


Programme

muniCipalitieS Subotica

PROGRAMME 1
Kraljevo
Loznica
Pancevo

Sabac
Smederevo
Sombor

Vrsac

S. Mitrovica

PROGRAMME 2
Aleksinac
Vranje
Jagodina
Leskovac

Pirot

Trstenik

PROGRAMME 5
Kikinda

Paracin

Vrbas
Knjazevac

Sombor Kikinda

Vrbas

Sremska Mitrovica b

Pancevo

PROGRAMME 3
Krusevac Smederevo

Vranje Lesariten Pozarevac

PROGRAMME 4

Subotica Jagodina

PROGRAMME 6 Kraljevo Paracin

Pirot
Jagodina
Trstenik
Pozarevac
Smederevo
Kikinda
Vrsac

SOLID

WASTE
MANAGEMENT
PROGRAMME
Krusevac
Vranje

Vrsac

Krusevac

Trstenik Knjazevac
Aleksinac

Leskovac

Vranje

N etiEnzt WBIF
HeMadyKa .

capaawa ‘The project is funded Peny6iuka Cpbuja
EEEEEEEEEEEEEEEEEEEEEE by the European Union MHMHUCTAPCTBO FPABEBUHAPCTBA,
CAOBPARAJA 1 UIHOPACTPYKTYPE

IMPLEMENTED BY:

KFW

WATER SUPPLY,

WASTE WATER TREATMENT
AND SOLID WASTE
MANAGEMENT PROGRAMME
IN MEDIUM-GIZED
MUNICIPALITIES IN SERBIA

This brochure was produced with financial support from the Government of the Federal Republic
of Germany via KfW German Development Bank, in cooperation with the Ministry of Construction,
Transport and Infrastructure of the Republic of Serbia, with technical and institutional assistance
from international and local experts. The contents of this brochure are the sole responsibility of the
authors and cannot be taken to reflect the views of the FR Germany, the European Union, KfW nor
the Ministry of Construction, Transport and Infrastructure.



ENHANCING
SUSTAINABLE URBAN
DEVELOPMENT

Substantial contribution to
infrastructure development under
bilateral cooperation between
Germany and Serbia

Water Supply, Waste Water Collection and Treatment
and Waste Management Programme in Medium-Sized
Municipalities in Serbia

Significant technical and institutional support has been given
to the construction and modernization of water supply, waste
water, and waste management systems for medium-sized
municipalities in Serbia as part of the German-Serbian bilateral
cooperation’s support for sustainable urban development in
Serbian municipalities with an investment budget of over €370
million.
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PROGRAMME BENEFICIARIES

Municipalities with up to 200,000 inhabitants
complying with the Programme concept
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It aims to contribute to sustainable and resource-saving urban

development, securing improved quality of basic utility services,

through a pipeline of infrastructure investments that ensures
significant contributions to energy and water savings, reduction
of greenhouse gas emissions and environment protection.

The applied Programme implementation concept gives priority
to performance-based investment projects encouraging good
governance and urban sustainability driven by resource-saving
water and waste management.

Since the beginning of the Programme implementation,
technical and institutional support has been provided to
more than 30 municipalities in Serbia through a pipeline of
individual investment projects in the framework of 7 separate
sub-programmes, covering a total population of 1.6 million
inhabitants. Out of the total number of companies engaged
in project implementation, 85% are Serbian companies. The
Programme is unique in Serbia for its contribution to the
improvement of operational performance and continuous
monitoring and evaluation of financial and operational
sustainability of the participating PUCs.

The need for ongoing investments in innovative, energy-
efficient, and sustainable water and waste management
solutions is more important than ever as urban development
struggles with population increase, climate change, and energy
issues. Therefore, the aim of the German-Serbian bilateral
cooperation is to strengthen sustainable urban development
in line with the EU-standards and national water, energy and
waste management strategies.

STRATEGIC OBJECTIVE
OF THE PROGRAMME

Continuous investments into utility infrastructure contributing to
sustainable urban development and enhanced resilience to climate
changes through rational use of natural resources

PROGRAMME CONCEPT

* Efficient procurement process enabling

« Identification of investment priorities =L . .
participation of Serbian companies

* Elaboration of studies and design documents . Construction of utility infrastructure

» Identification of institutional
strengthening measures

* Achievement of performance criteria

CONTINUOUS INSTITUTIONAL AND TECHNICAL SUPPORT



Technical
support

4 Feasibility studies

¢ Design documents

4 Procurement of works and services
4 Calibrated hydraulic model

4 Construction supervision

& Water loss reduction
and energy savings

6 Improved water supply
system maintenance

Institutional
support

4 Management Information System (MIS) -
planning and monitoring tool

6 Benchmarking and exchange of experience
¢ Improvement of commercial procedure

4 Continuous monitoring of performance
compliance

4 Public relations improvement
4 Collection efficiency improvement
4 Cost coverage improvement

¢ Ensuring social affordability
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Improved Operation and
Maintenance (O&M) of water supply
and sewerage systems

Define operating Create software
: processes and tools Staff
O&M CONCEPT procedures (GIS and CMMS) training

DEVELOPMENT

¥ ¥ ¥

IMPLEMENTATION

SATISFIED CUSTOMER
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Resilient and energy-efficient
utility infrastructure

Climate-friendly, resilient and resource-saving urban development

is one of the main areas of cooperation under the framework of the
Climate Partnership agreed between Serbia and Germany. As water and
waste water management is at the center of sustainable urban planning,
a holistic approach is required to promote investments in this area with
significant potential for energy savings, reduction of greenhouse gas
emissions and environmental protection.

Together, global water use, storage and distribution - and the lack of
waste water treatment - account for 10% of global greenhouse gas
(GHG) emissions. As more than two thirds of the world's population is
projected to be living in urban areas by 2050, the need for innovative,
energy-efficient and sustainable water and waste water management
solutions is becoming more relevant than ever.

Under this long-lasting bilateral cooperation, numerous water and
waste management programs were developed and designed in a way

to respond to climate changes and enable water and energy savings in

a sustainable manner. While considerable investments in urban water
and waste water infrastructure in more than 20 Serbian municipalities
were implemented, their impact upon energy and water savings was
continuously monitored over the past 10 years of the operation. Notable
results achieved in both water and waste water sector clearly indicate
that continuous investments in utility infrastructure have a very high
energy-saving, climate mitigation and climate adaptation potentials.
Investment scope and effectiveness was measured and verified through
some of the key comparable performance indicators.
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Energy savings achieved
in water supply programmes

13

million water supply municipalities
Inhabitants programmes

Energy savings and climate-friendly impact

2,000
tons
of coal

KWh/year Carbon dioxide Coal
energy saved emission reduction savings
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Annual electricity savings
in water supply programmes

Programmel Programme2 Programme5

Continuous technical and institutional support for 18 Serbian municipalities with more than

1 million inhabitants has been provided under 3 separate investment programmes:

- Calibrated hydraulic models developed and water and energy saving investment measures
identified

- Critical infrastructure replaced and technical & commercial NRW reduction measures
implemented

- Energy-efficient potable water distribution and treatment technologies introduced

550,000 382,000 85,000

Population covered
with water supply programmes

Programmel Programme2 Programme5
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< 33

million

16,000,000 @ 15,500,000 6,900,000

water supply investments
with energy saving potential

Programmel Programme2 Programme5

Out of the total €100 million invested into the improvement of water supply systems, almost
40% of investment funds were allocated to investments contributing to electricity savings.

182

water network
replaced

Programmel Programme2 Programme 5

- Over 180 km of outdated water network replaced including pumping stations and reservoirs
- Automatized water supply operation and monitoring (SCADA systems)

- Maintenance systems improved with new machinery and leak detection equipment

- Energy-efficient water treatment plants constructed
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Savings per towns

Town of Loznica Town of KruSevac

€7 million investment resulted in 50% reduction in electricity consumption € 3.5 million, of the total C‘

required for water supply, 30 km of water network replaced and 13.5% NRW €14 million invested for .

reduction. Maintenance was also improved through installation of high construction of WWTP t— ; ’

efficiency pumps driven by frequency converters in wells and at the main KruSevac, was directed towards o

pumping station including optimized operation with remote monitoring and creating conditions for climate- million

control system (SCADA). friendly production of energy,
thus saving the energy from energy efficiency and
other sources and improving climate-friendly investments

energy efficiency. Not only
that a state-of-the-art WWTP
for 90,000 PE was built, but
the investment also included
construction of a sludge line
with a digester and CHP for
production of electrical and
thermal energy together

with solar sludge drying thus
reducing the amount of sludge

2,145 tons 20 tons

</

million produced and increasing
E fFic q calorific value of dried
nergy erficiency an sludge. This resulted in direct

climate-friendly mvestments Electricity NRW CO, emission reduction of CO, emission by Direct biogas ~ Energy saving  Reduction of
savings reduction reduced energy savings through solar CO, emission

KWh/year KWh/year sludge drying  through solar

sludge drying

decreased volume of sludge
to be transported to its final
destination.
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Town of Vranje

The replaced raw water transport pipeline enables
future installation of a water turbine with a
generator for pressure regulation to produce 550
MWh of green energy annually. Hereby, annual CO,
emission can be reduced by 350 tons.

Town of Aleksinac

In order to switch to a more climate-friendly
energy generation, coal-fired boilers at the water
treatment plant were replaced with heat pumps.
The new system uses 1 kWh of electrical energy to
produce 6.5 kWh of heat energy.

Town of Sombor

Upon rehabilitation and upgrade of the existing
water treatment plant, the average volume of

treated water delivered to consumers increased by

35%, while the overall electrical energy consumed
for water extraction and transport remained the
same.
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Town of Jagodina

After installation of high efficiency pumps with a
smart control system providing optimal process
parameters, total energy savings of 17% were
recorded. Achieved energy savings are equivalent
to a CO, emission reduction by 403 tons per year.
Reactive energy consumption reduced by 70%.

Town of Vrsac

Energy consumed for water supply from the newly
constructed water treatment plant, producing

high quality potable water in accordance with the
national regulations, is by 9% lower than the energy
consumed in the past for water supply from the well
field only (without the WTP in operation). Throttled
well pumps were replaced by new high-efficiency
pumps driven by frequency converters integrated
into an advanced remote monitoring and control
system.
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PROGRAMMES

1,2 AND 5
INVESTMENTS AND
IMPLEMENTATION

Investment budget: € 95 million
Areas of improvement: water supply

Programme municipalities:

Kraljevo, Loznica, Pan&evo, Sabac, Smederevo,
Sombor, Vrsac, S. Mitrovica, Aleksinac, Jagodina,
Leskovac, Pirot, Trstenik, Vranje, Kikinda,
Knjazevac, Paracin, Vrbas

Financing sources:

- grant from FR Germany

- grant from the European Union

- loan from KfW German Development Bank
- grant from Republic of Serbia

- local contribution / municipal budget



PROGRAMMES 1, 2 AND 5

RESULTS ACHIEVED

vt

Increased potable water production and
treatment capacities

6 8 water treatment plants, total capacity: 2,320 /s
4 2 chlorination stations

4 15,970 m* increased reservoir capacity

6 19 new wells, 615 U/s

6 200 /s water intake after complete rehabilitation

Flood protection for
water supply infrastructure

4 Flood embankment for flood protection of Loznica well field
4 109 m long pedestrian bridge in Trstenik across the Zapadna Morava
River with trunk main for water supply to the city

Improved municipal wastewater collection
and disposal

4 19 km of sewerage network in Loznica, Pan€evo, and Smederevo
é Sewerage pumping station in Pirot, capacity: 2 * 250 U/s

Extended potable water transport and
distribution capacities

& 440 km of trunk and distribution mains
4 23 pumping stations

& 30,968 domestic water meters

4 10,700 house connections

Rational use
of water resources ensured

& Leak detection equipment procured for 16 municipalities

4 Digitized monitoring and control of water supply systems (SCADA
systems) in 11 Programme municipalities

4 Water savings improved

6 Water losses reduced

New machinery procured

4 9 sewerage canal jet trucks
é 17 excavators

é 15 trucks

& 4 water-tank trucks
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Leie er o el e R PROGRAMME 1
IMPLEMENTATION

Investment budget: € 48 million
Total number of contracts executed: 122

Total number of companies engaged:
54, out of which 48 were Serbian companies

Area of improvement: water supply

Programme municipalities: _
Kraljevo, Loznica, Pan€evo, Sabac, Smederevo,
Sombor, Vrsac, S. Mitrovica

Financing sources:

- 41% grant from FR Germany

- 6% grant from the EU

- 3% local contribution of Programme municipalities
- 50% loan from KfW German Development Bank




KRALJEVO

4 Investment budget: € 6,299,991
4 Area of improvement: water supply
4 Financing:
- 48% grant from FR Germany and Republic of Serbia
- 2% grant from the EU
- 3% local contribution
- 47% loan from KfW

Results Achieved

Reliable water supply and sufficient water quantities provided by
construction/rehabilitation/supply of:
4 34 km of water network:
4 459 house connections
4 136 hydrants
4 2 pumping stations, capacities: 2 x 120 /s and 2 x 60 /s
& Reservoir capacity increased by 700 m?
8 Water intake, capacity: 200 /s
4 Digitized monitoring and control of the water supply system (SCADA)
4 11 metering-regulation zones established for efficient network
management
é Leak detection equipment procured
& Water savings improved by 7%
& Water losses reduced by 8%
4 New machinery procured:
- 1 excavator
- 1 mini-excavator
- 1l vacuum-cistern
- 2vans
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LOZNICA

4 Investment budget: € 9,022,803
4 Area of improvement: water supply and sewerage
4 Financing:
- 43% grant from FR Germany and Republic of Serbia
- 9% grant from the EU
- 1% local contribution
- 47% loan from KfW

Results Achieved

Reliable water supply and sufficient water quantities provided
by construction/rehabilitation/supply of:
4 30 km of water network incl. 148 hydrants
4 907 house connections
4 6,417 domestic water meters
4 13 km of sewerage network
6 Pumping aggregates, capacities: 4 x 170 /s and 2 x 50 U/s
6 2 pumping stations, capacities: 3 x 25 /s and 3 x 11 U/s
6 Embankment for wellfield flood protection
¢ Digitized monitoring and control of the water supply system
(SCADA)
6 Leak detection equipment procured
6 Water savings improved by 15%
6 Water losses reduced by 12%
4 New machinery procured:
- 2 excavators
- 3 mini-excavators
- 1 sewerage canal jet truck
- 2 water tank-trucks
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A4
4 Investment budget: € 5,729,641
4 Area of improvement: water supply and sewerage
4 Financing:
- 46% grant from FR Germany
- 1% grant from the EU

- 3% local contribution
- 50% loan from KfW

Results Achieved

Reliable water supply and sufficient water quantities provided by
construction/rehabilitation/supply of:

4 38 km of water network incl. 34 hydrants

4 276 house connections

4 7145 domestic water meters

4 5 km of sewerage lines

4 3 pumping stations with 127 /s

4 Reservoir capacity increased by 1,870 m?

4 Chlorination unit at the water treatment plant
é Leak detection equipment procured

4 Water savings improved by 12%

& Water losses reduced by 12%
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4 Investment budget: € 7,541,650

4 Area of improvement: water supply and sewerage

4 Financing:
- 46% grant from FR Germany and Republic of Serbia
- 3% grant from the EU

- 2% local contribution
- 49% loan from KfW

Results Achieved

Reliable water supply and sufficient water quantities provided by

construction/rehabilitation/supply of:

& Water treatment plant, capacity: 200 Us

4 2.3 km of trunk main

4 8 wells, capacity: 50 /s each

4 1,520 domestic water meters

4 5 chlorination stations for 5 villages of Smederevo Municipality

412 km of sewerage network

4 11.2 km of water network in villages

4 Reservoir capacities increased by 1,300 m?

4 New machinery procured:
- L tipping truck

L eak detection equipment procured, incl. supply of portable flow
meters

6 Water savings improved by 8%
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SOMBOR

4 Investment budget: € 5,157,578
4 Area of improvement: water supply
4 Financing:
- 28% grant from FR Germany
-19% grant from the EU
- 3% local contribution
- 50% loan from KfW

Results Achieved

Reliable water supply and sufficient water quantities provided by
construction/rehabilitation/supply of:
4 400 Us final water treatment plant capacity upon completion of the
overall rehabilitation
4 30 km of water network towards villages
4 2,610 domestic water meters
4 5 pump aggregates with overall capacity 2 x 111 /s and 3 x 47 U/s
4 10 km water network
4 Sewerage inspection camera procured
4 Reservoir capacities increased by 3,000 m?
4 New machinery procured:
- 1 mini-excavator
- 2 tipping trucks

4 Leak detection equipment procured, incl. supply of portable flow meters

4 Water savings improved by 10%
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SREMSKA
MITROVICA

4 Investment budget: € 1,156,750
4 Area of improvement: water supply
4 Financing:

- 80% grant from FR Germany

- 20% local contribution

PROGRAMME [E

Results Achieved

Reliable water supply and sufficient water quantities provided by
construction/rehabilitation/supply of:
4 Aeration plant
4 9 pumping aggregates, capacity: 520 /s
4 2.5 km of water network
4 1,845 domestic water meters
4 Leak detection equipment procured
& New machinery procured:
- 1 off-road vehicle




VRSAC

4 Investment budget: € 6,749,300
4 Area of improvement: water supply

SABAC

4 Investment budget: € 6,519,800
4 Area of improvement: water supply and sewerage

PROGRAMME [H

4 Financing:

- 45% grant from FR Germany and Republic of Serbia

- 7% grant from the EU
- 2% local contribution
- 46% loan from KfW

Results Achieved

Reliable water supply and

sufficient water quantities provided

by construction/rehabilitation/
supply of:

4 100 km of water network incl. 839

hydrants
4 907 house connections
4 6,020 domestic water meters

4 Storm water pumping station,

capacity: 480 Us
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4 Leak detection equipment
procured
& Water savings improved by 21%
& Water losses reduced by 11%
4 New machinery procured:
- 1 excavator
- 1 mini-excavator
- 1 sewerage canal jet truck
- 2 water tank-trucks
- 2 delivery vehicles

4 Financing:

- 45% grant from FR Germany

- 2% local contribution
- 53% loan from KfW

Results Achieved

Reliable water supply and

sufficient water quantities

provided by construction/

rehabilitation/supply of:

& New water treatment plant,
capacity: 300 Us

4 3 km of water network

4 1,455 domestic water meters

4 425 house connections

4 22 hydrants

4 Leak detection equipment
procured
& Water savings improved by 10%
& Water losses reduced by 9%
4 Reservoir capacities increased
by 3,000 m*
& New machinery procured:
- 1 excavator
- 2vans
- Ltipping truck




- PROGRAMME 2
IMPLEMENTATION

Investment budget: € 27 million

Total number of contracts executed: 108

Total number of companies engaged:
47, out of which 43 were Serbian companies

Area of improvement: water supply

Programme municipalities:
Aleksinac, Jagodina, Leskovac, Pirot,
Trstenik, Vranje

Financing sources:

- 29% grant from FR Germany

- 65% loan from KfW German Development
Bank

- 2% grant from Republic of Serbia / on-lent
loan from KfW

- 4% local contribution / municipal budget
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ALEKSINAC JAGODINA
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4 Investment budget: € 4,630,000 4 Investment budget: € 4,670,000
4 Area of improvement: water supply 4 Area of improvement: water supply
4 Financing: 4 Financing:
- 28% grant from FR Germany - 30% grant from FR Germany
- 60% loan from KfW German Development Bank - 68% loan from KfW German Development Bank
- 3% grant from Republic of Serbia /on-lent loan from KfW - 2% grant from Republic of Serbia /on-lent loan from KfW

- 9% local contribution/municipal budget

Results achieved

Reliable water supply and sufficient water quantities provided by

construction/rehabilitation/supply of:

4 5.72 km of trunk mains

4 12.87 km water network incl. house connections and hydrants

6 4 wells 4x35 U/s with state-of-the-art equipment at Ribare water
intake

4 300 /s pumping station Ribare incl. chlorination station

14 existing wells equipped with new hydro-mechanical and electronic

Results achieved equipment
¢ Digitized monitoring and control of water supply system (SCADA)

Reliable water supply and sufficient 4 700 domestic water meters 4 5 metering-regulation zones established for efficient network
water quantities provided by 4 1 mobile chlorination unit management
construction/rehabilitation/supply 4 Leak detection equipment 6 Leak detection equipment procured
of: procured 6 Water savings improved by 30%
4 330 /s water treatment capacity 4 Maintenance vehicle provided & New machinery procured:

after complete rehabilitation of 4 Water savings improved by 6% - 1 sewerage canal jet truck

the existing WTP 4 Water losses reduced by 18% - 2 excavators
4 10.65 km water network incl. 4 New machinery procured: - 4 trucks

house connections and hydrants - 1 sewerage canal jet truck - maintenance construction machinery
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4 Investment budget: € 5,500,000

4 Area of improvement: water supply

4 Financing:
- 30% grant from FR Germany

LESKOVAC

- 70% loan from KfW German Development Bank

Results achieved

Reliable water supply and sufficient

water quantities provided by

construction/rehabilitation/supply

of:

4 3417 km water network incl. house
connections and hydrants

4 16.7 km of trunk mains towards
villages

4 463 domestic water meters

4 2x14 /s Vinarce pumping station

4115 m3/h Vinarce booster station

6 9 metering-regulation zones
established for efficient network
management

4 Leak detection equipment
procured

& Water savings improved by 18%

& Water losses reduced by 3%

4 New machinery procured:

- 1 maintenance vehicle
- 2 trucks
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PIROT

4 Investment budget: € 3,310,000
4 Area of improvement: water supply
4 Financing:

- 27% grant from FR Germany

- 63% loan from KfW German Development Bank
- 10% local contribution / municipal budget

Results achieved

Reliable water supply and sufficient

water quantities provided by

construction/rehabilitation/supply of:

4270 /s water treatment plant incl.
4x30 U/s pumping station and 700 m?
reservoir

4 59 km water network incl. house
connections and hydrants

4 0.2 km pipeline below the river, with 4
inspection manholes

4 2x250 l/s sewerage pumping station

4 Digitized monitoring and control of
water supply system (SCADA) for the
town area and 8 villages

8 Water losses reduced by 7%

& New machinery procured:

- 2 sewerage canal jet trucks
- 1 cistern truck

- 1 combined excavator

- 2 trucks

- 3 maintenance vehicles

PROGRAMME M



TRSTENIK

4 Investment budget: € 3,670,000
4 Area of improvement: water supply
4 Financing:
- 30% grant from FR Germany
- 57% loan from KfW German Development Bank
- 7% grant from Republic of Serbia /on-lent loan from KfW
- 6% local contribution / municipal budget

Results achieved

Reliable water supply and sufficient 4 109 m long pedestrian bridge in
water quantities provided by Trstenik across the Zapadna Morava
construction/rehabilitation/supply of: River with trunk main for water supply
4 3.4 km trunk mains from Prnjavor well to the city
field to Grabovac 4 Leak detection equipment procured
4 152 km water network incl. house 6 Water savings improved by 15%
connections and hydrants & Water losses reduced by 10%
4 3x55 /s Zvezdan pumping station 4 New machinery procured:

- 1 sewerage canal jet truck
- 1 combined excavator
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VRANJE

4 Investment budget: € 5,170,000
4 Area of improvement: water supply
4 Financing:
- 30% grant from FR Germany
- 68% loan from KfW German Development Bank
- 2% grant from Republic of Serbia / on-lent loan from KfW

Results achieved

Reliable water supply and sufficient water quantities provided by
construction/rehabilitation/supply of:
4 4.03 km of raw water pipelines from Prvonek lake to the town area
4 14.54 km water network incl. house connections and hydrants
4 Pumping station Saraina, 3x35 /s
4 Leak detection equipment procured
& Water losses reduced by 7%
& New machinery procured:
- 1 combined excavator
- 2 trucks
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. PROGRAMME 5
e INVESTMENTS AND
A - IMPLEMENTATION

Investment budget: € 20 million
Total number of contracts: 30

Total number of companies engaged:
28, out of which 25 are Serbian companies

Area of improvement: water supply

Programme municipalities:
Kikinda, KnjaZevac, Paracin, Vrbas

Financing sources:

- 84% loan from KfW German Development Bank

- 15% from the Republic of Serbia budget

- 1% local contribution of Programme
municipalities
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KIKIN

DA

4 Investment budget*: € 8,998,500
4 Area of improvement: water supply

4 Financing:

- 53% grant from the Republic of Serbia

- 47% loan from KfW German Development Bank

Results achieved

Reliable water supply and sufficient water quantities provided by

construction/rehabilitation/supply of:
4150 /s new water treatment plant

4 3,500 m® reservoir capacity

4 Main pumping station for water supply towards the town

8 Water losses reduced by 8%

*excluding price adjustments

KNJAZEVAC

4 Investment budget: € 3,450,000
4 Area of improvement: water supply
4 Financing:
- 30% grant from the Republic of Serbia
- 70% loan from KfW German Development Bank

Results achieved

Reliable water supply and sufficient water quantities provided by construction/

rehabilitation/supply of:

& 4.2 km of trunk main from Sinji Vir water source to Rgoste

4 9.6 km of water network in the town, incl. 445 house connections and primary
pipeline replacement

4 Digitized monitoring and control of the water supply system (SCADA)

& Replacement of existing pumps, installation of frequency regulators and
other equipment for energy savings

é Leak detection equipment procured

4 500 domestic water meters procured

& Water losses reduced by 17%

& New machinery procured:
- 1 sewerage canal jet truck

PROGRAMME [l



ODARACIN

4 Investment budget: € 3,600,000

4 Area of improvement: water supply

4 Financing:
- 29% grant from the Republic of Serbia
- 67% loan from KfW German Development Bank
- 4% local contribution / municipal budget

Results achieved

Reliable water supply and sufficient water quantities provided by

construction/rehabilitation/supply of:

4 12 km of main pipeline from the exit of Izvor village to the exit of
Davidovac village, towards Karadjordjevo Brdo reservoir

4 6.8 km of water network with 600 house connections (incl. booster
station rehabilitation)

4 Digitized monitoring and control of the water supply system (SCADA)

& Replacement of existing pumps, installation of frequency regulators and
other equipment for energy savings

4 2 wells (Dankovo and Gorunje) of 15 U/s capacity with 3.4 km of
connection pipelines

é Leak detection equipment procured

4 505 domestic water meters procured

4 Bulk flow meters installed to measure water production

& New machinery procured:
- 1 sewerage canal jet truck
— 1 tipping truck
— 1 combined excavator
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VRBAS

4 Investment budget: € 4,100,000
4 Area of improvement: water supply
4 Financing:

- 30% grant from the Republic of Serbia

-70% loan from KfW German Development Bank

Results achieved

Reliable water supply and sufficient water
quantities provided by construction/
rehabilitation/supply of:

4 14 km of main transport pipeline from
Vrbas to Kucura and from Kucura to
Savino Selo

6 Extension of the existing water treatment
plant (by 2x50 U/s)

4 1,900 m® increased reservoir capacity
(1,000 m?* in Vrbas, 600 m?® in Kucura and
300 m?® in Savino Selo)

4 3 pumping stations (new PS in Kucura
and rehabilitated PSs in Savino Selo and
Vrbas)

4 5 new wells, capacity: 60 /s

4 Digitized monitoring and control of the
water supply system (SCADA)

4 Leak detection equipment procured

4 1,800 domestic water meters procured

PROGRAMME [




_ WASTE WATER
TREATMENT AND
BIODIVERSITY
PROTECTION
PROGRAM MES

PROGRAMME

3, 4 AND 6*
INVESTMENTS AND
IMPLEMENTATION

= Investment budget for Programe 3 and 4:

€ 46.4 million

= Total number of contracts: 26
= Total number of companies engaged:

23, out of which 16 are Serbian companies

= Area of improvement:

waste water treatment and
biodiversity protection

= Programme municipalities:

Subotica, Krusevac, Vranje

= Financing:

- Loan from KfW German Development Bank

* Programme 6 - under preparation
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. INVESTMENTS AND
' : IMPLEMENTATION

= Investment budget: € 40 million
= Total number of contracts: 9

= Total number of companies engaged:
11, out of which 7 were Serbian companies

g,

Area of improvement:
waste water collection, disposal and treatment

2

Programme municipalities:
KruSevac, Vranje

2

Financing:
- Loan from KfW German Development Bank
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= Investment budget: € 23,850,000
= Area of improvement: waste water collection, disposal and treatment
= Financing:

- 95% grant from the Republic of Serbia

- 5% loan from KfW German Development Bank

PROGRAMME @M

Results Achieved

= Flood protection for infrastructure = Municipal waste water treatment
- 1.5 km of the Garski potok (creek) in improvement
Krusevac regulated - 90,000 PE waste water treatment
plant with solar sludge drying in
2 Improved municipal waste water Krusevac, 526 /s
collection and disposal : -
- 11 new sewerage pumping stations = New machinery procured: pe 23 f : :
- 1 sewerage pumping station - 1 sewerage canal jet truck o ”"H-.j
rehabilitated - 1 combined working machine i 2
- 1.5 km of the existing sewerage - 1tractor — 0 s e
network rehabilitated - 1 van for staff transport
- 17.8 km of new collectors - 2 trailers for operation and
- 38.4 km of new sewerage network transport
- 2.6 km of new storm water collectors - 1 mini-dredger

52 53



VRANJE

= Investment budget: € 16.100.000
= Area of improvement: municipal waste water collection, disposal and treatment
= Financing:

- 95% grant from the Republic of Serbia

- 5% loan from KfW German Development Bank

PROGRAMME @

b 4
]

Results Achieved

= Municipal waste water treatment improvement
- 70,000 PE waste water treatment plant in Vranje, 431 /s

= Improved municipal waste water collection and disposal
- 7 new sewerage pumping stations
- 4.0 km of the existing aged sewerage network rehabilitated
- 16.5 km of new collectors
- 1.5 km of new storm water collectors

= New machinery procured:
- 1 sewerage canal jet truck
- 1 telehandler
- 2 trailers for operation and transport
- 1 off-road vehicle
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. PROGRAMME 4
pROGRAwEL_,_.—_, . | INVE STM ENTS AND
R o IMPLEMENTATION

g,

Investment budget: € 6.4 million

2

Total number of contracts: 17

g,

Total number of companies engaged:
12, out of which @ are Serbian companies

2

Area of improvement:
water and biodiversity protection
in Lake Pali¢ and Lake Ludas

2

Programme municipalities:
Subotica

g,

Financing sources:
- 80% grant from FR Germany
- 20% loan from KfW German Development Bank




UBOTICA

= Investment budget: € 6,700,000
2 Area of improvement: water and biodiversity protection in Lake Pali¢ and Lake Luda3
= Financing:
- 99% grant from FR Germany
- 1% loan from KfW German Development Bank

= Improved municipal waste water

collection and disposal

- 17 km of new sewerage network in
Pali¢ settlement

- 1 new sewerage pumping station
in Palic settlement, with maximum
capacity 120 /s

- 49 km new pressure main to
transport waste water from Pali¢
settlement to the WWTP

= Improved municipal waste water
treatment
- Additional phosphorus removal
from waste water at WWTP

58

Subotica, achieved through
construction of additional
structures: a pumping station, a
static mixer, a flocculation unit
and rotational disk filters

&' Creation of buffer zones at lakes

Pali¢ and Ludas

- Establishment of a green belt
buffer zone around Lake Pali¢ and
Lake Ludas for a total area of 32
ha

- Establishment of a service road
around the lakes, for machinery
access

- Construction of a bicycle-
walking lane around Lake Palic

- Installation of bird watching
towers and platforms, and
pavilions around the lakes

= Balancing fish population in Lake

Pali¢

- Supply of motorboat and
fishing equipment

- Mass fishing campaign of
invasive species (more than
50 tons), and stocking up of
indigenous species

2 Procurement of new machinery

- Truck for sludge transport from
the WWTP

- Maintenance machinery for
buffer zones around lakes Pali¢
and Ludas: tractors, loading
machines, two-wheel tractors,
lawn mowers, etc.

= Procurement of laboratory

equipment for Lake Pali¢ and
Lake Luda$ monitoring
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PROGRAMME

Under preparation

= Area of improvement: waste water collection, disposal and treatment
= Programme municipalities:

Jagodina, Pozarevac, Pirot, Trstenik, Kikinda, Smederevo and Vrsac
= Financing sources:

- Grant from FR Germany

- Loan from KfW German Development Bank

Following the notable results reflected in the investment portfolio of €140

million for enhancement of urban water supply and waste water management,

it has been agreed to provide further support in this area in order to respond
to the growing investment demand for sustainable urban development. An
nvestment portfolio estimated to over €120 million is under preparation
within the framework of Progamme 6, giving priority to those investments
contributing to efficient water and waste water management for green and
resilient municipalities in Serbia. Alongside the enhanced quality of utility
services for more than 400,000 people, due consideration is given to the
energy-efficient and innovative technological solutions that will contribute to
energy savings and use of renewable energy resources.

The following priority investment measures shall be considered under the
Programme 6:

- Central waste water treatment plants

- Sludge solar drying units

- Rehabilitation/extension of sewerage networks

- Rehabilitation/extension of storm water networks

60

3D models of the foreseen waste water treatment plants
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‘ INTEGRATEI SCI"_ID WASTE INTEGRATED

MANAGEMENT (SWM) SOLID WASTE
PROGRAMME - MANAGEMENT
PROGRAMME*
FRAMEWORK AND
INVESTMENTS

©s Investment budget*: € 90 million

&3 Area of improvement:
solid waste management
&2 Project area:
Up to 3 solid waste management regions
& Financing sources:
- Grant funds from FR Germany
- Loan funds from KfW German Development Bank

*Programme under preparation; indicative investment budget




INTEGRATED SOLID WASTE
MANAGEMENT PROGRAMME

n
-

Along with water and sanitation, efficient
urban waste management represents one of
the core pillars of sustainable development
of Serbian municipalities. Considering the
urgent need for green and climate-friendly
urban transition, it has been agreed to
provide further investment and institutional
support under the framework of a separate
programme for integrated solid waste
management.

In parallel to the enhancement of municipal
solid waste management and environment
protection, the Programme concept
foresees fostering of circular economy
contributing to sustainable economy growth
and new employment. An investment
portfolio of over €90 million affecting more

64

than 400,000 people is foreseen, giving

priority to investments contributing to
efficient municipal solid waste management.

The following priority investment measures

shall be considered under the Integrated

Solid Waste Management Programme:

- Sanitary landfills in line with EU standards

- Waste separation in material recovery
facility (MRF)

- Bio-waste treatment and stabilization of
residual waste

- Composting of green & garden waste and
bio-degradable waste

- Collection and transport of recyclable and
residual waste

- Closure of non-sanitary landfills

Vranje

Future Regional SWM Centers

Krusevac
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