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1. INTRODUCTION 

1.1 Purpose of Report  

Construction of E-75 highway section from Grabovnica to the border of FYRM is stated as one of 

the highest state priorities and thus the PE ñPutevi Srbijeò (PEPS), as Project carrier, has taken all 

necessary activities in reference to timely preparation of planning and design documents. 

Particularly, in the part of the Project dealing with environmental protection issues, adequate design 

documents were prepared. Previous analyses of environmental impact were completed for the 

needs of general highway project, while for the purpose of preliminary designs preparation, detailed 

EIA were carried successively for all 7 sections of the proposed E-75 highway.  

Simultaneously with the procedures underway, at the meeting of representatives of the European 

Bank for Reconstruction and Development (EBRD), European Investment Bank (EIB) and World 

Bank (WB), which was organized in October 2008 in Luxembourg, the Government of the Republic 

of Serbia, i.e. PEPS received recommendations for continuation of activities that should create a 

foundation for reaching decisions on acceptance of the Project by the banks and approval of the 

credit funds for financing of this highway stretch, section from Grabovnica to Levosoje. Three 

banks jointly agreed that during the realization of the stated activities, in reference to environmental 

protection issues, procedures of the World Bank should be accepted as relevant.  

In accordance with the agreement reached in Luxembourg, Preparation Mission of the World Bank 

visited Serbia in the period from December 02 to December 12, 2008 (Preparation Mission for 

Corridor X Highway Project). The Mission organized meetings as to define the activities needed for 

successful realization of the subject highway project. Additionally, several meetings were organized 

with the PEPS management and agreement was made in relation to continuation of the activities 

needed for the Project approval by the Banks. Aspect of environmental protection was specially 

analyzed at those meetings and the PEPS was requested to integrate the existing studies into a 

singular unity, that is, to prepare Corridor level environmental impact assessment, for the E-75 

highway section from Grabovnica to Levosoje (in further text EIA). Additionally, in the part of the 

EIA dealing with potential trans-boundary Project impacts and cumulative Project environmental 

impacts it was necessary to take into consideration two additional sections of the highway 

(Levosoje ïBukurevac and Bukurevac ï FYRM border). 

Pursuant to item 24 of the Aide ï Memoire (Preparation Mission for Corridor X Highway Project, 

December 02 ï December 12, 2008), up to this moment PEPS has executed all the activities in 

relation with the fulfilment of the following requirements: 

The existing EIAs were integrated into Corridor X level EIA Report, section from Grabovnica to the 

border of FYRM. Preparation of the EIA Report was undertaken by a qualified independent party 

and the draft EIA Report was submitted to the Bank in due time.  

The remaining activities relate to the following issues: 

 Preparation and organization of public consultation, as well as the preparation of final EIA. 

This activity should be completed before mid May, 2009 

 Engagement of a qualified independent consultant to monitor the implementation of the 

EMPs. This activity shall be commence prior to the start date of construction works. 
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1.2 Project Background 

Eï75 highway section, from Grabovnica to border of FYRM, which is the southern branch of 

Corridor X, is divided into seven sections: 

 Grabovnica - Grdelica 

 Grdelica ï Cariļina Dolina 

 Cariļina Dolina ï Vladiļin Han 

 Vladiļin Han ï Donji Neradovac 

 Donji Neradovac ï Levosoje 

 Levosoje ï Bukurevac 

 Bukurevac ï border of FYRM 

This Project should be viewed in the larger context of the overall national transport network in 

Serbia. The national network has suffered from lack of maintenance funding over the last decade 

and also severe war damage in some locations. The Multi-Annual Indicative Programme and 

Annual Action Programmes approved by the Government reflect both the need to repair and to 

improve the overall national transport network, as well as the willingness of the International 

Financing Organizations (IFI) to support this process in order to facilitate the free flow of goods and 

people, and to spur economic and social development. 

1.3 Previous Environmental Studies  

Foundation for preparation of Corridor level EIA, for the E-75 highway section from Grabovnica to 

Levosoje is comprised of the following planning and design documents: 

 previous analysis of EIA for the E-75 highway project, from Nis to the border of FYRM 

 detailed analysis of EIA and EIA Study for the section Grabovnica ï Grdelica; 

 detailed analysis of EIA and EIA Study for the section Grdelica (Gornje Polje) ï Cariļina 

Dolina; 

 detailed analysis of EIA and EIA Study for the section Cariļina Dolina ï Vladiļin Han; 

 detailed analysis of EIA and EIA Study for the section Vladiļin Han ï Donji Neradovac; 

 detailed analysis of EIA and EIA Study for the section Donji Neradovac ï Levosoje; 

 Spatial Plan of special purpose areas ï infrastructural corridor Niġ ï FYRM border; 

 detailed analysis of EIA and EIA Study for the section Levosoje - Bukurevac 

 detailed analysis of EIA and EIA Study for the section Bukurevac ï FYRM border 

This Report has considered all cumulative or synergistic environmental impacts, together with all 

significant trans-boundary effects (for FYRM border) and it is in full compliance with the Espoo 

convention.  

Most of the environmental documents, including section-specific EIAs have been approved by the 

relevant national environmental authority as part of the procedure for obtaining the construction 

permit. 
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1.4 Structure of Report  

Scope and contents of the EIA are defined by the operational policy and procedure of the World 

Bank (WB OP/BP 4.01). Following the criteria of the Bank for categorization of the projects based 

on their assessed environmental impacts, this project was included in the category implying the 

strongest impacts (environmental Category A). The EIA Report is prepared fully in accordance with 

the Annex B and Annex C of the WB operational policy (WB OP 4.01, Annex A and Annex B).  

This EIA report include the following chapters: 

1. Introduction; 

2. Policy, legal and administrative framework; 

3. Project description; 

4. Baseline data; 

5. Environmental Impact; 

6. Presentation of main alternatives; 

7. Public Consultations  

8. Environmental Management Plan ï EMP;  

 Appendices. 

Following an introduction to the Project as presented in Chapter 1, an outline of the policy, legal 

and administrative framework is presented in Chapter 2. A description of the route and structures 

proposed is given in Chapter 3. Presentation of the current state of the environment in the Project 

surrounding area is presented in Chapter 4.  

Description of significant project environmental impacts, which includes analysis of cumulative 

project impact and analysis of trans-boundary impact are presented in Chapter 5. This Chapter 

assess the potential impacts of ɽ-75 Motorway Project construction and operation on the local 

environment. The studies cover: geology and soils; surface and groundwater; air and climate; 

noise; flora and fauna; landscape and visual; cultural heritage; population and economy, including 

material assets and health & safety; efficiency of use of natural resources. 

Measures to avoid or mitigate adverse environmental impacts identified in the preceding chapters 

are summarised in the draft environmental impact, mitigation and monitoring plan in Chapter 8.  

Appendices include: 

A PROJECT TERMS OF REFERENCE 

B LAYOUT MAPS 

C LEGISLATION AND MULTILATERAL AGREEMENTS 

D REFERENCES 

E NOISE DESIGNS AND LAND USE 

F NOISE AND AIR QUALITY STANDARDS 

G CONSOLIDATED COMMENTS FROM IFIs 

H EIA AUTHORS 
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I COMMENTS FROM NATURE PROTECTION INSTITUTE 

J COMMENTS FROM CULTURAL HERITAGE INSTITUTE 

K COMMENTS FROM WATER INSTITUTE 

L DESIGN DETAILS FOR BRIDGES, TUNNELS, NOISE BARRIERS, WATER TREATMENT 

M PHOTOGRAPHS 
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2. POLICY, LEGAL AND ADMINISTRATIVE FRAMEWORK 

2.1 Relevant Institutions 

2.1.1 Government Organizations 

During the construction and operation of highways in the Republic of Serbia, the issue of 

environmental protection is managed by mutual cooperation of the following statutory government 

institutions: 

 Ministry of Economy and Regional Development 

 Ministry of Infrastructure 

 Ministry for Environment and Spatial Planning 

 Ministry of Agriculture, Forests and Water 

 Ministry of Culture 

 Public Enterprise ñRoads of Serbiaò 

 Institute for Nature Protection of Serbia 

 Institute for Protection of Cultural Monuments of the Republic of Serbia 

It is important to note here, that according to the current Serbian Legislative, preparation of EIA for 

the purpose of building new highways is manadatory. 

The Ministry for Environment and Spatial Planning (MoE) is the main institution in Serbia 

responsible for environmental matters. The Ministry is responsible for the protection against noise 

and vibration, hazardous and toxic material, air pollution, ionic and non-ionic radiation, nature 

protection and international co-operation. 

2.1.2 Non-Government Organizations 

There are many environmental organisations in Serbia. Most were established during the 1990s, 

concentrating on environmental awareness raising, environmental education and information 

dissemination. The Serbia office of the Regional Environmental Centre (REC) for Central and 

Eastern Europe was established in Belgrade in May 1998.  

2.2 Environmental Laws and Regulations 

2.2.1 Existing Serbian legislation  

Environmental protection in Serbia is regulated by many republic and municipal laws and by-laws. 

The environmental legislation in force in Serbia is summarised in Appendix C. 

The main laws and regulations currently in force which are relevant to the EIA for this project are 

listed below: 

 Law on planning and construction (ñOfficial Gazette of RSò No. 47/2003, 34/2006) which 

details the requirements for different phases in the planning cycle, i.e. pre-justification (pre-

feasibility) and justification (feasibility) studies and the application for the main (general) 

project permit, as well as the requirement for public consultation during the preparation of 
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master plans. Pre-feasibility and feasibility studies must both include environmental 

assessments. 

 Law on environmental protection (ñOfficial Gazette of RSò No. 66/91, 83,92, 67/93, 48/94, 

53/95, 135/04). The law states that óthe use of natural resources, construction of structures 

or any other activity may be carried out under the condition that they cause no permanent 

change and significant change of landscape, no pollution, no other forms of environmental 

degradationô.  

 Law on Environmental Impact Assessment (ñOfficial Gazette of RSò No. 135/2004) and 

Law on Strategic Environmental Impact Assessment (ñOfficial Gazette of RSò No. 

135/2004) . By this Law, during 2004. harmonization between Serbian and EU legislation in 

the area of environmental protection was done. This harmonization included adjusting the 

existing EIA regulation (lists of projects and procedures) to the EIA Directive 97/11/EEC, 

introducing Strategic Environmental Assessment (SEA) procedures following the Directive 

2001/42/EEC and securing public access to environmental information following the EU 

Directive 2003/4/EC. 

 Regulations on permitted noise level in the environment (ñOfficial Gazette of RSò No. 

54/92). Serbian noise and air quality standards are detailed in Appendix F. 

 Regulations established on the basis of the Law on Environmental Impact Assessment 

include the following: 

 Decree on establishing the List of Projects for which the Impact Assessment is mandatory 

and the List of projects for which the Environment Impact Assessment can be requested 

(ñOfficial Gazette of RSò 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 (ñOfficial Gazette of RSò No. 69/05) 

 Rulebook on the contents of the Environmental Impact Assessment Study (ñOfficial 

Gazette of RSò No. 69/05) 

 Rulebook on the procedure of public inspection, presentation and public consultation 

about the Environmental Impact Assessment Study (ñOfficial Gazette of RSò No. 69/05) 

 Rulebook on the work of the Technical Committee for the Environmental Impact 

Assessment Study (ñOfficial Gazette of RSò No. 69/05) 

2.2.2 Other relevant Serbian legislation  

 Law on public roads (ñOfficial Gazette of RSò No. 101/2005) 

 Law on expropriation (ñOfficial Gazette of RSò No. 53/95, 16/2001) 

2.2.3 Relevant World Bank policy 

The World Bank OP 4.01 and OP/BP4.12. 

2.2.4 Existing EU legislation 

The main EU environmental legislation relevant to this Project is as follows: 
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 European Commission (1997) Council Directive 97/11/EC of 3 March 1997 amending 

Directive 85/337/EEC on the assessment of the effects of certain public and private 

projects on the environment OJEC L 073 14/03/1997 p5-15, known as óthe Directive on 

EIAô 

 European Commission (2003) Council Directive 2003/35/EC of 26 May 2003 providing for 

public participation in respect of drawing up of certain plans and programmes relating to 

the environment and amending with regard to public participation and access to justice 

Council Directives 85/337/EEC and 96/61/EC OJEC L 156 25/06/2003 p17-23, known as 

óthe Directive on Public Participationô 

 European Commission (1979) Council Directive 79/409/EEC of 4 April 1979 on the 

conservation of wild birds, known as óthe Directive on Birdsô  

 European Commission (1992) Council Directive 92/43/EEC of 21 May 1992 on the 

conservation of natural habitats and of wild fauna and flora, known as óthe Habitats 

Directiveô 

2.3 Environmental Conventions 

The Environmental Conventions that Serbia is a signatory to include: 

 Convention on International Trade in Endangered Species of Wild Fauna and Flora 

(CITES), Washington DC, 1973 

 Convention on Conservation of Migratory Wild Animals, Bonn, 1979 

 Convention on Conservation of European Wildlife and Their Natural Habitats, Berne, 1979 

 Convention on Access to Information, Public Participation in Decision-making and Access 

to Justice in Environmental Matters, Aarhus, 1998 

 Convention on Environmental Impact Assessment in a Transboundary Context  

Espoo, 1991 

Detailed list of international conventions is given in Appendix C. 

2.4 Planning framework 

Planning framework for the preparation of the Preliminary Design of the highway ɽï75, section Nis 

ï FYR Macedonia is presented in: 

 Spatial Plan of the Republic of Serbia, determined by the Law on the Spatial Plan of the 

Republic of Serbia (ñOfficial Gazette of RSò, No. 13/96) 

 The Spatial Plan for the area of infrastructure corridor Nis ï FYRM border with the 

elements of the Regulation Plan ((ñOfficial Gazette of RSò, No. 350-15267/2002-001) 

 Municipal Spatial Plans 

The Spatial Plan for the area of infrastructure corridor Nis ï FYRM border is a long-term 

development document which is enacted to cover the time period up to year 2020. It determines 

the baselines of organization, usage, development and protection of the territory of infrastructure 

corridor in parts of Nis city areas and Municipal Assemblies of Merosina, Doljevac, Gadzin Han, 

Leskovac, Vlasotince, Vladicin Han, Vranje, Bujanovac and Presevo. 

The Spatial Plan encompasses the following: 
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 Main infrastructure corridors ï with the existing and planned main infrastructure systems 

and their protective belts: highway ɽï75 (ʄ ï 1), railroad ɽ ï 85 for high speed trains, gas 

pipeline and optical cable with the stream flow of Juzna Morava river and supporting 

facilities (nodes, terminals, service stations and other facilities supporting main 

infrastructure systems).  

 Supporting alternative infrastructure systems ï alternative road route (without toll 

collection) of the highway ɽï75. 

 Corridor influence zone ï encompasses the area between particular zones of 1-5 km width 

from the final main infrastructure system, which are physically and functionally connected 

with the corridor from Nis to the Republic of Macedonia border. 

The Spatial Plan border is determined by the cadastre municipalitiesô borders or by the 

geographical borders on the territory of the cadastre municipality. Conditions and guidelines from 

planning documents of higher category, along with particular planning solutions constitute acquired 

planning duties.  

2.5 Main steps of national procedure on EIA in the Republic of 
Serbia 

In the juridical system of the Republic of Serbia, the Environmental Impact Assessment procedure 

is regulated by the Law on Environmental Impact Assessment, along with appropriate sublegal 

enactments which determine particular issues within the Impact Assessment procedure in more 

detail. One of the significant elements in the procedure itself is public involvement and the duty of 

forming the Technical Committee. Environmental Impact Assessment is required for Projects which 

are being planned and conducted, technology improvements, reconstructions, capacity expansion, 

work termination and removal of projects which significantly influence the environment. The 

procedure of Environmental Impact Assessment consists of three phases (depending on the List 

containing a certain project, there can be one, two or more phases): 

- Phase I: Decision-making on the necessity of Environmental Impact Assessment of the project  

- Phase II: Specification of scope and contents of the Environmental Impact Assessment Study 

- Phase III: Environmental Impact Assessment Study 

Entities which have participated in this Environmental Impact Assessment procedure are the 

following: Project proponent (PEPS), relevant authority (Ministry for Environment and Spatial 

Planning), consultants of the EIA study, interested authorities, organizations and the general public. 

Environmental Impact Assessment of the E- 75 highway project, Belgrade -Nis - FYRM border, 

section Grabovnica-Levosoje, divided into five sections, is procedurally in different phases, 

depending on the section. EIA is procedurally completed for one section (official approval has been 

obtained) whereas the remaining four studies have passed the public consultation and are in the 

phase of acquiring approval from the relevant Ministry. Two additional sections, which were not 

envisaged to be financed under this credit (LevosojeïBukurevac and BukurevacïFYRM border) are 

in the phase of study preparation.   

2.6 Land acquisition and Resettlement  Policy Framework: 
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The aspect of land acquisition is addressed in detail in a separate study and Resettlement Policy 

Framework.  The main elements are summarized here. 

The following form the legal basis for this Resettlement Policy Framework: 

 The Republic of Serbia Expropriation Law (passed in 1995 and enacted on January 1, 

1996, amended in March 2001, amended  on March 19,  2009);  

 Law on Fundamentals of Property Relations (1980, applicable from 1st September 1980, 

amended 1990, and 1996); 

 Administrative Code (Passed in 1996, amended June 26, 1997 

 Law of Planning and Construction (Passed on May 5, 2003, enacted on May 13, 2003); 

 Law of Agricultural Land (Passed on July 19, 2006, enacted July 27, 2006); and 

 The World Bank Policy on Involuntary Resettlement
1 
(OP/BP 4.12).  

2.6.1 Republic of Serbia Expropriation Law 

General Background  

The Republic of Serbia Expropriation Law (passed in 1995 and enacted on January 1, 1996, 

amended in March 2001, amended again on March 19, 2009) guides land acquisition and serves 

as a general framework for expropriation in the Republic of Serbia. The Republic of Serbia 

Expropriation Law does not use the term óinvoluntary resettlementô, which is used in the relevant 

World Bank policy documents, but instead uses the term expropriation. This law enables 

government institutions to acquire private property for projects that are deemed to be of national 

and/or local interest, while protecting the interests of all project affected persons with legal title, 

whose assets are to be expropriated.  The law also enshrines the principle of fair compensation.  

 
The most important features of the Law on Expropriation are: 
 

 It is intended to ensure simple, efficient process, reducing as far as possible the need for a 
lengthy judicial process to facilitate necessary expropriation. Under normal circumstances, 
the entire process of acquisition can be completed within six months;  

 

 The fair value of the land affected by a particular scheme, or project, is determined by the 
Tax Administration, on behalf of the óBeneficiary of Expropriation.ô

2
 The value is assessed on 

the basis of comparable sales transactions in the area in the recent past; 
 

                                                      

1
 Available for download from the following link: 

http://web.worldbank.org/WBSITE/EXTERNAL/PROJECTS/EXTPOLICIES/EXTOPMANUAL/0,,con

tentMDK:20064610~isCURL:Y~menuPK:64701637~pagePK:64709096~piPK:64709108~theSiteP

K:502184,00.html 

2
 The Beneficiary of Expropriation under the Republic of Serbia Law is defined as the person, or 

legal entity, on whose behalf the expropriation is being undertaken. The Implementing Entity is 

defined as the legal entity that is implementing a particular scheme or project.  In the case of the 

Corridor X Highway project/program, the Beneficiary of Expropriationô is PEPS, on behalf of the 

implementing entity, the K10DOO, or in future the latter directly on its own account 
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 As a condition to start expropriation, the Beneficiary of Expropriation must arrange a Bank 
Guarantee with a Commercial Bank, in the assessed total sum for payment; 
 

 In the case of privately owned agricultural land, if comparable land of the same  type and 
quality, or the appropriate value, in the same area or vicinity (Article 15 of the Expropriation 
Law) can be identified, it is offered to the projected affected person with formal title; 

 

 The comparability of land is determined on the basis of an assessment of the available public 
land, by an accredited expert hired either by the Beneficiary of Expropriation, or the Ministry 
of Agriculture;  

 

 In case of disagreement on the comparability of the land offered, a different accredited expert 
would be hired by the local municipality to determine the comparability of the land offered; 
 

 Further disagreement would result in the project affected person resorting to the judicial 
process, where a decision would be made on the comparability of the land, or the payment of 
the assessed fair value in monetary terms;  

 

 Where comparable land cannot be identified, the project affected person with legal title is 
offered the assessed fair value as determined by the Tax Administration. If the project 
affected person wishes to challenge the assessment of ófair valueô they can resort to the 
judicial process; 
 

 For the project affected person, without formal title, there is no provision to pay 
compensation currently under the Law on Expropriation;  
 

 In addition, after the passage of the Law on Planning and Construction (Passed on May 5, 
2003, enacted on May 13, 2003), it is a criminal offense to construct any structure without a 
building permit on either public or private land; and 
 

 In the case of project affected persons, with formal title, who have constructed a permanent 
structure, without a formal building permit, compensation can be paid, if decided by a 
Court, under the Law on Fundamentals of Property Relations (1980, applicable from 1

st
 

September 1980, amended 1990, and 1996) in terms of the investment made ï as 
determined by an accredited Expert to assess the value of the materials used. 

 

Selected Provisions  

Under article one of the Expropriation Law, immovable property
3
 may be expropriated or ownership 

rights over such property restricted, only with equitable compensation which may not be lower than 

the current market price of such immovable property (hereinafter referred to as: the compensation), 

if it is so required because of a public interest
4
 defined under the law.  

                                                      

3
 Immovable property is defined, under the Law, as the parcels of land, buildings and other 

facilities. 

4
 The Government of the Republic of Serbia may define a public interest for expropriation if the 

expropriation of immovable property is necessary for the construction of a facility in the area of: 

education, health care, social welfare, culture, water management, sports, transportation, energy or 

utility infrastructure, facilities for the requirements of government authorities and the authorities of 

territorial autonomy and local self-government, facilities for the requirements of national defense, 

ensuring the environmental protection and protection against natural disasters, for exploitation of 
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The fair value of the immovable property affected by a particular scheme, or project, is determined 

by the Tax Administration, on behalf of the óBeneficiary of Expropriation.ô The value is assessed on 

the basis of comparable sales transactions in the area in the recent past.   The assessment of fair 

value takes into account the value of land, the cost of structures and installations, crops, woods, 

trees, fruit bearing tress, age of crops, vineyards, and the time needed to reproduce them.  The 

impact of the scheme on the value of land will not be considered in the fair value of the immovable 

property.   

The Law on Expropriation requires the Beneficiary of Expropriation to justify the need for 

expropriation and to demonstrate that the scheme cannot occur without the proposed expropriation.  

The declaration of public interest/use is a special procedure, which precedes and enables any 

property acquisition and expropriation.  

Immovable property, as defined, may be expropriated when necessary for the construction of 

facilities or undertaking of works of ñpublic interest/use.ò  The key assumption is that the scheme 

cannot progress without expropriating the immovable property.   

When the scheme is declared to be óof public interest,ô a concrete expropriation proposal by the 

Beneficiary of Expropriation is prepared and then submitted to the relevant municipality 

encompassing the project affected persons.  The respective Local Government Property 

Department, where properties are being expropriated, then administers the expropriation process 

at the local level in conjunction with the Beneficiary of Expropriation. 

A concrete expropriation proposal is prepared for each project affected person that contains the 

amount of land involved, the assessment of fair value for any immovable property, the justification 

of the need for the specific expropriation, together with the confirmation that the scheme is included 

in the relevant regional and/or spatial plan.  

The concrete expropriation proposal also involves the Beneficiary of Expropriation arranging a 

Bank Guarantee with a Commercial Bank for the assessed fair value. This assessment is prepared 

by referring to the Cadastre Register, which provides details on the title holder, the immovable 

property, the type of land, and the area of the affected land.  The concrete expropriation proposal 

also obliges the Beneficiary of Expropriation to submit a request to the Cadastre Office, Land 

Registry, or other public register, to prevent any transaction (Article 32) on the land to be 

expropriated. 

Under the Law, expropriation must be completed and all project affected persons are compensated 

in comparable land or in monetary terms, before the Building Permit (or Construction License) is 

issued to the contractor to mobilize and start the civil works. In the event that a project affected 

person (s) disagrees with the offered compensation in either form, they can resort to the judicial 

process, and the Beneficiary of Expropriation can request the Ministry of Finance, on an 

exceptional basis, for the permission to access the said plot (s) (Article 35). 

                                                                                                                                                                 

mineral resources, and for the construction of apartments to be used for meeting the requirements 

of socially vulnerable persons. 
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For any specific scheme to obtain public interest status, the Beneficiary of Expropriation is obliged 

to submit to the Government (through the Ministry of Finance) the feasibility study, the justification 

of the need for the specific expropriation, the estimated costs, the estimated land affected, and to 

the extent that details are available, the number of affected plots of land.  

The request for the designation must also document that the scheme is included in the relevant 

local, regional, or spatial plan. The public interest status can be granted at either national, or local, 

level depending on the specific Beneficiary of Expropriation, and the nature and size of the 

óschemeô.  

The Beneficiary of Expropriation is not required to prepare a social assessment (socio-economic 

study) or a baseline census with regard to project affected persons.  

The Law of Expropriation also applies the following principles:  

Acquisition and compensation principles apply to all types of rights such as ownership rights, third 

party rights such as lease rights, business rights, easement rights, rights of those who have been 

cultivating the land etc. (Law on Expropriation, Article 1).   

The expropriation may also include the instigation of an easement over the immovable property or 

a lease of the parcel of land for a specific period of time, which will be occupied temporarily and not 

for a period exceeding three years. The land must be restored to original condition before given 

back to the project affected person, with legal title (Law on Expropriation, Article 5/6). 

The Beneficiary of Expropriation shall grant to the project affected person, with any form of legal 

title (ownership, lease), of an affected residential building (public or private), or business premises, 

at his request, the equivalent right over another equivalent residential building (public or private), or 

equivalent business premises, in the same area or vicinity (Law on Expropriation, Article 16/19). 

Under Article 51 of the Law on Expropriation, the Beneficiary of Expropriation can be requested by 

a Court Decision to offer a compensation amount in monetary terms that exceeds the assessed fair 

market value, as defined earlier, if other personal or family circumstances of the project affected 

person deem it necessary to ensure that his/her livelihood is protected (e.g., number of family 

members, number of family members capable to earn a living, or number of family members who 

are employed, health status of family members, monthly income of the household, etc). 

Under Article 71 of Law on Expropriation, in the event of the administrative transfer of land or other 

natural resources which are owned publically, the publically owned legal entity (ies) that has/have 

rights over the land or other natural resources shall be entitled to the compensation for the labor 

and the funds invested in such land, or other natural resources, and the fair value of the land if the 

legal entity (ies) has proof of purchase.  The assessment of the investment, or the fair value, is 

made by the relevant accredited expert, as discussed above. 
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The Expropriat ion Law and the World Bank Pol icy on Involuntary 

Resett lement (OP/BP 4.12)  

In general, the institutional framework for expropriation in Serbia is strong and broadly compatible 

with the World Bank Policy on Involuntary Resettlement (hereafter OP/BP 4.12), but there are 

some significant exceptions.   

In order to fully comply with OP/BP 4.12, the following steps will need to be taken by the 

Beneficiary of Expropriation (Currently PEPS, on behalf of K10DOO, or in future K10DOO directly):   

 The Beneficiary of Expropriation shall establish an independent grievance commission, 
comprising representation from the Beneficiary of Expropriation, the implementing entity 
(K10DOO), and the municipalities encompassing project affected persons, together with 
adequate representation of project affected persons themselves; 

 This body should be established by the Beneficiary of Expropriation at the same time as 
the section specific Resettlement Action Plan for any one section (expropriation proposal 
under the Republic of Serbia Law on Expropriation) is sent to any Municipality 
encompassing project affected persons;   

 The objective of the independent grievance commission is to provide guidance/advice, and 
to deal with any complaint/grievance associated with any expropriation or resettlement 
under the scheme;  

 The scope of responsibility of the independent grievance commission involves the 
responsibility to mediate in any dispute on the comparability of offered agricultural land, or 
the assessed fair value for immovable property; 

 The independent grievance commission has the possibility to hire, with costs covered by 
the Beneficiary of Expropriation, an accredited expert to review and assess the 
comparability of offered agricultural land, or the assessed fair value for immovable 
property;  

 If the independent grievance commission determines that the offered agricultural land is 
not of comparable value, they can request the Beneficiary of Expropriation to pay the 
assessed fair value, as determined by the Taxation Administration; 

 If after mediation, the project affected person, offered comparable agricultural land or 
assessed fair value for immovable property, disputes either the comparability or the 
assessment of fair value, they are free to enter the judicial process in a manner consistent 
with the current Law on Expropriation; 

 A social assessment (socio-economic study) of the project affected persons will be 
undertaken by the Beneficiary of Expropriation during the preparation of each individual 
section specific RAP (expropriation proposal under the Republic of Serbia Law on 
Expropriation). 

Moreover, as noted earlier, the compensation under the Republic of Serbia Law on Expropriation is 

determined in accordance with the prevailing market price after taking into account the value of 

land, cost of structures & installations, crops, trees, wells, age of crops, vineyards, and the time 

needed to reproduce them. The effect of the project on the value of land will not be considered 

while evaluating the properties.  This, although comparable to the replacement cost defined under 
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OP/BP 4.12, does not specifically mention the cost of any registration and transfer taxes.  

Accordingly, under this RPF, any compensation of productive land and/or property, including 

businesses, should include the registration cost in the Cadastre Office, or other relevant register, 

any administrative fees, and/or transfer taxes. 

The Republic of Serbia Law on Expropriation is not clear about the status and rights for those 

project affected persons, who currently use public or private land, but do not hold formal title. 

However under OP/BP 4.12, their status is clear, project affected persons, without formal title, who 

have been using public land or private land are entitled to compensation for any investment made 

on public and private land in the cost of structures and installations (under the Law on 

Fundamentals of Property Relations (1980, applicable from 1
st
 September 1980, amended 1990, 

and 1996) in terms of the investment made ï as determined by an accredited Expert to assess the 

value of the materials used, crops, woods, trees, fruit bearing trees, vineyards, the age of crops 

and the time needed to reproduce them. 

These rights do not extend to individuals who commence activities, either in the form of cultivation 

or the construction of any immovable property, after the declaration of public interest, reflecting 

current practice where property transactions are restricted under Article 32 of the Republic of 

Serbia Law on Expropriation.
5
 

 

                                                      

5
 The declaration of public interest was made in the case of the E-75 in the Official Gazette of the 

Republic of Serbia Number 78 in 2008 and in the case of the E-80 in the Official Gazette of the 

Republic of Serbia Number 84 in 2008. 
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3. PROJECT DESCRIPTION 

3.1 Route Characteristics 

3.1.1 Route Description 

The Basic spatial and constructive characteristics of newly designed highway are presented under 

this chapter. 

E ï 75 highway section, from Grabovnica to Levosoje, which is the southern branch of Corridor X, 

is divided into 5 sections: 

a. Grabovnica - Grdelica 

b. Grdelica ï Cariļina Dolina 

c. Cariļina Dolina ï Vladiļin Han 

d. Vladiļin Han ï Donji Neradovac 

e. Donji Neradovac ï Levosoje 

3.1.2 Spatial Characteristics 

ʘ) Section: Grabovnica - Grdelica  

The very beginning of the section lies on the left bank of the river J. Morava. In front of Mala 

Kopaġnica, the route crosses over the existing road and railway as to enter into the valley of the 

Slatinska reka and Juzna Morava immediately after the settlement Mala Kopaġnica and to transfer 

its position to the right bank of the river Morava, in corridor of regional road R ï 214 and a railroad. 

Immediately before the entry of Grdelica, the route is transferred to the right bank of the Juzna 

Morava and follows a slope of Karamanova ļuka, coming close again to the main road M-1. To the 

end of the section, the route is located on the position of the existing road M-1. 

b) Section: Grdelica (Gornje Polje) ï Cariļina Dolina 

Two forms of relief are characteristic, conditioning use of appropriate elements of horizontal and 

vertical projection. The highway route on this section passes through two types of different 

topographic characteristics. 

 flat ï highway route is located on the Juzna Morava river draft; 

 Hilly ï mountainous ï with the route located in a cut or deep cut with steep slopes on the 

left bank of the Juzna Morava. 

With the beginning of the section, the route enters into Grdelica Gorge and follows the railroad Nis 

ï Skopje, main road M-1 and regional road R-214 in a parallel manner. Due to topographic and 

infrastructure constraints the route follows the valley and crosses the river Juzna Morava for seven 

times, by means of structures of different lengths. In the zone of Predejane, the highway route is 

located in a tunnel due to the hilly terrain in the area. 

 

c) Section: Cariļina Dolina ï Vladiļin Han 

The highway route, in its first segment, crosses the right bank of the Juzna Morava and its position 

is between the existing main road M-1 and a railroad. Then, by means of a bridge, it transfers its 
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position to the left bank and thus bypasses the settlement Dzep. After it returns to the right bank of 

the Juzna Morava, the route passes by the ñMomin Kamenò stone quarry. From thereon, the route 

leaves the valley of the Juzna Morava. Topographic characteristics, from the location of leaving the 

Juzna Morava channel up to going across the Vrla River, conditioned a need for designing one long 

tunnel (ñManajleò ï 1804m) and greater number of bridges. The route bypasses Vladicin Han 

through hilly ï mountainous terrain from the eastern side, as to return to the valley of the Juzna 

Morava, i.e. in the corridor of the existing main road M-1, at the end of the section.  
 
The highway masters two wide valleys: Dzemin Dol and valley of the Vrla River by two structures. 
From the intersection Vladicin Han, terrain conditions become significantly ñmilderò. 

d) Section: Vladiļin Han ï Donji Neradovac 

The highway route is located on the right bank of the Juzna Morava and more or less follows the 

riverbank up to Mazaraca village. The plan is to use the route of the existing main road M-1. 

Diverting from the route of the existing main road M-1 is conditioned by proximity of town Vranje. 

Position of the route that was accepted was requested by its going over the railroad JZ by bridges 

on two locations. The highway route descends into the Juzna Morava valley and passes near a 

dyke. After the second going over the railroad, by its remaining length to the end, the route is 

positioned in parallel with the railroad. At the very end of the section, the route goes back to 

corridor of the existing road M-1.  

e) Section: Donji Neradovac - Levosoje  

The route for the section from D. Neradovac to Levosoje is located in the area of Bujanovac basin, 

that is, in the area of one part of the Juzna Morava valley. For the shorter segment, it is located in 

the area of valley of the Presevska Moravica ï Presevo basin. In the zone of highway route, terrain 

is hilly and flat. At beginning of the section, the designed route mostly cuts roots of the slopes. In 

continuation, the route is situated on the slopes, while partly it is located in the alluvial plain of the 

Juzna Morava and in the end in alluvial plain of the Presevska Moravica. 

3.1.3 Construction characteristics 

Geometrical cross-section of the highway for design speed of 100 km/h: 

 

Driving lanes   4 h 3.50 m   = 14.00 m 

Emergency lanes  2 x 2.50 m   = 5.00 m 

Marginal strips  2 x (0.35 m+0.20 m)  = 1.10 m 

    Total pavement  = 2 x 10.05 m 

 

Verge    1 x 3.00(4.00= m  = 3.00(4.00) m 

Earth shoulder  2 x 1.00 m   = 2.00 m  

   TOTAL     25.10(26.10) m 

 

Geometrical cross-section of the highway for design speed of 120 km/h: 
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Driving lanes   4 x 3.75 m   = 15.00 m 

Emergency lanes  2 x 2.50 m   = 5.00 m 

Marginal strips  2 x (0.50 m+0.20 m)  = 1.40 m 

    Total pavement  = 2 x 10.70 m 

 

Verge    1 x 4.00 m   = 4.00 m 

Earth shoulder  2 x 1.50(1.00) m  = 3.00 (2.00) m 

   TOTAL     28.40 (27.40) m 
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Table 3-1 Construction characteristics of E-75 highway Grabovnica - Levosoje 

 

 

 

Section:  

Grabovnica ï 

Grdelica 

Section: Grdelica 

(Gornje Polje) - 

Cariļina Dolina 

Section: Cariļina 

Dolina ï Vladiļin 

Han 

Section: 

Vladiļin Han ï 

Donji Neradovac 

Section: 

Donji Neradovac - 

Levosoje 

Highway E-75 

Grabovnica - 

Levosoje 

Length (km) 7.869 12.012 14.328 26. 358 15.795 76.362 

AADT
*
 (veh/day) 18 400 10 715 10 715 21 298 17 444 / 14 827**  

Design speed Vr (km/h) 120  100 100 / 120 120 100 / 120 100 / 120 

Horizontal curve 

radius, min. /max. 

applied (m) 

750 / 2 500 450 / 3 000 450  / 1 600 750 / 5 000 750 / 4 000 450  / 5 000 

Longitudinal grade,  

min./max. applied (%) 
0.2 / 2.60 0.0 / 5.00 0.2 / 3.50 0.15 / 3.50 0.0 / 4.00 0.0 / 5.00 

total width of roadbed 

(m) 
28.40 26.10 

25.10 / 26.10 / 

28.40 
27.40 27.40 25.10 - 28.40 

drainage concept open system open system open system 
open and closed 

system 
open system 

open and closed 

system 

retentions, number - - - 1 - 1 
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Section:  

Grabovnica ï 

Grdelica 

Section: Grdelica 

(Gornje Polje) - 

Cariļina Dolina 

Section: Cariļina 

Dolina ï Vladiļin 

Han 

Section: 

Vladiļin Han ï 

Donji Neradovac 

Section: 

Donji Neradovac - 

Levosoje 

Highway E-75 

Grabovnica - 

Levosoje 

delevelled crossroads  
Grdelica 

(Y-junction) 

Predejane 

(Y-junction) 

Vladiļin Han 

(Y-junction) 

Vranje 

(Y-junction) 

Bujanovac 

(Y-junction) 
5 

underpasses AP, 

number 
- 2 - 1 - 3 

overpasses, number 3 1 2 4 2 12 

Bridges, number 6 15 13 25 10 69 

T
u
n
n
e

ls
 

Total length. ï 

left (m) 
- 943.92 1 778.0 - - 2 721.92 

Total length. - 

right (m) 
- 1 112.41 1 804.2 - - 2 916.61 

Galleries, number - 2 3 - -  

Supporting facilities 

highway 

maintenance 

centre  

- - 

2 gas stations 

2 motels (Han and 

Vranje) 

2 lay-bys 

highway 

maintenance 

centre 

rest area with gas 

station 

2 maintenance 

centres 

3 gas stations 

2 motels 

3 lay-bys 
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Section:  

Grabovnica ï 

Grdelica 

Section: Grdelica 

(Gornje Polje) - 

Cariļina Dolina 

Section: Cariļina 

Dolina ï Vladiļin 

Han 

Section: 

Vladiļin Han ï 

Donji Neradovac 

Section: 

Donji Neradovac - 

Levosoje 

Highway E-75 

Grabovnica - 

Levosoje 

Pavement flexible flexible flexible flexible flexible flexible 

* Average Annual Daily Traffic (vehicle per day) 

* * Donji Neradovac ï Srpska Kuca / Srpska Kuca - Levosoje 
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3.2 Geographical position 

The designed section of the highway, from Grabovnica to Levosoje, represents one of the 

most important traffic corridors in the Serbian traffic system, since it connects the most 

significant social and economic centres of the northern and southern part of the Republic. At 

the same time, it represents part of E-75 highway Belgrade ï Nis ï Macedonian border, road 

which is a branch of the trans-European main road (TEM) and which connects European and 

Balkan countries. 

For most of its part, the route is located in the corridor of existing road M-1, i.e. it goes through 

the valleys of the rivers Juzna Morava and Presevska Moravica. 

By its entire length, the route is located in the region of Juzno Pomoravlje. In the wider sense, 

Juzno Pomoravlje embraces basin of the Juzna Morava, while speaking more precisely, it 

represents valley region. This region is comprised of the old block mountains, several 

depressions and composite valley of the Juzna Morava. Meridian stretched sub-region, where 

the highway route is located, is comprised of composite valley of the Juzna Morava, 

downstream parts of which are Vranje basin, Grdelica gorge, Leskovac basin and basin of the 

Presevska Moravica ï Presevska kotlina. This natural direction of the northeast orientation 

represents both old and new corridor of roads and railroads to Greece and the Middle East. 

The prospective E-75 highway is located in the valley of the Juzna Morava and follows the 

river flow, transferring its position from the left to the right riverside. The route crosses through 

different morphological forms ïLeskovac basin, Vranje basin, Presevo basin and Grdelica 

gorge. Grdelica gorge is one of the biggest gorges in Serbia (30 km long and 550 m wide). In 

the north, it is connected to Leskovac basin, while in the south it borders on Vranje basin and 

it represents the shortest connection between the Danube and Vardar. Vranje basin is 

stretched in the SW ï NE direction; it is 30 km long and 6 km wide.  

Rodopi (old block mountains) limits composite valley of the Juzna Morava. Mountainous 

massif is comprised of Kukavica (1 441 m), Grot (1 323 m) and Oblik in the west and 

Kruġevica, Ļemernik (1 638 m), Vardenik (1 875 m) eastwardly. 

Drainage pattern is varied and belongs to the Juzna Morava river basin. The main water flow 

is the Juzna Mora (343 km) with its tributaries. 

3.3 Social Aspects 

From the aspect of organization, arrangement and use of territory of the Republic of Serbia, 

the basic goal is to achieve more even territorial division of population and intensification of its 

reproduction, i.e. increase of share of the young in emigration areas and areas with high index 

of ageing. Realization of this goal is achievable by combined, adjusted measures of 

demographic policy and policy of regional development in the field of two fundamental 

components of demographic development (biodynamics and migration). 

Achievement of objectives of development and network organization is conditioned by 

directions of development and distribution of economic and social activities in the wider 

surrounding area. 

One of the most important problems is stagnation in number of inhabitants in the central and 

southern corridor segment. 
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The route of the E-75 highway goes through several municipalities of Jablanica and Pcinj 

district: Leskovac, Vladicin Han, Vranje, Bujanovac and Presevo in the southern part of 

Serbia. For municipalities subject to E-75 highway route, forecasts are that all municipalities 

would suffer very small decrease of total number of inhabitants, what would be a limiting 

factor for more intensive economic development initialled by the project implementation in 

these municipalities.  

According to the Spatial Plan of Serbia in regards to the contents, structure and size of 

gravitational zone, 6 levels of centres will be defined: 

 macro-regional centre  ï Niġ (235159 inhabitants) 

 regional centres ï Leskovac (156252 inhabitants) and Vranje (87288 inhabitants) 

 bigger urban centres with developed structure of activities and complex structure of 

servicesï Vladiļin Han, Bujanovac and Preġevo. 

Population projections per municipalities subject to E-75 highway construction are part of 

projections prepared for the whole territory of Serbia. These projections were completed for 

the purpose of enactment of the Spatial Plan of the Republic of Serbia, while in this particular 

case they were prepared to cover a period until 2021. Projections for growth of population in 

municipalities where E-75 is to be constructed were prepared based on analysis of previous 

demographic growth in municipalities, as well as hypothesis made in regards to fertility, 

mortality and migrations. 

The assumptions are that the abovementioned municipalities would have steadfast migration 

balance in the complete projected period. Based on these hypotheses and the expected 

positive movements in social-economic development for the period until 2021, perspectives 

are that these municipalities would suffer vey small decrease of total number of inhabitants 

per average annual rate of 0.06%. 

According to these projections, increase of total number of inhabitants is expected in 

municipalities Leskovac and Vranje, while depopulation is continued in other municipalities. 

Road construction can improve communication of less developed settlements with 

economically more developed urban centres such as Vladiļin Han, Vranje, Vranjska Banja 

and Bujanovac. Renting potentials would grow, causing positive social and economic effects 

for locals. On the other side, existence of the highway near settlements can reduce intensity 

of use of some inhabited zones and activities (due to noise, big traffic intensity, greater 

number of transit passengers) and thus influence modification of allocation of land with 

reduction in value of the land and ownerôs profit. 

Presence of the highway in municipalities would partly disturb development of villages and 

endanger functional connections between certain parts of settlements. Position of the highway 

at the very border of constructed urban settlement would be a limitation for further 

development of functions stated for that specific direction. 

On the other hand, by construction of the highway, and especially of parallel connections 

(regional road R-214), due to better accessibility and shortening of travel time, it can be 

expected that life conditions would improve and renting potentials for structures increase for 

settlements positioned on the route of highway. By construction of supporting structures, gas 

stations, lay-bys, service stations and motels, a need for employment of locals would increase 
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simultaneously with development of consumer goods market, generally abetting total 

economic development of the district where the highway is located.  

In the wider area of research, there are villages with relatively small number of population, 

growth of which is constantly decreasing. Although a key activity of locals is agriculture, data 

indicate that number of people actively involved in agricultural production in comparison to 

total number of inhabitants reduces drastically. This analysis shows that population capable of 

active working is more directed towards the closest economic and urban centres. Therefore, 

construction of this road would benefit to traffic connections and thus enable greater 

accessibility to the mentioned town centres for the population. 

Stimulation of growth of smaller towns for reaching bigger concentration of population would 

decrease pressure of population on bigger centres and consequently would be one of 

conditions for development of more quality structure of relevant functions in these centres, 

improvement of the total urban situation and solving of communal problems. 
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4. BASELINE DATA 

4.1 Geology and soil  

4.1.1 Soil Characteristics  

The soil within the analyzed area belongs to classes of fluviatile and fluvio-glacial soils. In 

most cases, these are azonal soil types, their development and production are on different 

levels, which is caused by different periods of flooding, undisturbed pedo-genetic processes, 

various drifted material. The specific characteristics of these soils are: 

 The soil receives water from three sources mainly: atmosphere sediments, flooding 

waves and underground waters, 

 The dynamics of the watering depends on the seasonal fluctuation which is in a direct 

relation to the river levels 

 The mobility of underground waters yields more oxygen to the soil 

 Flooding waters drift suspended materials which is deposited in the fields and creates 

accumulations of soil materials. 

The largest part of the analyzed area belongs to a soil type called fluvisol or simply alluvial soil 

whereon ephemeral herbaceous vegetation and flooding shrubbery of grey willow (Salix 

cinerea) grow, as well as woods belonging to Salici ð Populetum type. The soil in the planes 

and on the hilly terrains belong to the class called smonica and metamorphosed smonica. 

Alluvial drifts in the valley of the South Morava river have a high agricultural value. Their 

morphological, physical and chemical characteristics give advantageous conditions for the 

development of agricultural cultures. This soil in the analyzed highway area for the most part 

belongs to the second class of agricultural land. 

The group of soils in the hilly and mountainous area includes the acid brown soil and para-

podzol soil. The acid brown soil is connected with silicate rocks (sandy, clayey, mica, phyllite, 

acid eruptive rocks) and it represents a home for different forest communities (beech, beech-

fir tree, red fir and oak tree forests). The development of acid brown soil is in the direction of 

para-podzol soils which are very common in our mountainous areas. In many cases, these 

are better than the acid brown soils they have developed from. Namely, the higher level of 

acidity and a low level of basis are not a hindrance for certain olygotrophic forest types which 

flourish in such conditions (juniper and white pine). 

4.1.2 Relief ï Geomorphological Features and Catchment Area  

4.1.2.1 Geomorphological Features of the Terrain  

The area which is the subject of the analysis belongs to South Serbia and morphologically it 

includes the terrain which is marked by hilly-mountainous and plane relief. 

The route of the highway E 75, in more or less all its parts, goes along alluvial and terraced 

ledges of the South Morava river and its larger tributaries on the terrain altitude of 294 to 310 

mnm. The slopy parts of the terrain usually are slanted 5Ü tʦ 25Ü. 
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The modern Relief of the analyzed area and its morphological forms have been created in a 

cooperation of specific geological materials and intensive erosion, and beside tectonic 

movements, these have had a crucial influence on the process of their creation. 

The most remarkable morphological form in the relief of the analyzed area is the Grdelica 

canyon whose creation was related to the influence of many different factors through a long 

period of time. 

During the lake phase in the basins, the Grdelica canyon did not have the form it has today. In 

that period, above the today canyon, there was a kind of strait connecting Vranjsko and 

Leskovacko lakes. 

The relief forms which were created in the Grdelica canyon through the erosion of the above 

said strait, and through a subsequent outlet of the lake and finally the South Morava river exist 

in the form of terraces, capes and terraced flooded soil. 

Above the Grdelica canyon (1100 - 1200 mnm) a large valley of the «lake straits» is located. 

There are river terraces in the canyon which correspond to the lake terraces of the basin. 

Fans of flooded terraces are situated on the confluences of big tributaries, and the South 

Morava river has carved terraces tall more than 10 meters in them, and the tributaries 

themselves carved in terraces in their flooded grounds. 

The tributaries of the South Morava river mostly flow through canyon valleys and have a big 

vertical fall and a huge mechanic power. Two of the most frequent creations of vertical erosion 

are gullies and ravines which represent deep erosion carves of different lengths and widths 

with very steep and unstable sides wherefrom material is constantly falling. Their appearance 

is connected with the slopes covered in several layers of material. 

The final two parts of the route of the Nis-FYRM border highway are dominated by the 

Vranjska basin which is situated in the SW-NE direction and which was created by radial 

tectonic movements in the slate and magma complexes of the Rodopian mass. 

Tectonically and morpho-structurally speaking, the terrain is situated on the western part of 

the Serbian-Macedonian mass where a Neogene depression is superposed ï this depression 

is Vranjski trench which lies in SW-NE direction and with the denuded surface of the alluvion 

of the South Morava and Presevska Moravica rivers. The alluvial area of the Presevska 

Moravica river is 300 - 500 m wide, ʘnd the one of the South Morava river is about 1 500 - 2 

000 m wide, and it reaches a width of 3500 m near Bujanovac (where the Binacka Morava 

and the Presevska Moravica rivers create the South Morava river). This alluvion is bordered 

by offshoots of Velja Glava (in the North) and Rujan (in the South) mountains.  

Catchment Area  

The main characteristic of the hydrography of the area where the subject highway is located is 

the valley of the South Morava river. From the very beginning of the E 75 highway part 

Grabovnica-Grdelica the South Morava river meanders in its very vicinity, the newly projected 

route touches it in several places and it even crosses it in two places (at km 869 + 430.00 and 

km 870 + 806.00). All tributaries are more or less vertical on the flow of the South Morava 

river and they are mostly torrential with wide proluvial fans near the confluence with the main 

recipient. The more important tributaries to the South Morava river in this part of the route are: 

the Slatina river, the Kopasnicki brook, the Vojnicki brook, the Manastirska river and the 

Oraovacki brook. 
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Along the highway part between Gornje Polje and Caricina Valley, the main tributaries to the 

South Morava river are the Predejanska and Caricina rivers. 

Between the Caricina Valley and the town of Vladicin Han, the analyzed area includes the 

zone of confluence of the more important left tributaries: Seliska, Vircina, Katiceva valley, 

Seliste, Dzemin Dol valley and the Vrla river. Also, the highway route is crossed by a number 

of unnamed brooks, as well as numerous slopes wherefrom surface waters flow towards the 

route of the future highway. 

In the part of the highway between Vladicin Han and the town of Donji Neradovac, there are 

occasional and permanent waterways which drain surface waters off the newly formed 

terrains of the Vranjska basin and its hills, and off the crystalline slates and the Bujanovac 

granite mass which exist on the verges of the newly formed basins. All tributaries are more or 

less vertical onto the flow of the South Morava river and they are mostly torrential with wide 

proluvial fans near the confluence with the main recipient. The more important right tributaries 

to the South Morava river are: the Bresnicka, Vrbovska, Jelasnicka and Dekutinska rivers, and 

the left tributaries are the Jovacka and Lepenicka rivers. 

The potential of surface waters in the part of the E 75 highway between Donji Neradovac and 

Levosoje is reflected primarily in the rivers South Morava and Presevka Moravica. Their 

tributaries are the Neradovacka, Davidovacka, Bogdanovacka and Bujanovacka rivers. 

4.1.3 Geological Structure 

Regarding the geological structure, the analyzed area on the route of the highway parts 

between Grabovnica and Levosoj consists of metamorphic, magma and sediment rocks of 

different age. 

The metamorphic rocks (Serbian-Macedonian mass) are the oldest mass in this area. They 

occur as crystalline slate in the Vlasina complex (belonging to the Refay-Cambrium era). 

Slates occur in various forms, which often appear intermittently on a small area. In general, 

metamorphic rocks of the analyzed area are distinctly slaty, and tectonically are very 

damaged, broken and pleated. 

Magma rocks are also very common and represented by granite dacite and andesite rocks 

and their tuffs. 

On the analyzed area different sedimentary rocks have been registered belonging to 

Cretaceous, Tertiary and Quaternary periods. 

Due to tectonic movements the Serbian-Macedonian mass has been divided in blocks and 

some of them have sunk lower forming thus tertiary basins. These basins have been filled 

with clastic sediments: conglomerates, sandstones, dolostones, limestones, clays and some 

smaller layers of tuff, coal and shale. According to their genetic origin, these are volcanic 

sediments and metamorphic rocks (Eocene) and lake sediments (Miocene, Miopliocene and 

Pliocene). The tertiary basin was followed by occasional stronger activities whose products 

were numerous andesite-dacite seams. 

The Quaternary sediments make the surface part of the terrain and according to their genesis 

they belong to: alluvial sediments (gravel-sand-clay), deluvial sediments (clay-silt-sand with a 

different percent of rubble material) and proluvial sediments (gravel-sand-clay). The situation 

and the thickness of Quaternary sediments is quite different in different areas. 
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The alluvial river drifts fill the beds of most of river and brook valleys, as well as the 

topographically lowest parts of the terrain. Morava's drifts have different granulometric 

structure, which depends on the fall and the width of the river and on the material brought in 

by some of the tributaries. The alluvial drifts mostly consist of sand, large-grain sand and fine-

grain gravel. 

The proluvial drift is not so common and it is mostly located on the verges of river and brook 

valleys. It is of distinctly uneven structure, it is not well-pressed and folded. It consists mostly 

of gravel and sand, but blocks, pebbles and rubble are also present. 

The deluvial drifts in the sedimentary terrains exist in the form of gravelly-sandy clays, and the 

terrains built of crystalline slate consist mostly of rubble, i.e. Scaly, sandy-clayey soil. These 

drifts have been noticed on most of the slopes and at their foot. Intensive surface 

decomposition of the rocks, especially of crystalline slate and sediments, gives a lot of 

material for their creation. The deluvial drifts reach a thickness of more than 10 m and in the 

hilly parts of the terrain these are only surfaces which can be cultivated. 

Co-alluvial drifts have been registered in terrains built from crystalline slates first of all. They 

have been created by the movement, primarily by sliding, of thick zones of decomposed 

crystalline slate which are made of rubble which was not evenly interspersed by clay. The 

thickness of these drifts is mostly between 5 and 10 meters, and in some places even more.  

4.1.4 Hydrogeological Features of Bedrock  

Hydro-geological characteristics of the rock masses and terrains depend on the geological 

characteristics: lythological rock types, the percent of tectonic and exogenous damage and 

the hypsometric position in relation to the erosive bases. 

The lythological structure clearly shows that the zone of the projected highway route includes 

mostly rock masses of intergranular porosity and, in fewer cases, of intergranular-fissure and 

fissure porosity. 

According to these facts, the following rock categories have been determined according to 

their hydro-geological functions: 

Permeable rocks with intergranular, intergranular-fissure and fissure porosity. According to the 

permeability, highly-permeable, medium-permeable and low-permeability rocks have been 

defined. 

The category of highly-permeable rocks includes alluvial sandstones and gravel in the valleys 

which represent the most significant waterway area along the analyzed highway route. They 

are very common in the area of Vranjska basin, where the thickness of the gravel and sand 

sediments reaches 4 - 8 m with a semi-permeable overlying seam which is 2.5 - 4.0 m thick. 

The filtration quotients are within kf = 1.2 - 6.0 ʭ 10
-3

 m/s limits, and the effective porosity is  

= 0.22 - 0.26. In the hydro-geological sense, alluvial sediments represent a distinctly two-

layered environment: highly-permeable sandstones and gravels represent the watering 

environment and overlying alevrites and alevrite clays represent the semi-permeable overlying 

seam with the average filtration quotient of kf = 1.0 ʭ 10
-7

 m/s and the effective porosity of  = 

0.1. 

The medium-permeable rocks, which include terraced sandy gravels, which have a higher or 

lower amount of clay in them, are situated mostly on the right bank of the South Morava river. 

They lie on the verge of the alluvion as morphologically distinct plateaus elevated above the 
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erosive basis for about 5 - 6 m, and sometimes 10 - 12 m, or fragmentary on the verge of the 

Neogene depression of the Vranjska basin. The thickness of all rock masses is 2 - 4 m, 

permeability is inhomogeneous, and the filtration quotient is within k f = 5 ʭ 10
-5

 - 1 ʭ 10
-4

 m/s 

range, ʘnd the effective porosity is  = 0.14 - 0.16. In the overlying parts of this complex the 

permeability is identical like in the alluvial sediments.  

The low-permeability rock masses which are common on the sloped parts of the terrain or are 

partly flooded over the terraced and alluvial sediments make the deluvial, proluvial-alluvial and 

proluvial sediments of heterogeneous material structure. They are made of rubble, gravel, 

sandstones, alevrite and clay. 

Impermeable rock masses made of dolostones, dolostone and bentonite clay and lignite 

belonging to the Torton period are practically impermeable environment with the filtration 

quotient of kf = 1 ʭ 10
-8

 m/s. Certain isolated sandy circles within this complex represent 

closed watered parts. 

Hydrogeological complexes are not so common, but they have been registered on the verges 

of the Vranjska basin as a part of Neogene sediments. This category includes sediments from 

the Pliocene and Miopliocene periods, as well as pyroclasts, products of volcanic activities. 

Sandstones from the Pliocene period are intermittent with clay, dolostone, bentonite clay and 

coal and they all represent a hydrogeological complex wherein sandstone is the watered 

environment whereas other lythological members function as semi-permeable or impermeable 

overlying or underlying layers. The permeability of sandstones is quite uniform and k f = 5 ʭ 10
-

5
 m/s, whereas the effective porosity is  = 0.11 - 0.14. Pliocene sediments are common along 

the highway route on the left valley of the South Morava river from the town of Rakovac to 

Mostanica. 

Miopliocene complex represented by weakly connected conglomerates, sandstones and a 

gravely-sandy series, also is completely included in this category because clay, dolostones 

and limestones which are interstratified in this complex represent the impermeable overlying 

or underlying layers. Filtration quotient is within kf = 1 ʭ 10
-5

 - 5 ʭ 10
-5

 m/s range and the 

effective porosity is  = 0.11 - 0.14. 

Pyroclastites, tuff, tufites, volcanic breccia and aglomerites located on the left bank of the 

South Morava are in general rock masses of low permeability. 

The underground waters regime depends on the regime of the South Morava river flow and it 

has a hydraulic connection to it. 

The watering environments where larger or more numerous accumulations of underground 

waters have been created ï the so-called springs are: 

 Watering environments of intergranular porosity with compact springs: 

 Sediments of gravel, sand and clay of modern alluvials and terraces; 

 Deluvial, proluvial and deluvial ï proluvial clayey-sandy rubble and clayey-sandy 

gravels; 

 Sandstones from Pliocene, weakly connected sandstones and conglomerates, 

gravels and miopliocene sandstones; 

 Pyroclasts, tuff and volcanic breccia . 

 Watering environments of fissure and fissure ï karst porosity with scattered springs: 
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 Tertiary volcanites ï dacite, andesite and quartzlatites; 

 Dolomite limestones from the younger cretaceous period. 

Compact springs 

In the river and river-lake sediments in the valley of the South Morava river as a two-layered 

watering environment, subarteske were formed, and in certain parts of the alluvion, there are 

free springs. They represent the most numerous underground water accumulation in the 

analyzed area. 

These springs are used as water supplies of larger settlements. 

In order to supply the town of Vladicin Han with water, two springs have been formed in the 

alluvium 

(Wolf) whose capacity is Q = 26 l/s. These springs are approximately 500 - 600 m distant from 

the projected highway route. The overlying permeable layer is very thin (up to 3 m), so the 

natural protection from direct pollution is negligible. 

The springs in the sandy gravel of river terraces do not cover a large area and are submerged 

or free. These springs are fed mostly with water from precipitation infiltration, and are emptied 

through evapo-transpiration and outlet of underground waters on the border of the watering 

environments and alluvial planes. These springs have a small capacity, mostly lower than Q = 

0.05 l/s and most of them are used as local water suppliers. 

Springs in the deluvial, proluvial and deluvial ï proluvial sediments mostly cover a small area 

and are limited to the parts of the terrain between the permanent and occasional brooks. They 

are fed by precipitation infiltration, which, due to a low permeability of this watering 

environment, can completely make up for the water deficit incurred by water outflow through 

numerous springs. Springs are located on the border of the watering environment and the 

basic rock mass which have not suffered any surface decomposition yet. The capacity of 

these springs is small. The use of these springs for water supply has only local significance 

and it boils down to supplying certain farming estates with water. 

The springs in the Miopliocene and Pliocene sediments have little water, but in the parts of the 

terrain where there are sandy layers, waterways of small capacity and a limited outflow 

duration can occur. 

The springs in pyroclastites, tuffs, tuffites and volcanic breccia cover a small area, they are on 

a free level and climatic regime. 

Scattered springs 

Several smaller scattered springs have been created in the Tertiary volcanites ï dacite, 

andesite and quartzlatites. Considering the area covered by these rock masses and their 

permeability, they have no significance whatsoever for the water supply, neither do they have 

any influence on the geo-technical characteristics of the terrain.  

4.1.5 Recent Exodynamic Processes and Phenomena  

One very significant characteristic of the area of the E 75 highway route is the existence of 

very intensive exodynamic processes, which occur as surface decomposition, erosion and 

ravinization, as well as sliding and crumbling. 
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The processes of surface decomposition are present on the entire area, and the thickness of 

the decomposed part depends primarily on the age and the lythological structure of the rock 

masses, and then on the intensity of external influences as well. Since crystalline slates are 

the oldest rocks in this area, they have suffered greatest changes of their physical 

characteristics. The decomposition zone in the crystalline slates in the Grdelica canyon is 10 

m thick on average. The overlying zone whose thickness is 1 - 3 m is mostly made of clayey 

rubble, whereas the percent of clay decreases with the increase of the depth, and the size of 

the basic rocky mass grows and changes from rubble to blocks. 

The decomposition of magma rocks has a different intensity and this has mostly been caused 

by their different age. Dacites in Momin Kamen are very fresh, and in the overlying zone are 

more crushed, whereas they are separated into large blocks by fissures on greater depths. 

Surface erosion and line erosion processes are especially obvious in the Grdelica canyon. 

Relatively steep slopes of the terrain lead to a transformation of a uniform erosion to a 

concentration of atmospheric precipitation into water jets which destroy and carry the soil 

away. These water jets become gullies and ravines whose thickness can reach up to 20 m. 

The South Morava river has a total of 2092 torrential tributaries, whose genesis belongs to 

different hydrographic classes of the torrential waterways family. Outbursts of the torrential 

waterways have been so frequent in the past, especially in the area of the Grdelica canyon, 

that many consider this area as a world torrential phenomenon. 

Ravines are the most common in the area of the Grdelica canyon, where 200 of them have 

been registered. They are partly repaired by dykes after catastrophic torrents. 

Sliding and crumbling processes are also related to the area of the Grdelica canyon, and they 

mostly occur in case of semi-connected loose material. The highest number of landslides 

have been registered in the area covered in crystalline slate in the valley of the South Morava 

and the Kozanicka rivers between the Grdelica canyon and the town of Vladicin Han. 

Landslides have been registered in the valley of the South Morava river in the valleys of 

rivers, brooks and ravines which flow into it and along their very banks, whereas sliding terrain 

away from the waterways does not occur so frequently. The most common are the old, 

currently calmed Landslides, and special attention has to be given to sliding areas ñSusevljeò 

and ñʂʦpitarceò near Dzep. 

4.1.6 Seismology  

The seismic characteristics of the terrain represents a parameter which is very important for 

the analysis of possible negative effects both onto the geological (natural) and the technical 

(roads, buildings, facilities) environment. The term seismic characteristics includes, in our 

case, an analysis of the seismic hazard and the seismic risk. The seismic hazard includes the 

study of kinematics and dynamics of earthquake occurrences, i.e. of their intensity on the very 

surface of the terrain, whereas analyses of the seismic risks include an assessment of the 

level of jeopardy a certain building is in and this is expressed in terms of possible small or 

grave damage. 

The area of this part of the Balkans peninsula represents a seismically very active area. Itôs a 

part of the Mediterranean ï trans-Asian seismic belt. 

The seismic hazard has been assessed on the basis of the available Seismological map of 

Yugoslavia whose scale is 1 : 1 000 000, and the probability of the assessed events to 
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ng 

to these maps, the wider area of analysis belongs to the following zones of seismic intensity 

(Table 4-1). 

Table 4-1 Seismic intensity of the analyzed area  

Return period (years) Seismic level on the ʄʂS scale (
0
) 

50 6,7 and 8 

100 6,7 and 8 

200 6,7 and 8 

500 8 and 9 

1 000 8 and 9 

10 000 8 and 9 

According to the maps of seismic regions, the analyzed area belongs to complex terrains 

where quakes of 7, 8 and 9
ʦ
 ʄʂS are possible. The seismic activities of these areas depend 

on different geological, geotechnical, hydrogeological, engineering ï geological and geo ï 

morphological factors. Seismic activities are especially increased along different geo-tectonic 

units, large depressions, on unstable terrains which are jeopardized by active Landslides and 

terrains flooded by underground and surface waterways. 

An especially important influence on the increase of the intensity of seismic quakes have had 

areas with a distinctly different relief and areas jeopardized by engineering ï geological 

processes (sliding). Due to the existence of large sliding areas, during the earthquakes the 

seismic level has been increased and a number of buildings built on this unstable terrain have 

collapsed. This did not happen only during catastrophic earthquakes, but after strong quakes 

which were quite distant from this area. 

The seismic characteristics of the terrain and possible increase in seismic, emphasize that, 

when building something in the entire area, all rules of a-seismic building have to be followed, 

and this requires further detailed seismic analyses for all the buildings which are built as an 

investment.  

4.1.7 Material sources 

Soil degradation, in terms of an influence on the environment, includes several different 

processes out of which special importance is given to the occurrences of landslides and rock 

falls, erosion, soil permeability change, possible worsening of soil characteristics in a wider 

area, soil degradation due to using an area as a source of construction materials, soil 

degradation due to depot forming, as well as due to other influences, which can have a 

greater or smaller importance in the given conditions. 

When building a road, the influence of various factors on the soil (its degradation) is primarily 

reflected in the needs for the transport of a large amount of construction materials, as well as 

in the need for starting material sources or depots. 
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In these specific conditions, the soil degradation might occur if a material source or a deposit 

is started. 

It has been calculated that excessive material will be generated during construction, due to 

digging out of tunnels, and carving into hillsides for large parts of the new road and that it will 

be necessary to form deposits, if possible, on the route and in its vicinity. The area which 

appeared after the correction of the water bed of the South Morava river (km 887 + 800 to km 

888 + 250), could be used as a depot of excessive materials, as well as the area along the old 

inundated plateaus of the waterway bearing its name. 

These deposits should be prepared according to a site specific plan, and if such areas are not 

converted for any specific purpose, they should be landscaped and planted/wooded and fertile 

soil imported. 

Also, a part of the excessive material can be deposited in ravines, which are currently eroding 

the foot of slopes causing local instability, which can undermine the future highway. These 

sites require stabilisation and provision of piped drainage and other geotechnical 

considerations as necessary.  

Regardless to the excessive material which occurs due to a huge lack of uniformity between 

the carving in and the trench, it will be necessary to compensate for the quality stone material 

and the natural aggregate built in during the construction of the highway E 75. Quarry ñMomin 

kamenò can be used for this purpose (about km 890 + 900), a stone mine which is in the very 

vicinity of the highway route.  In general borrow pits and quarries are well regulated by 

authorities in the country. 

Sand and stone, which are used a quality materials for dyke and basis construction, can be 

taken from the accumulated alluvial material associated with the South Morava river, but not 

directly from the river or riparian habitats. As an alternative to these sandy gravels, fresh re-

crushed green shale could be used in order to save the natural resources (see also Section 

5.2).  

During the designs to date efforts have been made to achieve an optimum material balance, 

by re-using material (from tunnels and cuttings) in new embankments or as sub base. Table 

4-2 gives information on the material balance for the sections of highway.  

Table 4-2 Material quantities 

  disposal (m
3
) borrowing (m

3
) 

 E - 75   

1. Grabovnica - Grdelica  327000 

2. Grdelica (Gornje 

Polje) ï Caricina 

Dolina 

 836000 

3. Caricina Dolina ï 

Vladicin Han 

768000  

4. Vladicin Han ï Donji 

Neradovac 

 1 682000 
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5. Donji Neradovac - 

Levosoje 

423000 394000 

 

4.2 Air 

4.2.1 Basic Climatic Characteristics  

The wide area around the projected highway route has the moderately continental climate. 

This is particularly obvious in the valley of the South Morava river and on its verges. The 

characteristics of this climate are mild summers, cold winters with a lot of precipitation and 

clearly marked transitory periods, with an especially long autumn. There is little precipitation 

during the summer, but wind circulation is strong. The average annual air temperature for the 

period between 1931 and 1970 was 8 - 10
0
C ʘnd 10 - 14

0
C in the South Morava river valley. 

The average annual temperature amplitude is 20 - 22
0
C. The average number of cold days 

when air temperature goes below 0
0
C is between 30 and 70 days. The Grdelica canyon has a 

climate which is somewhere between moderately continental and Mediterranean climate, with 

certain peculiarities conditioned by its geographic position, and especially its orographic 

(topographically induced rain) and hydrographic characteristics. 

Precipitation characteristics on the analyzed area will be important for basic analyses of water 

pollution, and wind characteristics will be necessary for the needs of quantification of air and 

soil pollution. The influence of other climatic parameters on specific spatial conditions will be 

interesting for the analyses of possible micro-climatic changes caused by the construction of 

the highway. 

There are no recorded data for the wind in the analyzed area along the projected highway 

route, so, in order to define the basic characteristics of the wind in the wider area of the future 

highway route, we analyzed the wind data recorded at the nearest meteorological station in 

the period between 1946 and 1996. 

A note has been made that data on certain meteorological occurences are often interrupted, 

and some meteorological parameters are missing. For all available series, characteristic 

values of the considered meteorological parameters are given in the following tables. 

Climatic parameters have been given in the table (Table 4-3) as well as a review of the basic 

wind directions and their average speed (Table 4-4). 
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Table 4-3 Climatic parameters on the route of the future highway ɽï75, part Grabovnica ï Levosoje 

 

ʄʝteorological 

station 

 

Average 

annual air 

temperature 

(
0
C) 

Precipitation 

Insolation in 

hours per day 

Average annual 

value of air 

humidity (%  

Average value of the 

sum of precipitation 

for several years 

(mm) 

Average date of the 

first snowfall 

Average date of the 

last snowfall 

Grdelica 6.5 - 10.9 601 - 911 - - 6.64 75.9 - 78.5 

Predejane 10.3 786.4 11.12. 21.03 - 65 ï 70 

Vladicin Han 8 - 12.7 606 - 911 - - - - 

Vranje 10.9 615.1 12.12. 22.03. 5.73 71.7 

Bujanovac 10.8 624.5 - - - - 

*
 the data are from the Climate Atlas, SHMI, as well as the data of the RHMI 

Table 4-4 Meteorological station Leskovac, Predejane, ʂuʢʘvica and Vranje 

Meteor. 

Station 
Wind direction N NE E SE S SW W NW no wind 

Leskovac 
frequency (%) 12.0 2.6 4.0 6.0 9.8 5.6 3.8 8.2 48.1 

strength (m/s) 3.0 1.4 1.8 1.9 1.8 1.7 1.8 2.6 - 
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Predejane 

frequency (%) 18.2 7.4 5.6 12.4 14.6 4.4 2.2 5.6 29.6 

Strength (m/s) 3.0 2.7 1.8 2.3 2.8 3.3 2.2 2.9 - 

Kukavica 
frequency (%) 10.1 16.5 8.5 1.5 5.4 24.7 8.5 6.5 18.3 

Strength (m/s) 3.0 2.4 1.7 1.9 2.7 3.4 3.0 3.2 - 

Vranje 
frequency (%) 4.9 14.8 4.1 1.2 3.7 5.0 2.7 1.0 29.2 

strength (m/s) 5.0 4.5 3.8 2.5 3.9 4.6 4.8 4.1 - 

 

 

 

 

 



 

Public Enterprise ñRoads of Serbiaò Page 36             

4.2.2 Applicable Standards  

The potential negative effects of certain air pollutants and the potential interaction of the effects on 

man, plants, animals and materials are especially important for the passing of regulations which 

govern this issue. The effort to reduce air pollution to acceptable limits by administrative measures 

has resulted in the passing of the Regulations on Limit Values, Pollution Concentration 

Measurement Methods, Criteria for Determining Measuring Points and Data Recording (Official 

Gazette of the Republic of Serbia, No. 54/92 and No. 19/06) which prescribe pollution 

concentration limit values (Table 4-5), episodic air pollution and systematic methods for the 

measuring of pollution concentrations, criteria for determining measuring points and the method of 

data recording. 

Table 4-5 Mean annual limit values of pollution concentrations represent MAC (Maximum 

Allowable Concentrations) 

Substance Value 
Pollutantsô MAC  

Inhabited Area (mg/m
3
) Uninhabited Area (mg/m

3
) 

Carbon Monoxide 

CO 

mean 

max.  

3 

10 

3 

5 

Nitrogen Dioxide 

NO2 

mean 

max. 

0.06 

0.15 

0.05 

0.085 

Lead 

Pb 

mean 

max. 

0.001 

0.01 

0.001 

0.01 

Sulfur Dioxide 

SO2 

mean 

max. 

0.05 

0.35 

0.03 

0.15 

Solids 

PM10 

mean 

max. 

0.05 

0.15 

0.03 

0.05 
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4.2.3 Current State of Pollution 

There are no significant concentrated sources of air pollution. The regional highway ʄ ï 1 Belgrade 

ï Skopje, regional road R ï 214 and the railway SZ Nis ï Presevo ï border with the FYRM are the 

line sourced of pollution which might cause an increase in the concentration of air pollutants. The 

data on the measured levels of air pollution along the analyzed route are not available. There is an 

assumption that the planned highway will become the dominant line air pollutant in the observed 

areas, due to its  predominantly rural nature.  

4.3 Noise 

Noise, as one of the more significant influences in this type of project, is defined by local legislation 

and standards: 

 Law on Environmental Protection (Official Gazette of RS No. 135/04) 

 Law on Environmental Protection ((Official Gazette of RS Nos.. 66/91, 83/92, 53/93, 67/93, 

48/94, 53/95)  

 Regulation on Allowed Environment Noise Levels (Official Gazette of RS No.54) 

 JUS U.J6.090 and JUS U.J6.205 standards.  

Standards for noise and air quality are given in Appendix F. 

Regulation on Allowed Environment Noise Levels provides for allowed noise level within the 

environment inhabited by man, methods of noise measuring, more detailed requirements to be met 

by professional noise measuring organizations as well as the contents of the document for sources 

of noise used. Allowed noise levels have been defined by JUS U.J6.205 standard. Report on 

preformed measuring and measuring methods have been defined by JUS U.J6.090 standard. 

There are no data on the existing noise levels for the analyzed area of the highway ɽ 75 

Grabovnica ï Levosoje, and no subsequent measuring have been performed. Highways, as line 

objects, cover a large area for analysis, so evidencing of the current noise levels is quite difficult. 

Organization of such measuring would demand a significant investment of financial means, time 

and effort, and the assessment is that, after the highway is built, traffic noise will be dominant. 

The current traffic noise level within the analyzed area along the highway route is is marked by the 

traffic on the regional highway ʄ ï 1 Belgrade ï Skopje, regional road ʈ ï 214 Nis ï Skopje and 

the railway SZ Nis ï Presevo ï border with FYRM. A conclusion can be drawn that, after the newly 

projected highway is open for use, it will become the dominant noise source in the study area.  

Maps of noise that show noise levels in the existing conditions are given in the Appendix E. 

4.4 Ecology 

4.4.1 Ecosystems and protected natural resource protection 

There are several categories of protected natural resources in Serbia: 

 National park ïa larger area with the natural ecosystems of high value in terms of 

preservation, complex structure of bio-geographical characteristics, with various forms of 

indigenous flora and fauna, representative physico-geographical objects and phenomena 

and cultural-historical values, representing a natural unit of national importance; 
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 Nature park - an area of well preserved elements, such as: water, air, soil, natural 

ecosystems.  

 Nature reserve and Special nature reserve - original or slightly modified part of nature, with 

very specific composition and characteristics of plant and animal communities.  

 Natural monument 

 Landscape of outstanding qualities 

Structure and composition of ecosystems in the study area are defined by presence of river 

watercourses and surrounding reliefs. Forms of reliefs range from plateaus close to the 

watercourses to milder or steeper slopes that surround them. 

On both sides, river valleys are limited by a hilly terrain. In the natural condition, the valleys were 

overgrown by hydrophilic (water-loving) plants, while surrounding hilly slopes were covered by 

Hungarian Oak and Turkey Oak, as well as their transitional forms. However, under anthropogenic 

influences these ecosystems suffered smaller or bigger changes. Remains of previous 

hygrophilous species are present in a valley of the Juzna Morava. These plant species are primarily 

presented by the narrow zone of white poplar forest. On higher locations, where soil aeration is 

better, and water overflowing shorter, we have group of ecological units of mono-dominant species 

of white poplar present in a mosaic pattern on small surfaces. At the level of bushes, besides red 

stem dogwood and Hungarian hawthorn, hawthorn and wild privet are present, which indicate 

significantly dryer weather conditions during the summer season. At the level of ground flora, 

besides hygrophytes, there are also mesophytes such as Galeopsis speciosa, Brachypodium 

silvatiicum and other. White poplar (Populus alba) is present even in the driest areas of terrain. 

Here, alluvial deposits are of light mechanical composition, while ground water is at depth of 2 m. 

Light mechanical composition enables surface water to go easily through soil profile. In those 

areas, where the above-mentioned forests are not present and where land is not brought to use as 

farmland, surfaces under hydrophilic meadows are present. 

Due to favourable conditions for agriculture at locations where land is close to river and fertile, 

possessing sufficient humidity, autochthon ecosystems completely disappeared and instead 

agrarian ecosystems appeared. Arable land is dominant in corridor E-75 highway, while orchards, 

meadows, bushy and sylvan ecosystems are not so abundant. They are in the form of small 

parcels and plots, while arable land occupies most of the surfaces in continuity.  

This type of flora determines both the number and diversity of fauna. As annuals intensively grown 

by a man cover most of the area, conditions for presence of bigger species of fauna are 

unfavourable, due to a lack of suitable habitat. Birds and small animals living on the ground are the 

most common species. There are no larger wild animals. Presence of watercourses and 

representatives of ichthyofauna (fish) is of high importance. 

Further from the river zone, there are remains of typical climazonal vegetation of Serbia. Besides 

this climazonal species, there are other xerothermic forests on slopes and in summer dry areas. 

Besides Hungarian Oak and Turkey Oak, there are numerous other species Sorbus torminalis, 

Sorbus domestica, Fraxinus ornus, Tilia argentea, Pyrus pyraster, Cornus mas, Crategus 

monogyna, Viburnum lantana, Rosa arvensis and other. Between these sylvan areas, there are 

mesothermal and even xerothermal meadows, depending on inclination of terrain. 

All mentioned plant groups are present in a degraded form caused by the anthropogenic impact 

and intensive use of forest resources. Some parts of the terrain, particularly those that are 

flattened, were turned into arable land, in this particular case into orchards separated by smaller 
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meadows. This type of mosaic composition is characteristic for the terrain surrounding urban areas. 

On greater distances from settlements, arable land again has reverted to degraded forests.  

The southern part of the study area includes thermophilic oak species. The basic climazonal 

species are Carpino orientalis-Quercetum frainettocerris, which indicate climatic conditions and 

makes the area more similar to Macedonian than Serbian forests. These plants grow at an altitude 

of 450 to 700 (800) m. The presence of this plant group is noted in the valley of the Juzna Morava 

tributaries and on foothills of Kukavica. Forest remains are preserved only in the form of low trees 

of 3-8 m of height, with gnarled trunks and distorted branches. 

Presence of Quercetum frainetto-cerris pubescentetosum is noted in Bujanovac basin. Due to open 

terrain and strong summer draught, there are no hornbeams. In habitat of climazonal group of 

Turkey Oak and Hungarian Oak, there are also pastures of Astragalo-Calaminthetum alpinae type. 

Above the group of Hungarian and Turkey Oaks with hornbeams, there is a huge Quercetum 

montanum forest complex in the area between Vranje, Bujanovac and Presevo. On slopes of Sveti 

Ilija near Vranje, to Kozarnik and Ploca near Bujanovac there are forests of Sessile Oak. All these 

forests, from brims of Radan Mountain to Bujanovac, are of climazonal character and they occupy 

wide plateaus of ridges, very often on the highest peaks of the mountain, as well as all exposures 

of different slopes from 850 to 1100m of altitude. Occurrence of climazonal forest from Vranje to 

Presevo can be explained, inter alia, by a specific climate of this region. Warm and dry summers, 

with long draughty periods and high daily temperatures conditioned withdrawal of alpine beech 

forests into hollows and protected sunny slopes. Fagetum montanum and Fagetum submontanum 

beech forests are positioned in hollows and protected slopes of this area.  

The Institute for Nature Protection (INP) confirmed that there are no protected sites directly affected 

by the highway routing
6
.  However, one section of the E-75 highway passes  through the Grdelica 

Gorge, which while not a formally protected area is a refugium for tertiary flora, rare endangered 

herbal species and mixed relic vegetation and thus its preservwhich is found  in Derven Gorge, is 

included in The Red Data Book of Flora of Serbia I. Since this plant grows on ploughlands near 

roads, assumptions are that this plant could be found in Grdelica Gorge itself (on the highway 

section Caricina dolina - Vladicin Han). In case of continued negative impacts, these habitats would 

become ecologically unstable and vulnerable. The Grdelica Gorge contains some endangered and 

protected birds of prey, such as golden eagle Aquila chrysaetos and The Peregrine Falcon Falco 

peregrinus. These two species were identified by the Institute for Nature Protection as  are highly 

sensitive, and it will be necessary to protect them from excessive anthropogenic impacts during 

construction and operation of the Highway.  Further studies are required during detailed design to 

identify specific habitat areas and resources required by the birds which should not be disturbed. 

Besides these, other characteristic species of haemophilic, rocky habitats in this area should be 

also mentioned. Other notable species include Eurasian Eagle Owl Bubo Bubo, Rock Partridge 

Alectoris graeca, The Rufous-tailed Rock Thrush Monticola saxatilis, The Black-eared Wheatear 

Oenanthe hispanica, Red Rumped Swallow Hirundo daurica..  Specific recommendations of the 

INP include the need for conservation of agro-ecosystems along the Juzna Morava and remains of 

habitats that are used as foraging areas for birds of pre, and the positioning of  culverts and other 

underpasses to  serve as animal crossings.  

                                                      

6
 Conditions for nature preservation and environmental protection for preparation of Preliminary Design for E-75 highway, 

Belgrade ï Nis ï FYRM border, issued by the Serbian Institute for Nature Protection, (see Appendix B for layout map and I 

(INP requirements) - reference, document number 03-853/2 from 29.06.2006, 03-2058/2 from 07.12.2005, 03-852/2, from 

12.06.2006, 03-2581/2 from 29.11.2007, 03-2582/2 from 29.11.2007. 
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Figure 4-1 Map of protected areas adjacent to the Project route 

 

 

The INP identified flora, fauna and ecosystems of conservation importance within the Project area 

and provided preconditions for highway construction which have been incorporated in the Project 

design (see Appendix According to actual environmental legislative (see App. C ï Legislation and 

Multilateral Agreements) adherence to these preconditions is mandatory.   One aspect of these 

preconditions is that further detailed site assessments, surveys and inventories need to be carried 

out along with the preparation of detailed designs in order to effectively identify specific vulnerable 

locations and situations and to include measures to avoid negative impacts on them.  

. 
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4.4.2 Plant Species Dependent on Watercourses  

The variety of flora in the study area is primarily determined by the presence of waterways. They, 

on their part, influence the wetness of the soil, and the structure of phytocenoses which have found 

more or less advantageous life conditions here. Different plant communities can be found in the 

waterways both as freely floating and as submerged hygrophyte (water-liking) species. They have 

different needs for sunlight and levels of mineral and organic components dissolved in the water. 

Other plant species are adapted to living on the land in areas with different wetness, different 

chemical and mechanical composition of the soil, etc. First land plant communities can be noticed 

on the very banks of the rivers where they cover a very narrow stripe of land. 

A review of the most common plant species or species which are characteristic for certain habitats 

and plant communities includes: 

 Freely floating and submerged: Lemna minor, Spirodela polyrrhiza, Salvinia natans 

 Shore shrubbery: Phragmites australis, Typha latifolia, Equisetum fluviatile, Phragmites 

australis, Sparganium erectum 

 Flooded Meadows: Plantago altissima, Serratula tinctoria, Gentiana pneumonanthe, 

Pseudolysimachon longifolium, Gratiola officinalis 

 Permanently wet Meadows: Trifolium pallidum, Ventenanta dubia, Iris sibirica, Alopecurus 

pratensis, Plantago lanceolata, Lychnis flos ï cuculi.  

 Periodically wet Meadows: Deschampsia caespitosa, Carex gracilis, Carex vulpina 

 Moderately wet Meadows: Cardamine pratensis, Ranunculus acris, Cynosurus cristatus, 

Bromus racemosus, Trifolium patens 

 Wet grasslands and Meadows: Potentilla anserina, Mentha longifolia, Pulicaria dysenterica, 

Alopecurus geniculatus,  

 Forest edges: Geranium sanguineum, Vincetoxicum hirundinaria, Tanacetum corymbosum, 

Fragaria viridis, Anthericium ramosum, Laserpitium sp, Clematis recta 

Flooded forests: Salix alba, Salix fragilis, Populus alba, Populus nigra, Alnus glutinosa, Ulmus 

laevis, Fraxinus angustifolia, Viburnum opulus, Quercus robur, Acer campestre 

4.4.3 Plant Species of the Climatic Community  

A significant part of the Balkan peninsula, as well as the major part of Serbia, is covered with 

climate-zonal vegetation in the form of forests of oak and dry oak - Quercetum farnetto cerris. 

These forests consist mainly of shoots, they are low in height and medium in thickness with well 

separated and rich layers of bushes, as well as of vascular plants, i.e. species of ground flora. 

A typical oak and dry oak forests has an abundance of the following species: 

Quercetum frainetto, Quercus cerris, Tilia argentea, Pyrus piraster, Sorbus domestica, Sorbus 

torminalis, Fraxinus ornus, Acer campeste, Acer tataricum, Cornnus mas, Crataegus monogyna, 

Viburnum lantana, Rosa gallica, Lonicera caprifolium, Tamus cormmunis, Lathyrus niger, Danaa 

cornubiensis, Lychia coronaria, Silene viridiflora, Fanacetum corynbosum, Heleborus odorus, 

Trifolium alpestre, Campanula persicifolia, Veronica charmaedrus. 

In the lower part of their common height area, oak and dry oak forests have mostly been destroyed 

in order to increase agricultural areas. Larger areas of these phytocenoses can be found mostly in 

the mountainous parts, but they have been anthropogenetically altered, i.e. degraded, for the most 
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part here as well. Apart from logging, forests of oak and dry oak which are close to peopleôs 

settlements suffer other negative influences such as polling of the tree top, cattle feeding, goat 

grazing, etc. In this way, low forests become scrubs dominated by xerophyle bushes and only 

some of the most resistent tree species: Fraxinus ornus, Carpinus orientalis, Acer tataricum, 

Juniperus cormmunis Crataegus spp., Prunus spinosa, Cornnus mas, Evonymus spp., Ligustrum 

vulgare, Rhamnus carthartica, Viburnum lantana, Rubus spp. And others. 

Beside the typical oak and dry oak forests, in the area of the closer and wider perimeter of the route 

of highway ɽ75 one can find associations (i.e. ecological and geographical variant of the already 

described phytocenosis) i.e. forests of oak and dry oak with Oriental hornbeam - Carpino orientalis 

- Quercetum frainetto - cerris; formed by a large number of species of heterogenous structure, 

often quite opposite in character, which in the further cause ï effect development results in a frailty 

of this phytocenosis,as well as in a tendency towards degradation and its difficult natural an 

artificial biological reactivation, i.e. re-forestation. 

In the entire area common for forests of oak and dry oak with Oriental hornbeam (including the 

area of the Grdelica canyon), deforestation, logging and other factors has had a great influence. 

Thus forests of oak and dry oak are degraded by regressive succession into Meadows of 

Chrysopogonetum grylly (which is a typical form of dry, bare Meadows of Mediterranean ï steppe 

character). 

These forests support the following tree species: Quercus frainetto, Quercus cerris, Carpinus 

orientalis, Quercus pubescens,Quercus petraea, Sorbus torminalis, Frahinus ornus, Sorbus 

domestica, Pirys piraster, Acer campestre, Ulmus campestre, Pyrus armigdaliformis, etc. 

Otherwise, the phytocenosis appears on slopes as steep as 23 degrees, and both on the north and 

on the south sides. The bush level, apart from shoots of the above said trees, the following species 

have been determined: Rosa arvensis, Crataegus monogyna, Cornus mas, Lonicera caprifoliurm, 

Viburnum lantana, Crataegus oxyacanta. 

The ground flora has an extremely high number of species, as many as 180, which definitely 

represents an unusual wealth. The most common species here are: Fragaria vesca, Brachypodium 

silvaticum, Festuca heterophylla, Heleborus odorus, Dactylus glomerata (polygama), Galium 

pseudoaristatum, Potentila micrantha, Silene viridiflora, Lathyrus venetus, Euphorbia 

amygdaloides, Silene italica, Aira caryophyilea , Rosa gallica, Satureja gracilis, Geranium 

sanguinerm, Asparagus tenuifolius and many others. 

4.4.4 Agricultural Plant Species  

The largest part of the land on the planes near waterways has been altered and transformed into 

agricultural areas. Depending on the cultivated species and the mode of farming, land parcels have 

been grouped and divided. An especially significant factor for the choice of cultivated species is the 

quality of the soil, the relief and the level of water in the ground. The following structure of farming 

land can be spotted on the subject terrain: 

 ʄʦsaic cultivated fields: 

 Mosaic cultivated fields with annual and perrennial crops or a complex structure mosaic  

 Mosaic of farming land and natural vegetation 

 Perrennial herbaceous cultures: 

 Kosanica 

 Meadows 
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 Perrennial herb cultures 

 Orchards, vineyards, vegetable patches and green houses: 

 Intensive tall orchards (tree fruits) 

 Bushy fruits 

 Intensive vineyards 

 Traditional vineyards 

 Vegetable patches 

 Green houses of trees and herbaceous plants 

4.4.5 Plant Species Typical of South and South East Serbia  

As a consequence of orographic dependance on warm expositions of steep slopes and on a series 

of shallow, skeletal and dry soils, the limestone houses communities of Serbian forests of 

Carpinetum orientalis serbicum. This are offshoot forests rich in flora at all three levels, they donôt 

grow high and are not thick. The phytocenosis includes 300 - 350 species (which is, by the way, 

regularly stumped, and often devastated on degraded soils). The following species are the most 

numerous there: Carpinus orientalis, Fraxinus orunus, Quercus pubescens, Acer hircanum, Acer 

monspesulanum, Quercus cerris, Sorbus domestica, Pirus amigdaliformis, Sorbus graeca, Cornus 

mas, Syringa vulgaris, Viburnum lantana, Crataegus monogyna, Evonymus verrucosa, Cotinus 

coqqygria, Berberis vulgaris, Rhamnus cathartica, Asparagus tenuifolius, Hipericum perforatum, 

Arabis hirsuta, Viola hirta, Melica ciliata, Festuca vallesiaca, Galium purpureum and many other 

xerothermic, basophyle species. 

4.4.6 Upland Plant Species  

The following forest phytocenosis is also present, along with other phytocenoses, in the wider area 

of the highway route: beech forest - Fagetum montanum serbicum. This biocenosis is mostly 

dependent on the orographic (topographically induced rainfall) factors, i.e. it appears as a 

permanent canopy in colder and fresher oak regions. These beech forests on cold slopes of hills 

and hillocks depend on the relief, and not on the regional climate on that altitude. Phytocenoses of 

beech forests are exposed to the penetration of the neighbouring oak phytocenoses (Quercus 

petraeae, Carpinus betulus, Quercus cerris, Sorbus torminalis, Prunus avium, Pirus piraster, Acer 

camprestre, etc). These species appear along each other as different from the forests in the beech 

ï fir tree area. 

Beside beech, as auxiliary and dependent species in a Serbian beech forest, the following species 

might appear: Carpinus betulus, Quercus petraeae, Quercus cerris, Sorbus torminalis, Prumus 

avium, Malus silvestris, Pirus piraster, Acer pseudoplatanus, Acer platanoides, Tilia grandifolia, 

Corylus colurna. In the ground flora the following species appear: Rubus hirtus, Aspidum filix mas, 

Nephrodium filix faeimina, Salvia glutinosa, Asperula taurina, Viola silvestris, Sanicula europaea, 

Melica uniflora, Aremonia agrimonoides, Oxalis acetosella, Pulmonaria officinalis, Arum 

maculatum, Alium ursinum, Luzula nemorosa, Poa nemoralis and others. Due to a very strong log 

the beech has and the way it spreads, the ground flora is sometimes completely extinct in some 

places (Facies nudum). Actually, to be more phytocenologically precise, this phytocenosis appears 

as a relict community of the beech and the walnut tree Juglando-Fagetum submontanum. 

On the areas of hydrogravitating meritory watersheds, forests of only Quercetum montanum can be 

found. These cover large areas in Serbia as orocliamtic stripe in the hilly region at an altitude of 



 

Public Enterprise ñRoads of Serbiaò Page 44             

500 - 900 m. These forests have been registered covering large areas in South-East Serbia. Some 

authors believe (Horvat, Glavaļ, Ellenberg) that in the entire South Serbia these forests cover the 

higher (submontaneous) region of zonal vegetation. The basis in such forests are acid sylicate 

rocks, and the acid brown soil is more or less shallow, skeletal and erosion-exposed. The 

phytocenoses are medium in thickness and often of the same age. The bush floor is often under-

developed in typical forests, but a larger number of species occur on the ground floor due to the 

tendency of this type of oak to seek the sunlight. Beside Quercus petraea the tree floor also 

includes a smaller number of other tree species: Quercus cerris, Fraxinus ornus, Tilia argentea, 

Pyrus pyraster, Carpinus betulus, Acer campestre, Prunus avium, etc. The bush floor is poor in 

flora and only the following species can be found: Cornus mas, Crataegus monogyna, Prunus 

spinosa, Juniperus communis, Corylus avellana etc. These species occur on the ground flora level: 

Rosa arvensis, Genista ovata, Lathyrus niger, Lathyrus venetus, Campanula persicifolia, 

Helleborus odorus, Festuca montana, Poa nemoralis, Veronica chamaedrus and many others. 

 growth of forests in the hills is conditioned by colder and more humid microclimate. Orographic 

growths of sessile oak and hornbeam (Querco-Carpinetum moesiacum) have the best conditions 

for development due to increased precipitation and temperature variations without extreme values. 

This community is rich in plant life and has a good combination of plants the most frequent of which 

are: sessile oak, hornbeam, small-leaved linden, maple, cornel, blackberry, etc.  

4.4.7 Animal Species 

Fauna representatives can be grouped in two categories: animals living in the water or associated 

with water and the animals of terrestrial ecosystems. Representatives of the ichtio-fauna (fish) 

living in the South Morava river are: Eudontomyzon mariae (Ucraine brook lamprey), Alburnoides 

bipunctatus (spirlin), Aspius aspius (asp fish), Barbus barbus (common barbel), Carassius auratus 

(goldfish), Chondrostoma nasus (common nase), Ctenopharyngodon idella (grass carp), Gobio sp. 

(gudgeons), Leuciscus cephalus (European chub) and others. The amphibian group is represented 

by the following species: Salamandra salamandra (fire salamander), Triturus carnifex (Italian 

crested newt), Triturus karelinii (Southern crested newt), Hyla arborea (European tree frog) , 

Pelobates syriacus (spadefoot), Bufo sp. (toads), ʘnd the following water snakes should also be 

mentioned: Natrix natrix (grass snake) and Natrix tessellata (dice snake).  

The valley of the South Morava river is populated by more than 153 species of birds including  the 

two endangered species of birds of prey mentioned above.  ,The bird fauna may be divided into two 

groups.  The first group, primarily  water birds, includes little bittern (Ixobrychus minutus), black-

crowned night herron (Nycticorax nycticorax), squacco herron (Ardeola ralloides), little egrett 

(Egretta garzetta), purple herron (Ardea purpurea), grey herron (Ardea cinerea), white stork 

(Ciconia ciconia), mallard (Anas platyrhynchos), common quail (Coturnix coturnix), common 

moorhen (Gallinula chloropus), Northern lapwing (Vanellus vanellus), corn crake (Crex crex), ruff 

(Philomachus pugnax), greenshank (Tringa nebularia), common redshank (Tringa totanus), 

common sandpiper (Tringa hypoleucos) and great snipe (Gallinago media). The second more 

terrestrial group of birds includes common buzzard (Buteo buteo), marsh harrier (Circus 

aeroginosus), long-eared owl (Asio otus) and little owl (Athene noctua). 

The fauna of small mammals includes: hedgehog (Erinaceus concolor), pygmy shrew (Sorex 

minutus), common shrew (Sorex araneus), shrews belonging to the order of Crocidura, mole (Talpa 

europaea), squirrel (Sciurus vulgaris), bank vole (Clethrionomys glareolus), common vole (Arvicola 

terrestris), vole (Pitymys subterraneus), field vole (Microtus rossiaemeridionalis), Günther's Vole 

(Microtus guentheri), lesser mole rat (Spalax leucodon), wood mouse (Apodemus sylvaticus), 

poohs (Myoxus glis and Muscardinus avellanarius) and others. The area near the Juzna Morava, 
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zone from Vladicin Han to Presevo, represents the habitat of the sibling vole (Microtus 

rossiameridionalis), which is very rare in Serbia since it can be found only at three locations, which 

are all within or very near the alignment of the new motorway. 

Aside from the important species which reside there, the  Grdelica canyon also represents a 

migratory route for some fauna, from the south to the north. This route is at the same time the 

shortest way between the Vranjska and Leskovaska basins. Species which use this route include 

the Balkans wall lizard Podarcis tauricus, as well as Erhard's wall lizard Podarcis erhardii. The INP 

has indicated that through the use of culverts and underpasses and appropriate design of bridges, 

these important routes can be preserved.   

4.5 Surface and ground water  

The regulation and legislation has systematically enforced the principle that quality control of 

surface waters is the instrument of control in the domain of emissions. By the Decree on 

Categorization of Waterways and the Decree on Classification of Waters in the Republic of Serbia 

(Official Gazette of FRS No. 5/68) all waterways were classified as I, IIʘ, IIb, III and IV class 

according the pre-defined border values of quality. This Decree, which was published as long ago 

as 1968, did not define the procedure how to define a joint class according to all eleven individually 

categorized parameters of quality, which class would then be compared with the pre-defined one. 

In a further development of the regulations, the Decree on the Classification of waters of inter-

republic waterways, inter-state waterways and the coastal area of the sea water of Yugoslavia 

(Official Gazette of SFRY No. 6/78) which also classified all waterways in four categories. The 

quality categorization was increased for new parameters (oxygen saturation, NPK, toxic 

substances and radiation level). Nevertheless, just as with the previous Decree, the procedure for 

determining a summary quality class based on the class of every individual quality parameter was 

not given. This problem of incomplete laws was somewhat overcome by special determination of 

the quality class from the physical ï chemical, biological and bacteriological parameters which was 

performed by taking the arithmetic average of two least advantageous values of parameters.   

4.5.1 State of Surface Water  

The area of the newly projected route of the highway ɽ 75 from Grabovnica to Levosoje includes 

the South Morava river with its tributaries. 

These are the tributaries of the South Morava river which belong to the area along the highway (in 

the direction of the increase of survey marks): 

 Slatinska river 

 Palojska river 

 Predejanska river 

 Brook Vasiljkovac 

 Brook ʊʝrzinci 

 Crnogorski brook 

 Graovska valley 

 Petkova valley 

 Brezovacka valley 
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 Brook Bratez 

 Brook Planiste 

 Slivaska valley 

 Brook Caricina 

 Dekutinska river 

 Jelasnicka river 

 Vrbovska river 

 Brecnicka river 

 Gradska (Vranjska) river  

 Korbevacka river 

Figure 4-2 River South Morava 

 

 

Water quality according to the classes of the South Morava river on measuring stations Ristovac, 

Vladicin Han, Grdelica, Aleksinac and Mojsinje is given in the following Table 4-6 . 
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Table 4-6 Water Quality 

River Basin River Measuring Station Actual Class  Required Class 

South Morava South Morava 

Ristovac - II B 

Vladicin Han - II B 

Grdelica - II B 

Aleksinac IV II A 

Mojsinje IV II A 

Systematic tracing of the quality of surface waters in the mentioned waterways is performed only 

on the South Morava river by the Republic hydro-meteorological institute. 

The quality of water in the South Morava river is tested in the following places: Ristovac, Vladicin 

Han, Grdelica, Aleksinac and Mojsinje. 

When the current state of the water in the South Morava river is considered, everything indicates 

that the quality of the water is low. According to the data on measuring the concentration of 

physical and chemical parameters in the water of the river which was sampled at the measuring 

stations, it can be concluded that there are deviations from the MAC in case of the II class of the 

waterways to which the South Morava river belongs according to the Decree on categorization of 

waterways (Official Gazette of FRS, No. 5/68). 

The values of dissolved oxygen of the water occasionally corresponded to the III and IV class and 

the VK state of water quality. Also, the measured values of suspended substances at all stations in 

individual series corresponded to class III. After the consideration of the results of the performed 

analyses, increased value of nitrites have been noticed in one case (III/IV class). 

Regarding hazardous and damaging substances, in one case and at certain stations, increased 

values of mangane (Mn) and six-valence crome (Cr
6+

) have been found. 

Saprobiological analyses of water show that the waterway has moderate organic pollutants in it. At 

all times of analyses, it is mostly dominated by organisms indicators of Ŭ and ɓ ï meso-saprobe 

zone. The saprobity index corresponded to class II of the quality of waters, and a deviation 

occurred only in April at the station Vladicin Han when the saprobity index belonged to classes II/III 

of water quality. 

An analysis of the surface water quality in order to give a more detailed definition of the current 

state along the route of the highway has been performed on the South Morava river (water stations 

Vladicin Han and Grdelica). The data on the quality of water in the South Morava river are given in 

Table 4-7 

Table 4-7 Results of the analysis of water quality in the South Morava river (w.s. Vladicin 

Han) 

No 
Substances ʄAC for II class  

River 

ɱ. ʄʦrava 

1 pH value 6.8 - 8.5 7.3 ï 8.2 
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No 
Substances ʄAC for II class  

River 

ɱ. ʄʦrava 

2 Dissolved O2 (mg/l) 6 7.0 - 13.0 

3 % saturation with O2 75 - 90 59 - 100 

4 BPK5 (mg/l) 4 1.6 ï 3.2 

5 HPK (mg/l) 12 2.5 - 5.3 

6 Sus. Substances (mg/l) 30 2 - 49 

7 Ammonium ions (mg/l) 1 <0.01 - 0.05 

8 Nitrites (mg/l) 0.05 <0.003 

9 Nitrates (mg/l) 10 0.78 - 2.7 

10 Sulphates (mg/l) 200 15.0 - 46.0 

11 Chlorides (mg/l) 250 5 - 17 

12 Total phosphorus (mg/l) 0.94 0.07 - 0.278 

13 Phenols (mg/l) 0.001 0.009 

14 Detergents (mg/l) 0.4 0.37 

15 Mineral oils (mg/l) 0.05 0.00 

16 Iron (mg/l) 0.3 0.07 

17 Chrome (Cr 
+6 

) (mg/l) 0.1 0.00 

18 Lead (mg/l) 0.05 0.04 

19 Zinc (mg/l) 0.2 0.00 

20 Copper (mg/l) 0.1 0.07 

21 Sulphides (mg/l) 0.00 0.01 

22 Cadmium (mg/l) 0.005 0.00 

23 Nickel (mg/l) 0.05 0.002 

24 Chrome (Cr
+3 

) (mg/l) 0.1 0.00 

25 Cyanides (mg/l) 0.1 0.01 

Data source: Hydrological yearbook for 2006 of RHMI 

Table 4-8 Results of the analysis of water quality in the South Morava river (ʚ.ʩ. Grdelica) 

No 
Substances ʄAC for II class  

River 

ɱ. ʄʦrava 

1 pH value 6.8 - 8.5 - 
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No 
Substances ʄAC for II class  

River 

ɱ. ʄʦrava 

2 Dissolved O2 (mg/l) 6 10.4-14.6 

3 % saturation with O2 75 - 90 91-138 

4 BPK5 (mg/l) 4 1.8-4.3 

5 HPK (mg/l) 12 - 

6 Sus. Substances (mg/l) 30 1-31 

7 Ammonium ions (mg/l) 1 0.03-0.006 

8 Nitrites (mg/l) 0.05 <0.003 

9 Nitrates (mg/l) 10 0.35-1.19 

10 Sulphates (mg/l) 200 18.7-39.6 

11 Chlorides (mg/l) 250 7-13 

12 Total phosphorus (mg/l) 0.94 0.073-0.146 

13 Phenols (mg/l) 0.001 <0.001 

14 Detergents (mg/l) 0.4 - 

15 Mineral oils (mg/l) 0.05 - 

16 Iron (mg/l) 0.3 - 

17 Chrome (Cr 
+6 

) (mg/l) 0.1 - 

18 Lead (mg/l) 0.05 <1-3 

19 Zinc (mg/l) 0.2 - 

20 Copper (mg/l) 0.1 0.007-0.029 

21 Sulphides (mg/l) 0.00 - 

22 Cadmium (mg/l) 0.005 <0.002-0.002 

23 Nickel (mg/l) 0.05 0.02-0.04 

24 Chrome (Cr
+3 

) (mg/l) 0.1 <0.001 

25 Cyanides (mg/l) 0.1 - 

Data source: Hydrological yearbook for 2006 of RHMI 

4.5.2 State of Groundwater 

For the definition of the current state of the quality of underground waters on the route of the future 

highway from Grabovnica to Grdelica water sample analyses were not available. Nevertheless, 

water samples taken from piesometers in the shore area of the South Morava river have been 

analyzed and it has been determined that the level of nitrates is elevated (NO3 - N) (VK state).  
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4.5.3 Waterways  

On the survey mark at km 922 + 100 to km 922 + 400 (the group of waterways on the left side of 

the newly projected road). The said spring has been abandoned as the primary water supply and it 

serves only as a back-up water supply for the city of Vranje. 

After a consideration of the results of the analyses performed by the Mining ï Geological Faculty of 

the Belgrade University for the needs of PE "HEBA" Bujanovac, and which were presented within 

the Elaborate on the reserves of mineral and thermal mineral waters in the Bujanovacka basin and 

the Elaborate 
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on the reserves of waters with a low quantity of minerals in the Bujanovacka basin ï the spring of 

PE "HEBA", a conclusion can be drawn that during the regular exploitation of this part of the future 

highway no significant negative effects are expected.  

Figure 4-3 Hydrogeological map of the Bujanovacka basin 

 

 

 

Figure 4-3 shows a hydrogeological map of the Bujanovacka basin and the location of the springs 

in comparison with the location of the route of the future highway.  

Conditions of relevant water management institutions are given in the Appendix K - Reference 

(325-05-759/00-07 from 15.09.2000, 325-05-315/03-07 from 28.05.2003.) 
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4.6 Social ï Cultural Environment  

4.6.1 Demographic characteristics  

The analyzed area is located in South Serbia. Administratively speaking, the considered area 

includes four municipalities in two counties: 

 Jablanica county ï Leskovac 

 Pcinja county ï Vladicin Han, Vranje and Bujanovac 

The settlement network includes the regional centres of Leskovac and Vranje with interpolated 

municipal centres of Vladicin Han and Bujanovac. According to their position and function the 

above mentioned towns have formed their gravitational zones consisting of smaller rural 

settlements. 

This area is populated in different ways depending on whether one is speaking of urban 

environment along the Morava valley or of rural settlements without a firm urban matrix, whose 

basic activity is farming. The general characteristic of this area is a high number of hamlets with a 

very small density of population and a completely isolated individual buildings functioning as 

individual farming households. 

The South Morava region, according to the available regional development indicators, belongs to 

the little-developed areas in Serbia. 

The area of the analyzed route includes 41 settlements in the municipalities of Leskovac, Vladicin 

Han, Vranje and Bujanovac. These are mostly rural settlements in the South Morava valley, except 

the four urban settlements which are, at the same time, centres of the said municipalities. The 

villages are small, according to the number of their inhabitants, which is 200 ï 500 in average, as 

well as according to the number of households in them. Rural areas are actually an emigration 

zone. 

The population of Vladicin Han has been increased 3.1 times, of Vranje 3.9, ʘnd of Vranjska Spa 

2.3 times and these are immigration areas. The birth rate, which refers to the entire population in 

the considered area, is decreasing because the population is leaving the area and due to local 

migrations directed towards the said urban centres. The average total number of households is still 

unchanged. The number of working citizens, as well as the active ones in the agriculture, is rapidly 

decreasing (if we consider the period 1991 - 2002), if we donôt consider urban parts. 

The natural conditions are the limiting factor for the agricultural production due to the hilly ï 

mountainous configuration of the terrain. A larger percent of the population keeps cattle. The 

participation of cultivated land in the total used land is decreasing (from 56% in 1991 to 48% in 

2002) and this is confirmed by the fact that the number of people involved in agriculture is 

decreasing and in the present period it amounts to 20%.  

Since the problem of possible negative effects on the citizens had to be analyzed on the 

endangered population, the number of citizens which live in the settlements in the analyzed has 

been estimated. The data are given in Table 4-9 

Table 4-9 Comparative review of the number of citizens and households 

No Settlement Inventory 

year 

Number of 

citizens 

Number of 

households  
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No Settlement Inventory 

year 

Number of 

citizens 

Number of 

households  

Municipality of Leskovac 

1. Velika 

Grabovnica 

 

1991. 

2002. 

1479 

1608 

386 

384 

2.  

Dobrotin 

 

1991 

2002. 

345 

354 

91 

90 

3. Mala Kopasnica  

 

1991. 

2002. 

246 

337 

79 

86 

4.  

Grdelica 

(village) 

1991. 

2002. 

1187 

1234 

350 

375 

5.  

Oraovica 

 

1991. 

2002. 

2165 

2305 

561 

654 

6.  

Guberevac 

 

1991. 

2002. 

1987 

1995 

461 

456 

7. Bocevica 1991. 

2002. 

194 

158 

59 

58 

8. Palojce 1991. 

2002. 

512 

502 

123 

143 

9. Predejane (town) 1991. 

2002. 

1434 

1246 

425 

385 

10.. Predejane 

(village) 

1991. 

2002. 

456 

495 

131 

145 

Municipality of Vladicin Han 

11. Garinje 1991 

2002 

531 

560 

153 

165 

12. Mrtvica 1991 501 151 
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No Settlement Inventory 

year 

Number of 

citizens 

Number of 

households  

2002 389 140 

13. Tegoviste 1991 

2002 

222 

187 

67 

66 

14. Dzep 1991 

2002 

221 

197 

71 

67 

15. Dupljane 1991 

2002 

210 

163 

74 

68 

16. Manajle 1991 

2002 

78 

60 

30 

27 

17. Krzince 1991 

2002 

263 

257 

71 

76 

18. Prekodolce  1991 

2002 

1848 

2153 

477 

540 

19. Vladicin Han 1991 

2002 

7835 

8529 

7394 

7826 

20. Polom 1991 

2002 

424 

444 

111 

121 

21. Dekutince 1991 

2002 

281 

271 

66 

89 

22. Gramadja 1991 

2002 

253 

247 

68 

71 

23. Vrbovo 1991 

2002 

363 

370 

121 

115 

Municipality of Vranje 

24. Prevalac  1991 

2002 

151 

153 

38 

42 

25. Korbevac 1991 

2002 

647 

737 

166 

199 

26. Mazarac 1991 

2002 

211 

202 

77 

70 
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No Settlement Inventory 

year 

Number of 

citizens 

Number of 

households  

27. Mostanica 1991 

2002 

529 

450 

158 

148 

28. Vranjska spa 1991 

2002 

5 690 

6332 

1 209 

1 471 

29. Bresnica  1991 

2002 

371 

424 

77 

109 

30. Ranutovac 1991 

2002 

450 

490 

100 

120 

31. Suvi Dol 1991 

2002 

393 

601 

59 

99 

32. Vranje 

 

1991 

2002 

51122 

56458 

12256 

14516 

33. Ribnice 

 

1991 

2002 

365 

476 

57 

92 

34. Gornji Neradovac 1991 

2002 

322 

329 

55 

79 

35. Donji Neradovac 1991 

2002 

552 

633 

116 

142 

36. Pavlovac 1991 

2002 

890 

891 

192 

218 

37. Davidovac 1991 

2002 

491 

513 

129 

146 

Municipality of Bujanovac 

38. Srpska Kuca 1991 

2002 

278 

293 

63 

68 

39. Zuzeljica 1991 

2002 

159 

168 

49 

41 

40. Bozinjevac  1991 

2002 

322 

388 

85 

94 

41. Levosoje 1991 764 173 
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No Settlement Inventory 

year 

Number of 

citizens 

Number of 

households  

2002 860 200 

4.6.2 Land Use 

Maps o f land use for certain areas ware made according to the geodetic situational plans which 

had been prepared for the needs of the Project of the highway ɽ75 Belgrade ï Nis ï border with 

the FYRM. The maps were presented and printed in the scale of R 1: 5000, and include data on the 

current purpose and usage of certain areas and land and are shown in the Appendix E. 

The maps give data on things which exist in this area, but since there was a wealth of different and 

various data, it was necessary to generalize and systematize all the given purposes on the map. 

The category of meadows also includes smaller areas of green. The category of cultivated land 

includes areas with annual crops. Areas under vineyards and orchards were included in the 

category of perennial crops. Forests cover areas above class VI of acceptance. 

The analyzed area is marked by the predominance of cultivated fields. Meadows and forests 

appear now and then along the newly projected highway. The lowest percent of the total area 

belongs to the construction land. 

Table 4-10  Review of occupied areas  

Part Settlement 
Agricultural 

land 
Forests Meadows 

Orchards 

and 

vineyards 

Grabovnica - 

Grdelica 
2.7 15.3 2.0 0.9 - 

Gornje Polje ï 

Caricina Valley 
N/A N/A N/A N/A N/A 

Caricina Valley - 

Vladicin Han 
0.16 - 22 4.1 7.1 

Vladicin Han ï 

Donji Neradovac  
2.3 18.8 1.0 9.3 3.8 

Donji Neradovac 

ï Levosoje 
N/A N/A N/A N/A N/A 

4.6.3 Populationôs health  

Health influences of the planned highway include influencing the population of inhabited areas 

along the highway, as well as the drivers of vehicles and other participants in the traffic 

(passengers, pedestrians). These influences include exposure to the noise, vibrations and air 

pollution (oil combustion and exhaust fumes). 

Road vehicles, whose exhaust fumes exacerbate the quality of the air, represent significant 

environment pollutants. Internal combustion engines emit numerous gasses, and the most 
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important of those (due to their negative effect on people) are: Cʆ, Nʆx, Sʆ2, hydrocarbons, lead, 

as well as solid particles in the form of soot. 

Exhaust fumes get into the organism through the respiratory system, so that harmful consequences 

mostly occur to the respiratory organs. Consequences of exhaust fumes poisoning are lung 

oedema, bronchitis and bronchial pneumonia. Only in cases when the concentration of these 

gasses is extremely high can they have some deleterious effects on other organs in the organism 

(in case of acute carbon monoxide poisoning, a death or coma is possible. Soil and water pollution 

with harmful and toxic substances is possible in case of accidental spillage. 

During the construction of the highway, the population of the settlements through which the newly 

projected highway passes or it only touches them will be exposed to different temporary influences 

which are also spatially limited. They will be exposed to the evaporation of polycyclic aromatic 

hydrocarbons (PAH) during the positioning of asphalt layers. Works on the ground can cause 

significant dust emissions or unpleasant smells.  

Vibrations have two kinds of effects on the organism: physical (mechanical, thermal) and biological 

(effects on the hearing and vestibular systems). Vibrations reduce pain, heat and touch sensitivity 

(especially sensitive areas are finger and toe tips and the stomach area). People with some 

disease of the coronary arteries, with hypertension and hypotension, middle ear diseases, ovarium 

cycle disorders are especially affected. 

The projected solution sought to minimize the negative effects of the highway on the health of the 

population. 

4.6.4 Immovable cultural assets  

The immovable cultural heritage is protected as an integral part of the area it is in. In the areas 

where these cultural monuments are completely integrated in the environment, they are protected 

within the frame of nature preservation. After a consideration of the planning and project 

documentation and visual observation of the project area, it has been determined that there are 

twenty seven objects which belong to this category.  The data on the cultural heritage monuments 

(Table 4-11) have been registered according to the data owned by the Republic Institute for 

Protection of Cultural Monuments in Belgrade (IPCM).  

Table 4-11 Recorded cultural assets 

No. Place  Place name era 

1 Mala Kopasnica 
Pisana strana (written 

side) 
antic period 

2 Grdelica Seliste antic period 

3 Oraovica St Nicolas Church - 

 

4 
Oraovica Manastiriste - 

5 
Oraovica 

 
Crkviste - 
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No. Place  Place name era 

6 
Bocevci 

 

Latin Graveyard 

 
- 

7 
Bocevci 

 

Seliste 

 
- 

8 Predejane Old Graveyard - 

9 Predejane 
Seliste 

 
- 

10 Predejane 
Gradac 

 
- 

11 Susevlje 
Latin Graveyard 

 
- 

12 Krzince Holy Trinity Late antic era 

13 Krzince 
Old Graveyard 

 
- 

14 Piljakovac Ancient settlement 
Between the Neolithic period 

and the late Bronze age  

15 Civlak 

Multi-layered antic 

settlement 

 

antic period 

16 Kalimance Multi-layered settlement - 

17 
Polom 

Crkviste 

 
Middle Ages 

18 
Dekutince 

Suvi Rid 

 
- 

19 
Gramadja 

Gramadje  

 
Pre-historic period  

20 
Vrbovo Mirce Roman settlement 

21 
Zlatokop  

Crkvene njive 

 
Roman settlement 

22 
Vranjska spa 

Health and recreational 

centre  
Spa 

23 Donji Neradovac Golo Rebro - 




























































































































