPs

(3)

PAP
(4) PAP
(5)

(6) The Land Acquisition and Resettlement Plan LARAP
JBIC

(7) 1
2

3 PAP
2 3

(8) (7)
2

Appendix-II Preliminary EIA LARAP

2.2.1

2.2.1

2.2.1
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Regulation on Air Monitoring Conditions and Air Quality Requirement (2010)
16

27

1 24 CO NOX Pb VOCs
SO2 10.2

1. “Mostar” Mostar No.10
2. “Cvijiceva” No.3 4 10
3. “Pancevo Bridge” No. 6

10.2

2012 10.3

10.3 2012

Pollutant (LVh=hourly limit value)
CO

LVh=10 mg/m3
NOX

LVh=150 g/m3
Pb

LVh=1 g/m3
SO2

LVh=350 g/m3

Location

Month
Cvijiceva Mostar

Pancevo
Bridge

Cvijiceva Mostar
Pancevo
Bridge

Cvijiceva Mostar
Pancevo
Bridge

Cvijiceva Mostar
Pancevo
Bridge

Jan. 6.4 3.5 3.5 96 109 116 0.4 3 1.7 68 35 30
Feb. 4.1 2.9 3.0 130 118 94 0.4 0.3 0.3 43 25 20

Cvijiceva Pancevo
Bridge

Mostar
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Pollutant (LVh=hourly limit value)
CO

LVh=10 mg/m3
NOX

LVh=150 g/m3
Pb

LVh=1 g/m3
SO2

LVh=350 g/m3

Location

Month
Cvijiceva Mostar

Pancevo
Bridge

Cvijiceva Mostar
Pancevo
Bridge

Cvijiceva Mostar
Pancevo
Bridge

Cvijiceva Mostar
Pancevo
Bridge

Mar. 9.5 5.6 5.0 124 151 140 0.8 1.4 2 145 46 45
Apr. 8.6 6.9 4.1 260 151 154 0.5 0.3 0.3 74 49 29
May 8.2 5.1 3.9 136 190 154 0.4 0.4 0.4 54 33 28
Jun. 4.2 3.6 4.2 211 164 136 0.4 0.4 0.5 56 35 39
Jul. 10.2 5.1 6.0 168 176 170 0.6 0.5 0.5 88 33 35
Aug. 4.8 5.5 7.0 169 187 169 0.3 0.3 0.3 41 35 49
Sep. 4.1 3.1 5.0 171 157 173 0.3 0.3 0.4 60 41 79
Oct. 6.37 4.7 7.94 218 211 214 0.3 0.3 0.4 46 35 69
Nov. 4.48 3.66 4.39 188 152 161 0.3 0.3 0.3 36 29 40
Dec. 4.98 4.39 3.85 127 121 145 0.4 0.4 0.3 40 33 29

Regulation on Air Monitoring Conditions and Air Quality Requirement (2010)

The Belgrade Institute of Public Health
2 24 35

10.3

Law on Protection against Noise in the Environment (2009 & 2010);
Regulation of Noise Indicators, Limits, Methods for Evaluating Noise Indicators,
Disturbances and Harmful Effects of Noise in the Environment (2010);
Rulebook on Noise Measuring Methods, the Content and Scope of the Noise Measurement
Report (2010).

The Regulation of Noise Indicators, Limits, Methods for Evaluating Noise Indicators, Disturbances
and Harmful Effects of Environmental Noise (2010) 10.4

10.4

dB (A)

10 PM – 6 AM

1 50 40

2 50 45
3 55 45
4 / 60 50
5 65 55

6

Regulation of Noise Indicators, Limits, Methods for Evaluating Noise Indicators, Disturbances and Harmful
Effects of Environmental Noise (2010)
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10.3

2010 10.5

10.5 2010
dB (A)

1. Bulevar despota Stefana 122 82 76 6. Jurija Gagarina 193 60 55
2. Blagoja Parovi a 63 66 62 9. Kraljice Natalije 62 66 64
3. Bulevar kralja Aleksandra 69 69 66 14. Bulevar vojvode Mi i a 35 75 71
4. Dalmatinska 1 65 59 15. Vojvode Stepe 310 67 65
5. Jug Bogdanova 2 72 61 16. Glavna 14, Zemun 73 68
Note: permitted level: day 65 dB (A), night 40 dB (A)

Belgrade in Figures, 2012

2.2.2

2.2.1

Map No. Name
1 Bulevar despota Stefana 122
2 Blagoja Parovi a 63
3 Bulevar kralja Aleksandra 69
4 Dalmatinska 1
5 Jug Bogdanova 2
6 Jurija Gagarina 193
9 Kraljice Natalije 62
14 Bulevar vojvode Mi i a 35
15 Vojvode Stepe 310
16 Glavna 14, Zemun
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2.3.1

10.4

10.4

No.2 Bulevar Vojvode Bojovi a
2

Belgrade
City Institute for the Protection of Cultural Monuments

No.2

U e

Revision Committee F/S
Ministry of Agriculture, Forestry and Water Management
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10.1.3 EIA F/S D/D
JBIC EIA

EIA
EIA EIA

EIA Appendix-II

WWTP
3 6

10.6
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10.6

No.
P/C O P/C O

1 A- D A- D U e
Mostar

75ha 280
251

PAP 1,250

JBIC

10.5 Appedix LARAP

LDA
PIU

2 B+ D B+ D 251 6
2.3 50%

6 3
2

- -

3 B- D B- D 10.5 Appedix
LARAP

LDA
PIU

4 D D D D
- -

5 B- D B- D LDA

Volum
e

I
10
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No.
P/C O P/C O

6 C D D D

7%
60

- -

7 D D D D
- -

8 B- D B- D No.2
Belgrade City Institute for Protection

of Cultural Monuments

Belgrade City Institute for Protection of
Cultural Monuments

LDA

9 D D D D - -

10 C- B+ D B+
- -

11 HIV/AIDS B- D B- D Law on
Occupational Health and Safety LDA

12 B- D B- D
No.2 3 4

Law on
Occupational Safety and regulation on
Occupational Safety for Construction
Works

5

LDA

Volum
e

I
10
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No.
P/C O P/C O

13 D D D D
- -

14 D D B- D WWTP
No.9

WWTP

F/S

LDA

15 C- D D D U e
RB-2 500m RB-4

750m
25m 10m

23

0.5 -
2.0m

WWTP

- -

16 C- C- D D
- -

17 D D D D

18 B- D B- D U e Revision committee F/S

Ministry of Agriculture, Forestry and
Water Management

LDA
BVK
Revision
Committee
Ministry of
Agriculture,
Forestry and
Water
Management

19 C- C- D D

Volum
e

I
10
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No.
P/C O P/C O

Marine Neogene Sandbank the Great War Island - -

20 D D D D - -

21 B- C- D D

22 B- D B- D
PIU

23 B- A+ B- A+
B-

U e
RB-2 500m RB-4

750m
25m 10m BVK

24 B- B- B- B-

Volum
e

I
10
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No.
P/C O P/C O

25 B- A- B- A- Waste Management Law Waste
Management Plan

BVK

BVK

26 B- B- B- B-

LDA
BVK

Volum
e

I
10
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No.
P/C O P/C O

27 C- D B- D 71.5 73m
1991

2002 25% 71.5m

28 D B- D B-

BVK

29 D B+ D B+
- -

30 D D D D - -
P: , C: , O:
A+/-:
B+/-: A
C+/-:
D:

Volum
e

I
10
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EIA

10.7 BVK
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10.7

/

Regulation of Noise Indicators, Limits, Methods for
Evaluating Noise Indicators, Disturbances and
Harmful Effects of Noise in the Environment (2010)

Daytime 65 dB (A)
Nighttime 55 dB (A) 1

DIN 4150-3: Effects of vibration on structures
(there is no regulation in Serbia) 10-50 Hz: 20-40 mm/s

Regulation on the Limit Values of Pollutants in
Surface Waters and Groundwater and Sediments and
the Deadlines for Compliance with the Limit Values
(2012)

pH (6.5-8.5), SS (25 mg/l),
DO (7 mg O2/l), BOD5 (4-5
mg O2/l), COD (15 mg O2/l),
TOC (5-6 mg/l), (2 mg
N/l)
(0.1-0.4 mg N/l)

U e

U e

Intereceptor
No.1

Regulation on the Limit Values of Pollutants in
Surface Waters and Groundwater and Sediments and
the Deadlines for Compliance with the Limit Values
(2012)

pH (6.5-8.5), SS (25 mg/l),
DO (7 mg O2/l), BOD5 (4-5
mg O2/l), COD (15 mg O2/l),
TOC (5-6 mg/l), (2 mg
N/l)
(0.1-0.4 mg N/l)

Dunavac

Regulation on the Limit Values of Pollutants in
Surface Waters and Groundwater and Sediments and
the Deadlines for Compliance with the Limit Values
(2012)
Regulation on Drinking Water Quality (98 & 99)

pH, SS, DO, BOD5, COD,
TOC,

U e
RB-2 RB-4 2

As set in the Decision on Technical Protection
Measures for the Belgrade Fortress (to be obtained
during Project Preliminary Design)

- No. 2
Decision

Regulation on the Limit Values of Pollutants in pH, SS, DO, BOD5, COD, U e 1 BVK

Volum
e

I
10
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/
Surface Waters and Groundwater and Sediments and
the Deadlines for Compliance with the Limit Values
(2012)
Regulation on Drinking Water Quality (98 & 99)

TOC, RB-2 RB-4 2

Regulation on the Limit Values of Pollutants in
Surface Waters and Groundwater and Sediments and
the Deadlines for Compliance with the Limit Values
(2012)

pH (6.5-8.5), SS (25 mg/l),
DO (7 mg O2/l), BOD5 (4-5
mg O2/l), COD (15 mg O2/l),
TOC (5-6 mg/l), (2 mg
N/l)
(0.1-0.4 mg N/l)

1 BVK

Regulation of Noise Indicators, Limits, Methods for
Evaluating Noise Indicators, Disturbances and
Harmful Effects of Noise in the Environment (2010)
DIN 4150-3: Effects of vibration on structures
(there is no regulation in Serbia)

Daytime 65 dB (A)
Nighttime 55 dB (A)

10-50 Hz: 20-40 mm/s

U e Mostar 1 BVK

WWTP
Operation monitoring procedures - BVK

Regulation on the Limit Values of Pollutants in
Surface Waters and Groundwater and Sediments and
the Deadlines for Compliance with the Limit Values
(2012)

BOD (25 mg/l), COD (125
mg/l), TSS (35 mg/l), T-P (1
mg/l), T-N (10 mg/l)

BVK

Regulation on the Limit Values of Pollutants in
Surface Waters and Groundwater and Sediments and
the Deadlines for Compliance with the Limit Values
(2012)

Pb (0.1 mg/l) Cd (10-100
mg/l) Ni (1-2.5 mg/l) Hg
(0.1-5 mg/l) Cu (1 mg/l)
Zn (0.08-10 mg/l)

1 BVK

Volum
e

I
10



Volume I
10

10-26

(1) 1
1 2012 10 4

32

– 2
– 4

LDA – 5
BVK – 8

( ) – 2
JICA JICA – 11

(2) 2
2 2013 3 7 F/S

EIA 50

– 2
– 7

LDA – 5
BVK – 12

( ) –10
JICA JICA – 10

LDA

10.8
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10.8

Volum
e

I
10
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Volum
e

I
10
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Volum
e

I
10
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114ha

2010 LDA
39ha

75ha
LARAP

JBIC
10.1.2 Appendix-II LARAP

2006
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2006

10.5

LDA Ministry of Finance
2010

741 137
30

167 PAP

LDA Department for Legal and Property Affairs
PAP

PAP

1
LDA

PAP 3
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(1) PAP

PAP
10.9

10.9

(ha)
*

511 75,90 1,228 1,140 280 251 1,250

*

511 1,228 1,140 Republic Geodesic Institute

280 1,140 251
29

3
10

16

1,250

(2)

- ........................................................................ 471,430 m2 (62.1 %)
- ........................................................................ 42,375 m2 (5.6 %)
- ........................................................................... 65,000 m2 (8.6 %)
- ................................................ 750 m2 (0.1 %)
- ................................................................ 59,250 m2 (7.8 %)
- .................................................................... 120,242 m2 (15.8 %)
_________________________________________________________________________

: .................................................................... 759.047 m2 (100.0 %)
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10.10

10.10

25 % 25 – 50 % 50 – 75 % 75 %
79.4% 1.4 % 0.2 % 0.3 % 18.7 %

50% 0.5% 6
2 19% 0.2%

3 1

271,430 m2 (62.1 %)

10.11

10.11

45
30

160
6,929

m2 42,375

10.12

10.12

m2 23,216.00
m2 4799.00
m2 168,704.00
m2 313,035.00
m 896.00
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264 Appendix-II LARAP
4

(1)

10.13
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10.13

CATEGORY-A:

A-1

C-2
A-2

A-3

CATEGORY-B:
CATEGORY-C:
C-1

/
C-2 Law on Expropriation

Category-D

Volum
e

I
10
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(2)

2 1
2010 8 19

2
1 2

(3)

10.5.3 251 6 50%
3 2 19%

0.2% 19%
PAP

(1)

LDA
Palilula Ministry of Finance Ministry of Construction and Urban planning Land Cadaster
Office Tax Administration Office Appendix-II LARAP6.1

(2)

JBIC LARAP
LARAP

LARAP LDA PIU Project
Implementation Unit PIU

LARAP

PIU (i) PAP (ii)
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PAP (iii) (iv)
LARAP

(i) LARAP (ii)
(iii) LARAP

PIU

(3)

Law on Expropriation PAP

Ministry of Finance PAP Ministry of Finance
30

PAP LDA
PAP LDA

PAP
Law on Expropriation

(4)

10.14

10.14

(RSD) (RSD)

m2 758,297.00 949.50 720,003,001.50
m2 23,216.00 100.00 2,321,600.00
m2 4799.00 5,000.00 23,995,000.00
m2 168,704.00 10.00 1,687,042.74
m2 313,035.00 30.00 9,399,238.18
m 896.00 3,000.00 2,688,000.00
m2 6,770 3,500.00 23,295,000.00
m2 20 20,000.00 400,000.00
- - - 783,788,882.42

(5)
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WWTP 75ha
35ha 10.15

10.15 LARAP
Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10

LARAP

L/A

2006
2010

2006 3 2010
100 PAP

JBIC

JBIC LDA
JBIC

PAP

JBIC LDA

LDA PAP
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11-1

EU
Veliko Selo

1 Mokrolung
52%

Veliko Selo

No.5 No.7
1990 No.8 No.9 1

20
1

LDA
BVK

EU

EU

sovereign
guarantee

LDA
BVK
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11-2

LDA
LDA

LDA
LDA LDA
LDA

PIU

BVK
BVK BVK

BVK

BVK

23% BVK

1
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