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	Modernization of Railways - Project Documentation for the

Railway line Novi Sad-Subotica-Hungarian Border, Republic of Serbia

An EU funded project



NON-TECHNICAL SUMMARY
FOR RECONSTRUCTION AND MODERNISATION OF THE RAILWAY LINE
 NOVI SAD- SUBOTICA – HUNGARIAN BORDER
1. Information on the Beneficiary
Joint-Stock Company “Serbian Railways“ (AD “Železnice Srbije"), 6 Nemanjina St, 11000 Belgrade, Serbia (headquarters: +381 11 3614 811; +381 11 3616 722), is the project beneficiary. The basic activity of JSC “Serbian Railways“ is the following: transport of passengers and goods, hauling trains and maintenance of hauling units, trains and railway vehicles, maintenance and inspection of tracks, inspection of other permanent road and station structures and facilities, maintenance and assembling of devices facilities and installations, etc.

2. LOCATION DESCRIPTION
The railway line Novi Sad-Subotica-State border is a approximately 100km long single track, which allows trafic at speeds from 20 to 100km/h, depending on the geometry and condition of substructure and superstructure. Permanent way on the existing route is mostly installed on embankements, and rarely on through cuts or smaller structures.

The project is located within the corridor of the existing railway line and it has been aligned with the intended purposes defined in plans of higher and lower priority plans of the area through which the project passes. There are several settlements along the line, and – in terms of traffic infrastructure – the line is intersected by the E-75 highway, as well as several local at-grade roads. Considering the fact that this is a reconstruction of an existing railway line, its reconstruction would not lead to any conflicts in use of space in comparison with the existing or intended purposes. The basic technical parameters of the railway line Novi Sad-Subotica-Hungarian Border are: railway line Novi Sad-Subotica, from km 84+000.00 to km 184+597.73 (Hungarian Border). It was built and opened for traffic in 1882-83.
3. PROJECT DESCRIPTION
The project is aimed at reconstruction and modernization of the railway line Novi Sad-Subotica-Hungarian border in order to provide driving speeds up to 160 km/h as well as UIC-C loading gauge along the whole railway line. Construction of a second track has been foreseen as a final phase of the railway modernisation. The railway line Novi Sad-Subotica-Hungarian border is part of the Branch B of Pan-European Corridor X. In accordance with the European Agreement on Main International Railway Lines (AGC) it belongs to the international network of "E" lines; it has been classified as fundamental line of class A and labelled with an international number as part of the Е 85 system. The designed track alignment on the Novi Sad-Subotica section follows the chainage of the existing single track line, i.e. from km 84+000,00, which is the left track of the designed double track line (construction of the second track).
The reconstruction and modernization of this section entails the reconstruction and modernisation of the Novi Sad-Subotica-Hungarian Border railway line open track, station tracks and halts, as well as level crossings; reconstruction and modernisation of the overhead contact line and electric power supply; reconstruction and modernisation of the signalling and interlocking facilities, telecommunication installations, of bridges and culverts and drainage on the open track and at stations, as well as water-proofing.
4.  DESCRIPTION OF MAIN OPTIONS CONSIDERED 
The characteristic of the basic and variant design solutions of the track line is that they keep as much as possible of the existing single track line alignment and structures intact, while providing the reconstruction necessary for enabling the design speed of V≤160km/h. At some sections of the existing alignment, elements of the planned alignment enable the realization of this task with minor alignment corrections while at some sections these are not possible, causing the designed solutions to partly deviate from the existing alignment.  Naturally, site conditions (topography) and relevant elements of the existing alignment are directly connected with the above mentioned; therefore, the smallest deviations of the designed alignment from the existing one are made in the section between Stara Pazova and Beška and in the whole section between Novi Sad and Subotica.  
An important reason for the solution proposed is keeping the existing alignment as much as possible while equipping it to meet the requests made and designed speed of V≤160km/h. This requires an improvement of bad substructure sections by installing a geogrid with geotextile as well as at least 30cm thick base course in order to provide the required compaction. In addition, a proposal is made to construct a completely new superstructure which will include the 60Е1 rail type  and  elastic fastening system on concrete sleepers that are placed on appropriate ballast as well as the 60-300-6º turnout type on concrete sleepers on main running tracks enabling the straight driving speed of V=160km/h. The 49Е1 rail type with elastic fastening system on concrete sleepers in appropriate ballast with the required 49-300-6º turnout type on concrete sleepers with elastic fastening system are foreseen for the reconstructed key passing station tracks. On other station tracks it is foreseen to use the 49Е1 rail type with suited fastening system on wooden sleepers placed in appropriate ballast. The proposed solution which includes keeping the most of the existing track line will enable more flexibility during the further development of the study, planning and technical documentation as well as the implementation of the stage by stage process providing solutions by phases and adjustments to the capacities of the existing tracks and railway infrastructure.
5. DESCRIPTION OF ENVIRONMENTAL FACTORS WHICH MAY BE EXPOSED TO NEGATIVE IMPACT
5.1 Air Quality
The railway Novi Sad - Subotica - Hungarian border is electrified, and therefore it has a minimal impact on air quality. Air pollution may occur by evaporation of agents which are used for turnout maintenance. Periodic short-term exceeding of limits occurs during winter and are caused by emissions due to combustion of fuel from local small heating plants. Based on the data of the National Statistics Institute, the measured values ​​of the pollutants (SO2, NO2, black smoke particles) are generally below the allowable emission limit values.
5.2 Water Quality
Existing hydrographical network in the railway corridor is quite developed, including natural water flows, which flow in the West-East direction (descending from Fruska Gоra Mountain) as well as melioration canals under the authority of PUC ''Vоdе Vојvоdinе''. Surface water potential in the analysed railway corridor Novi Sad – Subotica – Hungarian Border includes the following: Danube River, DТD canal, Vеliki (Big) Canal, Маli (Small) Canal, river Krivаја, Čikеr and a number of streams and canals.  The mentioned water flows belong to the Danube River Basin and canal network of the hydro system Dunаv-Тisа-Dunаv. Danube River (from Hungarian border to Bulgarian border) belongs into the Class II of water flows. The canal network of the hydro system Dunаv-Тisа-Dunаv belongs to the Class II of water flows. The Class II implies waters suitable for swimming, recreational uses and water sports, cyprinids breeding, as well as waters which can be used, after usual processing methods (coagulation, filtration and disinfection) for water supply of settlements with water suitable for drinking, bathing and processing of food products.
5.3 Soil Quality
Soil, in the vicinity of the railway corridor, is mainly agricultural and mainly represents arable crops, such as corn and wheat, while a smaller area is under various vegetable crops. Trees and shrub vegetation form a green belt along the railway section. Unfortunately, it is narrow and under constant anthropogenic impact because it is surrounded by arable land
5.4 Flora and fauna

Due to constant antrophogenic influence the composition of herbaceous vegetation is in constant change. Vegetation between Novi Sad and Subotica alternates forest-steppe vegetation complex Festucion rupicolae, Aceri tatarici - Quercetum and pedunculate oak- tatar maple woodlands complex Aceri tatarici - Quercetum. In addition to Fruška Gоra, which has specific flora, it is necessary to identify phytocenological and ecological characteristics and classification of stands of indiviudal vegetation units that can be observed on other sections of the analysed areа.
Habitats that Novi Sad-Subotica-Hungarian Border line passes through are exposed to high anthropogenic pressure and therefore significantly altered, providing living conditions only to those in the Vertebrata group that have a broad ecological valence.  

Railway line Novi Sad-Subotica-Hungarian Border, envisaged for construction of the second track and modernisation  and reconstruction of the existing track, passes trough the following hunting grounds: "Gоrnji Srеm" (Nоvi Sаd and Srеmski Kаrlоvci), "Nеоplаntа" (Nоvi Sаd), "Kоvilјаk" (Vrbаs), "Krivаја" (Маli Idjоš), "Pаnоniја" (Bаčkа Тоpоlа), "Subоtičkа pеščаrа" (Subоticа) and "Kаpеtаnski rit" (Kаnjižа). 
East and South Bаnаt, as well as west part of Vojvodina (Bаčkа and Srеm) are in the zone with centres of high diversity for mammals. Therefore, there is 31 species of small mammals living (Micromammalia) in Vojvodina, and 16 of them are protected by law as strictly protected wild species. In some cases, complete taxonomy groups are threatened, e.g. all three families of insectivores (Insectivora): hedgehogs (Erinaceidae), shrews (Soricidae) and moles (Talpidae) are protected by law as strictly protected wild species, moreover, they are listed in the international IUCN Red List of Threatened Species.

The habitats and vegetation on this section provide optimal living conditions for almost none of Vertebrata species, which results in reduced numbers of most species. There are 21 registered culverts for migratory species on the Novi Sad-Subotica-Hungarian Border line section. Some culverts are covered in weeds and passage is impossible. Reconstruction and refurbishment of existing culverts are of great importance in terms of enabling an uninterrupted and safe passage for all terrestrial species.
5.5 Noise and Vibrations 

By analysing the map it was found that section of the Project partly runs through the following urban areas: Novi Sad, Kisač, Stepanovićevo, Žednik, Vrbas, Mali Lošinj, Lovćenac, Bačka Topola, Žednik, Naumovićevo, Aleksandrovo and Subotica. It is expected that noise level will be above permissible for residential and rural settlements, areas for recreation, hospital zones, school zones, and cultural and historical sites, which are located a short distance from the railroad. Sensitive receptors of the noise emitted from the existing railway line are households located in ten settlements in the railway route vicinity. On certain sections, individual houses are located 10 m to 50 m from the existing railway. 

After completion of works, noise emission caused by the rolling of wheels on the rails will be reduced in general, due to construction of new rails and superstructure, with respect to original condition. However, due to increased velocity and the number of trains on the railway line, there will be an increased noise level in the adjacent settlements.

5.6 Waste management
The waste management should include also a programme of recycling of waste that will be generated in the course of works and railway track use. Some types of waste will be generated by preparatory works and earth works (disassembly and demolition of the existing structures, terrain cleaning, etc.). Huge number of both scrap wooden sleepers and scrap crushed stone are estimated to be generated, and these will be taken care of in accordance with the law and in line with internal regulations of JSC “Serbian Railways”, according to which this material can be re-used with the appropriate renewal on other sections for instalment or it should be taken care of as waste, i.e., handed over to the authorised operator.
5.7 Landscape
The railway reconstruction and modernisation should not cause degradation of landscape; it should adjust the railway to the features of natural surrounding, for example the existing native high vegetation such as forest massifs, woods, group or ornamental trees.
5.8 Protected Natural Sites
Protected natural resources in the project area are:

· Special Nature Reserve "Kоvilјskо-Pеtrоvаrаdinski rit" ("Official Gazette of RS”, 27/98).

· Nature park “Jegrička” (“Official Gazette of Temerin Municipality ”, No. 10/2005), (“Official Gazette of Žabalj Municipality ”, No. 11/2005), (“Official Gazette of Vrbas  Municipality”, No. 7/2006), (“Official Gazette of Bačka Palanka Municipality ”, No. 13/2006)
· Landscape of outstanding qualities “Subotička Pescara” (“Official Gazette of RS”, No. 127/2003 and 113/2004)
· Nature Park ’’Palić’’ (’’Official Gazette of the city of Subotica’’, No. 15/13 and 17/13);

· Special Natural Reserve ’’Ludaško jezero’’ (’’Official Gazette of RS’’, No. 56/94);

· Special Natural Reserve ’’Selevanjske pustare’’ (’’Official Gazette of RS’’, No.37/97);

· Krivајa River valley loess is natural resource in the procedure of conservation designation.
5.9 Protected Cultural Heritage
The analysis of the area and data of the studied railway track corridor (Belgrade)-Stara Pazova-Novi Sad-Subotica-Hungarian border has recorded total number of 23 archeological sites. This cultural heritage can be exposed to adverse impact during construction and operation of railway because it is within the area of possible impact.
6. DESCRIPTION OF POTENTIAL HARMFUL ENVIRONMENTAL IMPACT OF THE PROJECT AND DESCRIPTION OF MEASURES AIMED AT THE PREVENTION, REDUCTION, AND ELIMINATION OF HARMFUL IMPACT
The influences on air quality, environmental noise, watercourses, and habitats fragmentation that could arise in the course of works on the railway line modernisation could be successfully controlled by implementing protective technical and organisational measures (specified also in this document). Special attention should be directed to the management of scrap wooden sleepers that can be characterised as hazardous waste by competent institutions. As the scope of works will entail major overhaul, this will enable the improvement of conditions for environmental protection along the route. The overhaul of the substructure and the replacement and cleaning of the drainage will enable improved track and station structures dewatering conditions, as well as controlled discharge of wastewaters into natural recipients.
Environmental impact during the construction phase
	Environmental parameters
	Impact
	Impact significance
	Protection measures

	Air quality
	Possible pollution will occur locally during the construction phase and will be limited to dust emission resulting from earthworks, load and unload of raw materials, or transport.
	Low
	The equipment used during construction should be adequately maintained in terms of gas emissions;

Access roads to the construction site should be adequately maintained;

During extremely windy periods, activities that result in large amounts of dust should be limited;

During dry periods, measures for the reduction of dust emission should be implemented (e.g., water curtains);

The vehicles that transport dusty materials should be covered and regularly sprinkled with water for the prevention of dust emission;

The excavated and stored away earth should be protected against the wind and dust dissemination;

An appropriate choice of access roads should minimise the impact of dust on the nearby settlements;

The access roads should not be opened in non-residential zones, whenever possible;

	Surface water quality
	Possible pollution will occur locally, during construction works (discharge of atmospheric waters into watercourse with suspended substances). The pollution risk is higher in this volume of works than in just overhauls.
	Low to moderate
	Discharging polluted wastewater into the environment should be banned;

Sanitary wastewater from construction camps should be collected, treated, and disposed in a controlled manner;

Whenever possible, treated wastewater should be re-used (e.g., for dust reduction);

	Soil quality and ground water quality
	Could occur locally during construction works (earthworks, dewatering, etc.), but more than in overhauls.
	Low to moderate
	With the purpose to separate the atmospheric wastewater from the excavation zones and prevent potential erosions, appropriate drainage of this type of wastewater should be secured;

The impact on the ground that cannot be avoided should be compensated for, through re-cultivation, after construction works are completed;

Spillage of fuel or oil on the ground or into the drainage canals should be banned; service locations should provide access to absorbents or reception containers;

In case of accidental spillage, the polluted ground should be removed and disposed at a dump site in accordance with regulations;

The storage sites within the construction camp should fit into the local topography; All above-ground reservoirs should be installed on dense ground and should have tanks of capacity of 110% of reservoir capacity.

	Waste generation
	Overhaul will entail significant quantities of waste, mainly construction waste (scrap rails, scrap sleepers, scrap ballast).
	Moderate
	The scrap materials should be used for terrain flattening; Excessive materials should be appropriately disposed (in the same zone covered in vegetation or at a dump site);

The hard waste generated in construction camps should be adequately collected, separated, stored, and disposed at appropriate dump sites;

The hazardous waste and hazardous substances generated or used in construction works should be stored in appropriate storage sites;
Wooden sleepers shall be replaced by concrete sleepers;

	Noise and vibrations
	During reconstruction works higher noise levels are generated locally, caused by heavy machinery operation (up to 95 dB(A) at 10 m).
	Low to moderate
	Construction machinery and equipment should not be used during the night;

The set limit values for noise during the day 55 dB(A) and night 45 dB(A) periods in residential zones should be observed;

The equipment emitting high noise levels should be shut down (e.g., compressors in sound-proof containers);

The speeds of machinery movement and use of sirens should be regulated;

If the works are carried out nearby residential areas, the population should be warned about the heightened noise levels during the day;

The vehicles should be use responsibly, e.g., the equipment should not be left with engines running if they are not being used.

	Flora and fauna
	The railway line overhaul and improvement of some sections with increased maximum speeds will have a limited impact on the flora and fauna. The risk to rare or endangered species can be controlled by implementing modern measures.
	Low to moderate
	The impact minimisation measures for the flora and fauna should be mainly focused on zones of significance (sensitive habitats) and timely planning of activities in them;

The vegetation that is removed during construction works should be renewed with new vegetation, but only with species that are specific to the area in question;

During the construction phase, attention should be paid to the periods that are mating seasons in sensitive areas;

While the modernisation activities are in progress – if possible – transport roads should not pass through sensitive habitats (continental or water) and their fragmentation;

If the habitats fragmentation cannot be avoided, animal passages should be provided;

If passages over rivers cannot be avoided, uninterrupted flow and migration of fish should be enabled by setting up appropriate bridges, open canals, or other appropriate methods;

If the route passing over sensitive habitats (e.g., wetlands) cannot be avoided, construction of overpasses for passing over them should be taken under consideration;

The suspended substances amidst earth erosion and atmospheric wastewater from construction camps can increase the turbidity of surface waters, which affects the aquatic flora and fauna;

If an area has identified sensitive (endangered or rare) animal species, the intensive construction works in this area should be avoided in mating seasons;

Introduction of invasive sorts, especially after cleaning the existing vegetation due to maintenance of the lineside strip, should be controlled and prevented.

	Protected cultural heritage
	The existing line route passes through protected natural sites.
	Low
	Complete set of protective measures shall be implemented. 


Environmental impact during the operational phase
	Environmental parameters
	Impact
	Impact significance
	Protection measures

	Air quality
	During the exploitation and operation of the line, low emissions into the air will occur (due to contact between the pantograph and the overhead line and the contact between the wheels and rails)
	Low
	An electrified railway causes much less air pollution than any other form of transport. This is why direct impact on air pollution during the operation of the railway can be disregarded. During the operation of the line, some emissions into the air will occur due to contact between the pantograph and the overhead line and contact between the wheels and rails. The said emissions into the air are negligible. Direct impact on the air quality during the operation of the railway line is not considerable. 

	Surface water quality
	The existing route passes over watercourses at 5 locations. After the general overhaul, the dewatering conditions on the railway line will be improved, which will reduce the risk of watercourse pollution.
	Low
	Some of the measures for the prevention, minimising, and control of potential spillages of hazardous substances during freight transport include the following:

Implementation of international standards for safe packing, marking, and transport of hazardous substances. Use of tank wagons that are in accordance with domestic and international standards (e.g., heat-isolated and resistant to mechanical damage) 
Production of a response plan in case of accidents based on the conducted risk analysis and determination of measures for minimising the consequences of accidents that could include:
· If possible, transport of hazardous substances should be carried out in the time periods when the risk to the nearby settlements is the lowest,
· Speed limits in residential areas.
Inclusion of and informing the local population (that could be put at risk in case of accidents) regarding the response procedures in case of accidents (notification about accidents, evacuation method);
Implementation of measures for safe management of hazardous substances, including securing the safety of employees, prevention of unauthorised access, implementation of measures during storage and transport of hazardous substances.

	Soil quality and ground water quality
	During the regular railway line operation, direct impact on ground pollution and ground water pollution is not expected. There is some level of probability in case of accidental spillage of hazardous substances during freight transport. 
	Low
	

	Waste generation
	During the railway line operation, communal waste is generated in cars and station terminuses. Small amounts of hazardous waste (waste oil and lubricants) could be generated during railway line maintenance.
	Low
	Introduction of a recycling programme for waste (depending on presence and location of local recycling facilities). Setting up marked trash bins at road terminuses for metal, glass, paper, and plastics. Separation of organic waste that could be composted or recycled or used as mineral fertilisers or livestock feeding should be conducted at food preparation facilities;

Considering the existing regulations of the Republic of Serbia and the criteria for waste classification, scrap wooden sleepers could very likely be classified as hazardous waste. In this case, the procedure for the collection and safe disposal of scrap sleepers is much more complex (compared to non-hazardous waste).

	Noise and vibrations
	During the railway line operation, noise emissions are present due to engine operation and contact between wheels and rails (around 90 dB(A)). The existing route passes through residential areas. On the high-speed sections, noise is emitted even up to 97 dB(A)
	Moderate 
	Preventive measures for noise reduction at the source:

· Use of modern brake-disks, which are non-metal, can impact the reduction of braking noise even by up to 8-10 dB(A) compared to steel disks that are used on older cars (non-metal disks also extend the life cycle of wheels and rails)

· Regular maintenance of vehicles and rails

Implementation of a system for noise control (e.g., noise protection on vehicle wheels)
Noise-protection screens
Noise monitoring

	Flora and fauna


	The existing railway line has been in service for around 120 years, so the migratory paths of animals are already established and the fauna has adapted. The sections that will have increased maximum speeds can become a source of noise and disturbance for the fauna.
	Low to moderate
	The immediate zone of the railway line should be fully cleaned out in terms of vegetation. Starting from the rails themselves to the border of the lineside strip, the vegetation should be structured in such a way that the lower plants be closer to the rails and high trees should be farther from them, in order to secure diversity of the habitat.

The railway line should be designed in such a way that the vegetation growth along the rails is disabled (e.g., fast railway line drainage).

The biological, mechanical, and thermal control measures for the vegetation should be used whenever possible and using herbicides should be limited to the zone 5 m away from the railway track.

Special protection measures shall concern the need for construction of culverts for animals (especially amphibians, reptiles and small mammals), particularly in the area of "Fruškа Gоrа" National Park.

	Protected cultural heritage
	The existing line route passes through protected natural sites.
	Low
	Complete set of protective measures shall be implemented.
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