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Executive Summary

Environmental Impact Study for Domovinski Bridge

Project Description

Domovinski Bridge is a section of the extended Radnicka Road, that connects the eastern part of the
City with the Zagreb beltway.

The total length of the bridge is to be 878,90 m. A single 120 m long bridge span is planned across the
main Sava River bed, and bridge spans of 48, 60 and 72 m are planned over the flood plains.

A double-track tramway line, separate two-lane carriageways for each direction, as well as cycling
lanes and pedestrian walkways on both sides have been planned.

Wastewater and drinking water pipelines shall be laid in the box structure of the bridge beneath the
carriageway decks, with the possibility of laying the power and communication installations as well.

Regarding the construction of the Domovinski Bridge, an environmental impact study has been pre-
pared by the Faculty of Civil Engineering, University of Zagreb (October 2000). The study was based
on the Main Design of Domovinski Bridge in Zagreb, prepared by the Croatian Institute for Bridges and
Structures in Zagreb.

Purpose of the Project

The city of Zagreb extends on both sides of the Sava River. The wastewater treatment plant is located
in the area of Žitnjak-East, on the left bank of the Sava. It is therefore necessary that the wastewaters
be transported from the right to the left bank.

Water pumping sites of  Kosnica and Crnkovec are located on the right bank of the Sava River. To
supply the water to the City that extends on the left bank of the river, it is necessary to lay a drinking
water pipeline from the left to the right bank of the river.

According to the Regional Plan of the City of Zagreb, it is planned to extend the Radnicka Road over
the Sava River, and along the Omladinsko Community, over the beltway motorway to the new
passenger terminal of the Zagreb Airport.

According to the Zagreb Master Plan, a connection is planned between the two banks of Sava for
pedestrian, bicycle and vehicular traffic.

Finally, the above mentioned Zagreb Master Plan also calls for an extension of the tramway line from
Kvaternikov Square to the west bypass railway line (Žitnjacka Road), with the possibility of further
extension.

Sponsors

The Expert Commission has evaluated the proposal of the ZOV Consortium as the most favourable.
The ZOV d.o.o. Consortium (ZOV Ltd) was registered in Zagreb in August of 1998. The registration
has been confirmed by the Chamber of Economy on 18 September, 1998.

The Consortium consists of the following German and Croatian companies:

• SHW Hölter Wassertechnik GmbH,
• RWE AQUA GmbH,
• Vodoprivreda Zagreb d.o.o.
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The owner of the Domovinski Bridge is the City of Zagreb. According to the concession contract, the
concessioner will deliver the Domovinski Bridge to the City of Zagreb for maintenance. The city has a
department charged with maintaining the city roadways and bridges, called Zagrebacke ceste.

Environmental protection regulations relevant for this project

The study has been conducted in accordance with the Regulations on Environmental Impact
Assessment (NG 59/2000). The following laws and regulations have also been used in the bridge
design project:

• Law on Environmental Protection, NG 82/94, 128/99.
• Law on Public Roads, NG 100/96, 76/98.
• Law on Air Protection, NG 48/95.
• Regulations on Environmental Impact Assessment, NG 59/2000
• Regulations on Maximum Noise Levels in Areas where Humans Work and Live, NG37/90.

Description of the Surrounding Environment

Landscape
The landscape of the wider area around Domovinski Bridge is typical for the plain regions of Northern
Croatia. The landscape of the left bank is predominantly suburban industrial, and on the right bank it is
suburban mixed with agricultural zones.

Geological Conditions
The planned location of Domovinski Bridge is on Quaternary alluvial sediments. The total thickness of
Quaternary deposits in the wider area ranges from 80 to 90 m. Tectonic processes in the Quaternary
part are not observed, which does not mean that these are non-existent.

Climate
According to the applied analysis of the meteorological factors, this area, according to the Köppen
classification, has mild rainy climate that characterises moderate latitudes.

Median yearly temperature of this area ranges between 9,8 to 10,8 °C. The lowest temperatures occur
in January and they often reach -25°C in plains outside the urban areas. The highest temperatures
occur in July and surpass 37 °C.

Hydrological Data
The Sava River bed has been regulated and a 99,9% safety degree against flooding has been
achieved, i.e. the City of Zagreb is safe against the 1000-year high water. The Odra relief channel has
been constructed to protect the City of Zagreb.

Environmental and Biological Conditions
The route to the bridge on the land passes through devastated areas of the ecosystem.
Autochthonous vegetation has developed, mostly white poplars, willows and others. Grass fields have
developed in certain parts of the flood plain. In the main Sava River bed, biological communities have
degraded due to water contamination and changed living conditions.

Data on Socio-economic and Cultural Conditions
There are no cultural heritage findings nor protected natural zones along the Domovinski Bridge route
and in its vicinity.

Population and road connectivity
In Regional Plans of the City of Zagreb, and the Žitnjak area has been planned as a large industrial
zone. There are several important infrastructure structures, such as the railway and Radnicka Road.
At the same time, there are also residential neighbourhoods, mostly built illegally, but legalised further
on. On the right bank of Sava the most significant structure is Zagreb Bypass.
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Environmental Impact of the Project

The impact of the project on the environment is felt during the construction phase as well as during it’s
usage later on.

• Road traffic on Domovinski Bridge and the access roads shall increase air pollution with exhaust
gases due to the use of fossil fuels.

• The traffic of road and rail vehicles (tramways) on Domovinski Bridge shall increase the noise level
at the border with neighbouring communities.

• Changed conditions in the habitat and increased air, soil and water contamination shall adversely
affect the vegetation and animal life along the new traffic route

• During bridge usage, certain quantities of waste substances may be expected on bridge deck, due
to spillage of oil or lubricants, tyre and break wear, and spills from vehicles, which might cause
surface and ground water contamination.

Environmental Protection Measures

The environmental protection measures are in place during the construction of the bridge, as well as
during it’s usage later on.

• The City’s general environmental protection policy aims to reduce the usage of vehicles using fossil
fuels in urban and suburban transport. Regular control of vehicles should remove from traffic all
vehicles whose emission of hazardous gases is above the allowed limit.

• According to the City’s general environmental protection policy, all vehicles generating excess
noise and vibrations shall be excluded from the traffic. Should the noise level measured near the
existing communities exceed the allowed values according to the Regulations on Maximum
Allowed Noise Levels in Areas Where Humans Work and Live (NG 37/90), noise protection walls
shall be erected.

• The implementation of the above protection measures shall adequately protect the vegetation and
animals in the vicinity of the bridge.

• The top pavement course of the bridge shall be waterproof and all runoff shall be collected and
discharged into the public sewerage on the left or right bank of the Sava.

Environmental Monitoring Programme

Environmental monitoring is required during construction and later operation in order to establish
possible adverse effects. The Implementation Monitoring Programme shall establish all monitoring
parameters, as well as the monitoring period, in accordance with the laws and good practice in the
Republic of Croatia and Europe.

• Monitoring of the air quality on the bridge
• Monitoring of the noise level
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Environmental Impact Study for
The Central Wastewater Treatment Plant of Zagreb

Project Description

Wastewaters from households, catering facilities, health institutions, education facilities, services and
other non-production activities, as well as technological wastewaters from production plants, including
a part of runoff waters shall be treated at the plant.

The sewerage system of the City of Zagreb collects wastewaters and runoff waters in a common
canal, i.e. applying a mixed system. On the left Sava River bank, waters from streams flowing down
the Zagrebacka Mountain slopes also flow into the sewerage system.

In order to provide for undisturbed operation of the plant and the required treatment capacity even in
the rainy season, the inflow is planned to be relieved at runoff spillway prior to entering the plant.

It is proposed to implement the wastewater treatment process applying active sludge and sludge
stabilisation with anaerobic decomposition.

The capacity of the plant for the period until 2015 has been defined to be 1 500 000 EP.

Regarding the construction of the Central Wastewater Treatment Plant of the City of Zagreb, three
environmental impact studies had been prepared by the Faculty of Civil Engineering, University of
Zagreb:

• The Preliminary Environmental Impact Study for the Wastewater Treatment Plant of the City of
Zagreb, 1988.

• The Environmental Impact Study for the Wastewater Treatment Plant of the City of Zagreb, 1994.
• The Environmental Impact Study for the Central Wastewater Treatment Plant of the City of Zagreb,

2000.

In addition to the above environmental impact studies, the following design documents have been
completed for the plant:

• Conceptual Design (IPZ,1980).
• Updated Conceptual Design (IPZ, 1992).
• Preliminary Design (ZOV, 1998).

Purpose of the Project

Due to the discharge of untreated Zagreb wastewaters, the Sava River water downstream from the
mouth of the Main Drainage Canal (MDC) of Zagreb is considerably contaminated, and at times so
contaminated that it does not contain even the minimum quantities of dissolved oxygen needed for the
survival of fish. Water of such low quality is useless for almost any purpose except navigation.

The treatment of Zagreb wastewaters prior to discharge into the Sava shall upgrade the Sava River
water quality.

In accord with the principles of “sustainable development”, waters are to be protected against
contamination so as to preserve waters of certain quality, not only for the present needs but also for
the future.
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Sponsors

The Expert Commission has evaluated the proposal of the ZOV Consortium as the most favourable
after organising an international tender for awarding the concession. The ZOV d.o.o. Consortium (ZOV
Ltd) was registered in Zagreb in August of 1998. The registration has been confirmed by the Chamber
of Economy on 18 September, 1998.

The Consortium consists of the following German and Croatian companies:

• SHW Hölter Wassertechnik GmbH,
• RWE AQUA GmbH,
• Vodoprivreda Zagreb d.o.o.

Environmental protection regulations relevant for this project

The Study has been prepared in accordance with the Regulations on Environmental Impact
Assessment (National Gazette 59/2000).

The design of the Central Wastewater Treatment Plant of Zagreb has been harmonised with all
relevant legislative standards referring to the domain of environmental protection. Following are only
some of them:

Criteria for Assessing Water Type and Category are based on the new Decree on Classification of
Waters (NG 77/98). Previous Decrees on Classification and Categorisation of Waters (NG 15/81) have
been annulled.

In addition to the above decree, the Decree on Hazardous Substances in Waters (NG 78/98) and
Regulations on Limit Values of Parameters for Hazardous and Other Substances in Wastewaters (NG
40/99) have been enacted. Among others, the following laws were implemented:

• The Law on Waste, NG 34/95.
• The Law on Air Protection, NG 48/95.
• Regulations on Maximum Allowed Noise Levels in Areas where Humans Work and Live, NG 37/90.

Description of the Surrounding Environment

Landscape
The Regional Plan of the City of Zagreb of 1990 has envisaged for the Central Wastewater Treatment
Plant of Zagreb (CWWTPZ) the location of Žitnjak-East, in the industrial zone of the city, to the south
of the Main Drainage Canal (MDC) adjacent to the Sava River regulation embankment, and to the east
of the extended Culinecka Road up to the boundary some 15 m to the west of the existing bridge over
the MDC. When selecting the proposed location, the following criteria were important:

• free space, nor reserved for neither industrial nor housing construction,
• acceptable distance from the existing and planned groundwater pumping sites for the needs of the

Zagreb water supply system.

Geological Conditions
The area where the plant is to be located is of young geological age and is made of Quaternary
sediments consisting of gravel, sand, clayey and silty sands, silt and clay. The tectonics of the
considered area are not intense, and one large and several smaller faults have been registered.

Climate
The general mean annual temperature in the area ranges from 9,8 to 10,8°C. The lowest annual
temperatures are recorded in January and frequently exceed -25°C in the lowlands out of the city. The
highest temperatures are recorded in July and at times exceed 37°C. The considered area is rich in air
humidity throughout the year. The mean monthly values even in summer months are approximately
70%, and in winter rise up to 80% and higher.
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Hydrological Data
The groundwater flow in the wider area of the plant site has been valuated applying the FILTRAS
mathematical model (IGH, 1994). This model simulates the non-stationary approximately planar
groundwater flows in non-homogeneous single-layered and two-layered environment. The following
may be concluded from the modelling results:

• at the present Sava regime and current consumption, the groundwater in the upper aquifer flows
from the direction of Žitnjak towards Resnik - Ivanja Reka.

Within the domain of the Water Management Plan, the Sava River is 76,6 km long, measured from the
Sutla River mouth (km 729,100) to the village of Ruca (km 652,500). Before flowing into the Zagreb
area (Sutla River mouth), the Sava River watershed has 10 140 km2, and when exiting 12 740 km2.

Environmental and Biological Conditions
The area around the plant site belongs to parts of the devastated ecosystem. Regarding vegetation,
the following zones may be identified:

• autochthonous structures, such as poplar trees, willows, hedge oaks, and others, are developed
along the edges of the “dead meander” of the Sava,

• agricultural production, mostly corn, is present on one part of the area,
• most parts of the area are not worked, devastated surfaces.

In the area of the plant location there are no significant habitats, or animal communities, that would
require protection.

Data on Socio-economic and Cultural Conditions
There are no natural protection phenomena nor cultural heritage structures on the plant site area that
would require protection.

Population and road connectivity
The plant site area is not populated, nor the construction of communities or structures with other
purpose is planned. The closest populated community is over 600 m away from the site. Culinecka
Road leads to the site.

Environmental Impact of the Project

The environmental impact of the project shall be felt during plant construction and during its later
operation.

• Soil contamination is possible at the result of seepage of material from vehicles onto the traffic
areas, as well as at disposal sites for excess material, not prepared as dumps.

• Odorous substances, due to the composition and concentration of waste substances in
wastewaters may appear at wastewater treatment plants. Wastewater seepage into the soil at the
plant may occur at connecting points of canals and tanks and other locations due to cracks on
structures, as well as from working platforms where solids, including sludge, are loaded.

• Higher noise levels may be registered in certain sections of the plant.
• The flora and fauna of the existing land habitat shall change. A part of the existing grassland shall

be replaced by solid structures. Due to changed conditions in the habitat, certain species of
organisms shall leave their present habitats.

• Waste disposal from the plant may cause adverse impacts in the environment, such as foul odours,
development of insects, health hazards for humans and animals. In addition to the above, the
sludge from the plant, generated in large quantities, may cause further groundwater contamination
in cases of uncontrolled disposal into the environment.
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Environmental Protection Measures

Environmental protection measures shall be implements during the planning, construction and
operation phases of the plant.

• Overloading of vehicles with excavated material shall not be allowed, as this might result in
seepage during transport. Materials shall not be dumped at illegal dumps.

• In order to protect the environment from odorous substances, at least the following sections of the
plant shall be covered:
- pump stations for raw water and sludge,
- screens,
- sludge thickeners,
- sludge decomposition tanks,
- sludge strainers,
- storage areas for waste collected on screens, sand traps, grease interceptors and strained

sludge.

All connections between pipes, manholes and tanks shall be water-tight to ensure groundwater
protection from wastewater seepage.

All machinery that generates high levels of noise shall be enclosed in closed structures for noise
protection. The design of the plant shall investigate the noise levels, and assess requirements for
additional noise protection materials. The highest allowed noise level at the border of the plant site
shall not exceed 55 dBA during the day and 45 dBA during the night.

In order to protect the flora and the fauna in the plant surroundings, vegetation planting design shall be
prepared for the plant site, and the entire area around the plant shall be planted (according to the
approved plan) prior to starting operation, so as to prevent the creation of the desert “culture”.

Oil and grease from the interceptors shall be collected in closed tanks and transported to digestors for
final treatment applying anaerobic decomposition. Stabilised sludge containing some 50% of organic
substances, and free of excess water, and containing not less than 30% of dry matter, shall be tempo-
rarily stored for a period of five years at the plant location on a prepared and controlled area. The site
provides spatial requirements for the temporary storage of sludge for an even longer period of time.
The City of Zagreb is in the planning process for a combined solid waste and strained sludge
incinerator, as the final solution for the disposal of sludge from the Central Wastewater Treatment
Plant of Zagreb.

Environmental Monitoring Programme

During the construction and later operation of the plant, the conditions in the environment shall be
monitored in order to identify adverse and unwanted impacts. The Monitoring Implementation
Programme shall define the monitoring criteria, as well as the duration, all in accordance with the
legislation and practice in Croatia and Europe. The following measures shall be undertaken:

• The surface waters monitoring programme is at the same time the programme for monitoring the
overall efficiency of the plant. Regarding impacts on the surface waters, and the Sava River waters,
the monitoring results at the plant shall be compared with the regular Sava water monitoring
programme upstream and downstream from the MDC discharge point.

• Groundwaters quality testing
• Air quality testing
• Noise level testing
• The following programmes are proposed for the monitoring of the flora and the fauna:
• investigation of the growth and development of plants at the plant site,
• investigation of the growth and development of birds that will colonise the plant site,
• investigation of the growth and development of fish in the artificial lake into which the treated water

shall be discharged in proportion with the water discharged into the Sava.
• The sludge monitoring programme includes sludge sampling from the tank with stabilised strained

sludge prepared for transport.


