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1. INTRODUCTION

This Environmental and Social Impact Assessment (ESIA) Report has been prepared by Project Preparation Facility
9 (PPF9), which is a consortium of Suez, Egis, KPMG and Epem, led by Suez.

1.1.Overview of the Belgrade - Nis Railway Corridor Rehabilitation Project

The overall Belgrade - Ni§ Railway Corridor Rehabilitation Project (hereinafter the Corridor Project) foresees the
modernization and upgrade of the existing, primarily double-track 230km railway between Belgrade Centre (Resnik)
and Ni§, via Rasputnica G, Rakovica, Mladenovac and Lapovo. This is a part of the Belgrade Centre—State border
(Tabanovce) railway. The Corridor Project aims to achieve a design speed of up to 200 km/h and enhance the quality
and efficiency of passenger and freight rail services.

The railway from Belgrade-Ni$ represents one of the most important transport corridors in the Republic of Serbia. It
is a part of the South-East Europe Transport Observatory (SEETO) Corridor X (a pan-European rail corridor running

through Serbia), as well as the Core Trans-European Transport Network (TEN-T) rail network in the Western Balkans.

The Corridor Project is under the direct management of the Ministry of Construction, Transport and Infrastructure of
the Republic of Serbia (MoCT]l), whilst operational management will be the responsibility of the Joint Stock Company
for the Management of Public Railway Infrastructure (Serbian Railway Infrastructure (SRI)). The European Union
Delegation (EU-D) has provided technical assistance, in the form of consultancy support during the development of

the Corridor Project, and will also provide financing.

The Project is being considered for financing by two international financial institutions (IFls), the European Bank for
Reconstruction and Development (EBRD) and the European Investment Bank (EIB) (together the Lenders). The
Project therefore must demonstrate compliance with the Lenders’ environmental and social (E&S) Policies, which
are summarised in Chapter 3.

The Corridor Project has been divided into three Sections for the purposes of further project development, as shown

in Figure 1-1:

B Section 1: Belgrade (Resnik) to Velika Plana,
M Section 2: Velika Plana to Paracin,

B Section 3: Paracin to Trupale (Nis), excluding the section from Stala¢ to Dunis, which is not part of this Project and is
in a more advanced stage of project preparation. It should be noted that the end location of the Project is Trupale,
however for planning purposes this also referred to as Ni$, because it is part of the Belgrade- Nis Corridor Project.
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Figure 1-1. Sections of railway line Belgrade—Nis

In July 2022, a number of E&S documents were prepared for the Corridor Project based on the available Conceptual
Design and were publicly disclosed on the SRI website. The purpose of these documents was to inter alia provide a

high-level E&S assessment of the Corridor Project, determine the general measures to be implemented to mitigate
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and manage adverse E&S impacts, and determine the scope of further detailed surveys needed to facilitate the
completion of an ESIA for each of the three Sections listed above.

In parallel, the Project is being progressed to the stage of ‘Preliminary Design’ for each of the three Sections. Upon
completion of the Preliminary Design, procurement for detailed design and construction services will be undertaken
for each Section of the Corridor Project, and an Engineering Procurement and Construction (EPC) Contractor will be

engaged to carry out these works.

A Spatial Plan for the Belgrade-Ni$ Railway Infrastructure Corridor, covering Sections 2 and 3 of the railway has also
been prepared by PPF9, with relevant inputs from the Preliminary Design (as described in more detail in Section
3.3).

1.2. Aim of the Corridor Project

The Corridor Project will contribute to the development of rail infrastructure in Serbia, which will in turn advance
Serbia's economic development, contribute to its local and regional connectivity and integration, and enhance the
competitiveness of rail transport, especially for international freight traffic, encouraging a modal shift from road to rail
(as a low carbon intensity sector) with associated environmental benefits. Additionally, rail safety, the capacity of
freight services, and the comfort and capacity of passenger rail travel will be improved.

Through the Trans European Transport Network (TEN-T) Policy, the EU aims to build a coherent, efficient, multimodal
and high-quality EU-wide transport infrastructure network. As such, the TEN-T Policy is a key instrument for the
development and implementation of a Europe wide network of railway lines, roads, inland waterways, maritime
shipping routes, ports, airports and railroad terminals. The ultimate objective of the TEN-T is to strengthen the EU’s
economic, social and territorial cohesion and create seamless transport systems across borders, without gaps,
bottlenecks or missing links. The Corridor Project will form a part of, and thus aid the development of, the TEN-T.

The Corridor Project is therefore required to not only meet the socioeconomic, demographic and infrastructure
demands forecasted for Serbia, but commitments to trans-national infrastructure policies.The high-level goals of the

Corridor Project are:

m Toincrease the competitiveness of the railway in relation to other modes of transport.

I To decrease the volume of road traffic by providing a safe, efficient and suitable alternative and achieving associated
environmental benefits;

B To achieve a higher level of safety, capacity and comfort for the transport of passengers and goods.

Specific Corridor Project objectives are as follows:

M Contribute towards the achievement of:

B Increasing rail speeds to up to 200 km/h, whilst enhancing the quality of passenger and freight rail services.
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I Enhancement of the sustainability and safety of the national transport system;
M Improved efficiency of the existing rail transport system;
I Facilitation of a shift to sustainable, accessible and inclusive modes of public transport at the national level.

m Remove the railway capacity limitations and encourage a modal shift from the current heavy reliance on road
transport to railway transportation by:

M Improving the level of service to passengers/customers by reducing travel times and increasing train frequency;
I Increasing capacity and the level of service for freight customers; and
M Reducing the passenger and freight traffic loads on highways, thereby reducing the risk of accidents on said

highways.

1.3.Purpose of the ESIA

This report presents the Environmental and Social Impact Assessment (ESIA) for Section 3 (Paracin to Trupale
(Nis)) of the Corridor Project (hereinafter ‘the Project’).

It complements the Corridor Project E&S Assessment by providing further systematic, in-depth identification and
assessment of potentially significant environmental and social impacts that could result from the construction and
operation of the Project. It also defines specific mitigation measures that will be necessary to avoid, minimise or offset
any negative impacts of the Project (in addition to any general measures already outlined in the Project Corridor E&S
Assessment).

The environmental and social baseline information presented in this Report has been obtained through desktop
research into publicly available information, site visits, surveys and discussions held with relevant stakeholders (as
detailed in the Stakeholder Engagement Plan).

The assessments have been informed by the technical (engineering) and design (Preliminary Design) information
that is available at the time of writing (but which are under development and may, therefore, change). If there are
significant changes to the Project Design, the ESIA will be revised accordingly, as further described in the ESMP
Management of Change Procedure. For the purpose of this ESIA, the ‘Project’ refers to the following:

B Paracin — Trupale (excluding section Stala¢ - Bunis), Section 3 of the Belgrade Centar—Nis railway line, totalling 58.1

km in length. The entire Section can be divided in 2 sub-sections Paracin — Stala¢ and Dunis — Trupale both double
track, electrified railway line.

The modification and/or reconstruction of existing infrastructure at existing stations.
The construction of new ancillary structures, inclusive of bridges, viaducts, overpasses and underpasses.

The construction of power supply systems, inclusive of overhead lines and substations.

The electrification, signalling, telecoms and control systems for the railway.
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1.4.Structure of the ESIA

This ESIA Report is structured as follows:

ﬂerPPF Page 12 of 166

Non-Technical Summary (also available as a stand-alone document).
Chapter 1: Introduction (introduction to the Project).
Chapter 2: Project Description (description of the Project, construction approach and programme).

Chapter 3: Legal framework (overview of relevant national and international E&S regulations and legislation, and
Lenders’ standards).

Chapter 4: Analysis of the alternatives (an assessment of possible alternatives to the Project).
Chapter 5: Approach to ESIA (definition of the methodology for the environmental and social assessment).

Topic Specific Chapters (including a description of the baseline, detailed impact assessments, proposed mitigation
measures and an outline of predicted residual impacts (following the implementation of the mitigation measures)
covering the following:

m  Chapter 6: Air quality

Chapter 7: Soil quality

Chapter 8: Geology

Chapter 9: Surface water
Chapter 10: Groundwater
Chapter 11: Climate change
Chapter 12: Noise and vibration
Chapter 13: Landscape and visual
Chapter 14: Biodiversity

Chapter 15: Cultural heritage
Chapter 16: Materials and waste
Chapter 17: Major accidents
Chapter 18: Occupational health and safety

Chapter 19: Social Impacts
Chapter 20: Cumulative effects.

Environmental and Social Management Plan (ESMP) (sets out the necessary measures that must be implemented
during both the construction and operation phases of the Project to manage E&S performance and avoid or minimise
adverse E&S impacts).

Appendices
m Maps
Baseline survey reports

Biodiversity Management Plan (BMP) — standalone document

Biodiversity Appropriate Assessment
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m  Resettlement Policy Framework (RPF) — standalone document

m  Stakeholder Engagement Plan (SEP) — standalone document

1.5.Limitations of the ESIA

The assessment is based on the project design information available at the time of writing.

The requirements for and locations of construction facilities, such as materials laydown areas, construction
compounds, workers accommodation camps, access roads, and spoil disposal areas, have not yet been determined.
The assessment is therefore limited to evaluating potential significant impacts related to the known Project alignment
and components.

Further limitations and assumptions associated with each technical assessment are included in the relevant Chapters
of this Report.

1.6.Disclosure of the ESIA and supplementary documentation

This ESIA, along with the Non-Technical Summary (NTS) of the ESIA, Environmental and Social Action Plan (ESAP),
Environmental and Social Management Plan (ESMP), Stakeholder Engagement Plan (SEP), and Resettlement
Policy Framework (RPF) (together the disclosure package), will be publicly disclosed for a minimum of 120 days in
line with the Lenders’ requirements. The disclosure process is outlined in detail in the SEP. The ESIA will remain
publicly accessible throughout the duration of the Project.
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2. PROJECT DESCRIPTION

2.1.0verview of Belgrade—Nis railway corridor

The Belgrade-Ni$ railway was built in 1884 as a single-track railway, and from 1934 to 1993, a second track was
added in increments to increase capacity. The total length of the Belgrade-Ni$ railway is around 244 km, of which

137,691 km is currently double track. The entire railway is electrified.

After years of poor maintenance and a lack of investment, the current condition of railway infrastructure is
unsatisfactory and not in accordance with EU standards. Operational speeds are significantly limited, and electrical
equipment is outdated. Furthermore, the high number of level crossings, often without adequate safety equipment,
represents a safety risk to both rail and road traffic.

The overall objective of the Belgrade-Ni§ Railway Corridor Rehabilitation Project (hereinafter the Corridor Project) is
to contribute to the modernisation of all railway infrastructure in Serbia, to not only enhance capacity, but align with
the safety and quality of service of the pan-European SEETO Corridor X, of which it forms a part. This Project should
ensure the provision of a modern, high-speed, high-performance, double-track railway line for both passenger and
freight rail traffic. This should enhance the competitiveness of rail transport, especially for international freight traffic,
allowing for a significant modal shift from road to rail (as a low carbon intensity sector), with associated environmental

benefits.
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Summaries of the existing Corridor Project characteristics are presented below:

Speed: Restricted-speed running has been introduced on multiple sections of the Belgrade-Nis railway. The highest
permissible speed of trains on the existing line is 160 km/h, between Gilje and Paracin. Between Jagodina and
Paracin speeds of up to 120 km/h are possible over a distance of 17.4 km. However, the highest permissible speed
on the remainder of the railway line from Belgrade Centre, to Mladenovac, to Ni§ is 100 km/h, although on some
sections it is only possible to achieve speeds of between 50 to 80 km/h. At the entrance to the Ni$ station, the
permissible speed of trains is 30 km/h. The current maximum possible speed of passenger trains is less than 50
km/h.

Electrification: Despite the Corridor Project railway line being completely electrified, the existing electrical and

telecommunications equipment are technologically obsolete.

Tracks: From Belgrade (Resnik) to Velika Plana, there are two separate single-track railway lines (as shown on
Figure 2-1), which are intended to be used in one direction only i.e. either towards Ni$ via Mladenovac, or towards
Ni$ via Mala Krsna. However, in reality trains are using these single-track lines in both directions. From Velika Plana
to Ni§, (with the exception of the section between Stala¢-Bunis) the railway is double-track.

The section from Gilje to Parac¢in was modernised in 2016 by constructing a new double-track railway, to enable

speeds of up to 160 km/h. This included the construction of a new double-track bridge over the Velika Morava River.

The section from Stala¢ to Punis is currently a single-track railway. A Preliminary Design for the construction of a
new double-track section to accommodate speeds of up to 160 km/h has been completed and a contractor has been
selected for the detailed design and construction of the first part of this section (i.e. construction of tunnel No. 4). A

contractor will be selected in the near future for the remainder of this section.

Structures: There are a total of 9 tunnels, 130 bridges and bridge structures, 449 culverts and other smaller-sized

structures, as well as 126 level crossings within the Corridor Project.

Stations: There are 31 stations, 27 stops/halts (smaller stations for local rail traffic only), 4 passing points, 5 junctions
and 1 service point along the Corridor Project railway. Twenty five of the stations are ‘mixed’, serving both passengers
and freight, whereas the other six are exclusively for passenger services (namely, Belgrade Centre, Rakovica, Klenje,
Ripanj tunel, Kovacevac and Mala Plana). Belgrade Centre Station is the central passenger station of the railway

network in the Republic of Serbia (RoS).

+PPF
PROJECT PREPARATION FACILITY Ul. Resavska 31, 11000 Belgrade, Serbia | Tel: +381 11 32 34 730 | www.ppf.rs




OFFICIAL USE

Republic of Serbia This project is funded by
Ministry of European the European Linion
Integration

EU PPF - PROJECT PREPARATION FACILITY

&
.

SUBOICA :
4 > T RAIL NETWORK
e £ SERBIAN RAILWAYS
TN S50
"’ ' TR8B0.

~

- e \8TALAC
8 a

DJUNIS

CORRIDOR X \

™

: 5 .

DIMITROVGRAD ¥
A

Xd

NC‘&(VOK

v

— SINGLE TRACK LINE
R DOUBLE TRACK LINF

Figure 2-1. Schematic representation of the railway Belgrade (Resnik)-Nis$ (Trupale) with connecting
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The Corridor Project has been divided into three Sections for the purposes of further project development, as shown
in Figure 1-1 and outlined in Section 1.1:

This report presents the Environmental and Social Impact Assessment (ESIA) for Section 3 of the Corridor Project,

Paracin to Trupale (Nis), (hereinafter ‘the Project’).

2.2.Project (Section 3: Para¢in— Trupale (Nis) Overview

Spatially, the Project is being considered as 2 sub-sections on either side of the Stala¢ to Bunis stretch of the railway
(which is already under construction), namely: 1) Paraéin—Stala¢ and 2) PBunis—Trupale (Ni§), which are outlined

below and described in more detail in Section 2.3.3.
1) Paracdin—-Stalaé
The Paracin—Stala¢ sub-section runs from km 153+380 to km 174+170.79, with a total length of 20.4 km.

The characteristics of this sub-section are as follows:
M The existing railwa’y route passes through or near to the following 8 settlements: Paracin, Striza, Ratare, Sikirica,
Drenovac, Pojate, Ci¢evac and Stalac.
Double track electrified railway line.
Design speed 120 km/h.
Actual speed achieved 50-100 km/h.

Stations: Paracin and Cic¢evac.

Stops: Sikirica—Ratare, Drenovac, and Lucina.

2) Bunis—Trupale (Nis)
The Punis—Trupale sub-section runs from km 191+937.96 to km 229+642, with a total length of 37.7 km.

The characteristics of this section are as follows:

m The existing railway route passes through or near to the following 19 settlements: Punis, Vitkovac, Donji Ljubes, Gornji
Ljube$, Korman, Trnjane, Donji Adrovac, Préilovica, Zitkovac, Moravac, Nozrina, LuZane, Tesica, Grejaé, Veliki
Drenovac, Supovac, Mezgraja, Vrtiste and Trupale.

Double track electrified railway line
Designed speed 160 km/h
Actual speed achieved 100 km/h

Stations: Korman, Adrovac, Aleksinac, Grejac¢ and Trupale.

Stops: Trnjane, Nozrina, LuZzane, TeSica, Supovacki most, Mezgraja and Vrtiste.
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2.2.1.Project Components

The Project incorporates the following components:

M Railway Line
O Superstructure: rails, sleepers, fastening components, protective layer and ballast bedding;

O Substructure: sub-ballast or formation and the subgrade or natural layer;
Signalling
Telecommunications
Electrification
Tunnels

Bridges

Viaducts
Underpasses
Overpasses

Stations

Culverts

Drainage Channels
Retaining Walls
Fencing

Service Roads

Environmental Components (see Section 2.3.16)

These components are described in detail in the remainder of this Chapter.

2.2.2. Technical Requirements

In accordance with the required technical and operational characteristics of the railway, the proposed Project must
achieve the following:

M arrangement of the track bed and superstructure elements to accommodate speeds of up to 200 km/h;

M  making the railway ready for an axle load of 225 kN and a permissible load per length meter of 80 kN/m' (category
DA4);

M provision of the UIC GC (International Union of Railways) load profile on railway and station tracks in conditions of an
electrified railway with a 25kV/50Hz system for speeds of up to 200 km/h, in order to enable intermodal transport of
goods on Corridor X;

B provision of a useful track length in stations of 650 m or 750 m to enable overtaking of the longest trains at distances
of up to 30 km;
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m  equipping all official places (i.e. any facility such as a station, stop, or manned building) open for the reception and
dispatch of passengers with platforms and facilities for accessing them;

installation of modern signalling and safety (SS) and telecommunication (TK) plants and devices on the railway and in
official places;

installation of SS systems APB (automatic track block) for double-track traffic;
equipping buildings with appropriate, fire alarm systems and alarm systems and fire-fighting apparatus and systems;

installation of an SOS telephone for the needs of passengers and official staff;

reconstruction of existing bridges and culverts and construction of new bridges and culverts to meet the UIC GC
(International Union of Railways) load profile;

reconstruction and modernization of the traction power supply system on the open track and in official places;

installation of safety fencing to prevent unauthorised/uncontrolled access;

M deleveling of road crossings at intersections with state and local roads, whilst maintaining the distance between two
consecutive de-levelled road crossings according to current regulations;

B modernisation of the power supply and electrification system;

M the number of tracks and functionality of official places must be based on train traffic management requirements and
the expected volume of passenger and freight traffic.

2.3.Preliminary design

The preliminary design for the Project is aligned with all Technical Specifications for Interoperability (TSIs) as defined
in Directive 2016/797 on the interoperability of the rail system within the EU. Interoperability will enable trains,
passengers and train crew from one EU country to operate safely and reliably in all other EU countries, by ensuring
the compatibility of rail systems and relevant safety requirements. Despite Serbia not yet being a member of the EU,
national legislation stipulates that TSls must apply to newly built, upgraded or renewed railway lines covered by the
TEN-T network for Southeast Europe.

The preliminary design has also been developed in accordance with applicable Eurocodes and National Annex (an
addition to the Eurocodes that defines national parameters).

2.3.1.Design standards

The following documents and legislation form the basis for the Preliminary Design:

M Applicable location conditions (acquired after the adoption of the Spatial Plan)

Law on Railways (Official Gazette of RS No. 41/18 and 62/23)

Law on Safety in Railway Traffic, SI. RS Gazette No. 41/18)

Law on Interoperability of the Railway System (Official Gazette of the RS No. 62/23)

Law on Roads (Official Gazette of RS No. 41/18 and 95/23)
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B Commission Regulation (EU) No. 1299/2014, No. 1300/2014, No. 1301/2014, No. 1303/2014 of November 18, 2014,
on technical specifications for interoperability related to the "infrastructure" subsystem of the railway system in the
European Union

B Commission Regulation (EU) No. 1300/2014 of November 18, 2014, on technical specifications for interoperability
related to the accessibility of the railway system of the Union for persons with disabilities and persons with reduced
mobility.

B Commission Regulation (EU) No. 1301/2014 of November 18, 2014, on technical specifications for the interoperability
of the "energy" subsystem of the railway system in the Union

B Commission Implementing Regulation (EU) 2023/1695 of 10 August 2023, on the technical specification for
interoperability relating to the control-command and signalling subsystems of the rail system in the European Union.

B  Commission Regulation (EU) No. 1303/2014 of November 18, 2014, on the technical specification for interoperability
relating to "safety in railway tunnels" of the European Union railway system

M Law on Planning and Construction (Official Gazette of RS No. (72/2009, 81/2009, 64/2010, 24/2011, 121/2012,
42/2013, 14/2016, 76/2018, 95/2018, 52/2020, 122/2020 with all amendments)

B Law on Safety and Health at Work (Official Gazette of RS No. Official Gazette of RS No. 35/2023)

B Law on Environmental Impact Assessment (Official Gazette of RS No. 94/2024)

B Law on Environmental Protection ("Official Gazette of RS" no. 135/2004 and 36/2009 36/2009 - other law 72/2009 -
other law 43/2011 - decision of the US, 14/2016, 76/2018, 95/2018 - other laws and 95/2018 - other laws)

M Rulebook on the content, method and procedure of preparation and the method of control of technical
documentation according to the class and purpose of the object (Official Gazette of RS No. 96/2023)

M Rulebook on the maintenance of the superstructure and substructure of railways ("Official Gazette of RS" no. 39/2023)

M Rulebook on technical conditions of infrastructure subsystems (Official Gazette of RS No. 39/2023)

M Rulebook on technical conditions for signalling and safety devices (Official Gazette of RS No. 118/21)

M Rulebook on technical conditions and maintenance of the railway telecommunications network (Official Gazette of RS
No. 68/21)

B Rulebook for building constructions Rulebook on technical conditions of infrastructure subsystems (Official Gazette

of RS No. 89/2019, 52/2020 and 122/2020)

B Regulation on safety and security at work on temporary and mobile construction sites (Official Gazette of RS No.
15/2009, 95/2010 and 98/2018)

B Regulation on location conditions (Official Gazette of RS No. 87/2023)

B Spatial plan of the special purpose area of the infrastructural corridor of the Belgrade - Ni$ railway line (Official Gazette
of the RS No. 91/2024 from October 2024)

B General regulation plans and detailed regulation plans for the subject area.

M Decision of the Board of Directors of "Serbian Railway Infrastructure" JSC which brings a catalog of symbols for
electronic signs installed in the area of "Serbian Railway Infrastructure" JSC number 4-2020-2344-520 from November
17, 2020.

M Decision of the Board of Directors of "Serbian Railway Infrastructure" JSC which adopts the Specification of
user/functional requirements for ETCS level 2 on the railway network in the Republic of Serbia, together with Annex
A: Operative scenarios for ETCS, level 2 and Annex B: Catalogue of symbols and functions of ETCS at the RBC
workstation, number 4/2021- 2630-571 from April 13, 2021.
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M Decision of the Board of Directors of "Serbian Railway Infrastructure" JSC which approves the electrotechnical affairs
sector to proceed with changes to the regulations and instructions for the transition from copper railway cables in all
systems to optical cables in the "Railway Infrastructure of Serbia" JSC number 4/2023-4746-870 dated June 23, 2023.

M Rulebook on the technical conditions that must be met by the energy subsystem (Official Gazette of RS No. 6/20)

M Valid laws, regulations, SRPS standards, internal standards of EMS AD, internal standards of ODS, technical instructions
of EMS A, technical recommendations of ZEP/EMS/ODS, data and conditions from competent institutions

2.3.2. Permanent Right of Way

The Railway Law of the RoS" defines the railway zone (railway right of way), which encompasses land within up to
an 8 m corridor from the most external railway track. However, in inhabited areas, the width of the railway zone can
be reduced to 6m. No structures other than railway structures, and/or any other assets (such as trees, crops, etc.)

are allowed within the railway zone.

The Spatial Plan (see Section 3.3 of this Report) defines the boundaries of the public purpose land for the Project
railway zone, which includes areas needed for the construction of new project components and
reconstruction/refurbishment of existing components. As such, this encompasses the land on which new railway
tracks and other structures (bridges, viaducts, etc.) will be located, as well as land needed for railway stations, service
roads, underpasses and overpasses, all infrastructure facilities and networks, and land needed for the regulation of

water flows (rivers, streams, etc.).
The defined boundaries of the public purpose land within the Spatial Plan comprise:
a) public land already occupied by the existing railway, and

b) new areas of public and privately owned land, where the railway corridor diverges from its existing route and where
new facilities (overpasses, access roads, etc.) will be built. Privately owned land will be acquired through
expropriation, and Expropriation Elaborates will be developed on the basis of the public purpose land defined by the
Spatial Plan, with further adjustments, as needed.

The information from the Expropriation Elaborate for Section 3, which includes a list of all affected land plots, their
total size, the area to be acquired, registered structures, the names of the owners/users, their share in ownership,
etc. will be used for developing a detailed Resettlement Action Plan for Section 3, as further described in the

Resettlement Policy Framework (RPF) (provided as Appendix 1 to this ESIA Report), which includes details of the

1 Official Gazette of the RS 41/2018
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approach to Project land acquisition and restrictions on land use and associated impacts in different phases of the
Project.

During the construction phase, additional land may also need to be acquired temporarily, for construction camps,
material laydown areas, storage of topsoil and excavated materials, etc. The land required for these facilities will be
identified and accessed by the Engineering Procurement and Construction (EPC) in accordance with the provisions
of the ESMP and as defined in the RPF.

If it is determined through the ESIA process that certain significant negative impacts on people residing along the
railway cannot be fully mitigated, additional land may need to be acquired to avoid these impacts. Public interest, as
the basis for carrying out expropriation, can occur up until the requisite ‘use permit’ is issued following construction
and the railway is put into operation, after which further land acquisition is not possible. If required, these areas will

be identified and acquired by SRI in accordance with the provisions of the ESMP, and as defined in the RPF.

In addition to the railway zone (general railway right of way), the Railway Law defines additional zones in which
certain land use restrictions apply (Figure 2-2) which are:
B Infrastructure zone with a width of 25m from the external track — existing structures are allowed to remain, while new
structures may be constructed only with the fulfilment of two conditions:

m  That the construction of such structures is foreseen by the urban plan of the relevant unit of local self-government
(municipality)

m  That all conditions and approvals provided by SRl are fulfilled (a request for approval has to be submitted by the
person intending to construct)

B Fire safety zone (forest land) with a width of 18m from the external track — the owners of the land are obliged to
regularly remove trees, plants and leaves

B Fire safety zone (agricultural land) with a width of 13m from the external track — the owners of the land are obliged
to remove mature crops in a timely manner and, if needed, undertake other fire protection measures.

As the Project railway corridor largely follows the existing corridor, in the majority of locations these zones have been
established and in force for a long time. However, in locations where the Project alignment deviates from the existing

route, the zones (and use restriction impacts) will be newly established when the railway becomes operational.

A typical cross section of double track railway line in cut is shown in Figure 2-3 and a typical cross section of double

track railway line on an embankment is shown in Figure 2-4.
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Figure 2-2. Right of way and Restriction Zones
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2.3.3.Project Route Alignment

The overall Parac¢in—Ni$ (Project) route is described in further detail as two sub-sections: Parac¢in—Stala¢, shown in

Error! Reference source not found. below, and DBunis—Trupale, shown in Figure 2-6 below.

Paracin—Stalac Sub-Section

The Paracin—Stala¢ sub-section of the Project route runs from km 153+380 to km 174+170.79, with a total length of
20.8 km. The sub-section begins immediately before the entrance turnout of Paracin Station and ends in front of
Stala¢ Station. The route on this subsection does not deviate significantly from the existing railway alignment. On
parts of the route where the existing alignment allows for high-speed trains, no changes will be required to the
curvature of the railway. Where the existing alignment does not allow for the proposed design speed of up to 200
km/h, minor deviations may be necessary to increase the length of curves in the track.

The two existing stations (Paraéin and Ciéevac) will be retained but reconstructed and modernized in accordance
with the needs of passenger and freight traffic on the double-track line and the local needs of the settlements in which
they are located. Additionally, the existing Sikirica—Ratare stop is kept, but upgraded to be a station to accommodate
the expected additional rail traffic resulting from the Project. Two existing stops, Drenovac and Lucine, will be
decommissioned due to the expected low number of passengers using them.
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Figure 2-5. Overview of Parac¢in-Stala¢ railway subsection
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Figure 2-6. Overview of Bunis—Trupale railway subsection
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Dunis—Trupale Sub-Section

On the majority of the Punis—Trupale sub-section of the Project route, the radius of the curves does not meet the
requirements for a design speed of 200 km/h. The alignment has therefore been revised in places to allow for

increasing the radius of curves and milder turning angles.

The start of this sub-section connects to the Stalaé—Dbunis section (not part of this Project). At this location, the tracks
are at a 4.0 m distance apart and this distance has been maintained on the initial part of the Bunis—Trupale sub-
section up to the Punis tunnel that is located within this sub-section. Please see Section 2.3.11 of this ESIA Report
for details. After the tunnel, the track distance increases to 4.5 m, which is the standard for open sections of track for
speeds of up to 200 km/h. This means that speeds within the tunnel are limited to 160 km/h.

In the Adrovac station zone, the route is designed for a speed of up to 160km/h. It is not possible to increase the
design speed further at the location because increasing the curvature of the existing railway corridor would require

the expropriation of additional land and properties.

In the Aleksinac station zone, the route is designed for a speed of up to 120 km/h. In order to increase the design
speed, the required realignment of the railway would necessitate the relocation of the station. However, the cost of
this is considered to be justified considering the benefits that would result from an increase in speed in that zone.

The existing Korman, Adrovac, Aleksinac, LuZane, and Trupale stations will be retained but reconstructed and
modernized in accordance with the needs of passenger and freight traffic on the double-track line and the local needs
of the settlements in which they are located. The existing TeSica stop will be fully modernized and reconstructed to
became a station. The existing stops, Vitkovac, Donji Ljube$, Gornji Ljube$, Trnjane, Norzina, Supovacki most,
Mezgraja and VrtiSte, will be decommissioned due to the expected low number of passengers using them or due to
the vicinity of the bigger stations. The existing Grejac station will also be decommissioned and replaced by the new

TeSica station.

Table 2-1. Stations and open sections along the alignment

1 Paracin station 153+777-155+880 Paracin ON
Open section Paradin—
2 155+880-163+264 Paracin ON
Sikirica
3 Sikirica—Ratare station 163+264-163+803 Ratare ON
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Open section Sikirica—

4 i 163+803-170+632 Sikirica, Drenovac, Pojate ON
Cicevac
5 Ci¢evac station 170+632-172+186 Ci¢evac ON
Open section Ci¢evac— )
6 172+186-174+170 Ci¢evac,Stala¢ ON
Stala¢
Partially
Open section Bunis— 191+937- Bunis, Vitkovac, Donji Ljubes, Srezovac, Gornji Routed Away
7
Korman 200+206.33 Ljubes, Korman from
Settlement
200+206.33—
8 Korman station Korman ON
201+521.70
Partially
Open section Korman- 201+521.70- Routed Away
9 Korman, Trnjane, Adrovac
Adrovac 204+648.57 from
Settlement
204+648.57-
10 Adrovac station Adrovac ON
206+083.01
Open section Adrovac— 135+917.09- 5 ON
11 Adrovac — Aleksinac (Zitkovac)
Aleksinac 139+850.00
208+760.73— . ON
12 Aleksinac station Aleksinac (Zitkovac)
210+333.58
Open section Aleksinac— 210+333.58- . ON
13 Aleksinac (Zitkovac), Norzina, LuZine
Luzane 213+541.12
213+541.12— ON
14 Luzane station Luzine
214+063.43
Partially
Open section Luzane— 214+063.43— Routed Away
15 Luzane - Tesica
Tesica 216+354.22 from
Settlement
216+354.22—
16 TeSica station Tesica ON
217+715.46
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Partially
Open section TeSica— 217+715.46- Tesica, Grejac, Veliki Drenovac, Supovac, Routed Away
17
Trupale 227+766.26 Mezgraja, Trupale from
Settlement
227+766.26— ON
18 Trupale station Trupale
229+734.68

2.3.4.Railway superstructure

The railway superstructure includes the rails, sleepers, fastening components, protective layer and ballast bedding.
The existing track superstructure (rails, sleepers with rail attachment, equipment and ballast) will be dismantled and

a new railway superstructure procured and installed.

The superelevation of the track in curves is designed in accordance with the design speed, with a subsequent check
according to the obtained speed diagram (i.e. the technical specification diagram used by the design team).

For protection against the harmful effects of train derailment, the design envisages guard rails (type 60E1) with elastic

rail fastenings, which are to be placed on bridge structures and at 10.4m in front of and behind the bridge.

Concrete sleepers with even top surfaces are envisaged, onto which running rails, and guard rails shall be mounted
via double steel base plates.

For the switches in the stations, standard switches will be used.

The type of rail used is dependent on the purpose of the track, as follows:

m  Rail type:
m  60E1 - open track, main passing tracks and overtaking tracks in stations,

B 49E1 - other station tracks, industrial and connection tracks of lower rank,

At the points of transition from one type of rail to another, transition rails of 10 m length are provided.

All tracks will be placed on concrete sleepers with an elastic system of rail attachment in accordance with SRPS EN
13481:2017. All sleepers will be placed within in category | ballast with a minimum thickness of 30 cm. The gradient
of the ballast is 1:1.5.

The nominal distance between 2 rail tracks in straight lines and curves is 1435 mm, with permitted deviations in

accordance with the SRPS EN13231-1 standard. The length of concrete sleepers is as follows:
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M 2.60 m for open track, main passing and overtaking tracks in stations,

B 2.40 m for other station tracks, industrial and connecting tracks of lower rank,

The width of the ballast at the front of the concrete sleepers is as follows:

B 0.50 m open track, main passing and overtaking tracks in stations and other station tracks,

M 0.20 m of industrial track,

The project proposed rail track section lengths of 120 m as optimal. An aluminothermic (AT) procedure is provided
for the welding of 120m track sections and before welding the sections must be brought to the designed axis and

height position as per relevant regulatory requirements.

At the end of each 120m section, devices are provided installed to prevent the longitudinal movement of the rails.

Devices against the lateral movement of tracks on all curves will also be installed.

All tracks on the bridge structures are designed with a closed track in the ballast, i.e. the ballast is placed in a

reinforced concrete “tub”.
2.3.5.Railway substructure

Lower embankments will have a slope of 1:1.5, while larger embankments will have a slope of 1:2. Where
embankments are over 3m in height, the slope is reduced to 1:2.25. Embankments will be constructed from existing
materials (from which the existing embankments are comprised) and installed in layers of up to 30 cm, with
mechanical compaction to the required degree.

All requirements for compaction, load capacity and quality of the installed material are prescribed by the current
regulations and must be fully complied with.

The removal of a 20cm layer of topsoil is planned prior to construction of railway substructure.

2.3.6.Bridges and Viaducts

All bridges within the Project route will be newly constructed following demolition of the existing bridges, i.e. no
existing bridges will be refurbished. The bridges within each sub-section are detailed below

Due to the requirement for traffic to be able to continue to use one track during the entire construction phase, all new
bridges will be built in two phases. In the first phase, the existing bridge structure on one track will be removed to
facilitate building one half of the new bridge. In the second phase, the equivalent works will be carried out on the

second track.

Parac¢in—Stala¢ Sub-Section Bridges
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Bridge over the Crnica river at km 155+908.80

A new bridge over the Crnica River in Paracin is designed at km 155+908.80. There is an existing bridge in the same
location that will be demolished.

Figure 2-7. Existing Bridge over the Crnica river

Table 2-2. Existing and newly designed state of bridge at km 155+908.80

There are 2 tracks across the bridge. The reinforced concrete
The existing double-track railway bridges the Crnica River
semi-integral bridge of a continuous frame system, with a
with two independent bridge structures. The bridges are a
span of 11.25 + 13.50 + 11.25 m is designed. The total length
simple beam system with steel truss structures with a span of
of the bridge (span structure with end pillars and wings) is

44.50 m, and the width is 13.55 m

31.60 m.

Bridge over the Planski stream at km 163+861.90

At km 163 + 861.90, a new bridge over the Planski stream has been designed to replace the existing bridge.

a— 2 -

Figure 2-8. Existing Bridge over the Planski stream
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Table 2-3. Existing and newly designed state of bridge at km 163+861.90

The existing double-track railway bridges the Planski potok
with two independent bridge structures. On the left is the old
track and on the right is the new one. The bridges are simple
beam systems with reinforced concrete slab structures with a

span of 5.0 m.

There are 2 tracks across the bridge. Reinforced concrete
integral bridge with a span of 11 m has been designed. The
total length of the bridge (span structure with end pillars and
wings) is 21.00 m, and the width is 13.55 m.

Bridge over the Jovanovacka river at km 169+425.70

At km 169+425.70, a new bridge over the Jovanovacka River is designed to replace the existing bridge in the same

location.

Figure 2-9. Existing Bridge over the Jovanovacka river

Table 2-4. Existing and newly designed state of bridge at km 169+425.70

The existing double-track railway bridges the Jovanovacka
River with two independent bridge structures. On the left is
the old track and on the right is the new one. The bridges are
a simple beam system with steel truss structures with a span

of 21.25 m.

There are 2 tracks across the bridge. A reinforced concrete
prestressed bridge with a frame system with a span of 9.85 +
13 * 10.40 + 9.85 m, founded on piles, was designed. The
total length of the bridge (span structure with columns and

wings) is 162.10 m, and the width is 14.50 m.

Bridge over the Kocanski stream at km 172+051.85

A new bridge over the Ko&anski stream is designed at km 172 + 051.85 to replace an existing bridge in the same

location.
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Figure 2-10. Existing Bridge over the Ko¢anski stream

Table 2-5. Existing and newly designed state of bridge at km 172+051.85

The existing double-track railway bridges the Kocanski There are 2 tracks across the bridge. A reinforced concrete
stream with two independent bridge structures. On the leftis | integral bridge with a frame system with a span of 11.00 m,
the new track and on the right is the old one. The bridges are | founded on piles, has been designed. The total length of the

a simple beam system with steel girders with a span of 6.55 bridge (span structure with columns and wings) is 16.0 m,

m. and the width is 13.55 m.

Bridge over the Akalavica stream at km 173+709.21

A new bridge over the Akalavica stream is designed at km 173+709.21 to replace the existing bridge at the same

location.

Figure 2-11. Existing Bridge over the Akalavica stream

Table 2-6. Existing and newly designed state of bridge at km 173+709.21
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The existing double-track railway bridges the Akalavica
stream with two independent bridge structures. On the left is

the new track and on the right is the old one. The bridges are

There are 2 tracks across the bridge. A reinforced concrete
integral bridge with a frame system with a span of 11.00 m,

founded on piles, has been designed. The total length of the

a 4.5 m beam system with a reinforced concrete slab bridge (span structure with columns and wings) is 18.8 m,

structure on the left and steel girders on the right bridge. and the width is 13.30 m.

Punis—Trupale Sub-Section Bridges

Bridge over the Simin stream at km 193+426.23

At km 193+426.23, a new bridge over Simin stream has been designed to replace the existing bridge. However, the
newly designed railway route has been moved to the left by 2.20 m.

Figure 2-12. Existing Bridge over the Simin stream

Table 2-7. Existing and newly designed state of bridge at km 193+426.23

There are 2 tracks across the bridge. A reinforced concrete

The existing double-track railway bridges Simin potok with a integral bridge with a frame system with a span of 12.00 m

bridge reinforced concrete slab structure of a simple beam was designed, founded on piles. The total length of the
system with a clean opening of ~ 8.00 m. bridge (span structure with columns and wings) is 18.30 m,

and the width is 13.30 m.

Bridge over the Srezovacka river at km 196+848.21

A new bridge over the Srezovacka River is designed at km 196+848.21. The newly designed railway route has been
moved to the left by ~ 30 m compared to the existing one. This will enable the construction of the new bridge without

the need to first demolish the existing structure, allowing for uninterrupted traffic flow throughout construction.
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Figure 2-13. Existing Bridge over the Srezovacka river

Table 2-8. Existing and newly designed state of bridge at km 196+848.21

There are 2 tracks across the bridge. A reinforced concrete

integral bridge with a frame system with a span of 12.00 m

The existing double-track railway bridges the Srezovac River
was designed, founded on piles. The total length of the

with a reinforced concrete bridge structure.
bridge (span structure with columns and wings) is 30.80 m,

and the width is 13.30 m.

Bridge over the Radevacka river at km 201+255.67

A new bridge over the Radevacka River is designed at km 201+255.67 to replace the existing bridge. However, the

newly designed railway route has been moved to the right by 0.80 m.

Figure 2-14. Existing Bridge over the Radevacka river
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Table 2-9. Existing and newly designed state of bridge at km 201+255.67

The existing double-track railway bridges the Radevacka
There are 5 tracks across the bridge. A reinforced concrete
River with two bridge structures. The right structure is a
integral bridge with a frame system with a span of 17.00 m,
newer reinforced concrete bridge with a load-bearing slab
founded on piles, has been designed. The total length of the
span structure of a straight beam system with a clean
bridge (span structure with columns and wings) is 27.60 m,
opening of ~ 11 m. The left structure is an old massive

arched bridge built of brick.

and the width is 27.80 m.

Bridge over the Suvi stream at km 205+958.44

At km 205+958.44, a new bridge over the Suvi stream is designed. The hydrotechnical conditions of this location
require that the existing stream must be moved ~22m to the south. The stream is ephemeral and only flows during
periods of heavy rainfall or during snow melt. The railway alignment at this location has also moved to the right by ~
3.2m.

Table 2-10. Existing and newly designed state of bridge at km 205+958.44

3 tracks cross the bridge. A reinforced concrete integral

The existing double-track railway bridges the Suvi stream
with a bridge structure. The right bridge is a concrete vault,

and the left vault is built with brick openings ~ 6 m..

bridge with a frame system with a span of 11.50 m was
designed, founded on piles. The total length of the bridge
(span structure with columns and wings) is 27.54 m, and the

width is 19.95 m.

Bridge over the Turija river at km 217+642.36

A new bridge over the Turija River is designed at km 217+642.36 to replace the existing bridge. However, the newly

designed railway route has been moved to the left by ~ 17m.
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Figure 2-15. Existing Bridge over the Turija river

Table 2-11. Existing and newly designed state of bridge at km 217+642.36

There are 4 tracks crossing the bridge. A reinforced concrete
The existing double-track railway bridges the Turia River with
prestressed bridge of the straight beam system with a span
two independent bridge structures made of reinforced
of 25.00 m has been designed, with bank pillars founded on
concrete prestressed prefabricated girders with a span of ~
piles. The total length of the bridge (span structure with
25 m.
columns and wings) is 38.75 m, and the width is 24.70 m.

Bridge over the Dasnicka river at km 219+097.12

A new bridge over the Dasni¢ka River is designed at km 219+097.12. The newly designed railway route has been
relocated to the right by ~ 19 m. This will enable the construction of the new bridge without demolishing the existing

structure, and an uninterrupted flow of traffic on one track.

Figure 2-16. Existing Bridge over the Dasnic¢ka river

Table 2-12. Existing and newly designed state of bridge at km 219+097.12
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3 tracks cross the bridge. A reinforced concrete integral

bridge with a frame system with a span of 17.00 m, founded

The existing double-track railway bridges the Dasnicka River
on piles, has been designed. The total length of the bridge

with a reinforced concrete bridge structure.
(span structure with columns and wings) is 34.60 m, and the

width is 18.05 m.

Viaduct at km 220+544.70

A new viaduct has been designed at km 220+544.70. The Project route has been realigned in this location in relation
to the existing route. It is therefore possible to construct the viaduct without hindrance to the existing railway and flow

of traffic.

Table 2-13. Newly designed state of viaduct at km 220+544.70

2 tracks cross the viaduct. A reinforced concrete prestressed bridge of a system of 12 straight beams in a row, each with a
span of 25.00 m, with central and end pillars founded on piles, was designed. The total length of the bridge (span structure

with columns and wings) is 5.70 + 25.60 + 10*26.60 + 25.60 + 5.70 = 328.60 m, and the width is 13.30 m.

Bridge over the JuZna Morava River at km 223+054.78

A new bridge over the river JuZzna Morava is designed at km 223+054.78. The Project route has been realigned in
this location in relation to the existing route. It is therefore possible to construct the new bridge without hindrance to

the existing railway and flow of traffic.

Table 2-14. Newly designed state of bridge at km 223+054.78

There are 2 tracks across the bridge. The railway route crosses with the Juzna Morava at an angle of ~ 58°, as a result of which
a sloping bridge with axes of pillars in the direction of the watercourse is designed. The bridge chamfer (the angle between
the normal on the axis of the bridge and the axis of the piers) is ~32°. A semi-integral reinforced concrete prestressed bridge
with a continuous frame with three spans has been designed. The span structure is wedged into the middle columns, and
freely supported over the beds on the shore. The total length of the bridge (span structure with columns and wings) is 6.36 +

33.00 + 34.00 + 33.00 + 6.32 = 112.68 m, and the width is 13.30 m.
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Viaduct at km 223+205.49

A new viaduct has been designed at km 223+205.49. The Project route has been realigned in this location in relation
to the existing route. It is therefore possible to construct the viaduct without hindrance to the existing railway and flow
of traffic.

Table 2-15. Newly designed state of viaduct at km 223+205.49

2 tracks cross the viaduct. A reinforced concrete prestressed bridge of a system of 5 straight beams in a row, each with a span
of 25.00 m, with central and end pillars founded on piles, was designed. The total length of the bridge (span structure with

columns and wings) is 5.70 + 25.60 + 3*26.60 + 25.60 + 5.70 = 142.60 m, and the width is 13.30 m.

2.3.7.Level Crossings, Underpasses and Overpasses

Level Crossings

In addition to increased rail speeds, the goal of the Project is to create a modern, double-track railway with a high
level of safety. In order to facilitate increased levels of safety (because many of the existing crossing are uncontrolled
without barriers, signalling or signage), it is planned that all 48 of the existing road level crossings will be abolished
and replaced with 30 new deleveled crossings (i.e. not level with the railway including overpasses and underpasses)

which may not be in the same location as the abolished crossings.

Error! Reference source not found. below gives the locations of new deleveled crossings and abolished level

crossings.

The locations for the construction of deleveled road infrastructure along the railway were determined based on
detailed traffic analysis. Depending on the category of the road and the characteristics of the location (including the
existence of residential buildings in the immediate vicinity of the intersection, the geomorphological characteristics
and topography of the location) rational technical solutions were determined in terms of the horizontal and vertical

geometry of the road, considering all spatial limitations.

The PPF9 design team had meetings with representatives of all affected municipalities to present the proposed
closures of deleveled crossings and seek feedback from stakeholders. The proposals were also discussed during
public consultations on the Spatial Plan. More details are presented in Stakeholder Engagement Plan and Chapter
19 of this ESIA Report.
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Table 2-16. Locations of deleveled crossings

Overpass at km 153+941.53
In the wider zone of the Paradin station, the existing intersection of the railway and road infrastructure is
located in the form of a level crossing in Sumadijska Street. The design of a deleveled intersection in this
place (overpass or underpass) would cause the demolition of many buildings
as well as the unsafe connection of secondary routes. In view of the above, and considering the traffic
analysis and spatial plan, the Designer decided to abolish this road
crossing and design of an overpass at 1500m north, as well as an underpass at the next location 450m
south, in Majora Gavrilovica Street.

The overpass at this location will be part of the bypass road, which is envisaged by the Spatial Plan of the
Municipality of Paracin and is in accordance with the request of the local self-government to have a
deleveled intersection with the railway at this location.

The location in question is a link between the state road IIA Category No. 158 and Sumadija.

Street. This connects the village of Zabari, where the industrial zone is located, with the central

part of the city.

The length of the road is 1800m, it is designed for the calculated speed Vr = 60km/h, it consists of two Part of bypass road

lanes of 3m and two edge lanes of 0.25m, i.e. the total width of the road is 6.50m. A pedestrian path is

planned on the left side of the roadway.
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Local road

Level crossing at km 155+532

Existing crossing location removal- an underpass is being built for
pedestrians and cyclists 155+495 and traffic is redirected to the
planned overpass at km 153+941.53

Distance: 1.591m

Underpass at km 155+991.45
The local road in question is a connection between the eastern and western parts of the city of Paracin,
south of the Crnica River. When developing the project documentation at a specific location, the
Designer considered different variants of the de-levelling of the existing road route.

The current situation is characterized by a level crossing in the form of a road crossing. In the immediate
zone of the road crossing there is a building — villa Teokarevi¢, while on the opposite side there is a gas
station.

Initially, the designer analyzed the variant with an overpass. Given the height position of the railway, a
solution with a significant elevation of the level would require the demolition of the mentioned villa and
would make it impossible to establish a traffic connection with Sindeli¢eva Street. The above reasons led
the Designer to choose a solution with an underpass.

Spatial analyses have determined that it is not possible to define the geometry of denivelation in the
plan and profile that would meet the minimum program conditions, without jeopardizing the existing
gas station facility, primarily in terms of access to it.

The main problem is the spatial position of the gas station, which is located directly next to the railway
and along the road in question. Deleveling the road directly around the perimeter of the internal traffic
surfaces of the gas station completely prevents access to it. For these reasons, the technical solution

adopted implies the demolition of the gas station.
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With regard to the traffic requirements to enable the passage of heavy goods vehicles with the newly
designed underpass, and the above-mentioned space limitations, the Designer has defined a technical
solution in the form of a underpass.

The axle of the road is positioned in such a way that it intersects with the railway at right angles, which is
the most rational solution from the aspect of the constructive solution of the underpass. The designed
technical solution enables vehicular access to the facility under protection, as well as the realization of a
traffic connection with Sindeli¢eva Street through a surface intersection.

The traffic connection in question is a city road, where the boundary elements are dimensioned for the
calculated speed of Vr = 40km/h. The length of the newly designed road is 244.23m, it consists of 2
lanes with a width of 2.75m and an edge lane of 0.25m. In order to achieve the continuity of pedestrian

and bicycle flows on both sides of the railway, a pedestrian path is designed on the right side of the

roadway, while a bicycle path is planned on the left, which is deleveled in relation to the main roadway.
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Underpass at km 156+851.81
In the current state, this crossing is not defined and arranged as a level crossing, but the local population
uses it at their own risk. At this intersection, the designer decided to design an underpass, taking into
account the height position of the railway and the proximity of Vidovdanska Street to which it fits. Also,
by analysing the space constraints and the surrounding content, the design of the overpass would not
be possible. This traffic connection allows a connection to the State Road IIA Order No. 158 and Striska
Street.

The designed road is defined within the dimensions that are already defined by the existing planning
document of the Municipality of Paracin. The spatial plan also envisages the construction of a
roundabout with Sindeli¢eva Street. During the design, it was considered that the newly designed road
in the future represents a branch that can be introduced into the roundabout (the roundabout is not
part of this project documentation).

In terms of deleveling, the underpass is designed to enable the passage of heavy-duty vehicles, so due

to the large cut and length of the wing walls of the building itself, it is necessary to demolish several

buildings in the immediate vicinity. On the left side of the roadway, a pedestrian path is designed in

order to achieve the continuity of pedestrian flows. Stritka Street
The length of the newly designed road is 458.97m, it consists of 2 lanes 2.75m wide, 2 edge lanes 0.25m
wide, and a pedestrian path is designed on the left side of the roadway in order to achieve continuity of

pedestrian flows.

Underpass at km 158+955.08
The existing intersection of the railway and road infrastructure is in Kralja Petra | Street in the form of a

level crossing. This street connects the state road IIA Category No. 158 with the settlement of Striza and

thus provides a connection with the city. With geometric analyses of the route and level of the railway
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line and the street deleveling in question, the Designer concluded that it is only possible to achieve the
continuity of traffic flows at this location, and that this does not result in the demolition of many
residential buildings, with an underpass.

The design geometry enables the passage of heavy goods vehicles, and a pedestrian path is designed on
the left side of the carriageway to achieve the continuity of pedestrian flows. To the south of the
deleveled intersection in its current state is a football field. Between the railway and the football field,
there is an agricultural road that allows agricultural vehicles to access the fields. As the level of the newly
designed railway was raised, the railway slope endangered both the football field and the road. In this
regard, a new parallel macadam road was designed along the railway slope in the length of 710 m, thus
providing access to agricultural land.

The length of the newly designed road is 171.33m, it consists of 2 driving lanes 3m wide and 2 edge
lanes 0.25m wide and the passage of heavy goods vehicles is enabled, and a pedestrian path is designed

on the left side of the roadway to achieve continuity of pedestrian flows.

Kralja Petra | Street

Local road

Level crossing at km 162+128

The level crossing is cancelled, it is redirected to the planned
underpass at km 162+505
Distance: 377
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Underpass at km 162+505.32
The existing intersection of the railway and road infrastructure is in Vozda Karadorda Street in the form
of a level crossing. This street connects the state road IIA Category No. 158 with the village of Ratare.
Also, it is an important connection with the settlements on the west side of the railway and the city of
Paracin and the city of Ci¢evac. For this reason, it is necessary to make a deleveled cross at this location,
in this case in the form of an underpass.

The current situation is characterized by a level crossing in the form of a road crossing. Residential
buildings are in the immediate zone of the road crossing, but they are at a sufficient distance from the
railway and will not be endangered by the construction of the underpass.

The length of the newly designed road is 221.80 m, it consists of 2 lanes 2.75 m wide, two edge lanes of
0.25 m wide and the passage of heavy goods vehicles is enabled. On the right side of the roadway, a

pedestrian path is designed in order to achieve continuity of pedestrian streams.

Vozda Karadorda Street

Local road

Level crossing at km 163+810

The level crossing is cancelled, it is redirected to the planned
underpass at km 162+505 and to underpass at km 164+502
Distance: 1305m or 692m
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Underpass at km 164+502.60

The next level crossing located on this stretch is Ravnogorska Street, which is located between Vozda

Karadorda Street (underpass No. 5) and Branka Krsmanovica Street (underpass No. 6). Traffic analysis

determined that the mentioned road crossing is located at a short distance (1000 m) from these two
newly designed underpasses and that the construction of a deleveling station at that location would be
economically unjustified. During the construction of the underpass no. 5 and no. 6 level crossing over
Ravnogorska Street will be used as a temporary deviation through which traffic will move through, after

which the crossing will be abolished. Also, between these two deleveled crossings there is a railway
station Sikirica-Ratare and through them the local population will be provided with a connection with
the settlements on the west side of the railway.

Based on the above, the deleveled intersection will be located at the site of the existing intersection of
the railway and Branka Krsmanovica Street in the settlement of Sikirica. This street connects the state
road IIA Category No. 158 with the village of Sikirica.

An analysis of the current state of the intersection in question revealed only one object nearby.
Bearing in mind the height position of the railway, the Designer decided to design an underpass under

the railway. In this way, it is only possible to secure the connection to the object. The design of the

overpass would be an irrational solution, because the intervention zone would be much longer and
access to the building would be prevented, which would require its demolition. .,
Branka Krsmanovi¢a Street
The design geometry allows the passage of heavy goods vehicles, and a pedestrian path has been
designed on the right side of the roadway in order to achieve the continuity of pedestrian flows.
The length of the newly designed road is 228.55 m, it consists of 2 lanes 2.75 m wide, two edge lanes of
0.25 m wide and the passage of heavy goods vehicles is enabled. On the right side of the roadway, a

pedestrian path is designed in order to achieve the continuity of pedestrian flows.
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Underpass at km 166+669.98
The existing condition is characterized by residential construction on both sides of the railway. The aim
of the project documentation is to envisage the de-leveled crossing of the railway and the road and thus
ensure greater safety of all participants in both road and rail traffic. Accordingly, any solution requires
the demolition of a certain number of buildings in the vicinity of the railway. Considering the level of the
railway, as well as the position of the built edge contents in the intersection zone, the Designer opted for
the design of the underpass under the railway.

Spatial analyses have determined that it is not possible to define the geometry of the delevelling in the
plan and profile that would meet the minimum program conditions, without endangering the existing
facilities along the left side of the road, in terms of access to it. Bearing in mind the location and
importance of this road route, the newly designed underpass is designed to enable the passage of heavy
goods vehicles. To achieve a more favourable angle of intersection from the point of view of the
constructive solution of the underpass, the axis of the road is positioned in such a way that it intersects
with the railway at a right angle.

The length of the newly designed road is 256.41m, it consists of 2 lanes of 2.75m wide, two edge lanes of
0.25m wide, and pedestrian paths are designed on both sides of the roadway in order to achieve

continuity of pedestrian flows.

The construction of the underpass, due to the great deleveling, made it impossible to connect Stefana

Prvovendanog Street to Beogradska Street, as it is in its current state. With a detailed analysis of the Beogradska Street
wider area, as well as on the basis of traffic analysis, the designer came to the conclusion that it is

possible to direct vehicles coming from Stefana Prvovenéanog Street to Dr Milana Milovanoviéa Street.

As the railway slope threatens the existing condition of Stefana Prvovencanog Street, the reconstruction

of the street in the length of 529.95 m with an asphalt cover is planned. By translating the relocation of
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the main road (Beogradska Street) in relation to the existing state, it is possible to design an additional
access road. The function of this road is to provide access to residential buildings on the right side of the
main road, and access will be allowed only to residents. The entrance to the yard is solved by car ramps.
The road will have a blind ending, in order to prevent the movement of other vehicles coming from
Stefan Prvovencani Street. The geometry of the connection to the main road is designed with boundary
elements, while the width of the roadway is 3.5m. There are also 0.5m stabilized shoulders on both sides

that vehicles can use in the event of a passing.

Local road

Level crossing at 168+180

The level crossing is cancelled, it is redirected to the planned
overpass at km 169+150

Distance: 970m

Overpass at km 169+150.51
The intersection in question represents a significant and only connection with arable agricultural land
west of the railway line with the settlement of Pojate. In the current state, this crossing is not defined and
regulated as a level crossing. Users who cultivate agricultural land use this link at their own risk for
access to it. Considering the height position of the railway, as well as the topography of the terrain in the
intersection zone, the Designer opted for the design of the overpass, i.e. for the crossing of the road
above the railway. The road is designed at right angles to the railway, which is the most favourable
solution from the point of view of the construction of the overpass.

Also, there are no objects at the location in question that can be endangered, and this has additionally
affected the solution of the deleveled intersection in the form of an overpass. As only agricultural
vehicles are expected to pass through at this intersection, no pedestrian paths are planned.

The length of the newly designed road is 580.95 m. It consists of 2 lanes 3 m wide, 2 curb lanes 0.25 m

wide, 1.25 m wide shoulders and asphalt cover. In horizontal curves where radii R <200 m were applied,

Agricultural road
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extensions were designed on the inside of the curve and thus enabled unhindered passing of vehicles.
How to only agricultural vehicles are expected to pass through this intersection, no pedestrian paths are
provided.

At the stationary 0 + 550.00m of the road, a connection of the macadam road in the length of 242.56m
is planned, which is connected to the newly designed parallel macadam road along the railway, in the
length of 537.62m. Gravel roads are designed in a width of 4 m with double-sided shoulders of 0.5 m. In
the wider area of the intersection, macadam roads have been designed in order to provide access to

arable land and comfortable movement of agricultural vehicles.

Overpass at km 170+132.23
At the request of the local self-government, in order to provide access to agricultural land, it is necessary
to provide a deleveled intersection at this location. Bearing in mind that there were no space limitations,
the Designer chose to design the overpass, with elements of situational and levelling geometry that
correspond to the calculated speed of Vr = 50km/h. Also, the geometry of the road corresponds to the
geometry from the spatial plan. The length of the newly designed road is 452.19 m. It consists of 2 lanes
3 m wide, 2 curb lanes 0.25 m wide, 1.25 m wide shoulders and asphalt cover. On the left side of the

roadway, a pedestrian path is designed.

Zmaj Jovina Street

National road

Level crossing at 171+793

The level crossing is cancelled, and the underpass for traffic only will
be built at the same location

Distance: Om
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Underpass at km 171+793.08
During the drafting of the technical documentation, the representatives of the local self-government
insisted on the construction of an underpass on Zeleznicka Street. At all meetings and through letters,
the designer explained that the design of the underpass at this location is not in accordance with
positive design practice. Among other things, the existing state road IIA Order No. 190 is diverted to
Radnicka Street, 720m south of the site in question, with a profile and capacity that allows uninterrupted
heavy goods traffic.

On the basis of the Instruction of the Ministry of Construction, Transport and Infrastructure, for railways
and intermodal transport”, on 171+793.08 of the track, a single-track underpass has been designed in
Zelezni¢ka Street, with the aim of solving the problem of movement of local population, as stated in the
Instruction.

Given the space limitations, at the location of the existing road crossing in Zelezni¢ka Street, an
underpass with a reduced free profile (height 3.00 m) has been defined, only for passenger cars. Given
the space limitations, it is a profile with only one lane. This solution involves an alternating omission
vehicles, i.e. regulating traffic with the use of traffic lights. In general, the one-way road in question has
been moved to the right side in the direction of the growth of the station of Zelezni¢ka Street, so that
only the buildings on the right side are demolished, while the buildings on the left side of Zeleznicka
Street would be preserved. The width of the single-lane carriageway is 3.50 m. Considering the high level
of groundwater, an underpass with a "bathtub" type facility is designed. Above the retaining structure,
which is connected to the underpass building, a service road is defined for the needs of residential
building users on the left side (3.50m wide). Also, in the underpass building, a sidewalk with a width of

2.00 m is envisaged.

Zeleznicka Street
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The proposed solution requires the installation of traffic lights on both approaches to the underpass, i.e.
the regulation of the intersection of Adama Raji¢a and Zeleznicka Streets and the intersection of Svetog
Sava and Zeleznicka Streets by applying traffic lights. Given that the design of the underpass in this zone
implies the interruption of the road connection with the railway station, a new transverse connection has

been designed, which provides access to the Cic¢evac railway station.

Overpass at km 172+515.95
In the wider zone of Ci¢evac station, the existing intersection of railway and road infrastructure is in the
form of a level crossing in Zelezni¢ka Street (IIA Category state road No. 190). An analysis of the current
situation showed dense population on both sides of the railway. At the site of the existing level crossing
(km 171+793.08), the project documentation envisages an underpass for the passage of passenger
vehicles. For the design of the underpass with a larger free profile would cause the demolition of a large
number of buildings, the project defines a new location of the deleveled intersection 720m south, across
Radnicka Street (km 172+515.95). Such a solution implies a deviation of the state road IIA Category No.
190 which connects to the state road IIA Order No. 215. Bearing in mind that this is a state road design,
it was necessary to provide a higher level of service. In connection with this, an overpass was designed,
where the geometry of the road corresponds to the geometry from the spatial plan.
The length of the newly designed road is 1150.00m. It consists of 2 lanes 3m wide, 2 edge lanes 0.25m
wide, 1.25m wide shoulders and asphalt cover. On the right side of the roadway, a pedestrian path is
designed in order to achieve the continuity of pedestrian flows. In horizontal curves where radii R<200 m

were applied, extensions were designed on the inside of the curve and thus enabled unhindered passing

of vehicles. The road is designed to allow the movement of heavy-duty vehicles. At km 1+004.67, a

. . ; . Radnicka Street
bridge structure is planned over the Kocanski stream.
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Underpass at km 173+134.14
The last existing intersection of the railway and road infrastructure in the form of a level crossing is
located in Moravska Street. The design of a de-levelled intersection at this place (overpass or underpass)
would cause the demolition of many buildings. Also, it would not be possible to connect Mirka Tomi¢
Street, and the parallel road located south of the Akalavica stream. The proximity of the mentioned
stream further complicates the design of a deleveled intersection at this location, due to the adverse
impact of groundwater and problems with flooding.
In view of the above, the Designer decided to abolish this road crossing and design an underpass at the
next location 500m north, in the continuation of Mirka Tomi¢ Street.

By analyzing the existing condition of the intersection in question, a commercial facility was noticed
nearby. During the design, care was taken to ensure that the road does not enter the private plot on
which it is located and that it is not endangered. The designer analysed the crossing of the railway in the
form of an overpass, as well as the different geometry of the road. Bearing in mind the height position of
the railway, the Designer concluded that such a solution is unfeasible. This is because the level of the line
is set high, and the geometry of the road in the longitudinal sense would deviate from the limit values
prescribed by the design regulations. Based on the above, the Designer decided to design the underpass

under the railway. The road in question is connected to the state road IIA Category No. 215, then passes

under the railway and continues to Mirka Tomica Street. As the newly designed railway escarpment
endangered the existing Mirko Tomi¢ Street, a new traffic connection parallel to the railway was Mirka Tomica Street
designed. The geometry of the road has been adapted to the street as it was in its existing state, and in
this way access to the houses located along the street is enabled. This solution enters private plots, but it
is the only way to establish a connection with the settlement, taking into account all the space limitations

at this location.
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The length of the newly designed road is 686.16 m. The width of the pavement is from the junction to
the state road and along its entire length through the underpass 6m wide (two lanes 2.75m wide and
two edge lanes 0.25m wide), as well as the pedestrian path on the right side of the roadway.

After the second horizontal curve, at the entrance to Mirka Tomi¢ Street, the carriageway is narrowed to
4.5m (two lanes 2.25m wide) and Tm wide shoulders are designed. In the current state, the width of the
street is 3m, and this extension provides greater comfort compared to the current driving conditions at

the location in question.

Local road

Level crossing at km 173+655

Existing crossing location removal- an underpass is being built for
pedestrians and cyclists at km 173+678 and traffic is diverted to the
planned underpass at km 173+134

Distance: 521Tm
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Overpass at km 193+051.67
The road in question is an important traffic link between the inhabited town of Vitkovac and other
settlements on the left bank of the South Morava River with the state road lla Category No. 215 and E-75
highway. In the current state at this location, intersection with the railway line is located at the level of a
road crossing. The solution is deleveled crossing in the form of an overpass. The width of the existing
pavement is about 5 m. The elements are designed for a calculated speed of 50 km/h. The length of the

newly designed road is about 480.00 m, and the total width of the roadway is 6.50 m.

JNA Street — Vitkovac

Local road

Level crossing at km 194+105

The level crossing is cancelled, diverted to the planned underpass at
km 194+665

Distance: 560m

Underpass at km 194 +665.63
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As in the previous case, it is the same road that was laid on the route parallel to the railway, and thus
connects the settlements on the left bank of the South Morava with the national road no. 215. At this
location, a deleveling is designed in the form of an underpass that connects the peripheral part of Donji
Ljubes with J.N.A. Street and further with the national road infrastructure.

A cross-traffic connection was established in a location where the demolition of residential buildings was
avoided.

This traffic connection connects to Sava Kovacevica Street in the form of a three-way surface
intersection. In order to achieve the intersection of the road and the railway, it was necessary to deviate
J.N.A. Street in the length of 612.86m. The width of the existing pavement is about 5.00m. The length of

the newly designed road with an underpass is about 377.38 m, and the total width of the pavement is

6.00 m.
Traffic connection between JNA and Save Kovacevica Street -
Vitkovac
The level crossing is cancelled, diverted to the planned underpass at
Local road

Level crossing at km 194+975

km 194+665

Distance: 310m
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Underpass at km 196+164.67
The existing road crossing is positioned at km 195 + 556 of the railway and is a connection on the left
and right side of the railway that passes through the settlement of Donji Ljubes. Given the spatial
limitations and dense population in the zone of the road crossing, the Designer decided to design a
deleveled intersection in the form of an underpass about 380 m back. This traffic connection connects
Jordana Pavlovic¢a Street — Pavla Street and 1 May Street. The connection to 1st May Street is envisaged
in the form of a three-way surface intersection. This location is also advantageous because there is a
direct connection to the school and the demolition of existing buildings is avoided.
The length of the newly designed road is about 320.00 m, and the total width of the roadway is 6.00 m.
On the right side of the roadway, a pedestrian path is designed in order to achieve the continuity of

pedestrian flows. The minimum boundary elements are designed for a calculated speed of 40 km/h.

Jordana Pavloviéa-Pavla Street — Donji Ljubes

Local road

Level crossing at km 196+550

The level crossing is cancelled, diverted to the planned underpass at
km 196+164

Distance: 386m

Underpass at km 197+383.93
The deleveled intersection in question connects residential buildings and agricultural land on the right
side of the railway line with the settlement of Srezovac and the road infrastructure on the left side of the
railroad tracks.
Due to the newly designed railway route, the existing Trnjane — Vitkovac road is intersected from the km

196+700.00 to km 197+150.00 of the railway, while at km 197+383.93 it intersects with the underpass.
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For this reason, the deviation of the road in the length of 1091.20m has been designed. The adopted
width of the road is 6.00m, which corresponds to the existing width of the road. In the zone of the
intersection of the deviation of the road and the underpass at km 197+383.93 of the railway, the
position of the level of the road, which crosses the underpass and is located at similar elevations of the
railway, was considered.

The length of the newly designed road on which the underpass is designed is about 375.00 m, and the
total width of the roadway is 6.00 m. On the right side of the roadway, a pedestrian path is designed in

order to achieve the continuity of pedestrian flows.

25 May Street - Srezovac

Local road

Level crossing at km 198+450

The level crossing is cancelled, diverted to the planned underpass at
km 197+383

Distance: 1067m
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Underpass at km 200+277.95
The position of the railway line divides the inhabited town of Korman into two parts. The deleveled
intersection in question in the form of an underpass connects the left and right sides of this inhabited
place. In the zone of the deleveled intersection, there is an access road that provides a connection with
the newly designed Korman station. The width of the existing pavement is about 3.50m. The length of
the newly designed road is about 310.00 m, and the total width of the roadway is 6.00 m. On the left side

of the roadway, a pedestrian path is designed in order to achieve the continuity of pedestrian flows.

Kneza Lazara Street — Milana Marinkovic¢a - Korman

Local road

Level crossing at km 200+360

The level crossing is cancelled, diverted to the planned underpass at
km 200+277

Distance: 83m

Local road

Level crossing at km 201+390

The level crossing is cancelled, diverted to the planned underpass at
km 200+277 and underpass at km 202+340
Distance: 1050m or 950m
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Underpass at km 202+340.17
At the site in question, a deleveled intersection of road and railroad in the form of

underpass. Given that this traffic connection is an important link between the settlement of Trnjane and

other settlements east of the railway, the Designer decided to design a new underpass at the same

location. Bearing in mind that the axis of the newly designed railway has been moved by about 22m

towards Stojana Zivkovi¢a — Stoleta Street, it is necessary to correct the axle and level of the existing

road, therefore it is necessary to demolish the existing underpass. The new solution provides a free
profile for the passage of heavy-duty vehicles. The width of the existing pavement is about 5.00m. The

length of the newly designed road is 225.19m, and the total width of the roadway is 6.00m.
On the right side of the roadway, a pedestrian path is designed in order to achieve the continuity of

pedestrian flows.

Omladinska Street - Trnjane

Local road

level crossing at km 203+158

The level crossing is cancelled, it is redirected to the planned
underpass at km 202+340 and underpass at km 205+802
Distance: 818m or 2644m
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Underpass at km 205+802.46
In the immediate vicinity of the Adrovac station, a deleveled intersection of the road and the railway in
the form of an underpass has been identified. This road is the only connection between the settlements
of Donji and Gornji Adrovac. For this reason, the Designer decided to keep this location and design a
deleveled intersection in the same place. The new solution provides a free profile for the passage of
heavy-duty vehicles. The width of the existing pavement is about 5.00 m. The minimum boundary
elements are designed for a calculated speed of 50 km/h, and the total width of the carriageway is 6.00

m.

Underpass at km 206+821.81
The next existing intersection of the road into the railways is also located in the village of Donji Adrovac,
in view of the
underpass. Given that the village is located on the north side of the railroad, and agricultural land from
the south, this intersection is also in its current state intended for
access to agricultural land and for the passage of agricultural vehicles. Also, the traffic analysis
determined that the local population gravitates towards the north side of the settlement, i.e. towards
Milentija Popovica Street.
In this regard, the Designer decided to keep this location and design an underpass for the needs of the

passage of agricultural mechanization. The width of the existing pavement is 3.00m. The length of the

Deligradska Street — Donji Adrovac
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newly designed road is 105.03 m. A free profile of 4.00m is provided, while the pavement width of 5.00m
is adopted.

Local road

Level crossing at km 207+885

The level crossing is cancelled, it is redirected to the planned
underpass at km 206+821 and to underpass at km 208+746
Distance: 1064m or 860m

Local road

Level crossing at km 208+715

The level crossing is cancelled, it is redirected to the planned
underpass at km 208+746

Distance: 30m

Underpass at km 208+746.36
The position of the railway line divides the inhabited town of Zitkovac into two parts. The intersection in
question in the form of an underpass connects the left and right sides of this inhabited place.

At this location, in the existing state, the intersection with the railway was realized in the form of a level
crossing. What characterizes this location is the dense population in the zone of the road crossing, so it
was not possible to define a deleveled intersection that does not involve the demolition of buildings.
The designer also considered the design of a deleveled intersection 350 m back from the existing
crossing. Bearing in mind the very unfavourable configuration of the terrain and the newly designed
position of the railway, it is not possible to define the design geometry in this zone that meets the
minimum technical requirements for the design of the overpass.

The designer also analysed the potential application of a technical solution with an underpass. The
spatial position of the existing road infrastructure and residential buildings has a negative impact on the

implementation of the constructive solution of the underpass, because it is necessary to achieve de-

Milentija Popovica Street - Prcilovica
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levelling with Ratka Jovi¢a and Jelke Radulovi¢ Streets. This means that a very long underpass would
have to be designed, which would result in the demolition of more residential buildings.

As it is a densely populated place, pedestrian and bicycle paths are planned. The width of the underpass
is 14.00 m, and the length would be almost 80 m, and having in mind the demolition, the intersection at
this place is economically unprofitable.

On the basis of the above explanations, as well as the traffic analysis that shows a significant volume of
traffic at this level crossing, the Designer decided to design a deleveled intersection at the site of the
existing level crossing.

The length of the newly designed road is 238.34 m, and the total width of the pavement is 6.00m.

In order to achieve continuity of pedestrian and bicycle flows on both sides of the railway, a pedestrian
path is designed on the left side of the roadway, while a bicycle path is planned on the right, which is

deleveled in relation to the main roadway.
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Overpass at km 210+360.94
The newly designed railway route in this zone is located in the existing railway corridor, and in the
immediate vicinity of the intersection in question there is an existing level crossing in the settlement of
Moravac.

During spatial analyses in a zone of about 500 m, it was determined that there is no zone in which it is
possible to define a deleveled intersection without resulting in the demolition of residential buildings.
Defining the deleveled crossing much further away from the existing location in a functional sense would
be ineffective because the denivelation would be too far from the previous one.

Also, it was found that in the more remote uninhabited parts there is no developed transport
infrastructure that could accommodate the assumed traffic load.

For this reason, the de-levelling of the road in question in the form of an overpass is planned. This traffic
link allows the gravity of the local population on both sides of the newly designed railway. The road in
question connects the local road with IIA Category state road No. 217. The connection to the state road
is provided by a surface three-way intersection.

The width of the existing pavement is about 5.00m. The minimum boundary elements are designed for a
calculated speed of 50 km/h. The length of the newly designed road is about 380.00 m, and the total
width of the roadway is
6.50m. On the left side of the carriageway, a pedestrian path is designed to achieve continuity of

pedestrian flows.

Traffic connection of settlement Moravac with national road IIA

no.217

Local road

Level crossing at km 212+480

The level crossing is cancelled, it is redirected to the planned
overpass at km 212+668

Distance: 188m

Overpass at km 212+668.35
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The newly designed railway route in this zone is located in the existing railway corridor, and at the
location in question it intersects the existing level crossing in the settlement of Stublina. For this reason,
the delevelling of the road in question in the form of an overpass is planned. This traffic connection
allows the connection of the settlements of Stublina and Nozrina. The road in question connects
Patriarch Pavla Street with the IIA Category state road No. 217. The connection to the national road is
provided by a surface three-way intersection.

The width of the existing pavement is about 4.00m. The minimum boundary elements are designed for a
calculated speed of 50 km/h. The length of the newly designed road is about 580.00 m, and the total
width of the roadway is 6.50 m. On the left side of the roadway, a pedestrian path is designed to achieve

the continuity of pedestrian flows.

Traffic connection of settlement Stublina with national road IIA

no.217

Local road

Level crossing at km 213+756

The level crossing is cancelled, it is redirected to the planned
overpass at km 212+668 and overpass at km 214+249
Distance: 1088m or 493m

Overpass at km 214+249.68
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As the overpass at km 212+668.35 and Underpass at km 217+044.45 are located at more than 4 km
from each other, at the request of the representatives of the local self-government, a deleveled
intersection in the form of an overpass was designed at this location. Bearing in mind that in the wider
zone of the location in question there are arable agricultural areas, the construction of this deleveling
facility provides access to them from the settlements of Luzane and TeSica. The road in question
connects the local road with IIA Category national road No. 217. The connection to the national road is
provided by a surface three-way intersection. In order to increase the level of service, a local road in the
length of 554.14 m was reconstructed, which was 2.50 m wide from the gravel road. The width of the
newly designed road SAO12-1 is 4.50 m and a flexible pavement structure with an asphalt cover is
planned. In the wider zone of the intersection in question, there is also the Luzane station. The length of
the newly designed road with the overpass is about 470.00m, and the total width of the pavement is
6.50m

Agricultural road - Luzane

Agricultural road

Level crossing at km 215+710

The level crossing is cancelled, it is redirected to the planned
overpass at km 214+249 or to underpass at km 217+044
Distance: 1461m or 1334m
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Underpass at km 217+044.45
The denivelation in question is a part of the IIA national road, No. 217, between the interchanges
Vukanja and
Aleksinac, in the inhabited village of Tesica, municipality of Aleksinac. The width of the existing pavement
is 5.5-6.0m. The reconstruction of the railway envisages the expansion of track capacities at the Tesica
railway station, in the zone of intersection with the state road in question. At this location, in the existing
state, the intersection with the railway was realized in the form of a level crossing. What characterizes
this location is the dense population in the zone of the road crossing, so it was not possible to define a
deleveled intersection that does not involve the demolition of buildings.

Considering the edge construction, as well as the levelling position of the railway line, it is designed
underpass under the railroad tracks. Considering the space limitations, the boundary elements of the
vertical geometry of the road were designed for the calculated speed of Vr = 50 km/h, while more
comfortable elements were applied in the site plan. Given the residential buildings in the immediate
zone of the road and the railway line, it was not possible to define the vertical geometry of the road
without the consequence of demolishing the buildings in the closer zone of the intersection itself.
On the right side of the roadway, a pedestrian path is designed to achieve the continuity of pedestrian
flows. The extensions in the curves are defined in such a way as to allow the passage of 2 heavy goods
vehicles. The length of the newly designed road is about 332.95.00m, and the total width of the

pavement is 6.50m.

Vojvode Stepe Street - National Road IlA no.217 - TeSica

Local road

Level crossing at km 218+270

The level crossing is cancelled, it is redirected to the planned
underpass at km 217+044 and to overpass at km 19+404
Distance: 1226m or1134m
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Overpass at km 219+404.75
In the settlement of Grejac there is a level crossing at km 219+863.33 of the newly designed railway.
As there is also a glass recycling factory at the location of the road crossing, the construction of a
deleveled intersection at that place would make it impossible to access it. According to the agreement
with the representatives of the local self-government, the deleveled intersection is designed at 460.00 m
back. The deleveled intersection in question connects the inhabited village of Greja¢ with arable land
along the coast of the South Morava. The design solution involves a deleveled intersection in the form of
an overpass. The minimum boundary elements are dimensioned for a computational rate of 50 km/h.

The length of the newly designed road is 807.35m, and the total width of the pavement is 6.50m.

Local road - Grejac

Local road

Level crossing at km 219+863

The level crossing is cancelled, it is redirected to the planned
overpass at km 219+404

Distance: 459m
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Overpass at km 221+359.49
At the location in question, there is a deleveled intersection in the form of an underpass for the passage
of agricultural machinery to the arable land on the left side of the railway in the direction of the growth
of the station. With the newly designed geometry of the railway route, there is a displacement in relation
to the existing railway, and for this reason, it is necessary to demolish the existing underpass and build a
new one at this location. The length of the newly designed road is 84.66 m, and the total width of the

roadway is 6.00 m.

Underpass at km 223+500.00
In the cadastral municipalities of Supovac and Mezgraja, the route of the newly designed railway line
significantly deviates from the existing railway. The newly designed geometry of the railway intersects
Peke Dapcevica Street along the South Morava River. As this road represents an important connection
between the mentioned cadastral municipalities, the deleveling of the intersection in question in the
form of an underpass is designed at that place. The width of the existing pavement is about 5.00m. The

minimum boundary elements are dimensioned for the calculated speed of 40 km/h. The length of the

newly designed road is about 559.18m, and the total width of the pavement is 6.00m.

Peke Dapcevica Street - Mezgraja
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Local road

Level crossing at km 224+205

Existing crossing location removal - an underpass is being built for
pedestrians and cyclists at km 224+180 and traffic is redirected to
the planned underpass at km 223+500

Distance: 700m

Overpass at km 227+126.66
At this location, in the existing state, the intersection with the railway was realized in the form of a level
crossing. What characterizes this location is the dense population in the zone of the road crossing, which
results in the demolition of buildings to define a deleveled intersection. In the wider zone of the road
crossing, the Designer considered several locations for the design of the deleveled crossing. Bearing in
mind the extremely unfavourable configuration of the terrain along the route and the fact that the newly
designed railway is in a cut, it was not possible to design a deleveled intersection at any other location
than at the site of the existing road crossing.

The denivelation itself connects the settlement of Vrtiste with residential buildings and arable land on
the other side of the railway. In the continuation of Beogradska Street, there is an overpass over the E-75
highway, which connects the settlement of Zitkovac with the lla Category national road No. 158 and still

with the city of Nis.
The length of the newly designed road is about 411.52m, and the total width of the roadway is 6.50m. To
achieve the continuity of pedestrian and bicycle flows on both sides of the railway, a pedestrian path is

designed on the left side of the roadway, while a bicycle path is planned on the right.

Beogradska Street - Vrtiste

Local road

Level crossing at km 227+850

The level crossing is cancelled, it is redirected to the planned
overpass at km 227+126

Distance: 724m
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Underpass at km 229+419.58
The denivelation in question connects the settlement of Trupale with residential buildings and arable
land on the other side of the railway. In the continuation of Zelezni¢ka Street, there is an underpass
under the E-75 highway, which connects the settlement of Trupale with the lla Category national road
No. 158 and further with the city of Nis. The design solution involves a deleveled intersection in the form
of an underpass.
The length of the newly designed road is 789.06m, and the total width of the roadway is 6.00m. To
achieve continuity of pedestrian flows on both sides of the railway, on the left. A pedestrian path is

designed in the area of the underpass.

Zeleznic¢ka Street - Trupale
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Underpasses

The construction of three underpasses to allow the passage of pedestrian and bicycle traffic is planned, namely in:

m  Paradin in Sumadijska street at km 155+495;
m Cicevac in Moravska Street at km 173+678 and

B Mezgraja in Marsala Tita Street at km 224+180.

All domestic and international regulations and standards for safety have been applied. Special attention has also
been given to technical standards ensuring unrestricted and safe movement, as well as access for persons with
disabilities, children, persons with children and babies, elderly persons. As such, the underpasses will be equipped
with both elevators (designed to accommodate a cyclist with his bicycle, as well as a disabled person in a wheelchair)

and stairs. The height of the underpasses will be 2.6 m, and the width, 4 m.

The underpasses are designed with several specific features:

M Video Surveillance: Complete coverage of underpass and their entrances with video surveillance systems to enhance
security.

M Enhanced Lighting: Increased lighting levels at underpass entrances, to ensure safety and visibility.

These design elements are intended to prioritize safety, accessibility, and comfort for all users and employees of the
stations, aligning with modern standards and regulations for public infrastructure.
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Figure 2-17. Locations of overpasses and underpasses on Paracin — Stala¢ sub-section
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2.3.8.Culverts

There are 35 existing culverts within the Project area. A number of them will be adapted as part of the Project to
jointly function as wildlife crossings. For more information refer to Chapter 2.3.16 of this ESIA Report.
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2.3.9.Drainage channels (Hydrotechnical infrastructure in the function of the

railway)

Hydrotechnical infrastructure deals with surface water drainage and the protection of the railway from stormwater
and surface water run-off in stations and along the railway. Surface water drainage channels will be constructed in
the cuts and also at the foot of embankments. Channels will be constructed one or both sides of the railway,
depending on the level of the railway and the configuration of the surrounding terrain. Within stations, drainage
systems will be installed beneath the tracks incorporating oil/water separators, which will discharge externally of the
stations. Surface water drainage channels and station drainage systems will discharge to receiving surface
watercourses, existing municipal storm sewers (if available), drainage channels or absorption (infiltration fields) or
wells in places where there are no natural watercourses. Absorption (infiltration fields) and wells will allow surface
water run-off and drainage to filter naturally into the ground. Atmospheric water from the railway is typically unpolluted

and can therefore be discharged into the ground.

In order for the absorption (infiltration) fields to function effectively, the filtration coefficient of the soil must be high
enough. Additionally, the maximum estimated groundwater level should be sufficiently below the level of the bottom

of the absorption field, so that it does not slow down (or prevent) infiltration.

The planned absorption (infiltration) fields will have a trapezoidal cross-section, with a slope of 1:1.5 and a bottom
elevation about 1.0m below the elevation of the outflow from the channel (or drainage). The slopes will be covered
with a plastic geo-grid, which will be vegetated with grass to prevent soil erosion. At the bottom of the field, a layer
of gravel will be laid 30 cm thick, through which the water will filter into the natural soil beneath.

Hydrotechnical infrastructure will also be constructed to facilitate drainage of the following Project components:

B Underpasses and overpasses.

B Bridges.
B Roads being reconstructed, relocated or designed for access to stations and other railway facilities.
B Tunnels

2.3.10. Stations and Stops

As outlined above in Section 2.3.3, not all of the existing Project stations and stops will be retained, some existing
stations are to be reconstructed and modernised and some existing stops are to be reconfigured as stations. Table
2-17 summarises the planned Project outcomes for existing stations and stops.
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Table 2-17. Overview of existing stations and stops and their planned status

Important station featured passenger flows. Main
Paracin station 155+108 Station - remains center of the municipality of the same name. The

city is populated with over 22000 people.

There was a good passenger flow, so Srbijavoz as
state passenger railway transport operator
Sikirica—Ratari expressed strong interest in keeping this official
163+462 Stop — New station
station place in function. It is expected to improve
passenger flow, because additional passengers will

be taken over from Drenovac.

This official place will be closed as it is located near
Stop —itis
Drenovac 166+700 Sikirica/Ratari (2.5 km away) and passengers will be
decommissioned
redirected there.

Station Ci¢evac has passenger flow. City of Ci¢evac
is the center of the municipality Ci¢evac and all
Ci¢evac station 171+415 Station - remains nearby settlements gravitate to this station. Also,
this station will take over passengers from halt

Lucina (2.5 km away)

This official place will be closed as it is located near
Stop —itis )
Lucina 173+700 Ci¢cevac (2.5 km away) and passengers will be
decommissioned
redirected there.

Small settlement near Punis (about 5 km), and in

Stop - itis last several years there was no passengers.
Vitkovac stop 194+118
decommissioned Passengers could reach Bunis station by good road
connection.
Stop - itis Donji Ljubes is small settlement, practically leaned
Donji Ljubes stop 196+155
decommissioned to Vitkovac with good road connection with Bunis.
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Gornji Ljubes stop

198+453

Stop - itis

decommissioned

Small settlement with no passengers during the last
several years. As it is located within just 2 km away

from Korman, passengers will be directed to there.

Korman station

200+807

Station- remains

This station has small passenger flow, but it is
expected to pick up the part of passenger flow from
neighboring settlements (Donji Ljube$, Gornji
Ljube$ and Trnjani). The location of this station is

suitable for overtaking station for trains.

10

Trnjane stop

203+100

Stop —itis

decommissioned

As it is located just 2 km away from Korman,

passengers will be directed to there.

11

Adrovac station

205+474

Station - remains

This station has an important role in freight railway
transport, although there was a small freight flow.
Also, there is a strong request of the state railway
freight operator “Srbija Kargo” in keeping this
station in operate. Moreover, it is possible to take
over some passengers from Trnjane which is about

4.5 km away.

12

Aleksinac station

209+255

Station - remains

This is very important station as there was strong
passenger flow, small freight flow, and significant
role in local passenger transport to Nis. Also, it is
expected that this station will take over the
passenger flow from halt Nozrina that it will be

closed.

13

Nozrina stop

212+480

Stop —itis

decommissioned

This halt has good passenger flow, but due to it is
located near to the station Aleksinac (3 km) and
neighboring Luzane (about 1.6 km), and for the
reason to rationalization the number of stations,
Nozrina is selected to be closed. Passenger flow will

be redirected to Aleksinac and Luzane.

14

Luzane station

213+794

Station - remains

This station features moderate passenger flow. Its
location is suitable for remaining as a station
because there is a proposal to close halt Nozrina.

This station will take over passengers from Nozrina.
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15

TeSica stop

216+885

Stop — New station

This Stop will be converted in station as it is
expected to take over the role of the nowadays
station Greja¢ in terms of passenger and freight
transport. Also, TeSica has own passenger flow, and
it will take over the part of passenger flow from

Supovacki Most.

16

Grejac station

219+650

Station — it is

decommissioned

The station has passenger flow, and small freight
flow, but there is an objective problem to keep this
station on the new high-speed line because of the
geometry of the railway line. So, there was proposal
to make one station much closer to settlement
Tesica that will replace two old official places (old
halt TeSica and station Grejac). New station TeSica

will be only 2.6 km away from old station Grejac.

17

Supovacki most

stop

223+100

Stop —itis

decommissioned

This stop has very small passenger flow that will

be redirect to the stations TeSica (7.5 km away).

18

Mezgraja stop

223+994

Stop —itis

decommissioned

This halt was with very small passenger flow, as well
as there is objective problem with geometry of the
railway line and to build capacities for the
operating. It was rational to redirect passenger to

Trupale or TeSica.

19

Vrtiste stop

227+075

Stop —itis

decommissioned

This halt is with very small passenger flow (few
passengers per day), and located near to Trupale (5

km away).

20

Trupale station

228+934

Station - remains

This station is very important as it is a part of Nis$
railway node. Moreover, it is expected to take over

passengers from Mezgraja, and Vrtiste.
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Figure 2-20. Overview of existing and proposed stations and stops on Dunis — trupale sub-section

Energy Efficiency

As part of the reconstruction of existing station facilities, the complete replacement of the roof (with the addition of
thermal insulation), replacement of internal and external joinery, and the construction of a new facade with thermal
insulation is planned. This will improve the energy efficiency of the facilities and increase their energy class by at
least one level.
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Special attention has been paid to minimizing the operating costs of new station facilities. Therefore, the design
includes the use of sandwich walls, high-quality external and internal joinery, and flat roofs with additional thermal
insulation. This will achieve building energy efficiency in accordance with domestic regulations and standards.

Gender, safety and accessibility in all station facilities

As part of the reconstruction of existing station facilities and the construction of new ones, all domestic and
international regulations and standards for safety in the use of public infrastructure have been applied. Special
attention has also been given to technical standards ensuring unrestricted and safe movement, as well as access for
persons with disabilities, children, persons with children and babies, and elderly persons. As such, the stations are
designed with several specific features intended to prioritize safety, accessibility, and comfort for all users and
employees of the stations, as follows:

M Video Surveillance: Complete coverage of stations and their entrances with video surveillance systems to enhance

security.

m  Enhanced Lighting: Increased lighting levels at station entrances, pedestrian underpasses and platforms, to ensure
safety and visibility.

B Facilities for Small Children: Special rooms equipped for baby changing and attending to small children, catering to
the needs of families using the stations.

B Facilities for Women Employees: Dedicated rooms or areas specifically designed for the comfort and privacy of women
employed at the stations.

Information Equipment

On the approach to station buildings, underpasses and platforms, equipment for informing and guiding the movement
of passengers (hereinafter referred to as "info equipment") will be installed according to the content it indicates, and
in accordance with international regulations in railway traffic (International Union of railways - UIC). The newly
planned info equipment will be unified for all places where the reception and departure of passengers is anticipated.

The basis for determining the content of the info equipment are the standard SRPS ISO 3864-1, published IRS
10181, UIC 413 and UIC 140, and Regulation of the EU Commission no. 1300/2014.

Tactile surfaces are also planned for the blind and partially sighted. This includes that the tiles on the handrails of the
stairs contain Braille and symbols that direct passengers to the platform, the underpass and the station building.

For people with impaired hearing, pictograms will be used to indicate where inductive loops are located (for example
at ticket sales points).

Paracin Station

» Existing state

Paracin station is an intermediate station on the Belgrade—Ni$ railway, and a branch station for the single-track main

line railway 104: Rasputnica Cuprija—Cuprija—Paraéin and the single-track industrial railway line 404: Para¢in—Stari

+PPF
PROJECT PREPARATION FACILITY Ul. Resavska 31, 11000 Belgrade, Serbia | Tel: +381 11 32 34 730 | www.ppf.rs




OFFICIAL USE

Republic of Serbia This project is funded by
Ministry of European the European Linion
Integration

EU PPF - PROJECT PREPARATION FACILITY

Popovac It should be noted that the industrial railway Parac¢in—Stari Popovac is currently closed to traffic, and the
resumption of freight traffic on this railway will primarily depend on the future development plans of the industrial
entities directly connected to it, namely Moravac Cement Plant and the Serbian Glass Factory.

The station has the facilities to enable the reception and dispatch of passengers and freight.

Paracin station currently has 6 main tracks, 2 manipulative tracks (tracks to facilitate the movement of freight trains
separately from passenger trains), and 1 industrial track (for freight only). The station has 2 passenger platforms and
facilities for goods operations (warehouses and loading and unloading ramps).

The current condition of Paracin station is characterized by:

m  the lack of a track to facilitate trains overtaking in the direction of Nis;

m  alack of shunting locomotive that would enable the manoeuvring of trains without disrupting rail traffic on the
tracks of the open railway;

B anindustrial track that is not in operation;

M low passenger platforms (non-compliant with the provisions of the Commission's (EU) Regulations on technical
specifications for interoperability related to the subsystem "infrastructure" and to the accessibility of the railway
system to persons with disabilities and persons with reduced mobility);

m  the facilities for commodity operations are not in good condition.

» Newly designed state

The Paracin station will remain an intermediate station on the double-track main railway Belgrade—Ni$, and a branch
station for the single-track main railway Rasputnica Cuprija—Cuprija—Paraéin, and the single-track industrial railway

Paracin—Stari Popovac.

Additionally, the tracks serving the Electrotechnical Service are retained but relocated to the opposite side of the
station due to spatial constraints.

The primary requirements of the station are:

B Regulating train traffic on the connecting lines, including overtaking long freight trains in combined transport.
m  Receiving and dispatching local and regional passenger trains,

m  Receiving and dispatching freight trains with wagons designated for local operations,

|

Shunting operations to separate freight wagons.

In order to meet these requirements, the refurbished station will be designed with 7 main and 3 auxiliary tracks (which
will provide a temporary stopping place for trains if all other tracks are busy), and 2 service tracks (to access service
areas), as follows:

B Track 1: Auxiliary track for temporary storage.
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Track 2: Arrival-departure track for freight trains on the Paracin—Stari Popovac line.
Tracks 3 and 6: Overtaking tracks, also used as arrival-departure tracks for passenger trains.

Tracks 4 and 5: Main through tracks.

Tracks 7 and 8: Arrival-departure tracks for freight trains carrying wagons for local operations, which would also
serve for temporary wagon storage, locomotive operations, and similar purposes. Track 7 can also be used for
passenger traffic.

B Track 9: Industrial track with a loading/unloading ramp 250 m in length.

The station is designed with two platforms, each 220 m in length. The first platform is the main station platform located
adjacent to the station building, while the second is an island platform located between tracks 6 and 7. The platforms
are connected via an underpass and are equipped in compliance with the relevant technical specifications for
interoperability (INF TSI and PRM TSI).

Sikirica-Ratari station

» Existing state

The Sikirica-Ratari stop has two platforms adjacent to each of the open railway tracks with a length of 50 m, a width
of 1.6 m and a height of 0.35 m.

» Newly designed state

Sikirica—Ratare station will be a newly designed and constructed station on the double-track main railway Belgrade—
Ni$, located at the site of the existing Sikirica—Ratare stop. The primary purpose of the station is to facilitate the
boarding and alighting of passengers using local trains.

To achieve its required purpose, the station is designed with 4 main tracks and 2 protection tracks as follows:

B Tracks 2 and 3: Main through tracks

B Tracks 1 and 4: Arrival-departure tracks for local passenger trains. The station includes two side platforms, each
110 m in length, with reserved space for future extensions to 160 m or 220 m. The platforms are connected via
an underpass and are equipped in compliance with the relevant technical specifications for interoperability (INF
TSI and PRM TSI).

Cic¢evac station

» Existing state

Cigevac station is an intermediate station on the Belgrade—Ni$ railway line with facilities to enable the reception and
dispatch of passengers and freight. The station is unmanned and covered by the remote traffic management system
(remote control). Ci¢evac station has 4 main tracks, 1 manipulative track and 1 industrial track. The station has 2

passenger platforms and facilities for goods operations (warehouse and loading and unloading ramp).
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The current state of the Ci¢evac station is characterized by:

M the lack of a track to facilitate trains overtaking,

M the lack of shunting locomotive that would enable manoeuvring of trains to be carried out without disrupting
traffic on the tracks of the open railway,

m  low passenger platforms (non-compliant with the provisions of the Commission Regulation (EU) on technical
specifications for interoperability related to the "infrastructure" subsystem and the accessibility of the railway
system to persons with disabilities and persons with reduced mobility),

M the facilities for goods operations and the station building are not in good condition and need to be reconstructed.

» Newly designed state

Cigevac station will remain an intermediate station on the double-track main railway Belgrade—Nis.

The requirements of the station are:

M Regulating train traffic,
Receiving and dispatching local passenger trains,

Receiving and dispatching freight trains with wagons for the industrial track,

Shunting operations within the station to service the industrial track.

In order to meet these requirements, the station will be designed with 5 main tracks, 2 escape tracks, and 3 protection
tracks:

Tracks 2 and 3: Main through tracks.
B Tracks 1 and 4: Overtaking tracks, also used as arrival-departure tracks for local passenger trains.

B Track 5: Arrival-departure track for freight trains carrying wagons for the industrial track. The usable length of the
track, including turnout overlap, is 659 m.

The station is designed with two platforms, each 220 m in length. The first platform is the main station platform located
next to the station building, while the second is an island platform situated between tracks 4 and 5. The platforms are
connected via an underpass and are equipped in compliance with the relevant technical specifications for
interoperability (INF TSI and PRM TSI).

Korman station

» Existing state

Korman station is an intermediate station on the Belgrade—Nis railway line, with facilities to enable the reception and
dispatch of passengers and freight. The station is unmanned and covered by the remote traffic management system
(remote control). Korman station has 4 main tracks, 1 manipulative track and 1 short track for the accommodation of
machinery. The station has 2 passenger platforms and facilities for goods operations (warehouse and loading and
unloading ramps).

The current state of Korman station is characterized by:
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M limited length of tracks intended for overtaking freight trains. The station meets the condition for freight trains
to overtake with a length of 600 m (only for the 5th track), but not the condition for trains of combined and
intermodal transport to overtake (i.e. a length of 750 m).

M low passenger platforms (non-compliant with the provisions of the Commission Regulation (EU) on technical
specifications for interoperability related to the "infrastructure" subsystem and the accessibility of the railway
system to persons with disabilities and persons with reduced mobility),

m the facilities for goods operations and station building are not in good condition and need to be reconstructed.

» Newly designed state

Korman remains an intermediate station on the main railway line Belgrade—Nis.
The main requirements of the station are related to traffic management and local passenger services.

Planned track capacities:

B two main through tracks on the Belgrade—Nis line (Tracks 2 and 3),
m  two overtaking tracks (Tracks 1 and 4, with a usable length of 659 m),

m  two tracks extending from the overtaking tracks for the formation of crossing routes.

The Korman station is designed with side platforms adjacent to the overtaking tracks, each 220 m in length.

Adrovac station

» Existing state

Adrovac station is an intermediate station on the Belgrade—Ni$ railway line, with facilities to enable the reception and
dispatch of passengers and freight. The station is unmanned and covered by the remote traffic management system
(remote control). Adrovac station has 5 main tracks and is also served by one industrial track. The station has 2

passenger platforms and facilities for goods operations (warehouse and loading and unloading ramps).

The current condition of Adrovac station is characterized by:

M  limited length of tracks intended for overtaking freight trains. The station meets the condition of being able to
overtake freight trains with a track length of 600 m, but not the condition of a useful track length of 750 m for
the needs of overtaking trains of combined and intermodal transport on the 4th track;

m low passenger platforms (non-compliant with the provisions of the Commission Regulation (EU) on technical
specifications for interoperability related to the "infrastructure" subsystem and the accessibility of the railway
system to persons with disabilities and persons with reduced mobility),

m facilities for goods operations and the station building are in poor condition and are not in operation.

» Newly designed state

Adrovac station remains an intermediate station on the double-track Belgrade—NiS railway line. The main

requirements of the station are related to train traffic management and servicing the industrial track.
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Planned track capacities:

B two main through tracks (Tracks 2 and 3),
B two overtaking tracks (Track 1 with a usable length of 772 m and Track 4 with a usable length of 750 m),

B two arrival-departure tracks for freight trains, which can also be used for temporary storage and sorting of wagons
for local operations (Track 5 with a usable length of 659 m and Track 6 with a usable length of 486 m),

M a track extending from Track 4 (on the Ni$ side) for servicing the industrial track and performing shunting
operations,

m  a pull-out track extending from Track 5 (on the Belgrade side) providing access to the industrial track,

M two tracks extending from the overtaking tracks for the formation of crossing routes.

Aleksinac station

» Existing state

Station Aleksinac is an intermediate station on the Belgrade—Nis railway line, with facilities to enable the reception
and dispatch of passengers and domestic and international freight. Both Korman and Adrovac Stations are under the
supervision of Aleksinac station. Aleksinac station has 5 main tracks and 3 manipulative tracks. The station has 2
passenger platforms and facilities for goods operations (warehouse, loading and unloading ramps and a crane with
manipulative surface).

The current condition of the Aleksinac station is characterized by:
m  limited length of tracks intended for overtaking freight trains. The station does not meet the condition of being
able to overtake freight trains with a track length of 600 m

M low passenger platforms (non-compliant with the provisions of Commission Regulations (EU) on technical
specifications for interoperability relating to the "infrastructure" subsystem and to accessibility of the railway
system for persons with disabilities and persons with reduced mobility),

m the facilities for goods operations and the station building are not in good condition and need to be reconstructed.

» Newly designed state

Aleksinac station will remain an intermediate station on the Belgrade—Ni$ railway line, for both domestic and
international passenger and freight traffic.

Planned track capacities:

m  two main through tracks (Tracks 3 and 4),
m  two arrival-departure tracks for passenger trains, also serving as overtaking tracks (Tracks 2 and 5),

B an arrival-departure track for local passenger trains that begin or end their journey at the station. This track is
single-ended and allows the turnaround of local passenger trains in the direction of Nis,

B two arrival-departure tracks for freight trains, which can be used for temporary storage and sorting of wagons for
local operations,

m  asiding track for the storage of maintenance machinery (Track 2a),
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M asiding track for storing passenger train sets awaiting operations (Track 2b),
m  aloading-unloading track (Track 8),

M apull-out track on the entry side from Belgrade, directly connected to the freight group of arrival-departure tracks
and the loading-unloading tracks,

m  four tracks for the formation of crossing routes and lateral protection of train movement paths. Two are
extensions of the overtaking tracks, one is an extension of Track 1, and another is an extension of Track 2b,

B track connections on both entry sides of the station, enabling access to all station tracks from both mainline tracks
for train movements in both directions.

Aleksinac station is planned with two island platforms, each 400 m in length, and one side platform, 150 m in length.
The island platforms are located between Tracks 2 and 3, and Tracks 4 and 5, while the side platform is adjacent to
Track 1.

LuZane station

» Existing state

The LuZane stop has two side platforms 85 and 77 m long, 1.6 m wide and 0.35 m high.

» Newly designed state

The primary role of the new Luzane station will be the boarding and alighting of passengers using local trains.

Planned track capacities:

B two main through tracks on the Belgrade—Nis line (Tracks 2 and 3),
B two overtaking tracks (Tracks 1 and 4, with a usable length of 266 m),

m  two tracks extending from the overtaking tracks for the formation of crossing routes.

The LuZane station is designed with side platforms adjacent to the overtaking tracks, each 220 m in length

TeSica station

» Existing state

The TeSica stop has two side platforms next to the open railway tracks with a length of 102 m, a width of 1.6 m and
a height of 0.35 m.

» Newly designed state

The new TeSica station will be an intermediate station on the double-track Belgrade—Ni$ railway line. The main
requirements of the newly designed station are train traffic management, passenger boarding and alighting for local
services, and handling freight. The station is planned to take over and consolidate the roles of the existing Grejac
station and the TeSica stop.

Planned track capacities:

B two main through tracks on the Belgrade—Nis line (Tracks 2 and 3),
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m  two overtaking tracks (Tracks 1 and 4), where trains stop for passenger boarding and alighting,
m  one handling track (Track 5) used for loading and unloading freight shipments,

m  two tracks extending from the overtaking tracks for the formation of crossing routes. The track extending from
Track 4 on the Ni$ side will also functions as a track for servicing the handling track,

M ashorttrack extending from Track 4 on the Belgrade side, enabling a change of locomotive direction when moving
between Tracks 4 and 5 without interfering with movements on the main through track.

The TesSica station is designed with two platforms, each 220 m in length. The first platform is the primary station
platform located adjacent to the station building, while the second is an island platform situated between Tracks 5
and 6.

Trupale station

» Existing state

Trupale station is an intermediate station on the Belgrade—Ni$ railway line and a branch station for the main line
number 125: Trupale—Ni$§ shunting station - Medurovo. It is also a transition station from a double-track to a single-
track railway, and a border TK station (not included in the remote-control system). Trupale station has facilities to
enable the reception and dispatch of passengers and road shipments. Trupale station has 6 main tracks and 1
manipulative track. The station has 2 passenger platforms and facilities for goods operations (loading and unloading
ramp).

The current condition of the Trupale station is characterized by:

m  limited length of tracks intended for overtaking freight trains. The station meets the condition of being able to
overtake freight trains with a track length of 600 m, but not the condition of a useful track length of 750 m for
the needs of overtaking trains of combined and intermodal transport;

M low passenger platforms (non-compliant with the provisions of the Commission Regulation (EU) on technical
specifications for interoperability related to the "infrastructure" subsystem and the accessibility of the railway
system to persons with disabilities and persons with reduced mobility),

m the facilities for goods operations and the station building are not in good condition and need to be reconstructed.

» Newly designed state

Trupale station retains its role as a border station at the Ni$ railway junction, where the tracks for the Crveni Krst and
Ni$ marshalling stations diverge. The main requirements of the station are related to train traffic management,

passenger boarding and alighting for local services, and handling wagonload shipments on the handling track.

Planned track capacities:

B two main through tracks (Tracks 3 and 4),

B two overtaking tracks, which represent the direct continuation of the track to/from the direction of the Crveni
Krst station (Track 2 with a usable length of 842 m and Track 5 with a usable length of 770 m),
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m  three receiving and dispatching tracks (Track 1 with a usable length of 633 m, and Tracks 6 and 7 with a usable
length of 690 m),

m  ahandling track with a long (military) ramp of 400 m in length) used for loading and unloading goods. The usable
length of the track is 633 m,

M two tracks extending from Tracks 1 and 2 for the formation of crossing routes. The track extending from Track 1
will be used as a track for servicing the handling track,

I track connections on both entrance sides of the station, allowing connections of all station tracks with the tracks
of the connecting railway line for both directions of train movement and simultaneous train operations.

Trupale station is designed with two island platforms, each 400 m in length (located between Tracks 1 and 2, and

between Tracks 5 and 6).
2.3.11. Tunnel

The Dunis tunnel will be newly constructed and will be 580 m in length. The tracks will be 4.0m distance apart, and
the axis will be curved with a radius of 3002 m, to enable a design speed of up to 160 km/h. The entrance portal is
at km 192+274, and the exit portal is at km 192+854.

The tunnel is designed to facilitate the application of modern tunnel construction technology (the concept of the New
Austrian Tunnelling Method - NATM.)

2.3.12. Signalling Infrastructure

» Existing state

The electro-relay signaling system of the double-track, Belgrade—Ni$ railway was completed around 45 years ago,
with certain sections subsequently being reconstructed. The ageing system increasingly suffers from failures and
maintenance costs are increasing. Furthermore, it is becoming increasingly difficult to source replacement
components. As such, the signalling technology needs to be replaced. The replacement of signalling components
must be conducted in accordance with strict procedures, including the preparation and verification of a safety

analysis.

All Project stations are covered by the Westinghouse Flexicode Centralised Traffic Control (CTC) system, controlled
from the TK Centre in Belgrade Ranzirna station.

» Newly designed state
The Project will be equipped with conventional electronic signal safety devices, with visual signals and devices to

control the speed of trains, and a centralized automatic railway block, so that trains equipped with an autostop device
will be automatically stopped in an emergency when travelling at speeds of up to 160 km/h .
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Also, the Project should meet the interoperability requirements for trains equipped with ETCS L2 locomotive train
control devices and enable train traffic to achieve speeds of up to 200 km/h on both tracks.

The intended signal-safety equipment must meet requirements for reliability and the possibility of expansion. It must
also satisfy the principles of failure safety and comply with the relevant technical standards of the European Union,

as well as national standards.

The technical solution envisages equipping all stations with electronic signalling and interlocking devices (CBI) for
double-track railways, with centralized setting of switch points (by means of an electric switch point machine) and
automatic routing of trains through the station area. The signalling and interlocking devices will include all the
necessary equipment (interfaces) to enable connection to the transmission system that connects to the CTC (TK
Centres in Belgrade Ranzirna station and Niz Putnicka station), the European Train Control System (ETCS), and the
Centralised Signalling Monitoring System (CSM).

The main source of power for signalling and interlocking devices is the public distribution network. The overhead
railway electrical contact network 25 kV, 50 Hz is a backup power source, and accumulator batteries positioned at
intervals along the railway line are an auxiliary power source. The power supply device for each station will be
designed to provide complete power supply for all signalling and interlocking devices for at least 3 hours, as well as

a power supply for the red lights on the main signals for an additional 8 hours.

Specific signalling system design features are as follows:

M New signal lights will be installed equipped with LED bulbs.

M Switching points and derailers in all stations will be equipped with an electric switch point machine adapted for
concrete sleepers.

m Control of occupation of stations and interstation sections will be carried out by using an axle counter device (which
detects whether a section of track is occupied or clear).

M Cables with polyethylene insulation, i.e. optical cables, will be used to connect external security elements.

B Existing rooms for the accommodation of signalling and interlocking equipment in the stations will be adapted
according to the valid technical conditions and standards for the proposed electronic equipment.

M Devices for the electric heating of switch points will be installed in all stations, using power supply from the catenary
line (SCADA system with a central dispatch terminal, station terminals and control cabinets per station).

It is also planned to install new signalling and interlocking devices in the CTC Centre in Belgrade Ranzirna, that is

planned to be the Unified Dispatch Centre for the entire Serbian railway network.

2.3.13. Telecommunication Infrastructure

» Existing state
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The existing railway telecommunication infrastructure includes old copper cables connecting local networks with
dispatching and railway telephone devices, switching facilities and transmission systems, radio-dispatch systems,
the business-information system (computer network with server structure), and security systems.

The existing systems rely on analogue technology and are outdated. It is therefore necessary to replace them with

updated systems that will meet the requirements of a modern railway.

» Newly designed state

The planned telecommunication systems will ensure the reliable and smooth running of railway traffic, and operation

of a modern passenger information system.

The planned telecommunication systems include:

M cable infrastructure
M dispatch and railway telephone devices
M radio dispatch system

B GSM-R wireless communications system
B transport system

I station telecommunication systems

|

security systems.

Cable infrastructure

The planned cable infrastructure envisages laying fibre optic cable (FOC) along the entire length on both sides of the
reconstructed railway. Cables will be single mode with 96 and 48 optical fibres. Flexible FOC will also be introduced

in each fully operational station.

A separate FOC with a capacity of 48 fibres is foreseen for connecting the telecommunication, signal and power
systems in official places and at points along the Project route where FOC have not been introduced.

A new local cable network is also planned in all stations, which will connect to all local railway facilities and

telecommunications.
Dispatch and railway telephone devices

All existing station dispatcher railway telephone devices and telephones at station entrance and exit signals will be
dismantled, as well as all telephones on the open railway (e.g. telephones at level crossings).
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New integrated digital station dispatch telephone devices (central devices with telecommunication desk and anti-
vandal telephones on input and output signals) are foreseen in all stations. Telephones will be installed in anti-vandal
housings on the open track, with selective transmitters for spatial signals and telephones.

Radio dispatch system

The radio dispatch system will continue to function as it currently does but will be adjusted to respond to the new
railway route, track situation and traffic management centres. The existing analogue radio stations will be replaced
by devices incorporating modern technology, whilst ensuring interoperability with existing systems.

GSM-R Wireless Communication System

A GSM-R system is envisioned as an information transfer platform for ETCS L2 (primary) and a platform for voice
communication and other services between railway staff. The system must be interoperable with the European rail

traffic management system.
Transmission systems

The planned transmission system will include the following:

B SDH system for transmission of critical services of telecommunication and signalling devices, for the ETCS L2 system
and remote control of stable electric traction plants, with traffic protection, which ensures a very fast response, better
than 50 ms, in case of failure of a network element or interruption of an optical cable.

m DWDM system for transmission of non-critical services based on IP solutions.

B The IP network organized through the MPLS structure ensures the coverage of control centres with IP networks based
on Ethernet technology at speeds of 10Gbps. The MPLS network must be connected to the existing Intranet network.

B Synchronization networks (with primary and secondary sources of synchronization);
B  Management and monitoring system (NMS) of transport systems, that is, of all network elements of this system, which

must be geo-redundant.

Station telecommunication systems

All railway stations will be equipped with the following telecommunication systems:
M Telephone and computer installation performed according to the principle of structural cabling within the common
communication network.

B Railway automatic telephone (RAT) network intended as a centralized VolP telephony system for railway staff
communication on the entire railway section.

M The clock system is planned on the basis of IP technology and equipment, which includes central equipment (master
clock and GPS receiver) and secondary IP clocks in all official places.

M Integrated system for visual and audio passenger information (AVIS) designed on IP technology and equipment. The
system includes central and peripheral equipment that is installed in all official places and includes speakers and
equipment for announcing and informing passengers, information boards, etc.
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m  Avideo surveillance system designed on IP technology and equipment that provides recording, monitoring and review
of recorded material, placed at locations inside and outside the facilities and aims to monitor the movement of
passengers and protect critical locations.

Safety systems

All railway stations are equipped with the following safety systems:

B Access control system
Burglary protection system

Fire detection system

SOS system.

2.3.14. Electrification

» Existing state
The contact network of the Belgrade—Nis railway is electrified with a single-phase 25kV, 50Hz system.

Following an inspection of the state of existing transformer stations (TS) devices and equipment, it was determined

that TS have been in operation for over 50 years, the equipment is outdated and the transformers have worn out.

» Newly designed state

The existing contact network will be removed and a new network installed at the following facilities:

Paracin — Stala¢ Sub - Section

Paradin station
open railway line Paracin—Sikirica
Sikirica station

open railway Sikirica — Ci¢evac

Ci¢evac station

open railway Ci¢evac — Stala¢

Bunis — Trupale Sub - Section

M open railway line Bunis — Korman

M Korman station

M open railway line Korman — Adrovac
B Adrovac station

m  open railway line Adrovac — Aleksinac
m  Aleksinac station
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open railway line Aleksinac - Luzane
LuZane station

open railway line Luzane - TeSica
TeSica station

open railway line TeSica - Trupale

Trupale station

The electrification of both tracks on sections of open railway is planned, as well as all tracks within stations, in
accordance with technological requirements.

All existing equipment will be dismantled and replaced with more modern equipment in the existing sectioning plants
(PS) namely, Parac¢in, Aleksinac, Trupale and sectionalizing plants to provide neutral zones (PSN) Sikirica and
Tesica.

2.3.15. Fencing

Given the category of the railway line and the design speed of up to 200 km/h, the design envisages that the railway
line will be fenced with the type of fence used for highways. The purpose of the fence is to protect against and deter
unauthorized/uncontrolled access to railway facilities and equipment by people and animals (thus reducing the risk
of an accident or collisions and vandalism). A 1.80 m high fence will be installed on both sides of the railway line, at
a distance of 1.0m from the toe of the embankment. A 5m wide zone will be reserved outside of the fence for service

roads. The fencing will consist of:

B 3mm diameter galvanised steel wire,
B A 50 mm square mesh structure,

M Circular galvanised steel fence posts (installed in concrete foundations).

2.3.16. Environmental design

The design includes the following provisions to mitigate environmental impacts:

Wildlife crossings

In order to reduce the potential for wildlife-train collisions (WTC), where fences are planned, these will be designed
specifically to prevent wildlife access at identified locations (e.g. will be higher). Additionally, existing culverts beneath
the railway will be adapted for reptile migration. Locations of all wildlife crossing are provided in the Biodiversity
Chapter 14.
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Noise barriers

Noise mitigation measures are planned for all residential and other sensitive areas that will be exposed to nuisance
noise levels, i.e. those exceeding the limits established by Serbian legislation and/or Project standards. The design
of noise barriers shall comply with provisions of the National and European legislation, as well as corresponding
standards: SRPS EN 16272-1, SRPS EN 16272-2, SRPS EN 16272-3-1, SRPS EN 16272-3-2, SRPS EN 16727-1,
SRPS EN 16727-2-1, SRPS EN 16727-2-2, SRPS EN 16727-3, SRPS EN 16951-1 and SRPS EN 16951-2. The
acoustic panels that will be used as noise barriers shall have a sound absorption capacity of at least 12 dB (class A4
in accordance with SRPS EN 16272-1) and soundproofing of at least 25 dB (class B3 in accordance with SRPS EN
16272-2). Further details are provided in the Noise and Vibration Chapter 12.

Rubber pads

Vibration mitigation measures are planned for all residential and other sensitive areas that will be exposed to vibration
levels exceeding the limits established by the Project. As a primary solution, technical measures will be applied on
the track, including the use of rubber pads beneath the rail fastening system and sleepers, as well as under ballast
mats to minimize vibration from trains. Further details are provided in the Noise and Vibration Chapter 12.

Environmental design of Stations

It is intended that all Stations will be designed to minimize resource requirements (energy and water) as far as
practicable. The designs for stations are ongoing at the time of this assessment but measures may, for example,
include the use of LED light bulbs, installation of thermal insulation in roofs and double glazed windows, low flow and
infrared taps.

2.4. Associated facilities

Associated facilities are defined by:

B EBRD’s Environmental and Social Policy, as “facilities or activities which are not financed by EBRD as part of the project,
but which are significant in determining the success of the project or in producing agreed project outcomes. These
are new facilities or activities without which the project would not be viable, and would not be constructed, expanded,
carried out or planned.”

B EIB E&S Standard 1 as, Ancillary/Associated Facilities/infrastructure are “(i) assets and facilities directly owned or
managed by the promoter that relate to the project activities to be financed, (ii) supporting activities, assets and
facilities owned or under the control of parties contracted for the operation of the promoters business or for the
completion of the project (such as contractors); (iii) associated facilities or businesses that are not funded by the EIB
as part of the project and may be separate legal entities yet whose viability and existence depend exclusively on the
project or whose goods and services are essential for the successful operation of the project.”

Should any new high voltage lines have been needed they would have been Associated Facilities. However, there

are no such new lines required for the Project and as such, there are no Associated Facilities for this Project.
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2.5.Construction Approach

The overall project timeline, as anticipated at the time of this assessment, is outlined in Table 2-18.

Table 2-18. Project timeline

Preliminary Design July 2022 to Octobar 2025
Tender Process for Construction Contractor November 2025 to August 2026
Detailed design August 2026—June 2027
Construction phase June 2027-June 2030
Readiness Testing June 2030-November 2030
Operational phase From November 2030

2.5.1.0verview of the construction phase

Construction works will be undertaken by the main Project Construction Contractor, is planned to be in accordance
with the timeline indicated in Table 2-18. The appointed Construction Contractor will define the exact construction
programme and methodology. However, for the purposes of this ESIA, assumptions have been made regarding the
likely construction programme and activities that will be performed; based on similar railway construction projects
(including in the Republic of Serbia). This includes the assumption that many construction activities will be performed

concurrently at multiple locations along the Project alignment.

The assumed likely key construction activities are summarised below. Works have been classified according to both

type and methodology, as stated below:

B8 Preliminary works
B Permanent works, and

B Finishing works

Preliminary works

Preliminary (or enabling) works will be undertaken to prepare the Project area for the construction of permanent
infrastructure, and include the following activities:

Table 2-19. Preliminary works
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Clearing the ground and cutting bushes and trees

Setting out the alignment

Establishing temporary construction sites and material storage areas

Establishing workers accommodation camps if necessary

Building haul roads

Haulage and stockpiling of substructure and permanent way material

Dismantling and removing existing low platforms

Removing and scarifying pavement on level crossings

Demolishing and removing the existing structures of solid material

Permanent works

Permanent works can be divided into the following six sub-groups: earthworks, drainage works, works on structures,
works on permanent way structure, electrical works and hydraulic engineering works. The activities that come under

each sub-group are listed in Table 2-20.

Table 2-20. Permanent works

Stripping and storage of topsoil, and removal and storge of sub-soil

Removal of the existing ballast

Bulk excavations

Stepped excavation in the existing embankments

Embankment construction and control of tamping work

Levelling and rolling of subgrade

Construction of 40 cm thick transition layer together with levelling and rolling

Excavation together with construction of platform walls

Placement of material for platform covering

Preparation of the bed for placement of Behaton paving blocks

Placement of 30 cm thick protective cover with levelling and rolling

Reinstatement of slopes with topsoil
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Trenching for laying of drain pipes, inspection manholes and discharge pipes

Laying of drain pipes of various diameter

Placement of geotextile

Construction of @1000 inspection manholes

Placement of filter layer

Placement of discharge pipes of various diameter together with backfilling

Construction of lined concrete ditches

Construction of concrete channels

Works on subway construction

Works on culvert construction

Tunnel construction (see below)

Works on bridge construction (see below)

Works on construction of underpasses and overpasses

Works on construction of noise suppression walls

Works on construction of new buildings

Works on reconstruction and rehabilitation of the existing buildings

Works on canopy construction

Works on station plateau development

Works on construction of access roads

Dismantling the existing track

Dismantling the existing switches

Assembly and laying of track

Assembly and installation of switches

Ballast placement

Mechanical aligning and dynamic stabilization of track to level and grade

Mechanical aligning of switches to level and grade

Installation of anti-creep devices

Welding of rails into long sections
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Partial displacement and protection of the existing water supply and sewerage installations in the area affected

by works

Works on drainage of subways and underpasses

Placement of indoor and outdoor hydraulic installations within the station complex

Drainage of access (service) roads

Water course regulation

Table 2-21. Electrical installations

0 =z Displacement and protection of telecommunication cables and devices
=z O
8 E Defining cable routes, trenching and laying signalling/interlocking and telecommunication cables
o ¢
% = % Trenching, laying of local signalling/interlocking and telecommunication cables in stations
[NE]
-
g é % Placement and connecting indoor and outdoor signalling/interlocking and telecommunication
o 9 9 .
= Z2 ¥ equipment
2 o
<Z( '5 Testing and starting operation of signalling/interlocking and telecommunication devices and
O =z
n < cables
% Dismantling the existing Overhead Catenary System (OCS) fittings
< - - -
% s u Excavation and foundation construction for OCS masts
o x § ; , —
- Q 8 Erection of masts and mounting of OCS fittings
O Y <«
pd - _ ;
v < &5 Installation of catenary system, OCS fittings grounding of OCS masts
o
'_
g Catenary system adjustment
m . . . . . .
Y & uv | Introduction of a new remote-control system in newly-constructed sectioning posts and sectioning
S B
a % = posts with neutral section
zZ < <
O -
> —
g z 2 . — : ————— .
x 3 92 Reconstruction of existing and construction of new electric traction fixed installations
o <
; wm

Tunnel Construction

In accordance with the prevailing geotechnical conditions, a tunnel structure with a base vault (applicable to the part
of the tunnel that is built in a rock complex of category IV and V according to the RMR classification) is proposed for
the entire length of the tunnel (excepting the entrance and exit points). This is illustrated in Figure 2-21.
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Figure 2-21. Tunnel structure with base vault

At the entrance and exit points of the tunnel, the construction approach will be cut and cover. Here, the tunnel

structure will comprise a reinforced concrete vault, with a minimum thickness of 60 cm on a concrete slab, made of
concrete quality C30/37.
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Figure 2-22. Tunnel structure for cut and cover sections

Bridge Construction

For structures where the newly designed railway alignment coincides with the existing one, a phased construction
method will be adopted, including excavation support and the protection of the existing embankment using steel
sheet piles. The existing structures will be demolished while maintaining uninterrupted traffic on a single track. This
will be achieved by demolishing one half of the existing structure first, while traffic continues on the undisturbed half,
and constructing one half of the new structure. Subsequently, the second half of the existing structure will be
demolished, and the remaining half of the new structure built, with traffic redirected to the newly completed portion.
Once traffic has been established along the newly designed tracks, the remaining construction will be carried out.

Monolithic structures will be constructed through in-situ concrete pouring. For structures where the main girders
consist of pre-stressed prefabricated beams, these beams will be delivered to the site and then integrated by casting
the deck slab and transverse girders in place.

The abutments are reinforced concrete walls supported on piles via pile caps. If the piers are located in water,
excavation is protected using steel sheet piles. The foundations are constructed on bored piles.

Finishing works

Finishing works shall be performed upon completion of the permanent works and shall include the activities listed in
Table 2-22.
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Table 2-22. Finishing works

Stress relief and final welding

Stress relief of switches and final welding

Placing lineside markers (km signs, hectometre signs, curve, and continuous rail length markers)

Placing gradient posts

Placing fouling points in switches

Reinstatement of all temporary works areas (camps, construction areas etc) to near original condition

Landscaping and tree planting

Technical acceptance of the specified alignment segment

Putting into operation the segment of the alignment (track)

Construction Plant and Vehicles

Table 2-23 shows two potential combinations of construction plant and vehicles required for the execution of

earthworks including on the sub-structure (the most extensive works during the construction phase).

Table 2-23. Choice of plant/vehicles for earthworks (2 combinations)

Bulldozer

Loader

Truck

Light bulldozer

Grader

Tank truck

Sheepsfoot vibro roller

Vibro plate

Dredger

2 Truck

Light bulldozer
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Grader

Tank truck

Sheepsfoot vibro roller

Vibro plate

Table 2-24 shows the machinery assumed to be required for works on road construction, in accordance with the type

of the pavement structure.

Table 2-24. Machinery for road construction

Loader

Truck

Grader

A Sheepsfoot vibro

roller

Sheepsfoot rollers

Concrete plant

Truck — agitator truck

B Grader

Sheepsfoot vibro

roller

Asphalt plant

Truck

Finisher

C Tandem roller

Rubber wheeled

roller

Smooth wheel roller
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A Graded gravel
B Cemented gravel
C Asphalt pavement layers

Table 2-25 shows the machinery assumed to be needed for works on the permanent way structure, related to the

dismantling and lying of track.

The following sequence of activities will be followed when executing the works on the removal of the existing track
and switches. First, rails will be cut into sections 25.20 m long with a machine specialized for works on substructure
and permanent way and then loaded onto the flat wagons together with sleepers by means of crane and hauled to
the area planned for dismantling and stacked for further handling. The existing ballast bed shall be then removed
with standard construction machinery: loaders and trucks. The track will be dismantled in situ and hauled in sections
(rails, sleepers, and track fastenings) to the area planned for stacking of permanent way members as specified by
SRI. Excavations and the accompanying earthworks that will require the machinery specified in Table 2-23 shall

commence upon removal of both the track grating and ballast.

Works on the placement of permanent way structure shall be executed by machinery specialized for the laying of
track and switches. A ballast plough will be used for ballast placement and tamping machines used for aligning track

to line and grade.

Table 2-25. Machinery for permanent way laying

Locomotive

Flat wagons

FAD wagons

Vehicle-mounted
crane or gantry

Crane

Loader

Tipper truck
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Machinery

specialized for

permanent way

Construction Materials and Waste

The Contractor will be responsible for sourcing construction materials and the management of all wastes generated
during the construction phase in accordance with the provisions of the ESMP. Construction materials including sand,
gravel and rock are likely to be sourced from existing or new quarries, since such materials need to meet prescribed
quality standards. Material arising from excavations or deconstruction of existing embankments will be re-used

subject to testing if it meets such standards.

Concrete and asphalt will either be sourced from existing plants and delivered by truck to the construction site, or
Project specific concrete batching and/or asphalt plants will be established by the Construction Contractor. Excess
spoil material which cannot be re-used in the construction of the Project may be able to be re-used in other projects

or will be disposed of in designated spoil disposal areas.

More information is provided in Chapter 16 Waste and Materials.

Construction Workforce

At the time of this assessment, no detailed information is available on the required or planned workforce. This will be

determined by the appointed Construction Contractor.

Construction will be completed in phases, and not all workers will be employed all the time. The frequency at which
workers will be employed and the duration of their engagement will depend on the contractors’ organisation of work.
Based on similar projects in Serbia, it is possible that the workforce may reach 3,000 at its peak. The workforce could
include foreign workers, especially having in mind the deficit of workers in the construction sector in Serbia and the
numerous ongoing infrastructure projects in other parts of the country. It is expected that approximately 15% of the
workforce will need to be professional workers (such as engineers), 35% skilled workers (such as welders), 25%

semi-skilled workers (such as construction drivers) and 25% unskilled workers (such as labourers).

Construction Compounds and Construction Workers Accommodation

Construction compounds for site offices, and the storage of materials and equipment will be required. These areas
will likely include parking, materials storage and warehouse areas, fuel storage, waste segregation ad temporary
storage facilities, healthcare facilities, and catering / canteen facilities. Based on the scale of the Project and the
potential number of workers, it is likely that these areas may also include accommodation facilities for the workforce
(which will additionally include dormitories, laundry and recreation facilities).
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The Construction Contractor will be responsible selecting the location of these facilities, with consideration of potential
environmental and social impacts, as outlined in the ESMP. If these facilities are located outside of the permanent
way (i.e. land acquired for the Project) the Contractor will also be responsible for making temporary agreements with

landowners and users as described in the RPF.

Arranging the provision of utilities (water and electricity), wastewater and waste management, as well as
telecommunications to construction compounds, camps and the construction area will also be the responsibility of
the Construction Contractor. It is assumed that back-up generators will be made available in the event of an electricity
outage. It is assumed that non-potable water (e.g. for flushing toilets) will either be pumped from groundwater sources
or sourced from the local municipal supply network. If necessary, pumped groundwater will need be filtered to remove
particles, and if it is to be used for any other purposes besides flushing toilets, it will likely require further treatment
(such as ultraviolet treatment or chemical additions). Drinking water for the construction workforce is expected to be
delivered in bottles to the construction compounds. Sanitary wastewater will need to be treated on-site through a
bespoke treatment plant or transported by truck to the nearest compliant municipal waste treatment facilities for

treatment and disposal.

All accommodation must meet the requirements of the IFC and EBRD guidance note: Workers' accommodation:
processes and standards (2009). The Contractor may decide to use local, private accommodation, which must first
be subject to screening and risk assessment to ensure facilities meet these standards and do not pose significant
social impacts to local communities. The Contractor will be required to develop a Workforce Accommodation
Management Plan to manage and mitigate potential impacts of accommodation as described further in Chapter 19

Social.

Access Routes

The Contractor will define existing and any new access routes required for Project vehicles and equipment to access
construction sites, compounds and worker accommodation. Itis expected that the existing main national road network
and Motorway E75/A1 will predominantly be used to access smaller existing roads in the proximity of the Project
(Figure 2-23 and Figure 2-24).

Construction plant and equipment will be able to travel along the permanent way once preliminary works have been
completed. New temporary access routes may be needed where existing access is limited, including in areas where
the new alignment deviates from the existing alignment. Any land required for such roads will need to be acquired
in accordance with the provisions of the RPF. The Contractor will be responsible for assessing the suitability of
existing routes to carry project vehicles and equipment, carrying out upgrades to any existing roads and repairing
any damage to existing roads as a result of the Project. In addition, the selection of all routes must consider the
presence of sensitive receptors (e.g. schools; residential areas) appropriate mitigation measures must be
implemented as described further in Chapter 19 Social and the ESMP.
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Figure 2-23. Overview of the existing road network relative to Parac¢in — Stala¢ sub-section
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Figure 2-24. Overview of the existing road network relative to Punis — Trupale (NiS$) sub-section
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Security

The Contractor will be responsible for the security of all Project worksites, plant and equipment, construction
compounds and worker accommodation. This is expected to comprise a combination of fencing, access controls and

security personnel, potentially provided by a private security sub-contractor.

Decommissioning of the existing railway

In sections where the new railway alignment deviates from the existing route, the railway structure will be
decommissioned and the superstructure of the railway line (rails, sleepers, ballast, fastenings) and substructure will
be removed. Such areas may then be utilised for biodiversity restoration as described in the Biodiversity Chapter 14.
In exceptional cases, the substructure of the railway line can be retained if there is a need by the local government
for it to be used for the construction of a road.

2.6.Commissioning and Testing

Upon completion of the construction works commissioning and testing of the Project will commence. This will include:

B Progressive verification and validation through inspection and testing, that all rail systems and structures operate
correctly and meet the Project requirements including all specifications and standards;

M Verification that all safety requirements are met including specific tests to show that safety features operate correctly;

M Specific tests of fault conditions to show that redundancy features and emergency and protective features work as
intended and that single fault conditions do not have catastrophic consequences;

I Integration testing to show that the railway performs safely and meets operational requirements through: (i)
undertaking test runs, whereby the speed is gradually increased to reach the maximum speed for the trains; and (ii)
undertaking test runs, whereby the number of trains operating on the line is gradually increased to reach the
maximum number of trains.

The exact details of the commissioning and testing activities will be developed by the Construction Contractor and

managed in accordance with the ESMP.

All of the commissioning and testing should be clearly documented as to:

M Details of the test procedure, equipment, and methodology;
B A clear description of the pass/fail criteria;
M Recording of actual results to ensure there is a clear audit trail showing the successful completion of commissioning

and testing.

2.7.0peration and Maintenance

SRI will be responsible for the operation and maintenance of the railway infrastructure. This will involve routine,

planned maintenance and system testing, as well as ad-hoc maintenance and repairs. Maintenance activities will
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include, among other things, the replacement of ballast, sleepers, rails, fastenings, switches, and component parts
of the overhead line system, etc.

It is likely that the maintenance regime would be inclusive of, but not limited to:

m  Replacement of the ballast yearly where needed, or regular complete replacement on 20-year basis;
m  Replacement of component parts of the Overhead Line System on a 15 -year basis depending on usage;

m  Replacement of component parts of the catenaries (part of the Overhead Line System), for example the contact wires,
on a regular basis (40 years). There will be different wear rates for each electromechanical component part; and

m Replacement of the components of the signalling and telecommunication systems on a 15 -year basis, with the
supporting radio frequency cabling being replaced on a 25-year basis and the antenna towers on a 30-year basis.

The design life of structures such as the rail track, platforms, footbridges, and all ancillary structures is approximately

20 years.

Maintenance activities would be planned to enable them to be conducted safely, and in a manner that minimises
disruption to the operation of the railway where practicable. The maintenance of trains will be carried out at Technical
Passenger Station (TPS) Zemun. This station is currently being reconstructed and modernized to satisfy the

requirements for the maintenance of modern trains, including depot areas.
2.7.1.Forecast Train Movements

The total number of passenger and freight trains has been derived from the timetable developed under this
assignment for the year 2060. Detailed information on the number of trains per time period (day, evening, night) is

presented in the tables below.
The maximum projected number of trains per day in 2060 is expected to reach 174 on the Paracin— Trupale section.

However, the total forecasted traffic cannot be fully represented by focusing solely on this subsection. Each
subsection within Section 3 (Paraéin—Trupale) has specific operational characteristics and projected train volumes.
Therefore, the forecasted number of train movements has been disaggregated and is presented for each subsection

in the table below

+PPF
PROJECT PREPARATION FACILITY Ul. Resavska 31, 11000 Belgrade, Serbia | Tel: +381 11 32 34 730 | www.ppf.rs




(:1:2%{} OFFICIAL USE
Republic of Serbia This project is funded by # Ey
:'mggrgi:;; European the European Linion 3A T E B E
EU PPF - PROJECT PREPARATION FACILITY
Table 2-26. Forecast number of trains on the Paraéin—Stala¢ sub-section
Local 21 10 7 38
Regio 16 7 5 28
Passenger High-speed 21 8 5 34
EuroCity 8 - - 8
EuroNight - - 4 4
Freight - 23 8 31 62
Total 89 33 52 174
Local 21 10 7 38
Regio 16 8 4 28
Passenger High-speed 21 8 5 34
EuroCity 8 - - 8
EuroNight - - 4 4
Freight - 23 8 31 62
Total 89 34 51 174
Local 21 10 7 38
Regio 17 7 4 28
Passenger
High-speed 21 8 5 34
EuroCity 8 - - 8
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EuroNight - - 4 4

Freight - 23 8 31 62
Total 90 33 51 174
Local 10 6 2 18

Regio 8 4 2 14

Passenger High-speed 21 8 5 34
EuroCity 8 - - 8

EuroNight - - 4 4

Freight - 23 10 33 66
Total 70 28 46 144
Local 24 8 2 34

Regio 8 4 2 14

Passenger High-speed 21 8 5 34
EuroCity 8 - - 8

EuroNight - - 4 4

Freight - 23 10 33 66
Total 84 30 46 160
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3. LEGAL FRAMEWORK

The environmental and social legislation and regulations applicable to the Project are numerous and diverse.
Therefore, only the most relevant are presented in this Section. A full and detailed list will be developed as part of

the Environmental and Social Management System (ESMS) for Project construction and operation.
3.1.National Environmental and Social Regulatory Framework

The legislative and institutional framework for environment and society i.e. social considerations in Serbia, is founded
on the Constitution of Serbia, which stipulates the right to a healthy environment and the duty of all, in line with the
law, to protect and enhance the environment. Health and environment are also supported by many governmental
strategies, international agreements and the Millennium Development Goals. Environmental legislation in Serbia has
over 100 laws and regulations. Currently, the majority of these are harmonized with EU directives and other

legislation.

The Constitution of the Republic of Serbia (RoS) was approved in the constitutional referendum held on the October
28-29, 2006, and was officially proclaimed by the National Assembly of Serbia on November 8, 2006. Constitution of
RoS proclaims the rule of law and social justice, principles of civil democracy, human and minority rights and
freedoms, and commitment to European principles and values. Article 58 generally acknowledges guarantees of
peaceful tenure of a person’s own property and other property rights acquired by law. It states that rights of property
may be revoked or restricted only in the public interest established by law and with compensation which cannot be
less than market value. It is important to note that the Constitution of RoS prohibits the payment of compensation
less than the "market value", but allows the payment over the established market value, which is an important
provision for bridging gaps between Serbian laws and EIB resettlement policies, as will be presented later in this
document. The provisions of the Constitution also do not differ property (buildings etc.) constructed without a building
permit, a practice that became common during last 30 years in RoS. The Constitution further proclaims that all human

rights (including the right of property) and minority rights guaranteed by the Constitution shall be implemented directly.

According to Article 74 of the Constitution:
M Everyone shall have the right to live in healthy environment and the right to timely and full information about the
state of environment.

B Everyone, especially the Republic of Serbia and autonomous provinces, shall be accountable for the protection of
environment.

M Everyone shall be obliged to preserve and improve the environment.

The following table presents the key national laws and regulations applicable to the reduction of potential
environmental and social impacts that may result from the construction and operational activities of the Project.
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A more detailed presentation of legislation related to information disclosure and consultation, land acquisition and
labour and working conditions is provided in separate sections further in the text.
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Table 3-1. Main national legislation regarding environmental and social parameters

The Law on Environmental Protection is the framework national environmental law in Serbia. It currently serves as the main
legislation concerning environmental protection and is harmonized with the Council Directive 2003/105/EC, which amends Council
Directive 96/82/EC on the control of major-accident hazards involving dangerous substances (Seveso Il Directive).

The main objectives of the Law on Environmental Protection are:

e Conservation and improvement of the environment.
e Control and mitigation of pollution to protect the environment.

Law on
Environmental 98/2023 The key focus areas of the Law on Environmental Protection include:
Protection ] ) - o ) )
e Declaration of ecologically critical areas and the restriction of operations and processes that can or cannot be carried out
or initiated in these areas.
e Environmental Approval: A process to ensure compliance with environmental standards before initiating certain activities.
e Promulgation of standards for the quality of air, water, noise, and soil for various areas and purposes.
e  Establishment of standard limits for discharging and emitting waste into the environment.
e Formulation and declaration of environmental guidelines aimed at preserving and improving environmental quality.
Law on
Environmental This Law regulates the Environmental Impact Assessment (EIA) process, the content of the EIA, the participation of Interested
94/2024
Impact Authorities and organizations, as well as public participation. It also covers international notification for projects that may have
Assessment significant impacts on the environment of other countries, and addresses other key issues related to the EIA process.
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Law on Strategic

Environmental

135/04 and 88/10

The Law on Strategic Environmental Impact Assessment regulates the conditions, manner and procedure for assessing the

environmental impact assessment of certain plans and programs, on the environment.

Assessment
The Law on Air Protection regulates the management of air quality and determines the measures, manner of organization and
Law on Air
36/09, 10/13 and 26/21 control of the implementation of protection and improvement of air quality as a natural value of general interest that enjoys special
Protection

protection.

Law on Nature

Conservation

36/09, 88/10, 91/10, 14/16,
95/18 and 71/21

This law creates the following objectives:

1) protection, preservation and improvement of biological (genetic, spices and ecosystem), geological and landscape diversity,
2) harmonization of human activities, economic and social development plans, programs, bases and projects with sustainable use
of renewable and non-renewable natural resources and long-term preservation of natural ecosystems and natural balance,

3) sustainable use and / or management of natural resources and goods, ensuring their function while preserving natural values
and balance of natural ecosystems,

4) timely prevention of human activities and activities that may lead to permanent impoverishment of biological, geological and
landscape diversity, as well as disturbances with negative consequences in nature,

5) determining and monitoring the state of nature,

6) improvement of the condition of disturbed parts of nature and landscapes.

The Law on Nature Conservation adopted EU Habitats Directive and the Birds Directive. The Decree on Ecological Network (“Official
Gazette of RS”, No. 102/10) identifies ecological network areas in Serbia and sets the management, financing, monitoring and
protection requirements.

Serbian Legal Framework on Habitats and Species:

Regulation on the criteria for separation of habitat types, habitat types, sensitive, vulnerable, rare, and for the protection of priority

habitat types and protection measures for their preservation (Official Gazette of No. 35 /10),
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Regulation on cross-border trade and trade in protected species (Official Gazette No. 6/14),
Regulation on special technical and technological solutions that enable undisturbed and safe communication of wild animals
(Official Gazette of No. 72/10),
Regulation on control of use and trade of wild flora and fauna (Official Gazette of No. 69/11)
Regulation on the proclamation and protection of strictly protected and protected wild species of plants, animals and fungi (Official

Gazette of No. 98/16)

Law on Waste

Management

36/09, 88/10, 14/16 and
95/18

The Law on Waste Management is harmonized with all relevant EU directives. The Law regulate: types and classification of waste;
waste management planning; waste management entities; responsibilities and obligations in waste management; organization of
waste management; managing special waste streams; conditions and procedure for permit issuance; transboundary movement of
waste; reporting on waste and database; financing of waste management; supervision, and other issues relevant for waste
management.
The Law on Waste Management has transposed the European Waste Framework Directive (2008/98/EC as last amended by
851/2018/EC), the European Directive on Landfills (1999/31/EC, as amended) through transposition in the Serbian Law on Waste
Management and/or Regulation on waste landfilling in combination with the Regulation on Categories, Testing and Classification
of Waste, the European Directive on Packaging and Packaging Waste (1994/62/EC, as amended transposition in the Serbian Law on
Packaging and Packaging Waste.

The European Directive on Waste Electric and Electronical Equipment (WEEE) (2012/19/EU, as amended) has experienced
transposition though the Serbian Law on Packaging and Packaging Waste in combination with the Rulebook on the List of Electric
and Electronic Products, Measures of Prohibition and Restriction of Use of Electric and Electronic Equipment Containing Hazardous

Substances, Methods and Procedures of Managing Waste from Electric and Electronic Products.
In April 2016, I1ZS the Board of Directors of IZS adopted a Hazardous waste Manual governing management, disposal, and deposit

and selling of materials characterized as hazardous. The Manual is aligned with the National Strategy on Waste Management, the
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Law on waste Management and the applicable secondary laws. The Manual in particular treats management of PCB containing
waste, absorbents, filter material and oil, wooden sleepers, asbestos containing waste.
Serbia has ratified the:

Rotterdam Convention on the Prior Informed Consent Procedure for Certain Hazardous Chemicals and pesticides in International
Trade (Official Gazette of RS, International Agreements, No. 38/09) the Stockholm Convention on Persistent Organic Pollutants
(Official Gazette of RS—International Agreements, No. 42/09) the Basel Convention on Trans boundary Movement of Hazardous

Wastes and their Disposal Official Journal of FRY, International Treaties, No. 2/99, the Aarhus Convention ("Official Gazette of RS-
International Treaties”, No. 38/09), the Protocol on Pollutant Release and Transfer Register to the Aarhus Convention” ("Official

Gazette of RS - International Treaties”, No. 8/1)

Law on

Chemicals

36/09, 88/10, 92/11, 93/12
and 25/15

The Law on Chemicals regulates the integrated management of chemicals, their classification, packaging and labelling, register of
chemicals and trade of chemicals. It transposed EU legislation in the field of chemicals related to POPs Regulation 1907/2006/EC on
registration, evaluation and authorization on chemicals (REACH) — partially harmonized, Regulation 757/2010 amending Regulation
850/2004, Directive 2004/42/EC on limitation of emissions of volatile organic compounds (VOC) from the use of organic solvents in

certain paints, varnishes and vehicle refinishing products, Regulation 689/2008/EC export and import of dangerous chemicals on

banned and severely restricted chemicals as well as Directive 67/548/EEC on classification, labelling and packaging of substances,

Directive 1999/45/EC on classification, labelling and packaging of preparations Regulation 1272/2008/EC on classification, labelling

and packaging of substances and mixtures in accordance with GHS and Regulation 440/2008/EC on test methods pursuant to

REACH.

Law on Water

30/10, 93/12, 101/16,
95/18 and 95/18 — other

law

The Law on Water which incorporates the EU Water Framework Directive, covers water regimes, water management areas,
responsibilities for water management (including sub-law water management legislation), water management activities, limitation

of owners’ and beneficiaries’ rights, water cooperatives, financing of water management activities, and administrative inspection to
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enforce the Law. The legislation provides for various water management sub-laws on water resource conditions, water resource

compliance and water resource permits.

Law on
Environmental

Noise Protection

96/21

The Law on Protection against Environmental Noise, transposes EU Directive 2002/49/EC relating to the assessment and
management of environmental noise. The Law has the following main goals: establishment, maintenance and improvement of the
system of noise protection on Serbian territory; and determination and realization of measures and standards in the field of noise

protection aimed to avoid, prevent or reduce the harmful effects of noise on human health and the environment. The permitted
noise levels are defined by the Decree on environmental noise indicators, lim|TSvalues, assessment methods of the noise indicators,
the nuisance and the harmful effects (Off. Gazette of RS No. 75/10). This Decree stipulates the noise levels, which must not be
exceeded. Annex 2 of the Decree states that the defined noise limits are applied to the all-encompassing noise generated by all

noise sources at the site. Noise levels in open spaces (noise limits as defined in Serbian legislation)

Noise Level [dB{A]
Daytime and Night-time
evening

Purpose of the area

1 Recreation areas, health institution

40

areas, cultural and historical sites, large

parks

2 Tourist areas, schools, camps 50 45
3 Residential areas 55 45
4 Commercial and residential areas,
. B0 50
children playgrounds
5 City centre, workshop area, commercial

area, administrative area with
apartments, zones along highway,
regional roads and city streets
Industrial areas, warehouse, and
service areas, transport terminals with

no residential buildings

BS 55

Moise level at the boundary of this zone shall
not exceed the limit value defined for the zone

it borders

Law on safe
transport of
hazardous

goods

104/16, 83/18, 95/18 and

10/19

Law on transport of hazardous materials regulates conditions for performing domestic and international transport of dangerous
goods in road, rail and inland waterway transport on the territory of the Republic of Serbia. Furthermore, it sets requirements in
relation to packaging, mobile pressure equipment (e.g. tanks), means of transport intended for transport of dangerous goods,
conditions for body designation which examine and control packaging, mobile pressure equipment, and vehicles for transport of

dangerous goods. This Law also defines competencies of state bodies and organizations in transport of dangerous goods,
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conditions and obligations to fulfil the participants in the transport of dangerous goods, supervision, as well as other issues related

to the transport of dangerous goods.

Law on mining
and geological

explorations

101/15, 95/18 and 40/21

The Law on mining and geological explorations regulate measures and activities of the mineral policy and the manner of
implementation thereof, conditions and manner of execution of geological explorations of mineral and other geological resources,
researching of geological environment, as well as geological explorations for the purpose of spatial and urban planning, designing,

construction of buildings and remediation of site, manner of classification of resources and reserves of mineral raw materials and
ground waters, exploitations of reserves of mineral raw materials and geothermal resources, construction, use and maintenance of
mining facilities, plants, machines and equipment, execution of mining works, mining waste management, remediation and
recultivation of abandoned mining facilities, as well as inspection over the implementation of the present Law. The Geological
Institute of Serbia is established by the same Law as an individual organization with the capacity of a legal entity that carries out
the basic geological explorations and other geological explorations as well as the works of applied geological explorations of

importance for the Republic of Serbia, in accordance with this Law.

Law on Railway

41/18 and 62/23

This law regulates the management of railway infrastructure, the performance of railway transport activities, and the licensing of
railway undertakings. Access to railway infrastructure, service facilities and services, principles and procedures for determining and
calculating prices of access to public railway infrastructure and prices of services related to railway transport, public railway
infrastructure capacity allocation, industrial railways and industrial tracks, competencies of the Railway Directorate, passenger rights

and public passenger transport services by rail of general economic interest.

Planning and

construction law

72/2009, 81/2009
(Corrigendum), 64/2010
(CQ), 24/2011, 121/2012,

42/2013 (CC), 50/2013

The planning and construction law it governs the following issues: the conditions and modalities of spatial planning and
development, the development of general and detailed regulation plans, the development and use of construction land and the
construction of facilities, predominant use of land when the land has multiple uses, public use of land and other issues of
significance in the development of space, landscaping and use of construction land and the construction of facilities. It prescribe

procedure for: issuance of site conditions; issuance of building permit; notice of works; issuance of occupancy permit; attainment of
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(CC), 98/2013 (CQ), conditions for design, i.e. connection of a facility to the infrastructure network; obtaining legal instruments and other documents

132/2014, 145/2014, issued by the holders of public authorities required for the construction of facilities, i.e. for the issuance of site location conditions,
83/2018, 31/2019, 37/2019 building permit and occupancy permit within their competence, as well as for the provision of conditions for connection to the

(CC), 9/2020, 52/2020, infrastructure network and for the registration of title to the built facility and for designating a house number (unified procedure).

122/2020, 62/2023

The Law on Occupational Safety and Health governs the occupational safety and health system in Serbia. By harmonizing this law
with the ratified International Labor Organization conventions and the EU Framework Directive 89/391/EEC, as well as special
directives derived from the Framework Directive, Serbia has accepted all guidelines originating from them, adjusted to national
conditions.

Apart from this Law, the regulatory framework of the occupational safety and health system is integrated by several sub-acts. The
Rulebook on preventive measures for occupational health and safety and the prevention and containment of contagious diseases
epidemics (Official Gazette of RS No. 94/2020) governs the preventive measures employers must introduce at workplaces and
applies to all persons at workplaces when an epidemic is declared.

Law on
Occupational Further provisions are elaborated in numerous by-laws, regulating specific implementation procedures. A total of 8 legal acts and
Safety and 35/2023 55 rulebooks related to the area gf.o.ccu.patlon.al health and safety ensure the implementation of the Law, and provide targeted
OH&S procedures for various activities, including:
Health
organized Work on temporary and movable construction sites

Deep drilling and exploitation of raw minerals

Exposure to asbestos

Working in environments at risk from explosive atmospheres
Mitigation measures for hazardous electrical risks

Work in quarries, clay, sand, and pebble extraction sites

Rail traffic

Exposure to noise and vibration emissions

Preventive measures during manual cargo handling
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The most recent update to the law, Official Gazette No. 35/2023, expanded the scope of the Law, introducing provisions for self-

employed individuals and remote workers, strengthening employer responsibilities, and introducing additional guidelines for
specific high-risk activities.

For full compliance, all work environments must adhere to the standards set forth in these regulations to ensure the safety and
health of all employees, including remote and home-based workers.

Law on Cultural

property

71/94, 52/11 — other law,
92/11 - other law, 6/20 and
35/21- other law

The Law on Cultural property regulates the system of the protection and use of cultural property and define conditions for the
implementation of activities relating to the protection of cultural property.

Depending on its physical, artistic, cultural and historical features, cultural property in Serbia include: cultural monuments, spatial
cultural-historical units, archaeological sites and landmarks —immovable cultural property; works of art and history, archival
material, film material and old and rare books — movable cultural property.

Depending on its importance, cultural property in Serbia is also classified into: cultural property, cultural property of great
importance and cultural property of exceptional importance.

This Law define chance find procedure. According to Article 28 of subject law, a person who digs out of earth or takes from water
property under prior protection outside of organized research shall immediately, within 24 hours at the latest, inform thereof a

competent cultural property protection institution and the ministry responsible for interior affairs.

Law on Climate

Change

26/2021

This law regulates the system for the limitation of greenhouse gas emissions (hereinafter: GHG) and for adaptation to changed
climatic conditions, monitoring and reporting on the strategy of low-carbon development and its improvement, the program of
adaptation to changed climatic conditions, adoption of the strategy of low-carbon development and the program of adaptation to

changed climate conditions, issuing permits for GHG emissions to the plant operator, issuing approval to the aircraft operator's
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monitoring plan, monitoring, reporting, verification and accreditation of verifiers, administrative fees, supervision and other issues
of importance for the limitation of GHG emissions and adaptation to changed climatic conditions.

The provisions of the law are applied to the procedure for issuing, revoking, amending and supplementing a GHG emission permit,
the procedure for granting approval and approval for changes to the GHG emission monitoring plan, the procedure for granting
approval for reports on improvements in the GHG emission methodology, and the procedure for keeping records and registers

prescribed by this law. regulates the general administrative procedure, unless otherwise prescribed by this law.
) This law regulates soil protection, systematic monitoring of soil condition and quality, remediation measures, remediation,
Lawon .SOH 112/2015 recultivation, inspection supervision and other matters of importance for the protection and preservation of soil as a natural
Protection resource of national interest.
Law on Non-
o This law regulates the conditions and measures for the protection of human health and the protection of the environment from the
Ion‘|Z|ng 36/2009 harmful effects of non-ionizing radiation in the use of sources of non-ionizing radiation.
Raiation Protection from professional exposure to sources of non-ionizing radiation is not the subject of this law.
Protection
The Law on foundations of property law relations ("Official Gazette of the SFRY", No. 6/80, 36/90,"Official Gazette of the FRY", No.
The Law on 29/96 and "Official Gazette of the RS", No.115/2005) stipulates fundamental provisions of property relations, including ownership
foundations of .6/80, 36/90, 29/96 and rights substance, subjects of ownership rights, co-ownership and joint ownership rights, acquiring the right of ownership, right on
property law 115/2005 yields emanating from owned thing, possession rights, ownership acquired by adverse possession, ownership relations deriving in
relations situations when structures were built on someone else's land, protection of ownership rights, protection of possession, cessation of
ownership right
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The Law on

Expropriation

No. 53/95, 16/2000,
43/2001, 65/2003, 72/2009,
18/2010, 55/2013,
106/2015, 113/2017, and
95/2018.

The main law regulating the acquisition of land and assets in the public interest in Serbia is the Expropriation Law?. It focuses on
properties and assets which may be expropriated and restrictions which may be placed on property rights, in the public interest,
which is established in accordance with the law.

Public interest is established either through a separate law or by a decision of the Government of Serbia. Following establishment
of public interest, an expropriation proposal is submitted by the Beneficiary of Expropriation (in the case of this Project, SRI) to the
property administration in the relevant municipality (property administration) together with a set of accompanying documents,
including proof that funds needed for compensation are available.

Owners of affected properties are individually invited to a hearing by the property administration and notified about the
submission of the expropriation proposal. If the documentation is in order, a decision on expropriation (first degree) is passed by
the municipal property administration. The affected owners can submit an administrative appeal to the Ministry of Finance, which
decides in the second degree, after which the decision becomes final. If there is no further (judicial) appeal, the expropriation
decision also becomes legally binding. However, the affected owner can choose to submit a judicial appeal to the relevant
administrative court, after whose ruling the decision on expropriation becomes legally binding.

When the decision on expropriation becomes legally binding, another hearing must be held by the municipal property
administration to discuss and determine the amount of compensation for each affected owner. In case an agreement on the level
of compensation (including the timing of payment and the need to vacate the affected property) is not reached within two months
of the decision on expropriation becoming legally binding, the case is referred to the courts to decide. The Beneficiary of
Expropriation proceeds with the payment of compensation or provision of replacement properties, after the signing of a

compensation agreement or the decision on compensation becoming legally binding.

2 Official Gazette of the RS 53/95, 16/01 — Federal Constitutional Court decision, 20/09, 55/13 — Constitutional Court decision and 106/16)
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Solutions for addressing physical and economic displacement can be sought through cooperation with various government and
non-government service providers, such as municipal Centers for Social Work which can provide assistance to vulnerable people,
under relevant social welfare laws or the National Employment Service (NES) of the RS, which can provide affected people with

assistance for employment and training, with the aim of livelihood restoration.

Law on Social

The Social Protection Law of Serbia contains provisions regulating the organization, financing, and delivery of social services to

citizens. The Republic of Serbia, autonomous province, and local self-government unit ensure the performing of activities in the

field of social protection within its rights and obligations determined by the Constitution and law by establishing institutions or
entrusting the performance of these activities to other legal and natural persons. Primarily, the law defines the rights to social
protection, such as financial assistance, in-kind aid, and various support services for vulnerable population categories. It also

stipulates the obligations of the state and local governments to enforce these rights, including standards and criteria for providing

Protection 24/2011
social services. The Law outlines mechanisms for monitoring and quality control of services to ensure their efficiency and
compliance with regulations. Additionally, the Law emphasizes the importance of user involvement in the planning and delivery of
social services and promotes the principle of individualization and the adaptation of services to the specific needs of users. This law
is implemented by Centers for Social Work.
The Law on
25/2019 Ensures access to healthcare services and provides health protection for all citizens, with a special focus on vulnerable groups.
Health Care
Regulates the right to social housing for vulnerable groups, including the elderly, people with disabilities, and single parents, to
ensure adequate accommodation. This law aims to provide decent housing conditions for the most vulnerable citizens, improve
The Law on their living standards, and contribute to social inclusion. In addition to the Law on Social Housing, other regulations also address
72/2009 housing and social protection:

Social Housing,

e Law on Housing and Building Maintenance: This law regulates housing and building maintenance, and was published in
the Official Gazette of the Republic of Serbia, No. 104/2016, with amendments in No. 9/2020.

i1
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e Law on Social Protection: This law defines the social protection system, aiming to provide assistance and empowerment

for independent and productive living among individuals and families, and was published in the Official Gazette of the
Republic of Serbia, No. 24/2011.

These laws collectively contribute to the legal framework supporting social housing and the protection of vulnerable populations in

Serbia.

The Law on 36/2009

Prescribes measures for professional rehabilitation, employment, and working conditions for people with disabilities, aiming to

Professional facilitate their inclusion in the labor market.

Rehabilitation
and
Employment of
Persons with

Disabilities
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3.1.1. Information disclosure and public consultation

The right to information, i.e. that everyone shall have the right to be informed accurately, fully and timely about issues
of public importance, is guaranteed to all citizens under Serbian legislation. These provisions are included in the

Constitution of the Republic of Serbia?, as well as in the Law on Free Access to Information of Public Importance.

The Law on Planning and Construction of the Republic of Serbia regulates the development and adoption of spatial
and urban plans in Serbia, which are all subject to a public disclosure and consultation process. This is described in
more detail in the Regulation on the Content, the Method and the Procedure for Developing Planning Documents?®.

Serbian laws and bylaws in the area of environmental protection, including the main Environmental Protection Law,
require the public to be informed about and involved in all matters concerning the environment. Public disclosure and
consultation procedures are organised in connection to the development of project environmental impact
assessments (EIAs) as per the Rules for Disclosure of Information, Presentations and Public Consultations
Regarding EIAsS.

The main required steps in the disclosure and consultation process for the above-mentioned plans and projects are:

M Informing the public through the media about details of disclosure of the draft plan/document (i.e. where the
electronic version and hard copy are available for review, the dates and time when the hard copy can be reviewed,
the dates when the developer of the draft is available to answer questions) and inviting citizens/organisations to
submit comments and/or attend a public meeting/session during the disclosure period. Citizens can request that their
comments are responded to in writing.;

M Organizing a public meeting/session to ask further questions and present/elaborate the submitted comments (usually
in the municipal building or other appropriate local venue) during the disclosure period;

B Processing comments received from all stakeholders and revising the draft plan/document to reflect them, as well as
preparing a report to justify why certain comments were not adopted; in case of significant changes of the plan /
document, the revised draft may once again be publicly disclosed for another round of comments;

B Submission of the revised draft plan/document and report to relevant authorities which judge whether the comments
have been meaningfully considered and addressed,;

M Adopting the final plan / document by the relevant authorities and disclosing it.

3 Official Gazette of the RS No. 98/2006
4 Official Gazette of the RS No. 120/2004, 54/2007, 104/2009, 36/2010
> Official Gazette of the RS No. 32/2019
6 Official Gazette of the RS No. 69/2005
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3.1.2.Land acquisition

The main law regulation acquisition of land and assets in the public interest in Serbia is the Expropriation Law of the
Republic of Serbia’. The Expropriation Law focuses on properties and assets which may be expropriated and
restrictions which may be placed on property rights, in the public interest, which is established in accordance with

the law.

Public interest is established either through a separate law or by a decision of the Government of Serbia. Following
establishment of public interest, an expropriation proposal is submitted by the Beneficiary of Expropriation (in the
case of this Project, SRI) to the property administration in the relevant municipality (property administration) together
with a set of accompanying documents, including proof that funds needed for compensation are available.

Owners of affected properties are individually invited to a hearing by the property administration and notified about
the submission of the expropriation proposal. If the documentation is in order, a decision on expropriation (first
degree) is passed by the municipal property administration. The affected owners can submit an administrative appeal
to the Ministry of Finance, which decides in the second degree, after which the decision becomes final. If there is no
further (judicial) appeal, the expropriation decision also becomes legally binding. However, the affected owner can
choose to submit a judicial appeal to the relevant administrative court, after which the ruling decision on expropriation

becomes legally binding.

When the decision on expropriation becomes legally binding, another hearing must be held by the municipal property
administration to discuss and determine the amount of compensation for each affected owner. In case an agreement
on the level of compensation is not reached within two months of the decision on expropriation becoming legally
binding, the case is referred to the courts to decide. The Beneficiary of Expropriation proceeds with the payment of
compensation or provision of replacement properties, after the signing of a compensation agreement or the decision

on compensation becoming legally binding.

Some of the relevant key characteristics of the Expropriation Law are that it:

B Focuses on providing compensation for any affected properties and assets, rather than on addressing further impacts
of land acquisition / restrictions on land use, i.e. physical and economic displacement. The law indirectly covers
physical and economic displacement, but only for affected people who have formal legal rights or rights / claims that
are recognisable under national law.

B Encourages amicable agreements on expropriation and compensation, however always after proclamation of public
interest, rendering land acquisition ‘involuntary’.

7 Official Gazette of the RS 53/95, 16/01 — Federal Constitutional Court decision, 20/09, 55/13 — Constitutional Court decision and 106/16)

+PPF
PROJECT PREPARATION FACILITY Ul. Resavska 31, 11000 Belgrade, Serbia | Tel: +381 11 32 34 730 | www.ppf.rs




OFFICIAL USE

Republic of Serbia This project is funded by
Ministry of European the European Linion
Integration

EU PPF - PROJECT PREPARATION FACILITY

B Requires the provision of compensation which is determined in accordance with the prevailing market price of the
affected property/asset.

I Foresees the possibility of providing increased cash compensation for persons whose sources of livelihoods are
adversely affected. Vulnerability, in that regard, is determined by taking into account the number of household
members, the number of household members capable of earning a living or who are employed, the health status of
household members, the monthly income of the household.

m  The Law defines a cutoff date for determining the value of affected properties, and it is the date of notification of the
owner that an expropriation proposal has been submitted, meaning that all investments into properties made after
this date will not be considered for compensation in the valuation process (unless needed for regular maintenance
and use). In practice, certified appraisers create an inventory of affected assets during their site visit and provide a
valuation of all of these affected assets, effectively causing the cutoff date to be the date of the site visit of certified
appraisers.

B Enables owners whose assets and land are partially acquired, to request expropriation of all the remaining land and
assets (orphan land), if the partial expropriation would negatively affect their economic situation or make the
remaining part of the property useless or difficult to use. This request can be made even after the completion of
expropriation and up to two years following completion of construction works.

B Enables compensation for land and residential and business structures to be provided in kind (replacement
properties), at the request of the affected person.

M Allows for the Beneficiary of Expropriation to acquire the right of accessing the land/property, under certain
circumstances (if the responsible authority determines it is necessary due to the urgency of constructing a certain
structure or executing construction works, if the decision on expropriation is final and if an offer specifying the form
and amount of compensation was previously sent to the affected owner).

B Provides administrative and judicial remedies for disputing expropriation and the amount of compensation provided
for affected assets.

Solutions for addressing physical and economic displacement can be sought through cooperation with various
government and non-government service providers, such as municipal Centres for Social Welfare which can provide
assistance to vulnerable people, under relevant social welfare laws or the National Employment Service (NES) of the
RS, which can provide affected people with assistance for employment and training, with the aim of livelihood

restoration.

In 2020 a special law was passed to regulate the implementation of linear projects of national importance in the
Republic of Serbia and a part of this law focuses on land acquisition. The name of this law is the Law on Special
Procedures for the Implementation of Construction and Reconstruction Projects of Linear Infrastructure of Particular
Importance for the Republic of Serbia® (Law on Linear Infrastructure). Although the aforementioned law ceased to be
valid with the adoption of the Law on the Termination of the Law on Special Procedures for the Implementation of
Construction and Reconstruction Projects of Linear Infrastructure of Particular Importance for the Republic of Serbia®,
which entered into force in August 2023, all projects whose implementation started in accordance with the provisions

8 Official Gazette of the RS 09/2020
9 Official Gazette of the RS 62/2023
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of the aforementioned law, are to be concluded in accordance with it. This also applies to the Project of
Reconstruction and Modernization of the Belgrade—Ni$ Railway.

In the field of land acquisition, the law aims to accelerate the expropriation process and to enable more efficient
implementation, as it shortens the deadlines from the Expropriation Law, both for affected people and involved

institutions.

The most relevant features of this law, for this Project, are:

B Public interest for expropriation lasts until the use permit for the newly built infrastructure is issued (it does not have
to be renewed); if during construction additional land is affected (land not originally included in the expropriation
zone), a process of concluding a settlement (amicable agreement) with the owner of land is initiated, without having
to initiate expropriation.

m  The law stipulates that when construction land, on which an unregistered structure has been built (and for which the
legalization process has not been completed), is being expropriated, the affected owner of the structure (the person
who owns the land), has a right to be compensated for the construction value of that structure.

M If the residence of a registered owner of a property cannot be identified (and he/she has no legal representation) or
if the registered owner is deceased and the inheritance proceedings have not been completed, the expropriation
authority has a right to set a temporary representative. An appeal against the expropriation decision may be
submitted, however this does not prevent issuing of a construction permit and application for starting construction
works. It should be noted that the temporary representative does not have a right to conclude a compensation
agreement on behalf of the owner (or his/her heirs); their right to claim compensation can never expire and they can
do so even years after expropriation has taken place.

m  The market value of affected land is determined by the Tax Administration based on the most recent registered sale
purchase transactions for similar land in the vicinity of the affected land. The law allows the Tax Administration to
align compensation rates with other rates provided for similar land affected by linear projects in nearby municipalities.
Structures and other assets located on land are compensated as determined by the Expropriation Law.

3.1.3.Labour and working conditions

Serbia was a member state of the International Labour Organisation (ILO) between 1919 and 1992 and restarted its
membership in 2000. The country has ratified 77 ILO International Labour Standards (Conventions) of which 62 are

in force, including the eight fundamental Conventions.

Labour and human resource management in Serbia is primarily addressed through the Labour Law of the Republic
of Serbial®. Compliance with labour laws is monitored by the Labour Inspectorate of the Ministry of Labour,

Employment, Veteran and Social Affairs of the Republic of Serbia.

Some of the key provisions of the Labour Law are:

10 Official Gazette of the RS No. 24/2005, 61/2005, 54/2009, 32/2013, 75/2014, 13/2017, 113/2017 and 95/2018
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Labour and working conditions are regulated in line with international conventions, by the Labour Law, which states
that the rights, obligations and responsibilities of workers are governed by collective agreements and labour
regulations (employment contracts). Labour regulations and employment contracts must be aligned with the law, and
they can only provide more rights and improved working conditions compared to those stipulated by the law.
Employers are obliged to present workers with their rights, obligations and responsibilities in writing and contracts
must be signed by both parties.

Workers have the right to adequate wages (including paid overtime, expenses), health and safety at work, health
protection, protection of personal integrity, dignity and other benefits in case of illness, reduction of the ability to
work or old age, financial aid during temporary unemployment and other forms of protection. The law sets out in
detail employee rights in relation to hours of work, wages, overtime, compensation and benefits.

Employees have the right to form and join Labour Unions and freely express their views in relation to labour and
working condition issues.

Discrimination is explicitly prohibited by law, both in relation to employees and those looking for employment and
the person who feels discriminated against can turn to the court. Special protection of vulnerable groups, to give them
equal opportunities, is allowed. Harassment in any form is also strictly prohibited by law. Women employees have the
right to special protection during pregnancy and childbirth. Employees have the right to special protection for
childcare. Employees below the age of 18 and those who have disabilities have the right to special protection.
Employers are not allowed to request data from employees on their marital status or family planning. Employees are
entitled to equal pay for the same work or work of equal value with an employer. These provisions are further defined
and strengthened in the Law on Gender Equality.

The law allows for establishing a mechanism for amicable resolution of disputes between employees and the
employer. Employees (or their authorised representatives) can turn to the courts for any breach of their labour and
working conditions.

Employment of minors (over 15) is allowed by law, under certain conditions — approval of parents, guardians and if
the work does not jeopardise the minor’s health and safety, moral or education. The law sets out in detail workers’
rights in relation to working hours, leave, daily work break, termination of employment, etc.

The law applies to foreign citizens working on the territory of the Republic of Serbia.

Other applicable laws include:

Law on Amicable Resolution of Labour Disputes 11;
Law on Strikes 1%;

Law on Mobbing 13;

Anti-Discrimination Law;

Pension and Disability Insurance Law 4

11 Official Gazette of the RS No. 125/2004, 104/2009, 50/2018
12 Official Gazette of the FRY No. 29/1996, RS No. 101/2005, 103/2012
13 Official Gazette of the RS No. 22/2009, 52/2021

1 Official Gazette of the RS No. 34/2003, 64/2004, 84/2004, 85/2005, 101/2005, 63/2006, 05/2009, 107/2009, 101/2010, 93/2012, 62/2013, 108/2013,
75/2014, 142/2014, 73/2018, 46/2019, 86/2019
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M Law on Gender Equality .

3.2.National EIA procedure

The Environmental Impact Assessment (EIA) procedure in the Republic of Serbia is governed by the Law on
Environmental Impact Assessment, which is harmonized with European EIA Directive (85/337/EEC, 97/11/EC,
2003/35/EC and COM 2009/378 as codified by the Directive 2011/92/EU and as amended by the Directive
2014/52/EU).

The Law on Environmental Impact Assessment (EIA) ("Official Gazette of the RS ", No. 23/2024) regulates the EIA
process, EIA content, Interested Authorities and organizations participation and public participation, international
notification for projects that can have important impacts on other environment and inception and other important

issues for EIA.

The requirement for environmental impact assessment includes projects in the field of: industry, mining, energy,
transport, tourism, forestry, agriculture, water management, waste management, utilities and projects planned in a
protected natural asset or special purpose area; defined by the Decree on making the list of projects which require
environmental impact assessment and list of projects which may require environmental impact assessment ("Official
Gazette of the RS", No. 114/08).

The process of environmental impact assessment of the modernization project of the existing railway is initiated by
the owner of the project, which in this case is "Serbian Railway Infrastructure” AD, with the competent authority for
environmental protection. If the request is submitted by another person on behalf of the project - it must have the
appropriate authorization issued to the project holder with the number of the request, the date of issue and the
signature of the authorized person of the project owner. Facilities whose construction permit is issued by the republic

authority; the impact assessment procedure is carried out by the Ministry of Environmental Protection.

Facilities whose construction permit is issued by the Autonomous Region, the impact assessment procedure is
carried out by the Provincial Secretariat for Spatial Planning, Construction and Environmental Protection. For projects
for which a building permit is issued by the local self-government, the impact assessment procedure is carried out by
the local self-government in charge of environmental issues. The Ministry of Environmental Protection is responsible
for all projects that may have a trans boundary impact.

The process of environmental impact assessment for railway infrastructure projects consists of the following phases:

M Phase | - Deciding on the need for impact assessment,

15 Official Gazette of the RS No. 52/2021
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B Phase Il - Determining the scope and content of the impact assessment.

The process of impact assessment commences with the submission of Request as follows:

M Request for deciding on the need to assess the impact of the project on the environment for reconstruction projects
and/or construction of railway lines including associated buildings and equipment i.e. projects that are on the list of
projects that may be required to have Environmental impact assessment - List || Regulation (Infrastructure Projects)

B Request for determining the scope and content of the environmental impact assessment for the following projects:
main railway lines, including associated facilities (bridges, stations), i.e. for projects that are on the list of projects for
which the impact assessment is mandatory - List | Regulations as well as projects that are on the List Il for which the
competent authority has decided to require assessment of the impact on the environment.

The scope and content of the Request for deciding on the need to assess the impact of the project on the environment
and the Request for determining the scope and content of the project impact assessment on the environment are
defined by the Law on Impact Assessment and the Ordinance on the content of and the content of the study on
environmental impact assessment ("Official Gazette of RS", No. 23/2024).

The request for determining the necessity of the assessment shall be accompanied by the following documents:
B A copy of the current planning document (location information), that is - verified planning design or act on planning
requirements for construction of project concerned (location requirements);
conceptual design or preliminary design, or the excerpt from the preliminary design;
graphical representation of micro- and macro-location;
requirements and approvals of other competent authorities and organizations obtained in accordance with the law;

Proof of payment for the administrative fee;

other evidence at the request of the competent authority.

In addition to the requirements for determining the scope and content of the EIA assessment shall be accompanied
by the following documents:

B A copy of the current planning document (location information), and verified planning design or act on planning
conditions for construction of the concerned project (location conditions);
Preliminary design or the excerpt from the preliminary design;
graphical representation of micro- and macro-location;
requirements and approvals of other competent authorities and organizations obtained in accordance with the law;

Proof of payment for the administrative fee;

other evidence at the request of the competent authority.

The Rulebook on the content of the Environmental Impact Assessment Study defines the content of the study,
including a qualitative and quantitative presentation of possible changes in the environment during the project, regular
work, in case of an accident and assessment of whether the changes are temporary or permanent. The decision on
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defining the scope and content of the study made by the competent authority in charge of environmental issues
specifies in detail the content of the study on environmental impact assessment.

The Law explicitly stipulates that the implementation of the project cannot be undertaken without the implementation
of the environmental impact assessment procedure and obtained consent to the Environmental Impact Assessment
Study, or decision that there is no need for the EIA Study.

B Phase lll - Procedure for granting approval for the Environmental Impact Assessment Study

Since the Environmental Impact Assessment Study is an integral part of the technical documentation required to
obtain a building permit, it is usually made at a very early design stage at the level of the preliminary or main design,

i.e. project for a building permit. More specifically:

B At the request of the project holder, the competent authority shall issue a decision on granting approval to the EIA
Study or on rejecting the request for granting approval to the EIA Study, based on the conducted procedure and the
report of the Technical Commission.

B The competent authority establishes a technical evaluation committee for the Environmental Impact Assessment
Study. The Technical Commission evaluates the EIA study in accordance with the Law on Environmental Impact
Assessment and the Rules of Procedure of the Technical Commission for the Evaluation of the Environmental Impact
Assessment Study.

B Public participation is ensured at all stages of the environmental impact assessment process: the decision-making
process on the need for impact assessment, the procedure for determining the scope and content of the EIA Study
and the procedure for giving approval to the Environmental Impact Assessment Study. The competent authority is
obliged to inform the interested authorities and organizations and the public about the submitted request, provide
insight in submitting the request and documentation that is attached to the request and provide public insight,
organize the presentation and conduct a public discussion on the Environmental Impact Assessment Study.

The following Figure presents the EIA Procedure in Serbia through flowchart and the stakeholder engagement
required by the law in each phase of the EIA managed by the Ministry of Environmental Protection.
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Figure 3-1. The EIA procedure in Serbia

The Ministry of Environmental Protection is responsible for the environmental impact assessment procedure and

approves the EIA, in accordance with the Law on Environmental Impact Assessment.
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The Decree on Determining the List of Projects for which an Impact Assessment is mandatory and the list of projects
for which an Environmental Impact Assessment may be Required ("Official Gazette of the RS", No. 114/08)
determines the List | Projects (for which an Environmental Impact Assessment is mandatory) and List Il Projects (for
which an environmental impact assessment may be required). According to its characteristics, the project in question
is classified in List |, under item 7. Construction of: 1). Main railway lines including ancillary facilities (bridges, tunnels

and stations).

The Law on Environmental Impact Assessment ("Official Gazette of RS", No. 135/04 and 36/09) regulates the
environmental impact assessment procedure, the content of the environmental impact assessment study, the
participation of interested bodies and organizations and the public, cross-border notification for projects that may

have significant environmental impacts, supervision and other environmental impact assessments.
An overview of the relevant laws governing the permitting process is provided in the table below.

Table 3-2. Relevant law to permitting process

Official Gazette of
RS No. 72/2009,
81/2009
(Corrigendum),
64/2010 (CC),
2472011, 121/2012, | Art. 27-33, 53a-57 and 99- Defines Location Condition Issuance

Law on Planning 42/2013 (CC), Art. 133-140 - Defines the Issuance of Building Permit
and Construction 50/2013 (CQ), Art. 148 - Defines Construction Works Application Submission
98/2013 (CQ), Art. 154-159- Defines The Issuance Of Use Permit

132/2014, 145/2014,
83/2018, 31/2019,
37/2019 (CQ),
9/2020, 52/2020,
122/2020, 62/2023

Article 5 - The obligation to obtain an approval for the impact
Law on
assessment
Environmental 23/2024
Art. 16-28 - Decision-making process for approving the impact
Impact Assessment
assessment
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The following permits will be required for the EIA phase: Location conditions for the preliminary design and the
decision to approve the impact assessment. EIA approval is required to issue a building permit.

Related to this project, the official condition of the Ministry of Environmental Protection as key EIA stakeholder is
that one overall EIA procedure for entire railway corridor between Belgrade-Nis will be conducted. Procedure will

start when Preliminary Design for all three sections are finalized and location conditions for all three sections issued.

3.3.Spatial Plan

The development of Corridor X railway is recognised as one of the strategic priorities in both the previous Spatial
Plan of the Republic of Serbia (RoS) (2010-2020) and the latest draft Spatial Plan (2021-2035), which has not been
adopted yet.

The Spatial Plan of the Special Purpose Area of the Infrastructure Corridor of the Belgrade-Ni$ Railway Line (section
Velika Plana-Nis, which covers Sections 2 and 3 of the Corridor Project) was developed in 2020 for speeds up to
160 km/h. The Government of RoS adopted the Spatial Plan in September 2020 according to decision 117/2020.
Given that the maximum speed on the Belgrade-Nis$ section has been increased to 200 km/h, the Spatial Plan has
been updated for Sections 2 and 3 of the Corridor Project “Changes and Additions of the Spatial Plan of the Special
Purpose Area of the Infrastructure Corridor of the Belgrade - Ni§ Railway (March 2024)”. The plan was publicly
disclosed in April 2024 and responses to comments received were issued in June 2024 on the MCTI website. More
details on this process are described in the SEP. On 20 November 2024 the Spatial Plan was adopted by the National
Assembly of RoS and published in the Official Gazette, decision 91/2024 dated 21.11.2024, and outlines the route
alignment adopted by RoS for Sections 2 and 3 of the Corridor Project.

A Strategic Environmental Assessment (SEA) was carried out for the 2020 Spatial Plan and approved on 18.09.2020.
According to decision 49/22 published in the Official Gazette of the RoS on 21.04.2022, it was determined by the
authorities (Spatial Planning Agency) that a revision to the SEA for the changes to the Spatial plan was not required.

3.4.0verview of the main relevant international regulatory framework
3.4.1.The EU EIA Directive

The Environmental Impact Assessment (EIA) was introduced for the first time in Europe in 1985 by the EIA Directive
(85/337/EEC) and represents a key instrument for European Union environmental policy. The EIA Directive of 1985
has been amended three times:
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M Directive 97/11/EC brought the EIA Directive in line with the UN ECE Espoo Convention on ElAs in a Trans boundary
Context. The 1997 Directive widened the scope of the EIA Directive by increasing the types of projects covered and
the number of projects requiring mandatory environmental impact assessment (Annex 1). It also provided for new
screening arrangements, including new screening criteria (included in Annex Ill) for Annex Il projects, and established
minimum information requirements (85/337/EEC);

B Directive 2003/35/EC sought to align EIA Directive provisions with the Aarhus Convention on public participation in
decision-making and access to justice in environmental matters (85/337/EEC,96/61/EC);

B Directive 2009/31/EC amended Annexes | and |l of the EIA Directive, by adding projects related to the transport,
capture and storage of carbon dioxide (CO,) (85/337/EEC, 2000/60/EC, 2001/80/EC, 2004/35/EC, 2006/12/EC,
2008/1/EC, 1013/2006).

Unless indicated otherwise, all references to the EU legal acts should be construed as references to these legal acts

as amended.

On January 28th, 2012, Directive 2011/92/EU on the effects of public and private projects on the environment was
published in the Official Journal. Directive 2011/92/EU codifies Council Directive 85/337/EEC on the assessment of
the effects of certain public and private projects on the environment (EIA Directive) and its associated amendments.
Directive 2011/92/EU fully preserves the content of the acts being codified and does no more than bring them together

with only such formal amendments as are required by the codification exercise itself.

The scope of this Directive is to ensure that plans, programmes and projects likely to have significant effects on the
environment undergo an Environmental Assessment prior to their approval or authorization. While Annex | contain a
list of projects for which the EIA is mandatory, Annex Il defines those categories of projects whose ESIA is optional

and at the discretion of the community member states.

According to the Directive 2011/92 EC, the proposed Project falls into Annex |, Category 7 (a) “Construction of lines
for long-distance railway traffic and of airports with a basic runway length of 2100 m or more".

The EU Directive on Environmental Impact Assessment (Directive 2011/92 EC as amended by EIA Directive 6
2014/52/EU) defines the requirements for assessment of potential adverse effects on the environment of some public
and private projects that are expected to have significant impact on the environment. The EIA is conducted prior to

the issue of the construction permit and approval for project implementation.

The environmental impact may be the impact on human beings or on biological diversity, on the quality of soil, water,
air or other natural resources, on the climate and contribution on the climate change, or on the historical and cultural

heritage, as well as on the interaction between these elements. Cumulative impacts will be taken into account, while

16 Djrective 2014/52/EU of the European Parliament and of the Council of 16 April 2014 amending Directive 2011/92/EU on the asse ssment of the effects of
certain public and private projects on the environment
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alternatives description will involve the baseline scenario and the “zero” alternative description. The public and other
parties are to be consulted on the EIA as the consultation with the public is a key feature of environmental assessment
procedures.

3.4.2.0ther Most Relevant EU Directives

Other relevant EU Directives that will be considered in this ESIA are the following:

B Water Framework Directive establishing a framework for Community action in the field of water policy (2000/60/EC).
B Directive on the assessment and management of flood risks (2007/60/EC) - Floods Directive.

B Directive 2008/105/EC on environmental quality standards in the field of water policy(amending and subsequently
repealing Council Directives 82/176/EEC, 83/513/EEC, 84/156/EEC, 84/491/EEC, 86/280/EEC and amending Directive
2000/60/EC) establishes, among others: (1) limits on concentrations in surface waters of 33 priority substances and 8
other pollutants (Annex 1); (2) the possibility of applying Environmental Quality Standards (EQS) for sediment and
biota, instead of those for water; (3) the possibility of designating mixing zones adjacent to discharge points where
concentrations of the substances in Annex | might be expected to exceed their EQS; and (4) a requirement for Member
States to establish an inventory of emissions, discharges and losses of the substances in Annex .

B Directive 2006/11/EC on Dangerous Substances lays down rules for protection against, and prevention of, pollution
resulting from the discharge of certain substances into the aquatic environment of the Community.

B Groundwater Directive 2006/118/EC established a regime which sets groundwater quality standards and introduces
measures to prevent or limit inputs of pollutants into groundwater.

B Directive 2012/18/EU on the control of major-accident hazards involving dangerous substances (amending and
subsequently repealing Council Directive 96/82/EC), obliges Member States to ensure that operators have a policy in
place to prevent major accidents (96/82/EC).

B Environmental Noise Directive 2002/49/EC defines a common approach intended to avoid, prevent or reduce on a
prioritized basis the harmful effects, including annoyance, due to exposure to environmental noise, including, among
other, assessment methods for the noise indicators.

B Directive 2000/14/EC on the approximation of laws of the Member States relating to noise applies to equipment for
use outdoors listed in Articles 12 and 13 and defined in Annex | of this Directive.

B Directive 2008/50/EC 16 on ambient air quality and cleaner air for Europe.
M Directive 2008/98/EC 18 on waste (Waste Framework Directive).

B Habitats Directive 92/43/EEC aims to contribute towards ensuring biodiversity through the conservation of natural
habitats and of wild fauna and flora in the territory of the Member States(97/62/EC,1882/2003,2006/105/EC).

B Birds Directive 2009/147/EC relates to the conservation of all species of naturally occurring birds in the wild state in
the territory of the Member States.

B Directive 89/391/EEC — Occupational Health and Safety.

B Regulation (EU) 2018/1999 of the European Parliament and of the Council on the Governance of the Energy Union
and Climate Action (‘European Climate Law’) (663/2009, 715/2009, 94/22/EC, 98/70/EC, 2009/31/EC, 2009/73/EC,
2010/31/EU, 2012/27/EU, 2013/30/EU, 2009/119/EC, 2015/652, 525/2013).

B Directive 2012/34/EU on establishing a single European railway area
M Directive 2016/797 on the interoperability of the rail system within the EU
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Directive 2016/798 on railway safety
Common Safety Method- Risk Assessment (CSM-RA), 2013 (No. 402/2013) (as amended in 2015 (No. 1136))

3.4.3.Relevant International Multilateral Agreements

Most of the International Conventions with regard to the Environment, Public Participation and Labour issues have

been transposed in the Serbian national legislation such as:

Bern Convention for the Protection of flora, wild fauna and nature environment of Europe, ratified by Serbia (Official
Journal of SRJ, No. 11/2001, "Official Gazette of the RS", No. 102/2007a, 102/2007b).

CITES Convention on International Trade in Endangered Species of Wild Fauna and Flora, ratified by Serbia in 2001.

Convention of Biological Diversity (CBD) Rio de Janeiro, signed in 1996 and ratified by Serbia (Official Journal of SRJ,
No. 11/2001, "Official Gazette of the RS", No. 102/2007a, 102/2007b).

Convention on Access to Information, Public Participation in Decision-Making and Access to Justice in Environmental
Matters (Aarhus, 1998), ratified by the Serbian law in 2009.

United Nations Convention to Combat Desertification (UNCCD) was ratified in 1999.

Convention on the Conservation of Migratory Species of Wild Animals (CMS or the Bonn Convention) ratified by Serbia
(Official Journal of SRJ, No. 11/2001, "Official Gazette of the RS", No. 102/2007a, 102/2007b).

ESPOO Convention (Finland) "On Environmental Impact Assessment in a Trans boundary Context.”, ratified by Serbian
law in 2007.

United Nations Framework Convention on Climate Change (UNFCCC) ratified by the law no. 2/97.

Kyoto protocol to the United Nations Framework Convention on climate change 1998 ratified by Serbian government
2007.

Paris Agreement, United Nations 2015, ratified by the law no. 4/17.

Protocol on Strategic Environmental Assessment ratified by Serbian government at the end of 2004,
The European Landscape Convention, Florence, 2000, ratified 2011.

International Convention on the Elimination of all forms of Racial Discrimination, New York, 7.03.1966.

Convention on Elimination of all forms of Discriminations Against Women, New York, 03.09.1981, ratified by Republic
of Serbia in 2001.

Council of Europe Convention on Preventing and Combating Violence Against Women and Domestic Violence,
Istanbul, 11.05.2011, in force in Republic of Serbia from 01.08.2014.

National Convention on Economic, Social and Cultural Rights New York, 16.12. 1966, ratified by Republic of Serbia in
1990.

International Labour Organization Convention No. 155: Occupational Safety and Health, 1981, ratified 1992.
UNESCO Convention for the Safeguarding of the Intangible Cultural Heritage, 2003, ratified in May 2010.
EUROPEAN Convention "For the Protection of Archaeological Heritage", ratified in 2009.

The Lenders recognise the responsibility of their clients and their business activities to respect human rights. This

responsibility involves respecting human rights, avoiding infringement on the human rights of others, and addressing
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adverse human rights impacts that their business activities may cause, or to which they may contribute. The term
"social" refers to those issues which pertain to project-affected people (PAPs) and their communities and workers
and related to socioeconomic status, vulnerability, gender equality, human rights, sexual orientation, cultural heritage,
labour and working conditions, health and safety and participation in decision making.

The social standard IFls Policy is guided by provisions of several fundamental treaties and conventions: The
International Bill of Human Rights, International Labour Organization (ILO) Conventions, the European Convention
on Human Rights, UNESCO World Heritage Convention etc.

In addition to the above, Serbia has adopted or embedded in its regulations the principles of many international
treaties'” and standards that provide a basis for the EIB Policy Social Impact Assessment regulation.

3.5.EBRD Environmental and Social Policy

The European Bank for Reconstruction and Development (EBRD) is committed to promoting environmentally sound
and sustainable development in the full range of its activities. The Environmental and Social Policy (April 2019) is a
key document that guides that commitment.

The Policy outlines how the Bank will assess and monitor the environmental and social impacts of its projects, sets
the minimum requirements for managing E&S risks and impacts caused by EBRD financed projects, and defines the
respective roles and responsibilities of both EBRD and its clients in designing, implementing and operating projects
in line with the Policy.

Through the Policy, EBRD has adopted a comprehensive set of specific Performance Requirements (PRs) for key
areas of environmental and social sustainability that projects are required to meet. These are outlined in Table 3-3,

with an indication of which are applicable to this Project.

Table 3-3. EBRD’s Performance Requirements

Assessment and Management of Environmental and Social Applicable
PR 1
Risks and Issues
PR 2 Labour and working conditions Applicable

17 Convention on the Elimination of all Forms of Discrimination Against Women (CEDAW); World Health Organisation (WHO) standards and guidelines ;
International Labor Organization Convention on Construction Safety and Health No. 167; EC Directive 98/59/EC of 20 July 1998 on the approximation of the
laws of the Member States relating to collective redundancies and collective dismissals; EEC Directive 89/391/EEC the Safety and Health at Work Directive is a
European Union directive that sets out general principles for protection of workers' Occupational safety and health; ECDirective 2008/96/EC On Road
Infrastructure Safety Management; EU Directive 2012/18/EUon the control of major-accident hazards.

+PPF
PROJECT PREPARATION FACILITY Ul. Resavska 31, 11000 Belgrade, Serbia | Tel: +381 11 32 34 730 | www.ppf.rs




OFFICIAL USE

H#EY

Republic of Serbia This project is funded by
Ministry of European the European Linion
it 3ATEBE
PR3 Resource Efficiency and Pollution Prevention and Control Applicable
PR 4 Health, Safety and Security Applicable
Land Acquisition, Restrictions on Land Use and Involuntary Applicable
PR Resettlement
Biodiversity Conservation and Sustainable Management of Applicable
PRS Living Natural Resources
Not applicable, no social and/or
cultural group that is distinct from
PR7 Indigenous Peoples dominant groups within Serbian
society is expected to be affected by
the Project.
PR 8 Cultural Heritage Applicable
Not applicable, this only relates to
private equity funds, banks, leasing
PR9 Financial Intermediaries companies,
insurance companies and pension
funds.
PR 10 Information Disclosure and Stakeholder Engagement Applicable

EBRD categorizes proposed projects as A / B / C based on environmental and social criteria to: (i) reflect the level
of potential environmental and social impacts and issues associated with the proposed project; and (ii) determine the
nature and level of environmental and social investigations, information disclosure and stakeholder engagement
required commensurate with the nature, location, sensitivity and scale of the Project and significance of potential
E&S impacts.

Projects are categorized by EBRD as “A” when they are expected to result in potentially significant environmental
and/or social impacts. This Project has been categorised by the Bank as Category A (as listed in Appendix 2 of the
Policy, being, ’Construction of lines for long-distance railway traffic; airports with a basic runway length of 2,100
metres or more; motorways, express roads and new roads of four or more lanes, or realignment and/or widening of
existing roads to provide four or more lanes, where such new roads, or realigned and/or widened sections of road
would be 10 km or more in a continuous length’, and as such will require a formalised and participatory environmental

and social impact assessment (ESIA) process.
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3.6.EIB Environmental and Social Policy

The European Investment Bank (EIB) Group Environmental and Social Sustainability Framework is an overarching
policy framework that allows the Group to focus on sustainable and inclusive development, committing to a just and
fair transition and supporting the transition to economies and communities that are climate and disaster resilient, low
carbon, environmentally sound and more resource efficient. It consists of a Group-wide Environmental and Social
Policy (February 2022) and a revised set of EIB Environmental and Social Standards, which describe the
requirements that all EIB-financed projects must meet:

Standard 1 — Environmental and Social Impacts and Risks
Standard 2 — Stakeholder Engagement

Standard 3 — Resource Efficiency and Pollution Prevention
Standard 4 — Biodiversity and Ecosystems

Standard 5 — Climate Change

Standard 6 — Involuntary Resettlement

Standard 7 — Vulnerable Groups, Indigenous Peoples and Gender
Standard 8 — Labour Rights

Standard 9 — Health, Safety and Security

Standard 10 — Cultural Heritage

Standard 11 — Intermediated Finance

All of the ESSs are applicable to this Project except Standard 11.
3.7.GAP analysis

The international and national processes are aligned regarding the requirements for assessment of environmental
impact. However, the international ESIA is a more integrated process and needs to encompass the requirements
associated with regulatory mechanisms such as those which are part of the local “planning process” and are outside
the formal environmental impact assessment process. The international ESIA also needs to consider and address

social issues in a more detailed manner, including particularly the preparation of specific management plans for land
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acquisition related impacts, grievance management and engagement with stakeholders. The table below
summarises the similarities and differences between the ESIA and Serbian EIA process.

Table 3-4. Similarities and differences between the ESIA and Serbia EIA process

Due to nature and scale of the proposed project and the clear requirement under
. international standards and national legislation the project is a Category A /List | project

Screening Study Yes | Yes

and a formal screening study was not produced for this project. The procedure started

from the scoping study.

Formal categorisation in accordance with banking standards and national legislation

Categorisation Yes | Yes lindicates that the proposed project is a Category A / List | project and requires a full impact
assessment.
A formal stakeholder engagement plan (SEP) is not required under national legislation.
However, stakeholder consultation is a part of the planning procedures and the EIA
Stakeholder
Yes |Partial process.

Engagement Plan
A SEP in line with international standards has been developed and will be implemented for

the project (appended to this ESIA)

Due to the requirements of the ToR, an International Scoping Study was created for this
Scoping Study Yes | Yes project. The local scope study has not yet been submitted to the local regulatory

authorities because there is no legislative basis for it yet (Location conditions).

Consideration of Both the impact assessment process for investment and national regulatory requirements,
Yes | Yes
alternatives require the consideration of other feasible approaches, including alternatives’ locations,

The environmental impact assessment requirements are generally aligned. The standards

adopted in the environmental assessment undertaken for the ESIA should be in line with
Environmental Impact

Yes | Yes | European and other international best practice. The requirements under the national EIA

Assessment
regulatory process need to ensure compliance with national legislation and not the
regulatory requirements outside of the country.
Environmental Yes The Serbian EIA legislation requires quite detailed analysis of environmental impacts in
impacts assessment in| Yes case of accidents which includes specification of hazardous substances used, emergency
cases of accidents preparedness and response, remediation measures, etc.
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The impact assessment under international standards requires an integrated approach
including full deliberation of the socio-economic effects.
Socio-Economic ves lLimited A formal socio-economic impact assessment is not required under national legislation.
es [Limite
Impact Assessment However, the local national legislation does require assessment of effects where impacts
are associated with impacts to human health. The ESIA contains a full assessment of socio
economic impacts as required under international standards.
The preparation and implementation of Resettlement Policy Frameworks (RPFs) and/or
Resettlement Action Plans (RAPs), as defined by international standards, is not required
under national legislation.
Resettlement Action
I Yes | No | An RPF was prepared within the framework of the Project prefeasibility study and Corridor
Plan
E&S Assessment. An updated RPF has been developed as part of this ESIA disclosure
package. Based on the updated RPF, when the necessary data on land acquisition becomes
available, Project RAPs will be prepared and implemented.
A formal climate change impact assessment is not required under national legislation.
Climate change
However, local national legislation requires an impact assessment where impacts are linked
vulnerability Yes [Limited
to impacts on meteorological parameters and climate characteristics.
assessment
A Climate Risk Assessment has been conducted as part of this ESIA.
ESMP is not typically included as a requirement according to local legislation. It is required
Environmental and for Category A projects according to EBRD and EIB E&S standards. ESMP describes the
Social Management | Yes | No | roles, the responsibilities, the key commitments and general measures, which should be
Plan (ESMP) implemented. The Approved Study is the base document for the preparation of ESMP
which has been included as part of this ESIA.
. NTS is required for investment requirements for use as a disclosure document. It is
Non-Technical
Yes | Yes | recognised as good practice to produce an NTS to provide readily accessible summary of
Summary (NTS) 9 goodp P P y y
the project key features, an assessment of its effects, the proposed mitigation measures
The public consultation process for both investment and national regulatory purposes is
Public Consultation v v required. Given the length of the railway and that this project involves the construction of
es es
& Disclosure new railway part, the project is categorised in Category A, requiring the full ESIA disclosure
package to be publicly disclosed for a minimum of 120 days. Specific arrangements are
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A project specific Grievance Mechanism is not a formal requirement under national
Management of

) legislation. However, grievances are reported under the consultation process and are
Grievances and

o Yes | No encompassed under other regulatory mechanisms (e.g. the local ‘planning’ process). A
Objections

project Grievance Mechanism has been established within the SEP and will be implemented

for the project, as required under international standards.

Table 3-5. Analyses of Key Gaps Between Lender Requirements and National Legislation

Labour and working conditions are regulated in line with
international conventions, by the Labour Law, which states that
the rights, obligations and responsibilities of workers are

governed by collective agreements and labour regulations
Human resource

EBRD PR 2 (employment contracts). Labour regulations and employment
policies and Legislation, as applicable to
EIB Standard contracts must be aligned with the law and they can only
working the Project, is compliant.
8 provide more rights and improved working conditions

relationships
compared to those stipulated by the law. Employers are

obliged to present workers with their rights, obligations and
responsibilities in writing and contracts must be signed by

both parties.

The Labour Law states that workers have the right to adequate

wages (including paid overtime, expenses), health and safety at

Working work, health protection, protection of personal integrity,
EBRD PR 2
conditions and dignity and other benefits in case of illness, reduction of the Legislation, as applicable to
EIB Standard
terms of ability to work or old age, financial aid during temporary the Project, is compliant.
8
employment unemployment and other forms of protection.
The law sets out in detail employee rights in relation to hours
of work, wages, overtime, compensation and benefits
EBRD PR 2 The Labour Law states that employees have the right to form
Workers Legislation, as applicable to
EIB Standard and join Labour Unions and freely express their views in
organizations the Project, is compliant.
8 relation to labour and working condition issues.
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EBRD PR 2
EIB Standard
8

Non-
discrimination and

equal opportunity

Discrimination is explicitly prohibited by the Labour Law, both
in relation to employees and those looking for employment
and the person who feels discriminated against can turn to the
court. Special protection of vulnerable groups, to give them
equal opportunities, is allowed. Harassment in any form is also
strictly prohibited by law.

Women employees have the right to special protection during
pregnancy and child birth. Employees have the right to special
protection for child care. Employees below the age of 18 and
those who have disabilities have the right to special protection.
Employers are not allowed to request data from employees on
their marital status or family planning.

Employees are entitled to equal pay for the same work or work
of equal value with an employer.

The above provisions are further defined and strengthened in

the Law on Gender Equality.

Legislation, as applicable to

the Project, is compliant.

EBRD PR 2
EIB Standard
8

Internal grievance

mechanism

The Labour Law allows for establishing a mechanism for
amicable resolution of disputes between employees and the
employer. Employees (or their authorised representatives) can
turn to the courts for any breach of their labour and working
conditions.

No specific applicable national legislation which requires the
establishment of an internal grievance mechanism for workers
(including to receive anonymous complaints or complaints
from contractor/supplier workers), as required by EBRD and

EIB.

EBRD and EIB requirements
have been addressed in the
project ESIA and management

plans.

EBRD PR 2

EIB Standard

Child and forced

labour

The Labour Law states that employment of minors (over 15,
under 18) is allowed, under certain conditions — approval of
parents, guardians and if the work does not jeopardise the
minor's health and safety, moral or education.
The law sets out in detail workers’ rights in relation to working

hours, leave, daily work break, termination of employment, etc.

Legislation, as applicable to

the Project, is compliant.
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The law applies to foreign citizens working on the territory of

the Republic of Serbia.

EBRD PR 2
EIB Standard

Al

Workers engaged
by third parties /

| employers, including contractors and suppliers are expected
to comply with national legislation in the area of labour and
working conditions. Monitoring is carried out by the State
Labour Inspectorate.

No specific applicable national legislation which requires the

EBRD and EIB requirements
have been addressed in the

project ESIA and management

EIB Standard
7

individuals and
groups (including
consideration of
gender aspects)
and stakeholder

engagement.

8 supply chain
management or monitoring of contractor / supplier plans.
performance in fulfilling the requirements of Serbian labour
legislation, as required by EBRD and EIB.
Assessment,
No specific applicable national legislation which requires
management and
consideration of project impacts on vulnerable individuals /
monitoring of
groups or gender aspects, as required by EBRD and EIB.
impacts and risks
However, national legislation provides a framework for EBRD and EIB requirements
EBRD PR 1 on vulnerable
have been addressed in the

identifying and assisting vulnerable individuals and groups,
including from a gender perspective, to enable the fulfilment
of relevant IFI requirements, for example, through the Law on

Social Welfare of the RS, the Law on Housing and Building
Maintenance, Law on Gender Equality, Law on Prohibition of

Discrimination, etc.

project ESIA and management

plans.

EBRD PR 10
EIB Standard
2

Disclosure of
information and
meaningful
consultation.
Development and
implementation of

Stakeholder

Engagement Plan.

Disclosure of information and consultation requirements in
relation to projects are addressed in the process of developing
and adopting spatial and urban planning documents, as well as

carrying out environmental impact assessments of proposed
projects, as described in Section 3.1.1. of this document. There
is no specific applicable national legislation which requires the

identification of project stakeholders, engagement planning
(Stakeholder Engagement Plan), proactive information
disclosure and meaningful consultation, as required by EBRD

and EIB.

EBRD and EIB requirements
have been addressed in the
project ESIA and management

plans.
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EBRD and EIB requirements

EBRD PR 10 No specific applicable national legislation which requires the
External grievance have been addressed in the
EIB Standard development and implementation of an external grievance
mechanism project ESIA and management
2 mechanism, as required by EBRD and EIB.

plans.
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1. ASSESSMENT AND ANALYSIS OF ALTERNATIVES FOR THE
PROJECT IMPLEMENTATION

1.1.Introduction

This chapter outlines the main alternatives that have been considerered and assessed during the development of
the current Project design. It includes the No—Project scenario, alternative modes of transport, and localized route
realignments. Alternatives to the Project's general alignment were already considered during the pre-feasibility
phase. These have been presented in detail in the preliminary feasibility study (PFS) and the Scoping Report
associated with the PFS prepared by the PPF9 Team in 2022, and subsequently disclosed as part of the Corridor
E&S Assessment (as described in Chapter 1 ’Introduction’ of this ESIA Report). This Chapter summarises the
evaluation of the potential alternatives to the general route alignment (as considered in the Pre-Feasibility Study), as
well as the minor realignments incorporated into the final alignment as part of Variant Il of the 2022 Pre-Feasibility
Study (PFS), which were required to facilitate the design speeds and safety specifications. The environmental and
social implications of these realignments are assessed in Section 1.3.4. The most significant alignment intervention
included in the Project is Deviation 4 (Bunis Tunnel), which was anticipated during the 2022 Pre-Feasibility Study
and formalized during the conceptual and preliminary design stages. Its environmental and social implications are
evaluated in this Chapter. It should be noted that the mitigation hierarchy approach has been adopted from the outset

to avoid adverse environmental or social impacts wherever possible.

A detailed overview of the historical development of the alignment and Project design, including technical and
institutional milestones, is presented in Section 1.3.1.

1.1.1. Requirements for an Assessment of Alternatives

This Chapter has been prepared in accordance with the following requirements:

B The EIA Directive which states: “....a description of the reasonable alternatives studied by the developer, which are
relevant to the project and its specific characteristics, and an indication of the main reasons for the option chosen,
taking into account the effects of the project on the environment”.

I EBRD Performance Requirement (PR) 1 which states that ESIA should include: “...an analysis of reasonable
alternatives, in terms of project location, technology, size, scale and design, mitigation options and the “without
project” scenario.”

B EIB Environmental and Social Standard (ESS) 1 which states the ESIA should include: "The description of the reasonable
alternatives (for example, in terms of project design, technology, location, size and scale) which are relevant to the
proposed project, and an indication of the main reasons for selecting the chosen option, including a comparison of
the environmental and social effects."
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1.2.Background

There is currently a heavy reliance on road transport between Belgrade and Nis due to the limited capacity of railway
transport, rail speed restrictions, and the low frequency of trains running. The main highway E-75/A1 runs in parallel
with the existing railway line between Belgrade and Ni§ and facilitates most of the passenger and freight transport
from the north to the south of Serbia.

Increased rail capacity, reduced journey times, and more frequent trains would enable a modality shift of passengers
and freight from the road to rail, with all the associated social, environmental, and safety benefits. The modernisation
of the country's rail transport system, in particular, the Belgrade-Ni$ Railway line, was prioritised as a strategy for the

country's sustainable development.

The modernisation of railway infrastructure along Railway Corridor X in Serbia will include the reconstruction of the
existing lines and the addition of a second track in those sections where single-track lines were originally built. This
task is one of the State priorities for the construction of traffic infrastructure in the territory of the Republic of Serbia.
The modernised railway would meet the requirements defined by relevant international agreements (Agreement on
Main International Railway Lines (AGC), European Agreement on Important International Combined Transport Lines
and Related Installations (AGTC), South-East European Countries Cooperation Process (SEECP)). The
reconstructed and modernised railway for mixed passenger and freight traffic would be equipped with a modern
ERTMS (European Rail Traffic Management System) and be designed, implemented, and operated in line with the
technical specifications of interoperability (according to TSI INF (EU) 1299/2014 Technical specification for
interoperability relating to the Infrastructure subsystem, and TSI 1300/2014 TSI relating to accessibility of the Union's
rail system for persons with disabilities and persons with reduced mobility). The section of Railway Corridor X in
Serbia between Belgrade and Novi Sad has already been constructed, and the Section between Novi Sad—Subotica
is currently under construction. The construction of the Belgrade—Novi Sad section has led to significantly reduced
travel times, more reliable scheduling, and enhanced passenger comfort. As noted in the Feasibility Study for the
Belgrade—Nis railway line, prepared by the PPF9 team, these improvements have contributed to a substantial shift

from road to rail transport among passengers.
1.2.1. No-Project Scenario

Under the 'no project’ scenario the current downward trend in the utilisation of the Belgrade—Nis railway is expected
to continue, with associated increases in the number of passengers who are switching to road-based motorised
means of transport and decreases in the utilisation of the railway by freight operators. Additionally:
M the current condition of the railway infrastructure along the Belgrade-Nis line will continue to be unsatisfactory and
is expected to deteriorate further in the absence of much needed investment.

M the commercial speed of passenger trains will remain at about 50 km/h on average or lower considering further
degradation of the infrastructure.
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m the safety of the railway system will deteriorate over time, with diminished reliability of obsolete electrical equipment
and technology.

m the large number of level crossings along the line will continue to pose a danger to road users, and jeopardise the
safety of both rail and road traffic

m there will be continuing negative impacts on air quality as a result of emissions from passenger and freight road
vehicles, contributing to greenhouse gas (GHG) emissions and climate change.
Beyond these direct impacts, the "no-project” alternative would contradict Serbia’s key national and international
commitments. The Belgrade—Ni$ railway is identified as a strategic transport corridor in the Spatial Plan of the
Republic of Serbia (2010-2020) ("Official Gazette of RS", No. 88/2010), and is defined as a priority for development
in the:

B Transport Master Plan for Serbia (2009),

m Development Plan for Railway, Road, Inland Waterways, Air, and Intermodal Transport 2015-2020,
m  Railway Master Plan (2012-2021) and

B National Program for Public Railway Infrastructure 2017-2021.

Internationally, the railway line forms a core component of SEETO Corridor X and is part of the indicative extension
of the TEN-T network in the Western Balkans, as defined in Commission Delegated Regulation (EU) 2016/758 and
reaffirmed in the Treaty establishing the Transport Community (2017). As such, the project is central to Serbia’s
alignment with EU transport policy, particularly the goals of:

m  Enhancing regional integration and connectivity through the Common Regional Market (CRM),
B Supporting modal shift from road to rail in line with the EU Green Agenda, and
I  Meeting technical and safety standards through compliance with AGC, AGTC, and Technical Specifications for
Interoperability (TSI).
Failure to implement the project would directly undermine these strategic objectives and disregard Serbia’s
obligations as a candidate country for EU membership. Accordingly, the “no-project” alternative is not considered
viable and has been discounted

For the above listed reasons, the 'No-Project’ alternative was discounted.

1.3. Alternative Rail Options

1.3.1. Historical Development of the Proposed Route

The development of the Belgrade—Ni$§ Railway Corridor, including the Project (Section 3), has been a staged and
cumulative process involving technical studies, environmental and social assessments, stakeholder engagement,

and regulatory approvals.
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Over nearly two decades, the Belgrade- Ni§ Railway Corridor project has been progressively redefined through a
series of design iterations and strategic decisions. These aimed to modernize the infrastructure in accordance with
TEN-T and EU interoperability standards whilst minimizing negative environmental and social impacts.

The Railway Corridor Project has been divided into three Sections for the purposes of further project development:

B Section 1: Belgrade (Resnik) to Velika Plana,
M Section 2: Velika Plana to Paracin,
B Section 3: Paracin to Trupale (Ni$) (the Project being assessed in this ESIA Report, and as described in detail in Chapter
2)
Spatially, Section 3 (the Project) is being considered as 2 sub-sections on either side of the Stala¢ to Punis stretch
of the railway, namely: 1) Parac¢in—Stala¢ and 2) Bunis—Trupale (Ni$). The Stalac—Dunis section of the railway serves
as a connecting section between the two sub-sections and is being addressed separately, and is in a more advanced

stage of preparation, so is not part of this ESIA.

The table below provides a chronological overview of key development milestones for the overall Belgrade—Nis
Corridor Railway project, illustrating how the current alignment — including the 11 route deviations and station
location optimizations relevant to Section 3 was developed and formally adopted through successive planning and

design phases.

Table 1-1. Chronological overview of key development milestones for the overall Belgrade—Ni$ Corridor

Railway project

5007 Detailed Design: Gilje- Detailed design for reconstruction and Early design activities on the wider
Cuprija modernization carried out Belgrade-Ni$ corridor
2007 General Design + EIA Initial upgrade Foncepts for Belgrade-Nis No significant d§V|at|ons proposed at
Railway Corridor this stage
Feés@llty Stuc.iy + Developed bypass alternatives and Influgntlal for downstream.
2016 Preliminary Design + assessed E&S impacts connections and broader corridor
ESIA: Ni$ Railway Bypass P design
Preliminary Design: Introduced 160 km/h design speed; . .
2018 StalaceBunis national EIA completed Basis for central segment of Section 3
FS + Preliminary Design: . . . . -
2018 Nié—Brestovac (toward Single-line upgra;jsi,eii:::jgn and structures Inf:;rgs;r:;litoe aelrlgkr:irlrilentlsrr]lrr]\icnlples
North Macedonia) P yp 9
2019 Conceptual Design: Initial identification of geometric T:I?h::;aelnirimg;v:srl; fz;jc;wrlsotrfgy
Velika Plana-Ni$ constraints and deviation needs 9 P km/hp P
Pre—Feas@th Study (PFS) Multi-Criteria Analysis of 3 route variants (|, Included stakeholder engagement
2022 + Preliminary ESIA . . . .
. 1, 111); Variant Il selected and environmental/social scoping
Scoping
. Completion of Environmental and Social Provided a harmonized high-level
Corridor-level E&S . . .
2022 Assessment Report, Environmental and baseline, assessment of impacts and
Assessment . S .
Social Management Plan and generic mitigations for all railway

U
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Environmental and Social Action Plan for sections and a basis for future
entire Belgrade—Ni$ Railway Corridor section-specific ESIAs.
. 11 route deviations developed based on
Conceptual Design . . . . L
. . Variant Il and terrain analysis. The Alignment optimization to meet 200
2023 (Section 3: Paracin - . . .
Trupale) development of the 11 route deviations is km/h design standards
P further detailed in Sections 1.3.3 and 1.3.4
Public Consultation on March-June 2024; presentations held
2024 Draft Spatial Plan Draft plan publicly disclosed; consultations in Paracin, Aleksinac, and Nis;
(Section 3: Paracin - held with local governments stakeholder concerns regarding
Trupale) alignment and access were discussed
Spatial Plan of Special . . . . Plan adopted in October 2024;
Purpose Area Final alignment (Variant Il + deviations) . . -
2024 . . . published in Official Gazette No.
(Section 3: Paracin - adopted by National Assembly
91/2024
Trupale)
Location Conditions
2025 issued Technical planning permits obtained from Location conditions issued in May
(Section 3: Paracin - relevant authorities 2025
Trupale)
Prellmlnary Desllgn Petalled te.chnlcal de§|gn of selected Provides basis for ESIA finalization
2025 (Section 3: Paracin - alignment, incorporating all approved .
- and tender documentation
Trupale) deviations

1.3.2. Review of Alternatives Analysis within the Pre-Feasibility Study

The Pre-Feasibility Study (PFS) study was carried out by the PPF9 team in 2022. Consequently an E&S Scoping
Report, Stakeholder Engagement Plan (SEP), and preliminary Resettlement Policy Framework (RPF) were
produced. Within the PFS, a Multi-Criteria Analysis (MCA) was carried out that considered three alternative
options/variants for the Belgrade—Ni$ Railway Corridor, as well as the No- Project scenario. Since the goal of the
Project is the modernization of the existing 230km primarily double-track railway between Belgrade—Nis (to increase
the speed and enhance the quality and efficiency of passenger and freight rail services), each alternative/variant was
based on the rehabilitation of the existing railway infrastructure.

The key characteristics of the three proposed variants under PFS are outlined below:

B Variant | would result in the largest part of the railway being designed for speeds of up to 200 km/h, with an expected
increase in investment costs. Under this variant, this speed could be achieved on 84% of the line, i.e. around 192 km
out of the total length of 227,032 km.

B Variant Il considered the possibility of achieving speeds of up to 200 km/h on the entire line from Belgrade to Ni$
(except for lines in junctions), with the exception of those parts of the line where it was estimated that an increase in
the design speed would require a significant increase in investment. This would mainly be the case due to localised
restrictions (railway stations located in urban areas), and most stations remain at their existing locations. Thus, Variant
Il follows the existing corridor but with increased radii of certain curves to be able to achieve speeds of 200 km/h or
160 km/h, depending on the terrain and estimated increase in costs. The total length of Variant Il is 228,160 km. A
speed of 200 km/h is achieved on 127 km, being 56% of the total length of the line.
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B Variant Il was based on the premise of achieving the improvements with the least investment. While aiming to design
parts of the route for speeds up to 200 km/h, this variant was limited by cost considerations, resulting in only 37% (85
km) of the alignment allowing for such speeds. The remainder of the route, including all stations at their existing
locations, would operate at lower speeds, primarily up to 120 km/h. This variant represented the lowest investment
cost among the three options.

Section 3 Alternatives Analysis within the Pre-Feasibility Study

For Section 3 (the Project), the following differences in Project design were assumed under the 3 Variants assessed
in the 2022 PFS.

B PFS Section 3 Variant |

From Paradin station to Stalac station, the alignment follows the existing railway corridor, with local adjustments
to the alignment in order to increase curve radii and enable speeds of up to 200 km/h. In such zones, the new
alignment deviates from the existing one but remains within the same general corridor.

Ci¢evac station is relocated outside the urban area, due to the limited spatial possibilities within the town and to
allow for the design speed of 200 km/h.

The alighment between Stala¢ and Dunis is based on the Preliminary Design prepared for a maximum speed of
160 km/h. For the purpose of this option, only cost estimates were used, while curve radii were increased at the
exit from Dunis station to match the alignment with 200 km/h speed parameters.

From Dunis onwards, the alignment remains in the existing corridor with local realignments where necessary to
accommodate increased curve radii.

Korman and Adrovac stations remain at their existing locations, as the spatial conditions allow for achieving the
required design speed without the need for relocation.

Aleksinac station is relocated outside the urban area, in order to eliminate level crossings and improve access to
industrial sidings located in the southern part of the city.

B PFS Section 3 Variant Il

From Paradin to Stala¢ station, the alignment follows the existing railway corridor with minor deviations in order
to increase the radii of curves and achieve speeds of up to 200 km/h where technically and economically feasible.

Ci¢evac station remains at its existing location, unlike Variant I, as the available space allows for achieving the
required speed profile of up to 160 km/h through the station area.

The alignment between Stala¢ and Dunis is based on the existing Preliminary Design for speeds up to 160 km/h.
For the purpose of Variant Il, only minor adjustments are considered at the exit from Dunis station to allow for
increased curve radii in selected zones.

From Dunis to Trupale station, the line continues along the existing corridor, with local realighments where
necessary to allow for a speed increase up to 200 km/h, without relocation of stations.

Korman and Adrovac stations are retained at their current locations, as there are no major constraints that would
require relocation in order to meet the speed requirements.

Aleksinac station is retained at its existing location, unlike Variant |, in order to minimize investment costs and
reduce the need for expropriation and construction of new access roads. The possibility of connecting the existing
industrial sidings remains under consideration for future phases.

B PFS Section 3 Variant lll

PPF
PROJECT PREPARATION FACILITY Ul. Resavska 31, 11000 Belgrade, Serbia | Tel: +381 11 32 34 730 | www.ppf.rs




#EY

Republic of Serbia This project is funded by
Ministry of European the European Uinion
3ATEBE

EU PPF - PROJECT PREPARATION FACILITY

B From Paradin to Stalac station, the railway alignment remains within the existing corridor. Where necessary, local
adjustments were introduced to increase the curve radii and enable higher speeds, while minimizing construction
costs.

m Cicevac station is retained at its existing location, similarly to Variant II, with the design speed through the station
limited to 160 km/h.

B The Stala¢c—Dunis section follows the alignment from the existing Preliminary Design, with a design speed of up to
160 km/h. In Variant lll, no significant modifications are proposed beyond minor adjustments to increase curve
radii at the exit of Bunis station.

B From Dunis to Trupale, the alignment remains within the existing railway corridor, with local improvements of
curve geometry to allow for 200 km/h where possible, in line with the general concept of maximizing effect with
minimal investment.

m  Korman and Adrovac stations remain at their current locations, as their retention does not compromise the ability
to achieve the planned speeds on this section.

m  Aleksinac station also remains at its current location in this variant, unlike Variant |. This solution minimizes
expropriation costs and maintains existing urban and industrial connectivity.

Multi Criteria Analysis

The main objective of the Belgrade-Nis Railway Corridor project is to modernise the existing railway line in compliance
with TEN-T standards, making it a reliable and competitive mode of transport and increasing passenger and freight
traffic demand. Furthermore, the objective is to be achieved in a cost-effective and sustainable way, in compliance
with strategic plans at the national, regional, and local levels. Given the line's category, it should comply with
internationally agreed-upon Technical Specifications for Interoperability and with the technical requirements for the
core TEN-T.

The goal of the options analysis carried out within PFS in 2022 was to identify the significant differential impacts
between the proposed alternatives, and in this regard, the evaluation criteria were defined. The criteria for which no
significant difference between the multiple options was observed or assumed were excluded from further analyses.
A list of the adopted criteria, and their significance for the evaluation of alternatives (weight) is shown in the table
below.

Table 1-2. Main criteria with weighting coefficients

Financial 22
Demand 20
Operation 13

Social & Environmental 22
Safety 12

Risks 11
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Under the Social & Environmental criteria, the following sub-criteria were considered.

m Biodiversity and protected areas.
Surface waters.
Floods.

Noise and vibration.

Resettlement.

PFS Scoring

The conclusion of the multicriteria analysis can be summarised as follows:

B Variant | was significantly more expensive, and the construction period was assessed to be longer when compared to
the other two Variants. It was decided to exclude it from further analysis, as the benefits regarding other criteria were
not sufficient to outweigh the disadvantages of the “Financial” criterion.

M Comparing variants Il and lll, Variant 1l was more expensive at almost 135 million euros. The difference in the
investment costs made it that Variant lll was considered more cost-effective despite less travel time savings. Variant
Il also provided better results in terms of population resettlement avoidance, and noise and vibration impacts on the
population. Variant lll was the variant with the shortest construction period. Variant Il, however, provided a shorter
travel time for inter-city trains, which was considered especially important for the future railway traffic attractiveness.

B Variant Il also provided better operational efficiency, which in practice should allow not only a shorter travel time for
all trains but also significantly lower traction energy consumption for operators. Moreover, Variant Il performed better
than Variant Ill with regard to Safety-related criteria in terms of a lower risk of accidents, both at level crossings and
on the road network. Finally, Variant Il results in greater reductions in CO2 and pollutant emissions due to the larger
shift from road transport.

B Variant Il has the possibility of achieving a relatively simple improvement regarding the impact on population
resettlement and reducing the impact of noise and vibration on the population, without changes in the values of other
criteria, including operational and financial.

Table 1-3. Comparison of Variant Il and lll, including selected sub-criteria

Sub-criterion Variant2 Variant 3

Total costs

Cost-effectiveness

Estimated travel time of inter-city trains

Operational efficiency

Population to be resettled

Estimated of noise and vibrations' impact the population

Reduction in total transport CO, emissions due to modal-shift

The Expected number of accidents atlevel crossings

Reduction of road accidents due to modal shift to a safer mode

t JANLNLN 3 JLNL N 4

L (KR4 4N |NK LS

Duration of construction period
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It was concluded that Variant Il is the preferred option, according to the following criteria:

= Estimated travel time of inter-city trains

= Operational efficiency

= Reduction in total transport CO, emissions due to modal shift
= The expected number of accidents at level crossings

= Reduction of road accidents due to modal shift to a safer mode.

Variant Il was chosen as the final framework for the railway line modernisation, as its potential benefits

and advantages compared with Variant Il justified the difference in investment costs.

Under all three Section 3 variants, the alignment generally follows the existing railway corridor in all cases, with local
deviations introduced to increase curve radii where necessary. All stations— Ci¢evac, Stala¢, Dunis, Korman,
Adrovac, and Aleksinac — would remain at their existing locations under Variants Il and lll, whilst under Variant |,
Ciéevac and Aleksinac stations are relocated outside urban areas in order to enable higher design speeds. The
design speed varies across the variants, with 200 km/h achieved on longer segments in Variant |, while Variants Il

and Il prioritize reduced investment costs and retain more existing infrastructure elements.

Following the adoption of Variant Il as the preferred option for the Belgrade- Ni§ Railway Corridor project, the route
alignment and Project design for Section 3 were subsequently developed during the conceptual and preliminary

design phases according to the principles listed above for this Variant.
1.3.3. Section 3 Route Deviations from the Existing Alignment

As explained above, the preferred PFS Variant Il served as the basis for the development of the Preliminary Design
for Section 3 of the Belgrade—Ni$ Railway Corridor, covering the alignment from Paracin to Trupale (Ni$). This section
is further divided into two sub-sections:

M Paradin-Stala¢, extending from km 153+380 to km 174+170.79 (total length of 20.4 km),
I Dunis-Trupale, extending from km 191+937.96 to km 229+642 (total length of 37.7 km).

Section 3 of the railway is a double-track, electrified line intended for mixed passenger and freight traffic. The design
aims to achieve target speeds of up to 200 km/h wherever technically and economically feasible, in accordance with

TEN-T standards and relevant EU interoperability regulations.

The existing alignment presents significant limitations in terms of horizontal geometry, particularly curve radii, which
restrict train speeds and compromise operational efficiency. As such, several segments of the line required
adjustments to improve curvature, reduce turning angles, and align with safety, comfort, and speed design standards.
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The overall alignment, including the need for localized deviations, was already defined during the 2022 Pre-Feasibility
Study (Variant Il). The subsequent conceptual and preliminary design phases did not alter the general route but
further developed the detail of the alignment, confirming the need for and refining 11 deviations based on technical,

environmental, and social parameters.
These deviations are presented and analysed further in this Chapter.

The design process followed the mitigation hierarchy approach, aiming first to avoid adverse environmental and
social impacts where possible, and subsequently to minimize and mitigate such impacts through route optimization
and design integration. In particular, potential social impacts such as physical displacement or proximity of the railway
to residential and sensitive areas were considered when defining the final route alignment. The identification and
evaluation of deviations were conducted in close coordination with local self-governments and relevant stakeholders
through public consultation and inter-institutional technical meetings. This collaborative approach ensured that the
final alignment reflects not only technical feasibility but also considers community needs and spatial planning
priorities.

The selected Section 3 route alignment has been integrated into the Spatial Plan for the Special Purpose Area of
the Belgrade—Nis Railway Corridor, which was adopted by the National Assembly on 24 October 2024 and
published in the Official Gazette of the Republic of Serbia No. 91/2024 dated 21 November 2024. The Spatial Plan
defines the limits of the public purpose land, including both the existing railway right of way and new land to be
acquired for deviations, associated infrastructure, and safety buffer zones. A Resettlement Policy Framework (RPF)
has been prepared to govern land acquisition procedures, whilst a detailed Resettlement Action Plan (RAP) will be

developed for Section 3 based on cadastral data and field investigations.

The existing stations along this section include Paraéin, Ci¢evac, Korman, Adrovac, Aleksinac, Luzane, TeSica,
and Trupale. Most of these stations will be retained and modernised to meet operational and safety standards for
high-speed traffic. The Sikirica—Ratare stop will be upgraded into a full station, while several other stops (e.g.,
Drenovac, Lucdine, Vitkovac, Donji LjubeS, Gornji LjubeS, Trnjane, Nozrina, Greja¢, Supovacki most, Mezgraja,
Vrtiste) will be decommissioned due to low passenger demand or proximity to larger hubs based on the demand

analysis conducted as part of the Feasibility Study prepared by the PPF9 team.

In terms of design speed, the Parac¢in—Stala¢ sub-section is intended for up to 200 km/h in selected segments,
although current achievable speeds are significantly lower (50—100 km/h). The Bunis—Trupale sub-section has been
designed primarily for speeds of 160—200 km/h, except in areas such as Adrovac (up to 160 km/h) and Aleksinac
(up to 120 km/h) where geometric or urban constraints limited full-speed design implementation.

The subsequent sections of this Chapter will provide a detailed description of the 11 proposed deviations, the
requirement for their implementation, and a comparison of routing options under the three alignment variants

evaluated during prefeasibility and preliminary design stages.
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Table 1-4 below provides an overview of the deviations, including their location, length, and primary justification:

Table 1-4. Overview of the deviations

Paradin, curve correction, 20 m shift to the south.
Residential properties not affected.
Cicevac, curve correction at the entrance point of
2 171+000 - 171+650 650 the railway station, shift 40 m to the west from
existing line. Residential properties not affected
Ci¢evac, curve correction, shift 50 m to the west

3 172+350 - 173+300 950 from existing line. Residential properties not
affected

1 157+100 - 158+000 900

New tunnel (580 m) and associated alignment
adjustment between Bunis and Trupale to ensure

4 192+100.00 — 193+200.00 1,100 o . _ )
minimum curve radius and maintain design speed.
Residential properties not affected
5 194+150.00 — 195+100.00 950 Vltkovzimc,'cur\{e correc'Flon, Shlft 40 m northeast
from existing line, 1 residential property affected.
6 195+700.00 — 196+500.00 800 Donji Ljubes, curve correction, shift 70 m northeast

from existing line, 4 residential properties affected

Srezivac, correction of two curves: 30 m shift NE in

7 196+700.00 — 197+750.00 1,050 first curve, 50 m shift S in second, 2 residential
properties affected.

Trnjane, curve correction, 60 m shift northeast

8 202+150.00 — 203+050.00 900 from existing line, 10 residential properties
affected
9 218+150.00 — 219+150.00 1,000 Tesica, curve correction, 20 m shift northeast.

Residential properties not affected.

Grejac, curve correction, 50 m shift south from
existing line, residential properties not affected.
Grejac / Mezgraja / Vrtiste, set of curves corrected,
11 221+650.00 — 228+200.00 6,550 up to 600 m shift from existing line, over 20

residential properties affected.

10 220+000.00 - 221+300.00 1,300

Although the final alignment of Section 3 was subject to detailed engineering refinement, it largely follows the
alignment defined under the PFS Variant Il. As such, no fundamentally new routing alternatives were considered
during the Preliminary Design phase, and the proposed alignment was treated as a continuation and optimization of
the preferred prefeasibility solution.

However, one key deviation — not explicitly defined at the prefeasibility stage — was introduced at the transition

between the Stalac—-Dunis and Dunis—Trupale Sub-Sections. This deviation involves the construction of a new tunnel
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and represents the most significant geometric intervention along Section 3. The tunnel was introduced as a technical
necessity to ensure the minimum curve radius required for maintaining design speeds of 160—200 km/h. It also plays
a critical role in ensuring traffic safety and operational continuity by providing a smooth connection between the two
design subsections. Importantly, this deviation remains fully within the spatial corridor established under Variant 1l of
the 2022 Pre-Feasibility Study.

Although the tunnel was not explicitly included in the 2022 Pre-Feasibility Study, the need for a geometric intervention
in this area was anticipated, and a tunnel was acknowledged as a potential requirement. The decision to formalise
the inclusion of the tunnel was taken during the conceptual and preliminary design stages, after it was confirmed that
surface-based alternatives would not achieve the required curve radius or design speeds. Whilst a formal alternatives
analysis was not carried out, the tunnel emerged as the only technically viable solution that fulfilled speed and safety
requirements while remaining entirely within the Variant Il spatial corridor, as defined in the PFS and the adopted
Spatial Plan. The environmental and social implications of the tunnel alignment are assessed in Section 1.3.4, under
the description of Deviation 4.

In summary, the alignment of Section 3: Paracin—Trupale reflects a technically and strategically consistent solution,
first outlined in the 2022 Pre-Feasibility Study. The conceptual and preliminary design phases focused exclusively
on refining this alignment within the boundaries set by the PFS, confirming all 11 route deviations through detailed
engineering and impact assessments. At no point does the alignment extend beyond the corridor defined by Variant
I, as formally adopted in the 2024 Spatial Plan. This approach ensured full continuity of planning, legal compliance,
and adherence to the mitigation hierarchy from the early stages of project development.

1.3.4. Assessment of Environmental and Social Implications of Route

Deviations

The assessment of environmental and social implications of the 11 route deviations was carried out by the ESIA
team during the ESIA preparation process (2024—-2025), based on the final alignment provided under the Preliminary
Design. While a high-level identification of deviations was made during the 2022 Pre-Feasibility Study (PFS), the
ESIA team undertook a detailed, site-specific evaluation of each deviation. This was conducted in close coordination
with the designers, as the design and ESIA processes were running in parallel, allowing for continuous technical

input and alignment between environmental and engineering decisions.

For each of the 11 route deviations (shown in Figures Figure 1-1 to Figure 1-11) considered in the analysis of the
Section 3 route alignment, the specific impacts on the following key parameters were assessed:

M Biodiversity: The potential impact on local ecosystems and habitats in areas affected by the deviations was analyzed.

I Emerald and Protected Areas: It was assessed whether the deviations had any impact on existing protected ecological
zones or natural resources in the vicinity.

M Noise and Vibrations: The impact of increased speeds on the new sections of the route on noise and vibration levels,
especially in areas close to residential zones, was evaluated.
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M Land Use: The impact of each deviation on land use was examined, including changes in agricultural production,
infrastructure, and land access.

I Resettlement: The extent to which deviations required the relocation of buildings and/or households, as well as the
need for land expropriation, was analyzed.

For the purpose of this alternatives analysis, all affected structures identified within the 200-meter buffer zone have
been conservatively classified as residential buildings, regardless of their current function (e.g. residential,
commercial, or mixed-use). This categorization ensures a precautionary approach in estimating potential
displacement and facilitates consistent comparison between alignment options. A more detailed classification of
affected assets — including commercial and auxiliary structures — will be provided in the Social Assessment and the
forthcoming Resettlement Plan (RAP).

Each assessement considered these parameters through a detailed analysis based on spatial and technical data,
aimed at identifying potential negative impacts and taking appropriate measures to mitigate them.
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~—— Proposed railway route
— Existing railway route

e Chainage

Figure 1-1. Deviation 1 Para¢in km 157+100 — km 158+000

This deviation was introduced to smooth the curvature of the existing railway alignment south of Paracin, in order to
support higher operational speeds and improve track geometry. The new route diverges westward from the existing
track by approximately 30-40 meters and re-joins it after approximately 900 meters. The deviation remains within
the designated railway corridor and does not introduce major engineering constraints.

The deviation shifts the railway alignment slightly away from the densely populated area east of the existing track.
Within a 200-meter buffer from the new alignment, approximately 15-20 residential structures and 2—3 industrial or
commercial buildings are located, primarily to the west of the railway. No structures appear to be located within 50
meters of the alignment. As a result, the number of people exposed to operational noise is expected to decrease
compared to the baseline. Final exposure levels and mitigation measures will be assessed in the Noise and Vibration
chapter of this ESIA.

The deviation crosses habitat type 11.1, which is classified as an anthropogenic habitat. There are no overlaps with
Annex | habitats or protected ecological zones. Consequently, no biodiversity-related impacts are expected.
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The alignment passes through areas classified as crops, with fields actively cultivated for seasonal or rotational
agricultural use. The permanent land take is estimated at approximately 0.8—1.0 hectares, with no significant
fragmentation of land parcels. These plots are located within the broader railway corridor and do not affect organized
agricultural complexes.

Deviation 2 Cicevac km 171+000 — km 171+650
50 m '

- Proposed railway route
— Existing railway route

e Chainage
Figure 1-2. Deviation 2 Ci¢evac km 171+000 — km 171+650

This deviation was introduced to adjust the alignment near Ci¢evac in order to optimize the curve geometry and
maintain the required design speed. The new track shifts slightly westward relative to the existing alignment, with a
maximum lateral displacement of approximately 20—-30 meters over a length of ~650 meters. The deviation remains

within the spatially designated railway corridor and does not present major construction or terrain-related challenges.

Within a 200-meter buffer from the new alignment, approximately 25—-30 residential structures are present, primarily
dispersed on the western side. Additionally, two industrial or commercial facilities and two education or healthcare
buildings are located within this buffer zone. While no residential buildings are located within 50 meters of the track,
the presence of sensitive receptors such as educational or healthcare facilities within the 200-meter zone requires
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further consideration. A detailed assessment of potential noise and vibration impacts on these receptors, and
corresponding mitigation measures, will be provided in the dedicated chapter of this ESIA.

The alignment crosses habitat type 11.1, classified as an anthropogenic habitat, with no overlap with ecologically

sensitive areas or Annex | habitats. As such, no significant biodiversity impacts are anticipated along this deviation.

The deviation crosses agricultural land used for crop cultivation, mainly small-scale fields west of the existing
alignment. The estimated permanent land take amounts to approximately 0.6—0.8 hectares. Due to the limited shift
and linear nature of the corridor, no significant fragmentation of agricultural plots is expected.

Deviation 3 Cic¢evac km 172+350 — km 173+300

- Proposed railway route

Existing railway route

e Chainage
Figure 1-3. Deviation 3 Ci¢evac km 172+350 — km 173+300

This deviation was introduced to optimize curve geometry near the southern part of Ci¢evac, allowing for increased
design speeds while improving track continuity. The realignment shifts the track slightly westward, following a more
gradual curve over a length of approximately 950 meters. The deviation remains within the designated railway
corridor and does not require major civil engineering interventions.
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Within a 200-meter buffer from the new alignment, approximately 20—-25 residential buildings are located, primarily
dispersed along local access roads on both sides of the corridor. No buildings are situated within 50 meters of the
alignment. There are no education or healthcare facilities in this zone, and no industrial facilities were identified.

The deviation results in a slight realignment away from a densely built-up section at the northern end, thereby
reducing exposure for approximately 10-12 residential buildings. Toward the southern part of the deviation, the
alignment shifts closer to a smaller group of houses, potentially increasing exposure for around 5-7 residential
buildings. Overall, the change in exposure is considered limited and localized. Detailed impact assessment and
mitigation measures will be presented in the Noise and Vibration chapter of this ESIA.

The deviation passes through habitat type 11.1, categorized as an anthropogenic habitat. There is no presence of
protected or ecologically sensitive habitats along the deviation, nor are there any areas classified under Annex | of

the EU Habitats Directive. Therefore, no biodiversity-related impacts are anticipated.

The alignment crosses agricultural land predominantly used for seasonal crop production. Based on the spatial
overlay with land use data, the permanent land take is estimated at approximately 0.8—1.0 hectares. The deviation
does not fragment large continuous land parcels and remains consistent with the existing land use pattern along the

railway corridor.

Deviation 4 Dunis Tunnel km192+100.00 — km193+200.00
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Figure 1-4. Deviation 4 Dunis Tunnel km192+100.00 — km193+200.00
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This deviation was introduced to improve alignment geometry near the southern entrance of the planned Dunis
Tunnel. The new route enables a better curvature radius and smoother transition into the tunnel, while maintaining
the design speed requirements. The shift extends westward from the existing alignment by up to 50 meters over a
length of approximately 1.1 km. The deviation includes a tunnel section with a total length of approximately 580
meters, enabling smoother entrance into the Bunis Tunnel, and largely passes through forested and uninhabited
terrain.

There are no residential buildings located within 200 meters of the deviation corridor, and no industrial, educational,
or healthcare facilities were identified. As such, no noise- or vibration-sensitive receptors are present. Compared to
the existing alignment, the deviation moves further away from the nearest populated areas, reducing the potential for
noise and vibration exposure. These assumptions will be validated and detailed in the Noise and Vibration chapter
of this ESIA.

The alignment crosses a mosaic of natural and semi-natural habitats, including segments of Annex | habitat types
G1.76 (thermophilous oak forests) and G1.11 (riparian forests), as well as transitional habitat zones (F9.35, E2.6,
[1.1). Although the deviation follows the designated corridor and enters the tunnel early, partial disturbance of forest

edge vegetation and crossing near sensitive habitats is anticipated.

The alignment was shifted further westward to move away from the Juzna Morava River, thereby reducing the
potential for flood-related risks and avoiding direct encroachment into riparian habitat types such as G1.11. This
adjustment helps limit ecological fragmentation and minimizes disturbance to sensitive semi-natural ecosystems

along the riverbank.

The deviation does not traverse any residential or urbanized zones but crosses through areas classified as crops
near the northern tunnel entrance, adjacent to the Juzna Morava River. The expected permanent land take for
agriculture is approximately 0.5 hectares, concentrated near the approach to the tunnel. Due to the deviation's

location and terrain, fragmentation of productive land is minimal.
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Deviation 5 Vitkovac km 194+150.00 — km 195+100.00
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Figure 1-5. Deviation 5 Vitkovac km 194+150.00 — km 195+100.00

This deviation was introduced to optimize track geometry by reducing curve sharpness near the settlement of
Vitkovac. The proposed alignment shifts westward from the existing railway by approximately 30—40 meters over a
length of 850 meters. The adjustment remains within the existing railway land and does not require significant terrain

modification or additional infrastructure.

Within a 200-meter buffer from the new alignment, approximately 30—35 residential buildings are present, forming a
continuous built-up zone along the eastern side of the corridor. The deviation results in a slight shift away from the
more densely populated eastern edge of Vitkovac, thereby reducing exposure to railway noise and vibration for the
majority of these buildings. A smaller number of houses—estimated at around 5 residential buildings—located on the
western side of the alignment may experience slightly increased exposure due to the alignment shift. No buildings
are located within 50 meters of the new track. Detailed impact assessments and mitigation measures will be
presented in the Noise and Vibration chapter of this ESIA.

The alignment passes through habitat type 1.1 (anthropogenic vegetation) and avoids direct interference with
surrounding natural forest zones, including habitat type G1.76 (thermophilous oak forests) located to the southwest.

Therefore, no significant biodiversity impacts are anticipated.
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The deviation affects areas classified as crops, primarily narrow cultivated plots at the forest edge. The estimated
permanent land take is less than 1 hectare, and due to the linear nature of the alignment, no fragmentation of
agricultural land is expected.

Deviation 6 Donji Ljubes km 195+700.00 — km 196+500.00
T 'w\",}‘

~— Proposed railway route
— Existing railway route

e Chainage
Figure 1-6. Deviation 6 Donji Ljubes km 195+700.00 — km 196+500.00

This deviation was introduced to correct a curvature near Donji Ljube$ in order to comply with the speed and geometry
requirements of the upgraded railway. The alignment shifts slightly northward and westward from the existing route
over a length of approximately 800 meters. The deviation remains within the railway corridor and does not involve

complex engineering structures.

Within a 200-meter buffer from the new alignment, approximately 35—-40 residential buildings are present, forming a
densely built-up area both east and west of the corridor. The realignment brings the track slightly closer to residential
clusters in the western part of the village, potentially increasing noise exposure for around 10—12 residential buildings.
At the same time, the shift moves the railway further away from the more populated area on the eastern side, reducing
exposure for approximately 15—-20 residential buildings.

At the beginning of the deviation (around km 195+700), one residential building appears to be located within
approximately 20 meters of the new alignment and may require partial or full demolition, subject to confirmation

during the expropriation and detailed design phase.
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In addition to residential buildings, one educational or healthcare facility is located on the western side of the
alignment, while one industrial facility is situated to the east. Both are located at an approximate distance of 200
meters from the new alignment. While the industrial facility is not considered a sensitive receptor, the potential impact
on the educational/healthcare building will be further assessed in the Noise and Vibration chapter, and mitigation

measures proposed as appropriate.

The deviation intersects several habitat types, including 11.1 (anthropogenic) and J4.3, which is a transitional zone.
The corridor also intersects G1 (deciduous woodland) and is in proximity to Annex | habitats such as G1.76 and E2.6,
although the alignment avoids core forested areas. Minimal vegetation clearance is expected. The deviation remains
outside strictly protected habitats, and potential ecological impacts are considered minor and reversible, subject to

standard mitigation during construction.

The alignment traverses areas classified as crops, mostly small-scale agricultural parcels around the village. The
estimated permanent land take is approximately 0.8—1.0 hectares. There is no fragmentation of consolidated
agricultural areas, and affected plots are linear and adjacent to existing infrastructure.

Deviation 7 Srezovac km 196+700.00 — km 197+750.00

- Proposed railway route

— Existing railway route

e Chainage

Figure 1-7. Deviation 7 Srezovac km 196+700.00 — km 197+750.00
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This deviation aims to correct the curvature near the settlement of Srezovac to ensure compliance with geometric
requirements for high-speed operation. The alignment deviates slightly southward from the existing track by
approximately 30-50 meters, over a length of around 1.05 km. The adjustment facilitates smoother rail geometry

with minimal additional engineering interventions.

Within the 200-meter buffer from the proposed alignment, approximately 50—60 residential buildings are present,
primarily concentrated in the central and eastern portions of the deviation corridor. The deviation shifts the railway
closer to certain clusters in the southern and southwestern parts of Srezovac, resulting in potentially increased noise
exposure for around 20 buildings, while exposure may be reduced for approximately 10—15 buildings on the northern

side of the previous alignment. No industrial, educational or healthcare facilities were identified within the zone.

One residential building located near the southern edge of the deviation appears to be within 20 meters of the new
alignment and may require partial or full demolition, subject to confirmation during the detailed design and
expropriation process.

The full assessment of acoustic impacts and recommended mitigation will be presented in the Noise and Vibration
chapter of this ESIA.

The alignment intersects several anthropogenic and semi-natural habitats, primarily 11.1 (arable land with scattered
trees) and J4.3 (urban fabric with gardens and orchards). It also passes adjacent to Annex | habitat types G1.76
(thermophilous oak forests) and E2.6 (semi-dry grasslands) in the southern sector. The deviation does not intersect
core forested or protected areas, and habitat disturbance is expected to be low, provided construction is confined to
the designated corridor.

Agricultural land is dominant throughout the deviation. Based on GIS data, the alignment is expected to permanently
affect approximately 1.2—1.5 hectares of crops, mainly narrow parcels along the forest edge and near village

boundaries. No fragmentation of large agricultural zones is anticipated.
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Devation 8 Trnjane km 202+150.00 — km 203+050.00
-

—— Proposed railway route
— Existing railway route

e Chainage
Figure 1-8. Devation 8 Trnjane km 202+150.00 — km 203+050.00

This deviation was introduced to improve the curvature near the Trnjane settlement, in order to meet design speed
and safety requirements. The alignment shifts slightly southwestward from the existing railway over a distance of
approximately 900 meters, staying within the railway corridor but encroaching further into the residential core of the
village.

Several alignment options were assessed during the design phase in order to minimize physical displacement. One
alternative involved retaining the existing alignment with reduced curvature and design speeds. However, this was
rejected as it would not meet the operational standards for high-speed rail and, crucially, did not comply with the
specific requirement of Serbian Railways Infrastructure (SRI) that railway traffic must be maintained during
construction. Under such a scenario, the new track would need to be constructed at a safe distance from the existing
one, including space for drainage and technical infrastructure, resulting in the demolition of over 30 residential
properties located on both sides of the existing line between km 202+500 and 203+000.

A more substantial realignment outside the village was also considered. However, this option would have required a
major detour into challenging terrain and made it impossible to reconnect to the locations of planned stations at
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Korman and Donji Adrovac. The rationale for rejecting this alternative is further explained in Section 1.4.2 of this

Chapter.

Within a 200-meter buffer zone, the final alignment intersects a dense urban area with over 80—-90 residential
buildings. The deviation brings the track closer to the village center, increasing potential noise and vibration exposure
for at least 30—40 residential building, including a primary school located approximately 100 meters from the track.

Two industrial facilities are also situated within this buffer.

Due to the proximity of the new alignment to existing structures, it is expected that approximately 10 residential
buildings may require full or partial demolition. These will be addressed in the Expropriation Plan and Resettlement
Action Plan (RAP), in accordance with national procedures and the Resettlement Policy Framework (RPF) prepared

for the Project.

In terms of biodiversity, the deviation traverses mostly 11.1 (arable land and gardens) and J4.3 (urban gardens and
mixed-use areas). No protected areas or sensitive Annex | habitats are intersected, and only marginal vegetation
clearance is expected. Given the urbanized character of the surroundings, ecological impacts are considered

negligible.

The land take will primarily affect crops, covering approximately 0.5-0.7 hectares, mostly linear parcels along the

edge of the existing corridor. There is no fragmentation of large-scale agriculture.
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—— Proposed railway route
— Existing railway route
e Chainage

—— River

Figure 1-9. Deviation 9 TeSica km 218+150.00 — km 219+150.00

The deviation near the village of TeSica spans approximately 1 km and was introduced to straighten the alignment
and reduce the curvature radius. The new alignment remains entirely within the existing railway corridor and does
not require displacement of the alignment to adjacent areas.

The deviation crosses predominantly agricultural land (crops), with an estimated land take of approximately 1.5 ha,
primarily related to the technical need for shifting the track axis. According to habitat maps, the alignment traverses
a mosaic of habitat types including J1.2 (heavily modified areas) and G1.223 (riparian vegetation). These habitats

are not classified as sensitive or protected and do not include any critical biodiversity features.

A noise buffer analysis (200 m) indicates that approximately 30-35 residential buildings fall within the zone of
potential noise and vibration exposure. These are located to the west and east of the alignment in the outskirts of
TeSica and Greja¢. There are no schools, kindergartens, healthcare or industrial facilities within the buffer zone.
Compared to the existing alignment, the deviation does not significantly change the exposure of receptors to noise;
however, the spatial distribution of affected buildings may shift slightly. Detailed assessment of noise and vibration

impacts and associated protection measures will be provided in the corresponding ESIA chapter.
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The alignment does not require demolition of any structures, and no buildings are located directly along the route
that would need to be removed. Land acquisition will affect agricultural plots only.

Deviation 10 Greja¢ km 220+000.00 — km 221+300.00

- = Proposed railway route
— Existing railway route
e Chainage

~—— River
Figure 1-10. Deviation 10 Greja¢ km 220+000.00 — km 221+300.00

This deviation was introduced to improve track geometry in the area of Grejac by realigning the railway corridor
slightly eastward over a length of approximately 1.3 km. The shift allows for a more favorable curve radius while

remaining within the designated corridor and minimizing major construction works.

Within a 200-meter buffer zone, approximately 70 residential buildings are located, primarily along the central and
southern parts of the alignment. The deviation brings the track slightly closer to several buildings compared to the
current alignment, leading to a potential increase in noise exposure for a limited number of households. No industrial
or healthcare facilities are located within the buffer. One residential building near km 220+000 appears to be within
20 meters of the new alignment and may require partial or full demolition. Final assessments of noise and vibration
impacts and corresponding mitigation measures will be detailed in the relevant chapter of this ESIA.

The alignment crosses areas primarily classified as crops, with an estimated land take of approximately 1.2 hectares
of agricultural land. The deviation does not cause fragmentation of large-scale agricultural plots.
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From a biodiversity standpoint, the alignment crosses habitat types J1.2 (heavily modified areas) and G5 (meadows
and pastures). However, the deviation does intersect the boundaries of the proposed Special Protection Area (pSPA)

Dobri¢—NiSava.

Avoiding the pSPA entirely was not feasible due to significant spatial and engineering constraints. The proposed
alignment is confined between the A1 motorway to the east and hilly terrain to the west. Any shift of the alignment
further to the west would increase the extent of intrusion into the pSPA and approach ecologically valuable zones,
including the LalinaCka Slatina. A shift to the east would require crossing the motorway and adjacent rivers (Toponica
and South Morava), which is not compatible with technical or spatial planning requirements.

The selected route follows the corridor of the existing railway, which already passes through the same marginal area
of the pSPA. Therefore, the deviation does not introduce a new intersection but maintains the current spatial footprint,

adjusted only to meet the geometric requirements for speed and safety.

A detailed assessment of potential impacts on the Dobri¢—NiSava pSPA is provided in ESIA Chapter 14 Biodiversity.
The analysis concludes that the affected area lies along the degraded periphery of the pSPA, and that no significant
impacts are expected on key habitats or species, particularly birds. Site-specific mitigation measures will be applied

during construction to avoid disturbance, including seasonal restrictions and ecological monitoring.
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Figure 1-11. Dobri¢c—NiSava pSPA

PPF
PROJECT PREPARATION FACILITY Ul. Resavska 31, 11000 Belgrade, Serbia | Tel: +381 11 32 34 730 | www.ppf.rs




#EY

Republic of Serbia This project is funded by
Ministry of European the European Uinion
igron, 3ATEBE

EU PPF - PROJECT PREPARATION FACILITY

Deviation 11 Grejac / Mezgraja / Vrtiste km 221+650.00 — km 228+200.00
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Figure 1-12. Deviation 11 Greja¢ / Mezgraja / Vrtiste km 221+650.00 — km 228+200.00

This deviation was introduced to improve track geometry through the settlements of Greja¢, Mezgraja, and VrtiSte in
order to comply with the speed and alignment requirements of the upgraded railway. The alignment shifts slightly
southward from the existing route over a length of approximately 6.5 km. The deviation includes the construction of
a new bridge over the JuZna Morava River and two viaducts crossing the floodplain and low-lying terrain near Vrtiste.

The existing track radius in this area was approximately 1,500 meters, which is below the standard for 200 km/h
operations. In order to meet the required service level defined in the Terms of Reference, the curve radius was
increased to 3,000 meters, which corresponds to the standard value for the target speed.

Maintaining the existing alignment was not feasible due to geometric limitations, as the tangent emerging from
Trupale Station intersects the previous curve in a way that would necessitate the introduction of an “S” curve, which
is not allowed by national design standards due to insufficient length and the proximity to the station area.

Further increase of the radius to avoid the oxbow (mrtvaja) of the Juzna Morava would have required the demolition
of a significantly higher number of residential buildings comparing to 20 following the designed solution..
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Moreover, fully shifting the alignment westward to avoid the wetland complex would have required the route to
traverse the densely populated areas of Mezgraja, VrtiSte, and Trupale. This would have resulted in large-scale
displacement and prevented proper integration into the existing Trupale Station area, which is the designated end
point of Section 3. Such a variant would not only increase social impacts but also undermine the technical and

operational objectives of the Project.

From a biodiversity standpoint, the alignment crosses habitat types 1.1 (anthropogenic), J4.3 (semi-urban gardens
and orchards), and passes near forest patches classified as G1.76 (thermophilous oak forests) and E2.6 (semi-dry
grasslands), which are considered Annex | habitats. The route also crosses through the potential Special Protection
Area (pSPA) Dobric—NiSava, and passes adjacent to an oxbow of the Juzna Morava River—classified as degraded

C1.33 habitat with limited biodiversity value.

As confirmed by the pSPA boundaries and spatial data, the entire length of this deviation remains within the pSPA.
The existing railway also lies within the boundaries of the pSPA, and it was not technically or spatially feasible to
avoid routing through this area. This deviation is a direct continuation of Deviation 10, which also intersects the pSPA,
and the same spatial and engineering constraints apply. The A1 motorway forms a hard boundary on the eastern
side, while hilly terrain and forest patches limit movement to the west. A shift toward the Lalinacka Slatina protected
zone would have introduced higher biodiversity risks and greater fragmentation of sensitive habitats. Figure 1-11
illustrates the spatial intersection between the proposed alignment and the boundaries of the Dobri¢—NiSava pSPA.

To mitigate potential impacts, two additional culverts have been integrated into the design at chainages 225+170 and
225+525 to maintain hydrological connectivity and preserve residual wetland function. A detailed assessment of
potential impacts on habitats and species is provided in Chapter 14 — Biodiversity, which concludes that the affected
area lies along the degraded periphery of the pSPA and that no significant impacts are expected on key species,
particularly birds.

Within a 200-meter buffer from the new alignment, approximately 70—75 residential buildings are located, primarily
dispersed along the entire stretch, particularly in the areas of Mezgraja and VrtiSte. The realignment brings the track
closer to residential clusters in several sections, most notably around chainages km 224+000 to km 225+500 and
near km 227+000. Compared to the existing situation, noise exposure is expected to increase, especially in Vrtiste.
Based on available data and visual interpretation, approximately 20 residential buildings in Vrtiste and around 5
buildings in Mezgraja are located within the zone of direct impact and may require full demolition.

In addition to residential buildings, one educational or healthcare facility is located in Mezgraja, while several
industrial or commercial facilities are situated near the approach to Vrtiste. These structures are located within the
200-meter buffer. Noise and vibration effects on all identified receptors will be assessed in detail in the dedicated
chapter of this ESIA.
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The alignment traverses areas classified as crops, with cultivated land extending between the settlements. The
estimated permanent land take is approximately 16 hectares. While the deviation intersects several agricultural
parcels, no fragmentation of consolidated agricultural zones is anticipated, and affected plots remain adjacent to

existing railway infrastructure.

The alignment traverses areas classified as crops, with cultivated land extending between the settlements. The
estimated permanent land take is approximately 16 hectares. While the deviation intersects several agricultural
parcels, no fragmentation of consolidated agricultural zones is anticipated, and affected plots remain adjacent to

existing railway infrastructure.

Conclusion

A total of 11 route deviations have been introduced along Section 3 (Parac¢in—Trupale) to optimize railway geometry,
ensure compliance with design speeds of 160—200 km/h, and meet interoperability standards. These deviations were
developed based on engineering, environmental, and social criteria, following the mitigation hierarchy: avoiding,

minimizing, and mitigating potential impacts.

All 11 deviations were subject to detailed environmental and social screening during the design phase, with the
findings presented in this chapter. For each deviation, a site-specific assessment was carried out, including proximity
to residential structures, noise and vibration exposure, impacts on agricultural land and habitats, and any potential
for displacement or fragmentation. These assessments informed the final routing of each deviation, ensuring that the
selected alignments reflect a practical balance between technical requirements and the mitigation of environmental

and social impacts, in line with the mitigation hierarchy.

The combined length of all deviations is approximately 16.15 km, while the total analyzed section is 58.1 km, meaning

that around 27.8% of the route consists of modified alignment outside the original railway corridor.

Key findings:

M Physical displacement: An estimated 40—-45 residential buildings may require full or partial demolition, mostly within
Deviation 11 (Vrtiste) and Deviation 8 (Trnjane).

B Noise and vibration: The introduction of higher design speeds and realignment leads to both increases and decreases
in noise exposure depending on deviation direction and proximity to receptors. Notable increases are expected in
Trnjane, Grejac, Vrtiste, and Donji Ljube$, while decreases occur in Paraéin and Dunis Tunnel area. Sensitive receptors
such as schools and clinics are present near several deviations and will be addressed with targeted mitigation in the
Noise and Vibration chapter of the ESIA.

M Land use: The total estimated land use requirement (permanent take) is approximately 25-30 hectares, mostly
agricultural land. Additional space for access roads and supporting infrastructure will be defined during detailed design
and addressed in the Resettlement Action Plan (RAP).

M Biodiversity: Most deviations cross anthropogenic or transitional habitats, with limited impact on sensitive areas.
However, Deviations 10 and 11 intersect the potential Special Protection Area (pSPA) Dobri¢—Nisava, which has been
thoroughly assessed in the Biodiversity chapter.
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All deviations are fully integrated into the Spatial Plan for the Special Purpose Area of the Belgrade—Ni$ Railway
Corridor, adopted by the National Assembly in October 2024. The chosen alignment represents a technically
optimized and environmentally and socially balanced solution, enabling high-speed rail modernization whilst keeping
residual impacts within acceptable limits. Land acquisition and resettlement will be implemented in line with the
Resettlement Policy Framework (RPF) and further detailed in a Resettlement Action Plan to be developed for Section
3.

Table 1-5 summarizes key environmental and social characteristics of the 11 route deviations identified along the
Paracin—Trupale section of the Belgrade—Nis railway line. Each deviation was assessed for its impact on residential
structures, noise and vibration exposure, land use, and biodiversity. While formal alternatives were not developed
for each deviation, the alignments presented here were refined during the design process to minimise environmental
and social impacts to the extent feasible. The analysis reflects the outcomes of this process and provides the rationale

for each deviation’s final alignment.

Table 1-5. Key environmental and social characteristics of the 11 route deviations identified along the

Parac¢in-Trupale section of the Belgrade—Nis railway line

1 Paracin 0 Decreases (alignment 0.9 Anthropogenic habitat
shifts away) (11.1)
5 Ci¢evac (171+000- 0 Slight increase 07 Anthropogenic habitat,
171+650) (proximity to school) ’ near sensitive receptors
Cicevac (172+350 Mixed (shift reduces
3 0 exposure north, 0.9 No protected areas
173+300) .
increases south)
Decreases (tunnel .
. A I'h f
4 DBunis Tunnel 0 bypasses populated 0.5 nne>f al.)lt.at? nearby,
risk minimized
area)
5 Vitkovac 1 Mixed (minor increase 0.9 Avoids natural forest
west, decrease east) zones
Increases (closer to Near Annex | no core
6 Donji Ljubes 4 western part of 0.9 L
. habitats
village)
Mixed (closer to Adjacent to G1.76 and
/ Srezovac 2 southern buildings) 135 E2.6
8 Trnjane 10 Increases (alignment 06 Urban zone, r?egllglble
enters denser area) ecological impact
9 Tesica 0 Neutral 15 Riparian veg.e_tatlon, not
sensitive
Slight increase Ly
10 Grejac 1 (proximity to 1.2 Crosses p'SvPA Dobric=
; Nisava
residences)
1 Grejac / Mezgraja / 20 Increases (notably in 16.0 pSPA Dobri¢-Nisava,
Vrtiste Vrtiste and Mezgraja) ) Annex | nearby
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1.4. Station Siting and Crossing Decisions Based on Stakeholder Engagement

The locations and configuration of stations and level crossings along Section 3 (Para¢in—Trupale) were initially
developed through the Conceptual Design process and served as the technical basis for the Spatial Plan for the
Special Purpose Area of the Belgrade—Nis$ Railway Corridor. These conceptual design proposals were used to define
the spatial corridor and associated infrastructure elements, which were subsequently adopted in the Spatial Plan
following stakeholder consultations and public disclosure in 2024.

Once the Spatial Plan was adopted (October 2024), it provided the statutory framework for finalising the Preliminary
Design, which was developed in parallel during 2024—2025. In this context, the Spatial Plan did not determine station
and level crossing locations independently; instead, it formalised and confirmed the alignment and infrastructure
elements developed through prior technical design stages.

The alternatives analysis presented in this Chapter reflects technical assessments and stakeholder discussions
carried out in support of design decisions prior to and during the development of the Spatial Plan. During the public
consultation process for the Draft Spatial Plan (March—June 2024), additional feedback was received from local
communities and municipalities, particularly regarding the siting of the stations in Aleksinac (Zitkovac) and Trnjane,
as well as the proposed closure of the level crossing at Sumadijska Street in Para¢in. These inputs were evaluated
jointly by the MCT], local governments, and the design team and informed the final design refinements.

In parallel, technical requirements related to high-speed rail operations (160-200 km/h), safety, track geometry, and
EU interoperability standards necessitated further rationalisation of station positions and replacement of certain level
crossings with grade-separated alternatives. The final design thus reflects a compromise between technical,
environmental, and social considerations, developed in accordance with the mitigation hierarchy and EBRD/EIB

environmental and social standards.

The following subsections present the key cases (Aleksinac, Trnjane, Sikirica, and Paracin), illustrating how
stakeholder concerns and technical criteria were jointly considered in determining the final configuration of stations

and access infrastructure.
1.4.1. Location of Aleksinac Station

This section outlines the comprehensive analysis of the location of Aleksinac Station, including technical solutions,
environmental, social, and economic considerations. The station plays a significant role in the Belgrade—Ni$ railway
corridor due to its strategic position and the various challenges it poses in terms of railway design and operational

requirements.

Introduction to Aleksinac station

Aleksinac Station, situated in the settlement of Zitkovac and defined as a functional node in the Spatial Plan of the

Special Purpose Area, represents a strategically important point within the Dunis—Trupale section of the Belgrade—
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Ni$ railway corridor. Functioning as an operational hub for both passenger and freight rail traffic, the station plays a
key role in regional mobility and economic connectivity.

In line with the principles of sustainable infrastructure development and the requirements of EBRD Performance
Requirement 1 and EIB Environmental and Social Standard 1, a structured alternatives analysis was carried out to
evaluate technically and economically feasible solutions for the station’s location and layout. The aim of the analysis
was to identify an option that would fulfil the operational needs of Serbia Voz and Serbia Railway Infrastructure,
Serbia Cargo and other cargo operators, while avoiding or minimizing adverse environmental and social impacts,

particularly with respect to land acquisition, physical displacement, and disruption to the surrounding communities.

The assessment process incorporated multiple layers of input, including technical specifications, spatial constraints,
institutional consultations, and feedback received from the Municipality of Aleksinac during the disclosure of the
Spatial Plan. Several alternative layouts were considered, ranging from full relocation of the station to optimization
within the existing railway corridor. Each alternative was evaluated based on technical feasibility, operational

efficiency, cost implications, and its potential to minimize environmental footprint and social disturbance.

This analysis illustrates the application of the mitigation hierarchy and demonstrates how environmental and social

considerations were embedded in the design process from its earliest phases.

Reviewed Alternatives for Aleksinac station

The following variants were reviewed as part of the station location analysis. Each variant was evaluated based on

its technical feasibility, environmental impact, social consequences, and economic costs.

M Variant 1:
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Figure 1-12. Aleksinac Station — Variant 1

M Technical Description

This variant retains the station at its existing location in Zitkovac but reduces the scope of the proposed freight
facilities to the minimum required by SRI and Serbia Voz. The solution includes two freight reception tracks, one
loading/unloading track with an overhead crane, a shortened extraction track (250 m), and omits the cargo ramp.
This redesign reduces the number of affected structures to 5-7, representing an 80% reduction compared to the
original design. The revised plan maintains local connectivity, reduces expropriation, and remains within the
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physical footprint of the existing station. This solution has been selected and will be confirmed in coordination
with the Serbian Railways Infrastructure (1ZS).

M Environmental and Social Considerations

The reconfiguration reduces the number of buildings affected by expropriation from approximately 30 to just 5—
7. The expropriated area is limited to approximately 1.5-2 hectares, remaining largely within the existing railway
footprint. Noise and vibration impacts remain largely within the boundaries of the existing railway corridor,
limiting the potential exposure of additional residential areas. However, the increase in train frequency and speed
may exacerbate impacts already experienced by properties located near the alignment and increase the number
of properties that are impacted. No major ecological disturbance or hydrological redirection is expected. Social
impacts are moderate and fully mitigable. The variant is cost-effective (saving approx. €700,000 compared to the
original design).

M Variant 2:

DESIGNED ROUTE.

Figure 1-13. Variants 2, 3 and 4 — railway relocation

m  Technical Description

This variant proposes relocating the station approximately 1 km outside Zitkovac, requiring the construction of a
new 6 km-long alignment segment and full passenger and freight station infrastructure. This would include new
tracks, platforms, access roads, and technical facilities on an undeveloped site. This solution was initially suggested
by residents during informal consultations to avoid impacts in the densely populated area.

™ Environmental and Social Considerations

Although relocation reduces the impact within Zitkovac, it would still require the demolition of 10-12 homes and
the expropriation of approximately 6 hectares of land. The new alighment would introduce noise and vibration
into previously unaffected zones, particularly in the southern parts of Moravac settlement, where the railway does
not currently pass. Variant 2 would shift the railway further south, placing it along the edge of the settlement and
increasing exposure for residential areas that are currently unaffected.. The location lacks supporting road
infrastructure, leading to increased car dependency and decreased accessibility for local residents. This variant is
associated with higher financial costs (+€35 million) and delays (12 months), along with long-term environmental
and social impacts, including land conversion and potential permanent changes to local land use and community
structure.

M Variant 3:

m  Technical Description
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This option considers maintaining freight operations at the existing station while building a new passenger station
on a separate alignment (Figure 1-13). It would require the design of a complex junction between high-speed and
conventional lines, which is operationally inefficient and technically non-compliant with safety regulations. This
layout introduces redundancy in infrastructure and operational risks due to train crossing.

Environmental and Social Considerations

Similar to Variant 2, 10-12 residential buildings would be demolished, and approximately 5 hectares of land would
be acquired. This variant creates two separate zones of environmental disturbance, increasing cumulative noise
and fragmentation effects. It duplicates impacts without significantly reducing the social burden. The added cost
is estimated at €25 million, with a 12-month design delay.

M Variant 4:

Technical Description

This solution retains the Aleksinac station at its current location but constructs a new high-speed bypass track to
the south (Figure 1-13). It requires the complete reconstruction of existing station infrastructure and the
realignment of a significant portion of the corridor to separate high-speed from mixed-use operations.

Environmental and Social Considerations

The bypass would require the demolition of 10-12 homes and approximately 5.5 hectares of land. Environmental
risks include disruption to natural drainage, new exposure to rail noise, and loss of undeveloped land. Socially, it
risks splitting local communities between the old and new alignments. The solution adds €30 million in cost and
causes a 12-month design delay, without sufficient benefit in impact reduction compared to the selected option.

Table 1-6. Summary Table of Alternatives — Aleksinac Station

Variant 1 5-7 15-2 None (within -1 _gq 73 I month | -eastdisplacement
existing area) compliant
New
Variant 2 10-12 ~6 undeveloped +€35M 12 months Fragmentation risk
area
Variant 3 10-12 ~5 New dual +€25M 12 months Technically
Impact zone inefficient
Variant 4 10-12 ~55 Minor (new +€30M 12 months | Community split risk
bypass zone)

Conclusion and preferred variant

Among the alternatives considered, Variant 1 — optimization of the existing Aleksinac Station layout — was identified
as the most technically, economically, and socially balanced solution. It minimizes physical displacement and land

acquisition while fulfilling all operational requirements.

Stakeholder Involvement and Consultations

During the planning process, significant attention was paid to stakeholder consultations, particularly with the residents
of Zitkovac and the surrounding areas. Public hearings and meetings with local communities, as well as consultations
with Serbia Voz and Serbia Cargo, played a crucial role in shaping the final recommendations for the station's

location.

PPF
PROJECT PREPARATION FACILITY Ul. Resavska 31, 11000 Belgrade, Serbia | Tel: +381 11 32 34 730 | www.ppf.rs




N

ay

#EY
3ATEBE

Republic of Serbia This project is funded by
Ministry of European the European Uinion
Integrafion

EU PPF - PROJECT PREPARATION FACILITY

The local community expressed concerns about the displacement of homes and businesses, particularly in the
context of Variant 2 and Variant 3, which would require large-scale expropriation. Some residents of Zitkovac voiced
support for the relocation of the station, believing it would bring economic benefits and reduce the risks associated
with living near the current railway line. Others, however, were concerned about the disruption caused by the

relocation and the loss of community ties.

From a technical standpoint, the input from Serbia Cargo and Serbia Voz was instrumental in ensuring that the
selected location would meet the operational requirements of the modernized railway line. Their feedback highlighted
the importance of balancing high-speed rail requirements with local community needs.

Final Decision and Justification

Based on a comprehensive evaluation of technical, operational, environmental, and social parameters, as well as
feedback from institutional stakeholders and the Municipality of Aleksinac, Variant 1 — optimization within the existing
station footprint in Zitkovac — has been confirmed as the final and preferred solution for the Aleksinac Station.

The initial configuration of Variant 1, as included in the Draft Spatial Plan, featured a larger station footprint with
additional sidings and freight infrastructure. This was subsequently revised and optimized through design

adjustments aimed at minimizing land take and displacement, while maintaining all core operational functions.

This decision was made following technical adjustments to the station layout which significantly reduced the land
take and number of affected properties, while maintaining compliance with the minimum operational requirements of
both Serbia Voz and Serbia Cargo. The final layout includes a reduced number of freight sidings, shortened
maneuvering tracks, and the removal of certain loading infrastructure elements that were not essential for the station's
future role. These modifications result in a decrease in the number of structures subject to demolition from

approximately 30 to 5-7, and a reduction of the expropriation footprint to approximately 1.5-2 hectares.

The selected option reflects a balanced approach, meeting high-speed rail operational needs while avoiding the
extensive environmental and social impacts associated with full relocation alternatives. Alternative solutions (Variants
2, 3, and 4) were found to be technically, financially, or spatially less favorable, with significantly greater impacts on
local communities, higher project costs (ranging from €25 to €35 million), and delays in implementation (up to 12
months). Additionally, the spatial constraints of the surrounding terrain and road infrastructure rendered full relocation

impractical.

The final decision was made in coordination with the Serbian Railways Infrastructure (I1ZS), and further
communication and engagement with the residents of Zitkovac will be organized prior to implementation in line with
the Stakeholder Engagement Plan (SEP) and Resettlement Policy Framework (RPF) for the project. Where residual
impacts are unavoidable, mitigation measures, including compensation, relocation assistance, and environmental
protection measures, will be applied in accordance with EBRD and EIB requirements.

DPF
PROJECT PREPARATION FACILITY Ul. Resavska 31, 11000 Belgrade, Serbia | Tel: +381 11 32 34 730 | www.ppf.rs




#EY

Republic of Serbia This project is funded by
Ministry of European the European Uinion
3ATEBE

EU PPF - PROJECT PREPARATION FACILITY

This conclusion aligns with the mitigation hierarchy and demonstrates the integration of environmental and social
considerations into early project decision-making.

1.4.2. Trnjane Railway route variants

This section presents the analysis of the location of Trnjane Station, with a focus on the challenges associated with
the current alignment and proposals for adjustments to accommodate future railway needs. The analysis evaluates

the existing infrastructure, environmental factors, and social implications

Introduction to Trnjane station

Trnjane Station, located along the Belgrade—Ni$ railway corridor, is a critical point of consideration in the
modernization of Section 3 due to its proximity to a sharp S-curve which limits the achievable design speed to 120
km/h under the current track geometry. The station will be closed, and passenger services will be redirected to the
nearby stations of Donji Adrovac and Korman. As the project's overall objective is to enable high-speed operations
(up to 160 km/h) and reduce travel times between Belgrade and Ni$ to under two hours, this section posed a

significant technical challenge requiring realignment.

In line with the principles of sustainable infrastructure development and the requirements of EBRD and EIB regarding
alternatives analysis, multiple alignment solutions in the vicinity of Trnjane were examined. The analysis focused on
reconciling high-speed rail performance objectives with the need to minimize environmental and social impacts,

particularly the displacement of residential properties and the fragmentation of local communities.

Variant 1, which was presented in the Draft Spatial Plan during the public consultation phase, served as the basis
for further evaluation. Feedback received during this process informed the refinement of the station layout and

corridor configuration, while maintaining the overall alignment proposed under Variant 1.

Several alternative approaches were assessed, including retention of the existing alignment with speed limitations,
localized curve correction, and complete relocation of the railway line from the village. These options were analyzed
through a combination of engineering feasibility, spatial constraints, and environmental and social impact

perspectives, reflecting the application of the mitigation hierarchy from the early stages of design.
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Figure 1-14. Reviewed Variants 1 and 2 for Trnjane route

M Variant 1:
m  Technical Description

This variant corrects the existing S-curve geometry in Trnjane to enable a design speed of 160 km/h. The
realignment involves shifting the track approximately 60 meters northeast from the existing alignment, which
necessitates the demolition of 20 residential buildings. The solution maintains the railway route through current
location of Trnjane Station, ensuring operational continuity and integration with nearby settlements such as
Korman and Donji Adrovac. The design allows construction under traffic and adheres to modern geometric and
safety standards for high-speed operations.

M Environmental and Social Considerations

The proposed alignment affects a defined corridor adjacent to the existing railway, with approximately 20
structures subject to demolition. Total estimated land take is approximately 3.5-4.0 hectares, covering both
permanent railway footprint and associated construction zones. Impacts are spatially limited and considered
manageable within the scope of a site-specific Resettlement Action Plan (RAP). No protected areas or
environmentally sensitive zones are affected. Noise and vibration impacts will be addressed through design-level
mitigation measures outlined in the dedicated chapter of the ESIA. The solution is consistent with the mitigation
hierarchy and meets project performance objectives.
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B Variant 2:
I Technical Description

This option retains the current station location and limits design speed to 120 km/h through minimal curve
adjustments. While geometric changes are smaller, construction would still require track separation and minor
elevation adjustments, resulting in the demolition of around 10 buildings. Due to suboptimal speed performance
and minimal engineering benefit, the solution is considered technically inferior.

M Environmental and Social Considerations

This variant reduces the number of affected properties to approximately 10 and limits land acquisition to an
estimated 2.0-2.5 hectares. However, the residual social impact remains relevant, and the option fails to meet
corridor-wide travel time and efficiency targets. From an environmental and operational perspective, this
alternative offers minimal advantage and was therefore excluded from further consideration.

{ 4

2 \ DESIGNED ROUTE { . \
g T . N / ) ADROVAC STATION

g P
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AL o
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Figure 1-15. Reviewed Alternative 3 for Trnjane relocated route

B Variant 3:
I Technical Description

This variant proposes shifting the railway alignment entirely outside of Trnjane to avoid any physical displacement
in the village. Technical assessments show that a relocation would require at least 1 km of lateral deviation and
construction of a new 6 km stretch of track, with complex reintegration into the corridor near planned stations. It
would also disconnect Korman and Donji Adrovac from planned rail access.

M Environmental and Social Considerations

Preliminary assessment indicates that it would likely require the demolition of approximately 30 residential
structures — a number higher than the expected impact under Variant 1. In addition, land acquisition needs would
increase significantly (estimated at 8—10 hectares) due to the broader corridor and new access road requirements.
The surrounding topography is also unfavorable for construction, and the route would result in more extensive
environmental impacts, higher costs, and delays in technical preparation. Due to these limitations, the variant was
considered non-viable and was not taken forward.
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Table 1-7. Summary Table of Alternatives — Trnjane route

Variant 1 20 3.5-4.0 None Baseline None C.oncentrated
displacement
Variant 2 10 20-25 None (§X|st|ng Baseline None Still impacts .re5|dents,
corridor) suboptimal
New terrain, .
Variant 3 30+ 8-10 larger High >12 months Widespread
. disruption
footprint

Conclusion and preferred variant

Among the alternatives considered, Variant 1 — curve correction with retention of the route trough existing station
location — was identified as the most technically feasible and environmentally and socially balanced option. It meets
the design speed requirements of the corridor while minimizing broader impacts on land, population, and spatial
planning integration. Other options were either technically unfeasible or resulted in a higher number of displaced

structures and significantly greater land take.

Stakeholder Involvement and Consultations

During the development of technical documentation and the public disclosure of the Spatial Plan, formal consultations
were held with local residents of Trnjane and representatives of the Municipality of Aleksinac. The community
expressed serious concerns regarding the potential physical displacement resulting from the proposed curve

correction aimed at enabling higher train speeds.

Some residents formally proposed a full relocation of the railway alignment outside the populated area of Trnjane.
These suggestions were reviewed and analyzed in coordination with engineering experts and planning authorities. It
was concluded that a complete relocation would not only result in greater demolition and land acquisition but would
also conflict with spatial planning objectives and disrupt the integration of nearby stations, particularly Korman and

Doniji Adrovac.

The project team emphasized transparent communication of technical constraints and explained the rationale for
selecting the proposed solution. Engagement with local stakeholders will continue throughout the project
implementation process, in accordance with the Stakeholder Engagement Plan (SEP) and Resettlement Policy
Framework (RPF).

Final Decision and Justification

Based on technical feasibility, alignment with project objectives, and the outcomes of stakeholder engagement,
Variant 1 — realignment of the S-curve while maintaining the route trough current location of Trnjane Station — has
been confirmed as the final and selected solution.
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This variant supports the design speed of 160 km/h required to achieve the corridor’'s operational targets, while
maintaining spatial coherence with adjacent settlements and planned infrastructure. Although the variant entails the
demolition of approximately 20 residential buildings and an estimated land take of 3.5—4.0 hectares, the impact is

spatially concentrated and manageable within the project’s resettlement framework.

Compared to other options, this variant avoids greater environmental disturbance, higher costs, complex terrain-

related construction risks and demolition of buildings associated with full relocation.
1.4.3. Location of Sikirica — Ratare Station

This section presents the analysis of the location of the planned Sikirica - Ratare station, intended to serve the wider
catchment area of Ratare and nearby rural settlements. The evaluation focuses on the strategic placement of the
station within the upgraded Belgrade—Nis corridor, taking into account operational design parameters for high-speed
rail, spatial distribution of population, and the broader objective of minimizing environmental and social disruption.
The analysis considers existing infrastructure limitations, accessibility concerns raised during the consultation

process, and the technical rationale behind the final siting decision.

Introduction to Sikirica-Ratare station

The planned Sikirica—Ratare Station, located south of Paraéin and positioned between the Paraéin and Ci¢evac
stations, is intended to serve as a local passenger access point for surrounding settlements, including Sikirica,
Ratare, Gornje Vidovo, Drenovac, and other nearby rural communities. It replaces an existing railway stop and is

situated entirely within the corridor of the current railway line.
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Figure 1-16. Location of Sikirica — Ratare station

The station’s development forms part of a broader modernization strategy for the Belgrade—Ni$ corridor, which
prioritizes the rationalization of operational points and the upgrade of select locations into fully equipped stations that
meet the requirements for mixed passenger and freight operations. No additional land take is foreseen, and
construction activities are confined to the existing transport corridor.

Basic infrastructure is already in place, and the planned upgrade is focused on adapting the site to accommodate
higher design speeds, enable dual-track functionality, and comply with interoperability and safety standards. Given
its location and scope, the environmental footprint of the intervention is negligible, and there are no sensitive

receptors or protected areas in the vicinity.

Stakeholder Involvement and Consultations

During the public disclosure of the Draft Spatial Plan in 2024, residents of the settlement of Drenovac submitted a
formal request proposing that the planned Sikirica—Ratare Station be relocated closer to their village. Their concern
was based on the closure of the previous nearby railway stop, which they felt would reduce accessibility and

connectivity for their community.
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In response, the project team clarified that the siting of new stations along the Belgrade—Ni$ corridor is governed by
technical and operational criteria, including the need to accommodate dual-track layouts, ensure compliance with
safety and interoperability standards, and optimize distances between stations. The location of Sikirica—Ratare
Station was selected based on its ability to serve a broader catchment area while avoiding the need for new

infrastructure outside the existing corridor.

Moreover, the overall modernization strategy includes the implementation of a PARK & RIDE system, wherein
passengers from outlying villages are transported via local transit or private vehicle to the nearest operational station,
typically located within a 3—6 km range. In the case of Drenovac, the distance to the planned station remains within

acceptable parameters for rural public transport coverage and does not necessitate changes to the current siting.

As the station development involves no new land acquisition or physical displacement, and the environmental impacts
are negligible, no further alternatives were considered. Stakeholder engagement in this area will continue during the
construction and operational phases, in accordance with the provisions outlined in the Stakeholder Engagement Plan
(SEP).

Final Decision and Justification

The decision to establish the Sikirica—Ratare Station at its current location results from a network-wide optimization
strategy that aims to consolidate dispersed railway stops into strategically positioned operational nodes. Unlike cases
where multiple alignment or siting alternatives were considered due to land constraints or stakeholder objections,
this decision did not require a comparative alternatives assessment, as the intervention is confined entirely to the

existing railway corridor and does not introduce new physical or environmental impacts.

The location was selected based on its capacity to support technical requirements for high-speed rail and
interoperability while maximizing regional coverage. Its positioning between Paraéin and Ci¢evac ensures adequate
spacing of operational points and maintains service accessibility for nearby settlements, including Drenovac and
Ratari.

Crucially, the proposed location and upgraded role of Sikirica—Ratare Station were explicitly requested by Serbian
Railways Infrastructure (SRI), with the aim of improving traffic management and ensuring the reliable operation of
both passenger and freight services along the corridor. The operational concept requires all upgraded stations to
support dual-track functionality and facilitate train overtaking, dispatching, and parking, functions which could not be
accommodated by the old stop configuration.

Importantly, the site already functions as a rudimentary stop, meaning no additional land take or displacement is
required. By enhancing an existing facility rather than developing a new one, the project minimizes construction

impacts, avoids fragmentation of agricultural or natural areas, and significantly reduces cost and complexity.

The selected solution reflects a rational and proportionate response to the operational and planning needs of the

corridor and aligns with best practices for sustainable infrastructure modernization.
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1.4.4. Closure of Sumadijska Street Level Crossing

This section presents the assessment of the proposed access reconfiguration in the urban area of Paracin, with
specific focus on the closure of the existing level crossing at Sumadijska Street. The intervention aims to align local
traffic infrastructure with the technical and safety requirements of the modernized high-speed railway corridor. The
analysis considers existing spatial and infrastructural constraints, alternative access solutions, and feedback received
from local stakeholders during the public consultation process.

Introduction to Sumadijska Street Level Crossing

The town of Paracin, located in central Serbia, marks the starting point of Section 3 (Parac¢in—Trupale) of the
Belgrade—Nis railway corridor. As a regional railway hub, Paracin hosts one of the most important stations along the
line, positioned at approximately km 155+000, serving both passenger and freight operations.

At the southern exit of the station lies the Sumadijska Street level crossing, a long-standing at-grade intersection
between the railway and the urban road network. This crossing connects residential neighbourhoods west of the
railway with the town centre and eastern districts and has historically functioned as one of the primary access points

within Paradéin.

As part of the planned railway modernization, which aims to facilitate high-speed train operations and improve overall
traffic safety, the elimination of level crossings in urban zones has become a key design requirement. The Sumadijska
Street crossing was identified as particularly problematic due to spatial constraints, proximity to dense residential
development, and technical limitations that prevent the implementation of a grade-separated solution at this exact

location.

This section provides an overview of the proposed access reconfiguration, summarizes concerns raised by local

stakeholders, and explains the technical rationale behind the adopted solution.

Stakeholder Involvement and Consultations

During the public consultation period for the Draft Spatial Plan in 2024, concerns were raised by representatives of
the local community in Paragéin, particularly from the Zabare settlement, regarding the proposed removal of the
Sumadijska Street level crossing. Stakeholders highlighted that the existing crossing serves as a key access route
between different parts of the town and expressed reservations about the increased distance and detour that would

result from its closure.

In response, the project team clarified that constructing a grade-separated crossing at this exact location is not
technically feasible due to spatial constraints. These include the immediate proximity of residential structures and the
nearby intersection with State Road IIA No. 158 (Fran3e D’Eperea Street). The geometry and density of the area do
not allow for a compliant and safe overpass or underpass without extensive demolition and associated social

disruption.
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Figure 1-17. Location of Sumadijska street level crossing

Instead, the proposed solution builds on the long-term traffic development plans of the city. A newly designed road
connection leads to a grade-separated overpass at km 153+942, forming part of the planned bypass road (ring road)
around Paracin, as defined in the municipal Spatial Plan. This bypass will include a future bridge over the Crnica
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River and connect further south to a planned underpass at km 155+991, ensuring seamless integration with
Vidovdanska Street and the southern parts of the town, including the road toward Striza.

Additionally, a pedestrian and bicycle underpass is planned at the location of the former Sumadijska Street level
crossing, to preserve local nhon-motorized connectivity. This solution was presented and discussed with municipal
representatives and has been supported by key institutional stakeholders as part of the coordinated urban and

transport planning process.

Final Decision and Justification

The removal of the level crossing at Sumadijska Street in Paraéin represents a necessary design measure aligned
with the technical and safety objectives of the modernized Belgrade—Ni$ railway corridor. While not explicitly required
under EU TSls, the replacement of at-grade crossings in densely populated areas is widely recognized as
international good practice to enhance safety and support reliable operations of high-speed and mixed-traffic railway
lines and is supported by national railway safety policies.

Given the spatial constraints at this location—particularly the close proximity of residential buildings and the alignment
of State Road IIA No. 158—no technically feasible or socially acceptable grade-separated solution could be
implemented directly at the crossing. In response, the design team developed a set of new connecting roads (shown
in red on Figure 1-17) to ensure continuity of access and traffic functionality. These roads, together with the overpass
and underpass, will be built as part of the Project. The proposed design solution also relies on a broader urban
mobility framework defined in the Spatial Plan of the City of Paracin, which foresees the construction of a bypass
road incorporating a grade-separated overpass at km 153+942, a future bridge over the Crnica River, and a road

underpass at km 155+991, connecting to Vidovdanska Street and the southern parts of the town.

Both the road underpass (km 155+991) and overpass (km 153+942) are integral components of the railway
modernization project and have been fully integrated into the Spatial Plan of the City of Paracin. Their inclusion
demonstrates coordinated infrastructure planning between the railway and municipal authorities, ensuring that both

railway safety and local traffic needs are addressed through a unified approach.

The adopted design solution maintains essential east—west connectivity and provides safer, more efficient
alternatives for all traffic categories. A pedestrian and bicycle underpass is also planned at the location of the former

level crossing to preserve walkability and non-motorized access.

The Spatial Plan for the Belgrade—Ni$ Railway Corridor was adopted in October 2024, and Location Conditions were
issued in May 2025, confirming the spatial and technical feasibility of the selected solution. This alignment with the

already adopted municipal Spatial Plan reflects a successful example of integrated and multi-level spatial planning.

Furthermore, the proposed configuration represents a first step toward diverting through-traffic, particularly heavy
freight vehicles, away from the town centre, contributing to increased road safety, reduced congestion, and an
improved urban quality of life. The coordinated implementation of bypass infrastructure and railway modernization
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will set the foundation for long-term improvements in accessibility, urban mobility and traffic safety in Parac¢in. While
the section of the bypass marked in yellow on Figure 1-17, including the planned new bridge over the Crnica River,
is not part of this Project, its implementation is foreseen under the City of Paracin’s urban transport strategy, for which
the Municipality has responsibility and at the time of this assessment, there is no formal commitment or defined
timeline for its implementation. If implemented, the proposed bypass marked in yellow would significantly reduce the
severance impact to the local community by reducing the travel distance from approximately 6km to 700m. However,
as the bypasses execution falls outside of the scope of the Project and SRI, coordination will be required at a higher
governmental level (between the implementing authorities and the Municipality of Paracin) to ensure that the bypass
is constructed. Please see the Social Impact Assessment (Chapter 19) for relevant mitigation measures regarding
this.

1.5.Conclusion on Alternatives

The process of defining the alignment for Section 3: Paraéin—Trupale has evolved through multiple technical,
environmental, and institutional phases, beginning with the 2007 general design and culminating in the adoption of
the Spatial Plan for the Special Purpose Area of the Belgrade—Ni$ railway corridor in October 2024. Throughout this
process, Variant I, as defined in the 2022 Pre-Feasibility Study (PFS), has served as the consistent foundation for
subsequent design phases, stakeholder engagement, and environmental and social assessments.

While the general corridor alignment remained unchanged, a number of design modifications and localised

alternatives were introduced based on stakeholder input and refined technical analysis. These included:

B Optimization of Aleksinac Station within the existing corridor to reduce displacement,
Confirmation of Trnjane Station location with minimal curve correction despite proposals for full relocation,

Introduction of Sikirica—Ratare Station as part of revised operational planning needs,

Reconfiguration of road and pedestrian access in Paraéin, including the closure of the Sumadijska Street level crossing
and integration of bypass road elements into the railway design.

These refinements were evaluated as part of the conceptual and preliminary design phases and were all implemented
within the boundaries of Variant Il, without requiring deviation from the approved corridor under the national Spatial
Plan. The 11 route deviations were similarly developed to improve track geometry and operational safety while

minimizing environmental and social impacts and were confirmed through environmental and engineering analysis.

Extensive engagement was undertaken with municipalities and affected communities during the public consultation
on the Draft Spatial Plan (March—June 2024). Concerns raised included land take, displacement, station positioning,
and access restrictions. While not all suggestions could be incorporated due to engineering, regulatory, or spatial
limitations, the final design reflects a balanced and responsive outcome. In several instances, community concerns

directly informed the selection or refinement of specific design alternatives.
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The alignment and associated infrastructure presented in this ESIA are thus fully consistent with national planning
instruments, informed by stakeholder dialogue, and grounded in the mitigation hierarchy. The solutions adopted are
technically feasible, spatially coordinated, and environmentally and socially justified. This alignment now provides a
solid foundation for permitting, land acquisition under the Resettlement Action Plan (RAP), and further project

implementation.

For a full record of engagement and feedback, please refer to the Stakeholder Engagement Plan (SEP) prepared for
the Project.

These examples illustrate how stakeholder input directly contributed to the refinement of several project components,
leading to context-sensitive design solutions. While the broader alignment remained consistent with the PFS and
Spatial Plan, the Project design team actively considered localized alternatives during the design process, ensuring
that environmental and social concerns were addressed to the extent feasible. This approach reflects the integration
of stakeholder feedback into final design decisions, in line with good international practice.
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5. APPROACH TO ESIA

5.1.Objectives of this ESIA

The key objectives of this ESIA are as follows:

m  To define the applicable legal framework for the Project.

m To define the Project components and technical specifications.
M To present an assessment of the alternatives for the Project.
|

To establish baseline environmental and social conditions within the area that could be influenced by the construction
and operation of the Project;

To Document the consultation process (Stakeholder Engagement);

m  Toidentify likely significant environmental and social effects during the Project design process, so that negative effects
can be avoided or minimised where possible through revisions to the design.

m To identify, predict and assess the significance of potential positive and adverse, direct and indirect environmental
and social impacts resulting from the construction and operation of the Project.

m  To identify, predict and qualitatively assess the cumulative impacts of the Project.

M To identify suitable mitigation measures to prevent, minimise, or offset likely significant adverse environmental or
social impacts, and assess the significance of residual impacts following the implementation of these measures.

M To outline the activities required to effectively monitor the environmental and social performance of the Project and
whether the specified mitigation measures are effective in avoiding or minimising adverse impacts (or whether
additional mitigation measures may be required to be implemented).

5.2.Impact Assessment Methodology

For all “scoped in” impacts identified in the Scoping Report, the ESIA seeks to predict what changes (impacts) Project-
related activities will induce and to assess in further detail the potential scale and characteristics of those impacts.
Impacts are classified either as:

M Negative: the impact factor causes a worsening of the environmental or socio-economic state or quality; or

B Positive: the impact factor causes an improvement of the environmental or socio-economic state or quality.

As well as being either:

m Direct: the immediate effects of the Project, or
M Indirect: the secondary effects of the Project that do not occur as a direct result of the Project, and occur either before
or after, or at a distance from, the Project.
Certain assessments presented within this ESIA Report have adopted a bespoke, component specific methodology,
including the Climate Vulnerability Risk Assessment, Landscape & Visual Assessment, Social Impact Assessment
and Accidents and Disasters Assessment. The remaining components have been assessed using the methodology
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outlined below. Where there are any deviations from this methodology, they are presented within the relevant

Chapters.

The ESIA will describe the predicted likely impacts (and quantify these to the extent practicable, which varies
depending on the topic being assessed) according to a series of criteria / impact-related features, as outlined below:
m 1. Magnitude: the severity of an impact, or extent of changes to the baseline, generally in terms of a quantifiable
measure (e.g. size, scale, intensity).
I 2. Geographic extent and distribution: the geographic scale of the impact according to the following categories:
O Very localized/site specific

O Wider project area — (this will be different depending on the component being assessed and will be defined within
each Chapter as required). From a social perspective, this includes primarily the local communities in which
people live and work along the project corridor and the municipalities to which they territorially belong.

O Regional/National
O International
M 3. Duration: the length of time over which the impact occurs according to the following categories:

@)

Temporary, only during construction works
O  Short term — less than 5 years
O Medium term — between 5 and 20 years

O  Longterm/Permanent — more than 20 years

m 4. Likelihood: the probability of the impact occurring, incorporating the frequency of the occurrence (i.e. how
frequently the receptor?! will experience the impact). For example, whether the impact is considered to be certain,
such as the loss of vegetation during earth works), possible, or exceptional (i.e. certain accidents). Although the
magnitude of some impacts may be high, a very low probability of occurrence may diminish the overall significance of
this impact. Similarly, a frequent impact must be assessed as more significant than the same impact with a rare
frequency of occurrence.

B 5. Sensitivity of the receptor: the environmental or social component’s susceptibility to changes in the baseline
resulting from the Project, i.e. does the receptor have characteristics (e.g. scarcity, value, vulnerability, existing levels
of degradation etc.) that could increase the magnitude of an impact. Sensitivity also incorporates the notion of the
reversibility of the impact.

Each impact being assessed will be graded numerically according to the five criteria listed above, as outlined in Table
5-1 to Table 5-4 below.

1 The environmental (e.g. water body, habitat or species) or social (e.g. community, individual or population) features that could potentially be affected by or
interact with the Project.
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Table 5-1: Definition of grades for Magnitude

Low impact 1

Moderate impact 2

Severe impact 3

Very severe negative, or extremely beneficial, impact 4

The definition of impact magnitude (low, moderate, high or very high) is given in the methodology section of each
technical component chapter of the ESIA, as this should be quantitative where possible and may vary according to

the type of impact being considered.

Table 5-2: Definition of grades for Size and Duration (combined Spatiotemporal)

Medium term —
Temporary, only Short term — less than Long term/Permanent —
between 5 and 20
during construction 5 years more than 20 years
years

Very localized 2 2 2 3

Wider project area 2 2 2 3

Regional / National 2 2 3 4
International /

2 2 3 4
Transboundary

The spatiotemporal grades are intended to reflect the fact that temporary and short-term impacts can still be
moderate, even if they occur at a localised or Project level (especially in relation to biodiversity, air quality and surface

water quality).

Table 5-3: Definition of Grades for Sensitivity (Environmental and Social Receptors)

Has low value and rareity (i.e. is very
common) and is easily substituted (i.e.
Low 1
does not have any unique or important

features or uses).

Has some value, is moderately common
Moderate 2
and has the potential for substitution,
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or has high value but is very common

and abundant in the Project area.

Has high value, is rare and has limited

High potential for substitution (i.e. has some

unique or important features or uses)

Has very high value, is extremely rare
4

Very high
and cannot be substituted.

Has capacity and means to adapt
to/absorb changes due to Project
Low activities.

Has easy access to alternative similar

sites, services or opportunities.

Has limited capacity and means to
adapt to/absorb changes due to Project
Moderate activities.
Limited access to alternative similar

sites, services or opportunities.

Is already vulnerable, with very little
capacity and means to adaprt to/absorb
High changes due to Project activities.
Very little access to alternative similar

sites, services or opportunities.

Is already vulnerable, with no capacity
and means to adapt to/absorb changes
Very high due to Project activities.
No access to alternative similar sites,

services or opportunities.

Table 5-4: Definition of Grades for Likelihood
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The impact has a very low probability of

occurring, or will occur rarely

The impact will possibly occur, or will

occur intermittently ?

The impact is likely to occur or will
occur frequently. ’
The impact will occur with certainty. A

5.2.1.Impact Significance

The next step in the assessment process is to establish ‘impact significance’. This gives a clear indication of what
the impact means in terms of its importance to society and the environment, so that stakeholders understand how
much weight should be given to the particular issue in determining their view of the Project.

The impact significance score in this ESIA is calculated according to the matrix in Table 5-6, based on the final
assessment grades given in Table 5-2 to Table 5-4 and using the formula: Significance = (Magnitude + Size &

Duration + Sensitivity) + Likelihood.

Table 5-5. Impact Significance Score

4 5 6 7 8 9 10 11 12 13
5 6 7 8 9 10 11 12 13 14
6 7 8 9 10 11 12 13 14 15

The level of ‘significance’ and how the impact should be considered in terms of the Project, is defined according to

Table 5-6, based on the score taken from Table 5-5.

Table 5-6. Impact significance
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An acceptable impact, where mitigation measures to avoid or minimise the impact would be
Low preferable but are not essential for the protection of environmental and social (E&S) receptors. The 4-7

impact is insufficient by itself (or in combination with other impacts) to call the Project into question.

A significant, at most, medium term impact which definitely requires the implementation of
mitigation measures (if this impact is negative) to avoid and/or reduce harm to E&S receptors. This
Moderate impact is insufficient alone to call the Project into question, but could result in the Project being 8-10
abandoned or e.g. the requirement for a major design change/re-route in combination with other

direct or indirect impacts.

A serious, long-term impact which; if no mitigation measures are implemented (and if this impact is
High negative), can call the Project into question. This impact is predicted to result in a significant change | 11-13

to the baseline conditions with important environmental and/or social consequences.

A very serious, permanent/irreversible impact which, if mitigation measures are not implemented
(and if this impact is negative), will be enough to call the Project into question. This impact is
Very high 14-16
predicted to result in a major change to the baseline conditions with major environmental and/or

social consequences.

5.2.2.Impact Mitigation

Impact assessment methodology is designed to ensure that decisions on projects are made in full knowledge of their
likely environmental and social impacts and benefits. A vital step within the process is the identification of measures
that can be taken to mitigate adverse impacts. The ESIA process will identify where significant impacts could occur
and then define mitigation measures to reduce those impacts (if adverse) to levels that are deemed acceptable.
These mitigation measures will then be included in the Environmental and Social Management Plan (ESMP) for the

Project and integrated into the Environmental and Social Action Plan (ESAP) as clear commitments.

Where a significant negative impact is identified, a hierarchy of options for mitigation will be explored as follows:

M Avoid: remove the source of the impact,

M Reduce: reduce the source of the impact or reduce the level of impact at the receptor,
m  Remedy: repair the damage,
|

Compensate: replace in kind or with a different resource of equal value.

5.2.3. Assessing Residual Impacts
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Following agreement on technically and financially feasible and cost-effective mitigation measure, the ESIA team
has, where necessary, re-assessed the significance of negative impacts taking into account the mitigation

commitments integrated into the design, construction and operation of the Project.
5.3.Cumulative Impacts

Cumulative impacts are those that result from the successive, incremental, and/or combined risks and impacts of a
Project or activity when added to other past, existing, planned, and/or reasonably foreseeable future ones, as well
as unplanned but predictable activities enabled by the Project that may occur later on.

The assessment of cumulative impacts is typically qualitative and based on existing information regarding existing
and/or future activities, and the professional judgment of the ESIA team.

In this ESIA, Cumulative Impacts are presented in Chapter 20.
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1. INTRODUCTION

This chapter outlines the findings of the assessment of potential air quality impacts arising from both the construction
and operational phases of the Project. It identifies the specific activities that may influence air quality and evaluates
the potential consequences of these changes on human and ecological receptors, including local communities,
workers, and nearby ecosystems. To address these impacts, mitigation measures are proposed to prevent, reduce,
or manage negative effects on air quality. Furthermore, this chapter provides definitions of Magnitude and Sensitivity
as tailored to the air quality assessment and lists the data sources that informed the analysis.

1.1.Legislative and Policy Framework

1.1.1.EU Requirements

The Ambient Air Quality Directive (2008/50/EC) and the EU Directive 2004/107/EC together provide a comprehensive
framework for regulating air pollution to safeguard human health and the environment. The 2008/50/EC directive sets
limits and target values for pollutants such as sulphur dioxide (SOz), carbon monoxide (CO), nitrogen dioxide (NO3z),
ozone (0O3), particulate matter (PM1o and PMz:s), benzene, and lead. Complementing this, the 2004/107/EC directive
focuses on hazardous pollutants including arsenic, cadmium, mercury, nickel, and benzo(a)pyrene (BaP), a marker
for polycyclic aromatic hydrocarbons (PAHS). Together, these directives establish stringent thresholds for various

pollutants, aiming to reduce their concentrations and mitigate their adverse effects on health and the environment.
1.1.2.EBRD Requirements

The European Bank for Reconstruction and Development outlines its expectations for managing air quality impacts
across several Performance Requirements (PRs) in its Environmental and Social Policy:
= PR 3, Resource Efficiency and Pollution Prevention and Control, emphasizes the importance of minimizing pollution,

including air emissions, by implementing appropriate technologies and practices. It also highlights the need for
resource efficiency, encouraging projects to use energy and raw materials effectively to reduce emissions.

= PR 6, Biodiversity Conservation and Sustainable Management of Living Natural Resources, indirectly addresses air
quality through ecosystem services. It recognizes the role of natural systems, such as forests and vegetation, in air
purification and calls for measures to minimize negative impacts on these services.

1.1.3.EIB Requirements

The European Investment Bank outlines its requirements for air quality management within its Environmental and

Social Standards, particularly in Standard 3: Resource Efficiency and Pollution Prevention. This standard emphasizes
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the importance of preventing and controlling emissions to air, water, and land to protect human health and the
environment. It encourages the use of emerging techniques to achieve environmental quality objectives. Promoters
are expected to assess the effectiveness and efficiency of their project's use of materials and natural resources,
including energy, and implement measures to prevent or reduce pollution throughout the project's lifecycle. For
projects located within the EU, EFTA, Candidate, and potential Candidate countries, compliance with applicable
national and EU environmental legislation is mandatory.

1.1.4.National Legislative Framework

The Regulation on the Conditions for Monitoring and Air Quality Requirements ("Official Gazette of RS," Nos.
11/2010, 75/2010, Amend. 63/2013) provides a detailed framework for air quality monitoring and management in
Serbia. Specifically, Attachment X, Part B, defines threshold values for sulphur dioxide (SO,), carbon monoxide (CO),
nitrogen dioxide (NO,), particulate matter (PM10 and PMzs), and benzene, while Attachment XII establishes limits for
benzo(a)pyrene (BaP), ozone (O3), and the heavy metal and metalloid content in PMio particulate matter. This
regulation is implemented under the Law on Air Protection ("Official Gazette of RS," Nos. 36/2009, 10/2013, Amend.
26/2021), which provides the broader legislative basis for improving air quality, reducing pollution, and ensuring

alignment with international standards for environmental and public health.
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2. AIR QUALITY BASELINE

2.1.Area of influence

The area of influence (Aol) for air quality impacts of the Project during both the construction and operational phases
is defined as a corridor 1,000 meters wide, encompassing 500 meters on either side of the Proposed Railway Route.
The Aol was established based on studies by Sharma et al. (2009), Etyemezian et al. (2004), and Zhao et al. (2020)
According to Sharma et al., pollutant concentrations decreased significantly across the total measured distance of
0-500 meters Etyemezian (2004) et al. employed the Gaussian plume model to evaluate dust dispersion from
construction activities, determining that dust typically affects areas within 100 meters of the source. In contrast, Zhao
et al. (2015) conducted a Wind Tunnel Experiments in a controlled environment to simulate the flow of near-ground
wind fields and measure dust concentration at varying conditions, concluding that, under specific conditions, dust
can disperse within 1000 meters around the construction site. The more conservative approach was therefore

adopted for this assessment.
2.2.Baseline

Poor air quality is a significant issue in Serbia. Assessments from Serbian Environmental Protection Agency (SEPA)!
reports and the 2019 Global Burden of Disease study?, which analyzed over 40 studies and risk assessments on air
pollution and health in Serbia, highlight energy production, road traffic, industrial activities, residential combustion,
agriculture, windblown dust, and anthropogenic dust as primary contributors to air pollution. The European
Environment Agency identifies the transportation sector, particularly road transport, as a major contributor to Serbia's
air pollution®. Limited public transportation options and reliance on private vehicles, exacerbated by an aging vehicle

fleet with an average age of 17 years, further increase emissions.

The Serbian Environmental Protection Agency is responsible for monitoring air quality, as outlined in the Law on Air
Protection (“Official Gazette of RS”, Nos. 36/2009, 10/2013, and 26/2021). Annex 1 provides the health-based air
quality standards derived from the EU Air Quality Directives, which SEPA applies in its evaluations of air quality in
Serbia. Urban areas face the most significant challenges, with primary pollutants including particulate matter (PM1o
and PMzs), nitrogen dioxide (NOz), and ground-level ozone (Os) frequently exceeding recommended levels and

posing health risks.

1 https://sepa.gov.rs/wp-content/uploads/2024/10/Vazduh2023.pdf
2 https://www.stateofglobalair.org/sites/default/files/documents/2022-09/soga-southeast-europe-serbia-report-english.pdf
3 https://www.eea.europa.eu/en/analysis/maps-and-charts/serbia-air-pollution-country-2023-country-fact-sheets
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Data from SEPA highlights key patterns and challenges in air quality monitoring:
= Limit Exceedances: Particulate matter (PMio and PM2s) concentrations frequently surpass allowable limits,
particularly in urban and industrial zones and near major traffic routes.

= Trends: While some areas have shown minor improvements due to regulatory actions, overall air pollution levels
remain high.

= Seasonal Variations: Air pollution tends to increase during winter months, largely as a result of intensified heating
activities.

Efforts to improve air quality are ongoing, with a focus on reducing emissions from significant sources like

transportation. SEPA’s annual air quality report, mandated by Article 67 of the Air Protection Act, is supported by a

network of automatic air quality monitoring stations that measure concentrations of pollutants such as SOz, NOz, Os,

CO, PMio, and PMzs. This network forms the backbone of Serbia's national air quality monitoring system.

Along the Project (Paracin-Ni$) route, relevant automatic air quality monitoring stations are situated in Paracin and
NiS (Figure 2-1). There is also a monitoring station in Aleksinac, however, it is not automated and primarily measures
PMio particles, along with SOz and NO: levels. From 2024, it is planned that the station will also measure PMzs

particles, although monitoring will not be conducted daily.
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Figure 2-1. Air quality monitoring stations along the Paracin-Nis railway route
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Pursuant to Article 21 of the Law on Air Protection (“Official Gazette of RS”, Nos. 36/2009, 10/2013, and 26/2021),
air quality categories are determined based on pollution levels (Table 2-1). These categorisations are established

using prescribed limit and tolerance values and are derived from air quality measurements.

Table 2-1. Air quality categories according to the Law on Air Protection (“Official Gazette of RS”, Nos. 36/2009,
10/2013, and 26/2021)

clean or slightly polluted air, where limit values of pollutant levels are not exceeded

moderately polluted air where the limit values of nitrogen dioxide are exceeded, but the
tolerance value is not exceeded and the limit values for other pollutants are not
exceeded

excessively polluted air, where limit values for one or more polluting materials are
exceeded

Table 2-2 compares the allowable annual average limit values of parameters according to World Health Organization
(WHO) Global Air Quality Guidelines, the EU Ambient Air Quality Directive 2008/50/EC (Limit EU), and the "Official
Gazette of RS", no. 11/2010, 75/2010 and 63/2013 (Limit RS) against measured air quality levels in 2021 from

stations in areas relevant to the Project.

Table 2-2. Air quality parameters in the areas relevant to the Project and allowable limit values according to
the WHO, EU and Republic of Serbia

Paracin 15 0.72 16 - - -
Ni$ 14 0.78 26 71 45 24
Limit WHO 409 42 252 100> 459 158
Limit EU 125¢ 100 200¢ 120¢ 50 209
Limit RS 125¢ 52 852 1208 50 209

a24-hour mean

b The maximum daily 8-hour mean

¢24-hour mean, not to be exceeded more than 3 times per calendar year

4 1-hour mean, not to be exceeded more than 18 times per calendar year

¢ The maximum daily 8-hour mean, not to be exceeded more than 25 times per calendar year, averaged over three years
f1-year mean, not to be exceeded more than 35 times per calendar year

9 1-year mean

In the cities of Paracin and Ni§, the air quality was classified as Category lll (excessively polluted air), due to
concentrations of suspended particles (PM1o and PMzs) frequently exceeding the prescribed limit values.
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2.2.1.Baseline air quality measurements

To determine baseline air quality within the Aol, measurements were taken at four locations (AQ 1 to AQ 4) as shown
in Figure 2-2 and detailed in Table 2-2. These locations were strategically selected to ensure they were situated in
open areas, close to residential housing and commercial buildings, and within the 500-meter buffer zone of the
proposed railway route. The selection of sampling locations was based on the proximity to sensitive receptors, where
human exposure is expected to be highest, and intended to capture representative air quality conditions in areas
most likely to experience potential air quality impacts from the Project. Additionally, they were chosen to fill identified
data gaps from the scoping phase, helping to ensure a comprehensive understanding of the baseline air quality
conditions. Whilst the recorded air quality levels may be influenced by the monitoring locations, the chosen locations
reflect representative exposure conditions relevant to the affected population.
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Figure 2-2. Sampling points for air quality measurements

The measurements were conducted continuously over a 24-hour period under typical traffic conditions to ensure the
data accurately reflected average air quality. The measurements were carried out between December 1st and
December 7th, 2023, during the time of year when air pollution in Serbia is at its highest, providing a representative

overview of the air quality conditions experienced by the local population.
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Table 2-3. Measuring points and their GPS coordinates

AQ1 Paradin 43.864708° 21.399148°
AQ2 Cicevac 43.720349° 21.437932°
AQ3 Aleksinac 43.508146° 21.693705°
AQ4 Ni$ (Trupale) 43.357340° 21.819459°

The air quality monitoring parameters included carbon monoxide (CO), nitrogen dioxide (NO2), sulfur dioxide (SO2),
ozone (03), benzene (C6H6), benzo(a)pyrene (BaP), PM10 (particulate matter with an aerodynamic diameter of 10
pm or less), and PM2.5 (particulate matter with an aerodynamic diameter of 2.5 ym or less), all measured
continuously over a 24-hour period. Additionally, concentrations of heavy metals cadmium (Cd), copper (Cu), zinc
(Zn), iron (Fe), lead (Pb), manganese (Mn), and nickel (Ni), as well as the toxic metalloid arsenic (As), were analyzed

in suspended PM10 particles.

The measurements were conducted by Anahem d.o.0. Laboratory, a facility with recognized national and international
competence. To ensure traceability and proper documentation throughout the testing process, a Chain of Custody
Form (CCF) was employed. The sampling and laboratory analysis of ambient air were conducted in accordance with
standardized, validated, and accredited methods, as outlined in the Regulation on the Conditions for Monitoring and
Air Quality Requirements (“Official Gazette of RS”, Nos. 11/2010, 75/2010, and 63/2013; Attachment V, Part A).

Detailed information on the applied methods is provided in Table 2-4.

Table 2-4. Methods used for the air quality analyses

PM;o fraction of the suspended particles

. . SRPS EN 12341
PM, s fraction of the suspended particles

Carbon monoxide (CO) SRPS EN 14626
Nitrogen dioxide (NO,) SRPS EN 14211
Sulphur dioxide (SO>) SRPS EN 14212
Ozone (O3) SRPS EN 14625
Benzo(a)pyrene (BaP) SRPS ISO 12884
Benzene (CgHe) SRPS EN 14662

Metals and metalloid in PMyq fraction of the suspended particles
(As, Cd, Cu, Zn, Fe, Pb, Mn, Ni)
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Considering the World Health Organization (WHO) Global Air Quality Guidelines 2021 alongside the EU Directives
2008/50/EC and 2004/107/EC is essential when conducting an air quality study because the WHO guidelines
represent the most up-to-date, evidence-based thresholds specifically designed to protect human health. While the
EU Directives set legally binding standards, they often include less stringent limits due to socioeconomic and
feasibility considerations. Incorporating WHO recommendations allows for a more comprehensive assessment of
potential health impacts, even when pollutant concentrations are within EU legal limits. This dual consideration
ensures that air quality study reflects both compliance with regulations and alignment with global health protection

goals, offering a more robust foundation for mitigation strategies.

The measured concentrations of gases (SO2, CO, NO2, and Os), PM1o, and PMzs, along with the allowable limit

values outlined, are presented in Table 2-5.

Table 2-5. Measured concentrations of SO2, CO, NO2, 03, PM10, and PM2.5 against allowable limit values
according to WHO, EU and Republic of Serbia

AQ1 44 0.59 12 22 67 24
AQ2 49 0.84 16 27 34 17
AQ3 37 0.92 13 26 37 19
AQ4 55 0.65 20 38 46 21
Limit WHO 400 4a 252 100° 452 152
Limit EU 125¢ 100 2009 120¢ 50f 209
Limit RS 125¢ 5 852 120¢ 50f 209

a24-hour mean

b The maximum daily 8-hour mean

¢24-hour mean, not to be exceeded more than 3 times per calendar year

4 1-hour mean, not to be exceeded more than 18 times per calendar year

¢ The maximum daily 8-hour mean, not to be exceeded more than 25 times per calendar year, averaged over three years

f1-year mean, not to be exceeded more than 35 times per calendar year

9 1-year mean

As evident from the results in Table 2-4, concentrations of gaseous pollutants are well below the limits set by the
WHO Global Air Quality Guidelines 2021, the European Ambient Air Quality Directive 2008/50/EC, and the Serbian
Regulation. However, the measured concentrations of PMzs and PMio at location AQ1, near the settlement of
Paracin, exceeded the maximum allowable thresholds under all three standards. Since the 24-hour measurements
showed concentrations higher than the annual average, this indicates elevated pollution levels prior to the start of

the Project. For PMzs, the recorded levels are 20% higher than the limits established by both European and Serbian
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regulations and 67% above the thresholds recommended by the WHO guidelines. Similarly, for PMio the

concentrations are 34% higher than the European and Serbian limits and 49% above the WHO guideline values.

Concentrations of PM2 at locations AQ2, AQ3, and AQ4 exceed the limits established by the WHO guidelines, while
remaining within the thresholds set by European and Serbian regulations. This discrepancy arises from differing
approaches and considerations. The WHO prioritizes health protection by setting lower thresholds designed to
minimize health risks, often adopting a precautionary stance with stricter recommendations. Its guidelines aim to
provide a global benchmark, encouraging stricter standards where feasible. In contrast, European and Serbian
regulations factor in technological feasibility, economic impacts, and the need for harmonization across member

states, resulting in higher allowable thresholds compared to the WHO guidelines.

The concentrations of benzene and BaP measured during the study, along with the upper limit values established by
the Ambient Air Quality Directive (2008/50/EC), EU Directive 2004/107/EC, and the Regulation on Monitoring
Conditions and Air Quality Requirements ("Official Gazette of RS," Nos. 11/2010, 75/2010, and 63/2013; Attachment
X, Part B, and Attachment Xll), are detailed in Table 2-6.

The WHO 2021 Guidelines do not specify a maximum threshold or limit value for benzene and BaP in air. Instead,
they emphasize minimizing exposure to these compounds as much as possible due to their carcinogenic potential,

advocating for their reduction to the lowest achievable concentrations.

Table 2-6. Measured concentrations of benzene, BaP, and maximum thresholds according to Directives
2008/50/EC and 2004/107/EC (Limit EU), and Regulation on Monitoring Conditions and Air Quality
Requirements ("Official Gazette of RS", no. 11/2010, 75/2010 and 63/2013; Attachment X, Part B; and
Attachment XII) (Limit RS)

AQ1 1.4 2.5
AQ2 0.80 <0.5
AQ3 0.89 <0.5
AQ4 1.5 <0.5
Limit EU 12 5a
Limit RS 1b 5a

2 1-year mean
¢ The target value for the annual average concentration of suspended particles PM4o
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The concentration of benzene remains within the established limits at all locations. However, the concentration of
BaP, a marker for polycyclic aromatic hydrocarbons, exceeds the maximum allowable threshold by 40% at sampling

location AQ1 and by 50% at sampling location AQ4.

Heavy metals and metalloid content in particulate matter in the PM10 range, along with maximum thresholds
according to the EU Directive 2004/107/EC and Regulation on Monitoring Conditions and Air Quality Requirements
("Official Gazette of RS", no. 11/2010, 75/2010 and 63/2013; Attachment XII) are presented in Table 2-7.

As with benzene and BaP, the WHO does not set specific guideline values for heavy metals and arsenic in ambient
air. Instead, the WHO emphasizes minimizing exposure to the lowest achievable levels, citing their carcinogenic
properties. In contrast, while the EU and Serbia have established a defined limit for heavy metals and arsenic
concentrations in ambient air, the WHO adopts a precautionary approach, prioritizing exposure reduction over

prescribing exact numerical thresholds.

Table 2-7. Concentrations of heavy metals and metalloid from suspended particles of the PM10 fraction
and limit values from the EU Directives 2008/50/EC and 2004/107/EC (Limit EU), and Regulation on
Monitoring Conditions and Air Quality Requirements ("Official Gazette of RS", no. 11/2010, 75/2010 and
63/2013; Attachment Xll) (Limit RS)

AQ1 17 15 23 0.020 0.028 0.033 14 0.21
AQ2 1.8 1.2 17 0.014 0.023 0.015 12 0.15
AQ3 24 14 34 0.013 0.018 0.018 13 0.29
AQ4 2.1 14 24 0.015 0.022 0.019 15 0.16
Limit EU 62 52 20? 0.52 - - - -
Limit RS 6P 5b 20P 1¢ - - - -

@ Annual mean

b Target value

¢ Maximum permitted value

At all measuring locations except AQ2, nickel concentrations in the PMio fraction exceeded the established
thresholds by 15-70%. The concentrations of other measured pollutants remained within the permissible limits

according to all referenced standards.

In many countries, including the study area, key sources of PMzs, PM1o, and BaP in the air include vehicle emissions,

industrial activities, residential heating, and dust generated from road surfaces and tire wear. The E-75 highway, a
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major traffic artery, is not near to the sampling locations, therefore elevated concentrations of these pollutants are
assumed to be primarily attributable to urban traffic and residential heating. The AQ1 sampling location is situated
within the city of Paracin, the largest settlement along this section of the railway, which it is assumed explains the

elevated parameter values.

In Paracin, as in much of Serbia, residential heating predominantly relies on solid fuels such as firewood and coal,
which remain common energy sources.4 The combustion of these fuels is a notable contributor to nickel emissions,
as well as PM2.5 and PM10, in ambient air. This widespread reliance on solid fuels for heating is one of key factors

in the elevated nickel concentrations observed in the area.

Additionally, the wear and tear of metal components, such as vehicle parts, can release nickel-containing particles

into the atmosphere, further contributing to particulate pollution.

Some air pollution may also originate from industrial facilities within the study corridor. However, with only five small
industrial facilities located within a 500-meter radius of the project site, their contribution to overall air pollution is

expected to be minimal.

The project area encompasses a total of 159.45 km? of agricultural land. Consequently, activities such as ploughing,

harvesting, and tilling may contribute to increased levels of particulate matter in the air.

The Air Quality Index (AQI) is a standard metric used to communicate daily air quality conditions. It reflects how clean
or polluted the air is and highlights the potential health risks associated with primary air pollutants. An AQI value of
100 typically aligns with air quality standards established to safeguard public health (Figure 2-3). Values below 100
are generally regarded as acceptable. Table 2-8 presents the classification of daily samples analyzed based on the

air quality index (https://wadqi.info). The analysis indicates that the air quality at location AQ1 (Paracin) is classified

as "moderate," while all other locations are categorized as "good."

Table 2-8. AQI classification of the analysed air samples

AQl 67 42 46 46

4 https://keepwarmeurope.eu/countries-in-focus/serbia/english/
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Figure 2-3. AQI classification

Figure 2-4. Survey photos for air quality measurements
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3. ASSESSMENT OF POTENTIAL IMPACTS

A deterioration in air quality can significantly impact sensitive receptors, including humans, plants, and animals, by
causing a range of health and environmental impacts. For humans, poor air quality may lead to respiratory and
cardiovascular problems, while plants and animals may suffer from stress or damage. During construction, key air
quality concerns include increased levels of fine particulate matter or dust (PMio and PMzs), which can harm
respiratory health, reduce visibility, and damage vegetation by coating leaves and inhibiting photosynthesis. Elevated
concentrations of nitrogen dioxide (NOz) can exacerbate respiratory issues in humans and animals and impair plant
nutrient absorption, while hazardous pollutants like benzene and benzo(a)pyrene pose carcinogenic risks to humans

and animals and can contaminate soil and water, indirectly affecting ecosystems.

During the operational phase, the transition from road-based transport to electrified rail for both passengers and
freight might lead to a reduction in the number of vehicles on local roads, potentially decreasing vehicle emissions.
This, in turn, could lower the concentrations of pollutants such as PMio, NO2, benzene, and benzo(a)pyrene along

local road networks within the Aol, which would have a positive impact on air quality.
Assumptions and Limitations

The precise locations of certain project elements, such as laydown areas, construction camps, access roads, and
spoil disposal sites, have not yet been determined. As a result, this assessment focuses solely on evaluating impacts

related to the established Project footprint.
3.1.Impact Assessment Methodology

The standard methodology for assessing the impacts of the construction phase of the Project on air quality is outlined

in Chapter 5 of this ESIA. Any deviations from this methodology are outlined in the following Sections of this Chapter.
3.1.1.Magnitude

In order to determine the magnitude of an impact, the methodology adopted for the assessment of air quality impacts
specifically includes a qualitative evaluation of changes in levels of the pollutants NO2, Os, PM1o, and PM2.5, compared

to baseline levels, as shown in Table 3-1. This methodology is applied to both, human and ecological receptors.
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Table 3-1. Determination of magnitude of impact grades for air quality

Magnitude (e;(pecfced change from N023 PM103 (OF] : (o;’:\'l/l:;al) Grade
aseline) pg/m pg/m pg/m ug/m’
(r:;?i’g';"lve) 0-25 (%) 0-50 0-25 0-60 0-15 0
Low 25-50 (% 50-100 25-50 60-120 15-30 1
Medium 50-75 (%) 100-200 50-90 120-180 30-55 2
High 75-100 (%) 200-400 | 90-180 180-240 55-110 3
Very high >400 >180 >240 >110 4

3.1.2.Sensitivity
Human receptors

For the purposes of this Air Quality assessment, the definition of sensitivity for human receptors is outlined in Table
3-2 below.

Table 3-2. Determination of sensitivity of human receptors of air quality

Structures or locations not frequently occupied by people, such as storage facilities

Low or auxiliary buildings

Workplaces or commercial buildings where individuals are typically present for up
to eight hours per day
Residential dwellings, hospitals, schools, and other locations where individuals
High spend more than eight hours per day, highlighting the importance of safeguarding 3
human health in these environments.

Moderate

Locations critical for vulnerable people, such as neonatal units, intensive care units,
Very high or long-term care facilities where individuals are extremely susceptible to air 4
quality impacts and/or mitigation options are limited.

The analysis of human receptors involved a spatial query applied to a database of buildings sourced from
OpenStreetMap, combined with a 500-meter buffer zone on each side of the railway alignment (Table 3-3). The
locations of the sensitive receptors are shown in Figures Figure 8-1 to Figure 8-29 below. Whilst moderate and high

sensitivity receptors are present within the Aol, there are no very high-sensitivity receptors.

See Section 4 for more details on the locations of sensitive human receptors.
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Table 3-3. High and medium sensitivity human receptors within a radius of 500m from the railway (i.e the

Aol)
Residential Dwellings Paracin, Sikirica, Drenovac, Ci¢evac, Vitkovac, High 24298
Schools Donji Ljubes, Srezovac, Gornji Ljube%, Korman, High 22
Hospitals Trnjane, Donji Adrovci, Préilovica, Zitkovac, High 4
Moravac, Nozrina, Tesica, Grejac, Veliki Drenovac,
Workplaces Mezgraja, Vrtiste , and Trupale Moderate 119

Ecological receptors

The third section of the railway route between Belgrade and Ni$ runs through the Dobri¢-NiSava Important Bird Area
(IBA) and Proposed Special Protection Area (pSPA), which is internationally important for bird conservation (located
from km 220+315 to the end of the Project). This assessment is focused on the defined Aol (Figure 3-1), which
incorporates habitat for two bird species, the Grey Partridge (Perdix perdix) and Black-headed Bunting (Emberiza
melanocephala), both of which are categorized as species of Least concern (LC) according to the IUCN Red List and
therefore recognized as Moderate sensitivity ecological receptors (Table 3-3). The potential impacts of dust on plants

as ecological receptors, are presented in Chapter 14 of this ESIA Report (Biodiversity).

For the purposes of this Air Quality assessment, the definition of sensitivity for ecological receptors is outlined in
Table 3-4 below.

Table 3-4. Determination of sensitivity of ecological receptors of air quality impacts

Widespread, resilient and invasive aquatic species or areas that are less

Low . . . A
vulnerable to disturbance, requiring minimal mitigation efforts.

Species that are not threatened (least concern) but might be sensitive to changes
in habitat or human activity and aquatic habitats of moderate ecological value
that are relatively common or adaptable but still require effective management

to avoid adverse effects

Moderate

Regional conservation areas, areas with local protection status or significant
biodiversity. Species at risk of becoming endangered in the near future due to
population decline or habitat loss (vulnerable) or those dependent on critical

habitats, such as migratory species or those in sensitive breeding areas.

Species facing an extremely high (critically endangered) and high risk of
Very high extinction (endangered) in the wild and protected aquatic areas, where any 4
disturbance could cause significant or irreversible ecological damage.

High

Uerp P F Page 22 of 83

PROJECT PREPARATION FACILITY Ul. Resavska 31, 11000 Belgrade, Serbia | Tel: +381 11 32 34 730 | www.ppf.rs




Republic of Serbia This project is funded by i 1 Ey
Ministry of European the European Linion
Integration

EU PPF - PROJECT PREPARATION FACILITY

@ Bridge
@ Tunnel

. —— Proposed railway
route |

e Chainage
= 500 m buffer |

1{ — Highway |
; ‘ ~—— River !
(/[ psea

j 2

2014255 \ Ale y
- - 4

N2054058 o
2055000
4 —~ ; B

50 km

Figure 3-1. Dobri¢-NiSava pSPA
3.2.Construction Phase Impacts

Railway construction projects can have negative impacts air quality, particularly during the construction phase, as a
result of emissions from construction vehicles, machinery and equipment; the generation of dust; and the disturbance

of contaminated land.

The potentially significant impacts on air quality during the construction phase are:

= anincrease in dust levels (PM1o and PMa:s)
= anincrease in gaseous pollutants (NO)

= anincrease in Benzene and benzo(a)pyrene pollutants
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3.2.1.Increase in dust levels

The main sources of dust emissions during construction could include:
= Demolition Activities: Tearing down existing structures along the railway alignment will generate substantial volumes
of particulate matter, contributing to atmospheric dust levels.

=  Earthworks and Excavations: Processes like digging, grading, and earth moving can generate dust, especially under
dry and windy conditions.

= Material Handling and Storage: Dust is generated during the loading, unloading, and transfer of construction
materials to construction sites within the Aol such as soil, sand, and aggregates.

= Unpaved Roads and Construction Sites: Vehicle movements (especially heavy goods vehicles and trucks) on unpaved
surfaces can generate significant volumes of dust, especially under dry and windy conditions.

= Construction Equipment Operation: The operation of on-site machinery and equipment, particularly if it not well-
maintained, can generate dust emissions.

=  Transportation of Materials: Heavy-duty vehicles transporting construction materials (e.g. aggregates and concrete)
generate dust along transportation routes.

=  Stockpiles of Materials: The storage of topsoil and sub-soil and aggregates on-site can contribute to increased levels
of dust, especially if the stockpiles are uncovered or unstable.

= Concrete Batching Plants: Dust is released during the mixing and handling of concrete at batching plants.

=  Crushing and Screening Activities: Crushing and screening materials for construction can result in localized dust
emissions.

Magnitude

According to the professional judgment of the assessors and based on studies by Azarmi et al., 2016 and Wang et
al, 2018, it is predicted that concentrations of air pollutants (including PM1o and PM2s) may be more than double as
a result of construction activities compared to baseline measurements, i.e. will increase more than 100%. As such,
construction phase impacts on dust levels are expected to be of very high magnitude (with a grade of 4). Additionally,
12 bridge construction sites are located within Section 3, where the old bridges will be demolished and subsequently
rebuilt, and there are also going to be 2 new viaduct construction sites, which are expected to amplify the impact and

intensify localized air quality concerns.

Spatial Extent and Duration (Spatiotemporal impact)

The approach that will be taken to the construction of the Project is unknown at the time of the assessment; however,
it is expected that works on the railway tracks will be undertaken progressively along the railway line over time, rather
than along the entire Project alignment at the same time. It is anticipated that activities such as replacing

substructures and superstructures will proceed more rapidly compared to tasks like reconstructing bridges,
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underpasses, and station buildings. Consequently, the impact duration of these activities on identified receptors is
expected to be shorter than on those located in areas where levelling or station construction activities are being
undertaken. Overall, the impacts are assumed to be very localized and are expected to be temporary (only during

construction). As such, all construction phase air quality impacts are predicted to have a spatiotemporal grade of 2.
Sensitivity

In the project Aol, three types of human receptors based on sensitivity can be identified: high-sensitivity receptors
(3), locations where individuals spend more than eight hours per day, such as residential dwellings, hospitals,
schools; moderate-sensitivity receptors (2), locations where individuals are typically present for up to eight hours per
day, such as workplaces or commercial buildings, and low-sensitivity receptors (1), locations not frequently occupied
by people, such as storage facilities or auxiliary buildings. Considering the ecological receptors, based on sensitivity
only moderate-sensitivity receptors (2) are identified at protected IBA-area (Dobri¢-NiSava) which is internationally

important for bird conservation.

‘Sensitivity’ as explained above is the same for each impact and is applied to all other construction and operations

phase impacts below. Impact Assessments have been conducted separately for each category of sensitive receptor.
Likelihood

It is considered certain that there will be changes in air quality due to construction activities within the Aol (Abbasi et

al., 2013). As such, construction phase impacts on dust levels are predicted to have a likelihood grade of 4.
Assessment of the significance of the impact of increased dust on Human Receptors

The assessment of negative impacts on human receptors due to predicted changes in dust levels during the
construction phase of the Project has been conducted separately for all high, moderate, and low sensitivity receptors

within the Project Aol.

The assessment of the significance of the impacts of an increase in dust levels on human receptors during the

construction phase of the Project is summarised in Table 3-5 below.

Table 3-5. Assessment of the Significance an increase in dust levels on Human Receptors During the

Construction Phase

High itivi D issi . . High itivity h joration i
igh sensitivity ust emissions ma.Iy The impact is very igh sensitivity human A c!eterlo.ratlon in M (@) + ST )
receptors as double at construction ) receptors are present near air quality as a
. P . . . localized and ) +S(33) + L)
identified in Table sites, with bridge temporary (onl some sections of the result of - 13 (High)
3-2 and Figures demolitions significantly porary y railway, mostly schools construction - 9
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Figure 3-1 to Figure
8-29.

amplifying impacts and
intensifying localized air
quality concerns (4).

during
construction) (2)

and residential dwellings

©)

activities is
considered to be
certain (4)

Moderate sensitivity
receptors as
identified in Table
3-2 and Figures
Figure 3-1 to Figure
8-29.

Dust emissions may
double at construction
sites, with bridge
demolitions significantly
amplifying impacts and
intensifying localized air
quality concerns (4).

The impact is very
localized and
temporary (only
during
construction) (2)

Moderately sensitive
human receptors
(workplaces) are present
near some sections of the
railway (2)

A deterioration in
air quality as a
result of
construction
activities is
considered to be
certain (4)

M (@) + ST (2)
+5(2) + L(4)
= 12 (High)

Low sensitivity
receptors

Dust emissions may
double at construction
sites, with bridge
demolitions significantly
amplifying impacts and
intensifying localized air
quality concerns (4).

The impact is very
localized and
temporary (only
during
construction) (2)

Low sensitivity human
receptors (i.e structures or
locations not frequently
occupied by people) are
only sporadically present
within the Aol (1)

A deterioration in
air quality as a
result of
construction
activities is
considered to be
certain (4)

M @) + ST (2)
+5(1) + L(4)
= 11 (High)

Assessment of the significance of the impact of increased dust on Ecological Receptors

The assessment of negative impacts on ecological receptors due to predicted changes in dust levels during the

construction phase of the Project has been conducted for one protected area, where receptors are recognized as

having Moderate sensitivity. Dust can be harmful to birds, affecting their health, feeding patterns, and behaviour.

The assessment of the significance of the impacts of an increase in dust levels on ecological receptors during the

construction phase of the Project is summarised in Table 3-6 below.

Table 3-6. Assessment of the Significance of an increase in dust levels on Ecological Receptors During the

Construction Phase

Dust emissions may double
at construction sites, with
bridge demolitions
significantly amplifying
impacts and intensifying
localized air quality
concern (4).

The impact is

very localised
and temporary

(only during
construction) (2)

Moderately sensitive ecological
receptors (Grey Partridge (Perdix
perdix) and Black-headed
Bunting (Emberiza
melanocephala)) are present
near some sections of the
railway (2)

A deterioration
in air quality as a
result of
construction
activities is
considered to be
certain (4)

M 4) + ST
@ +S@) +
L@) = 12
(High)
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3.2.2.An increase in gaseous pollutants

The primary sources of nitrogen dioxide (NO,) at construction sites include:
=  Construction Machinery and Equipment: Diesel-powered engines used in construction equipment, including
bulldozers, excavators, and cranes.

= Transportation Vehicles: Heavy-duty trucks and other vehicles involved in moving materials to and from the
construction site.

=  Generators and Other Fuel-Consuming Equipment: On-site generators and various equipment that rely on fossil fuel
combustion.

=  Plant and Equipment Operations in Construction Compounds: The operation of stationary facilities, such as asphalt
and batching plants within construction compounds, can contribute to localized emissions of NO,

Magnitude

According to the professional judgment of the assessors and based on studies Giunta. (2020) and Wang et al, 2018,
it is predicted that concentrations of NO2 may be more than double as a result of construction activities compared to
baseline measurements, i.e. will increase more than 100%. As such, construction phase impacts on NO:2

concentrations in the air are expected to be of very severe negative impact (with a grade of 4).
Spatial Extent and Duration (Spatiotemporal impact)

The approach that will be taken to the construction of the Project is unknown at the time of the assessment; however,
it is expected that works on the railway tracks will be undertaken progressively along the railway line over time, rather
than along the entire Project alignment at the same time. It is anticipated that activities such as replacing
substructures and superstructures will proceed more rapidly compared to tasks like reconstructing bridges,
underpasses, and station buildings. Consequently, the impact duration of these activities on identified receptors is
expected to be shorter than on those located in areas where levelling or station construction activities are being
undertaken. Overall, the impacts are assumed to be very localized and are expected to be temporary (only during

construction). As such, all construction phase air quality impacts are predicted to have a spatiotemporal grade of 2.
Likelihood

It is considered certain that there will be changes in air quality due to construction activities within the Aol (Abbasi et
al., 2013). As such, construction phase impacts on NO2 concentrations in the air are predicted to have a likelihood

grade of 4.
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Assessment of the significance of the impact of increased gaseous pollutants on Human Receptors

The assessment of negative impacts on human receptors due to predicted changes in NO2z concentrations in the air

during the construction phase of the Project has been conducted separately for all high, moderate, and low sensitive

receptors along Section 3.

The assessment of the significance of the impacts of an increase in NO2 concentrations in the air on human receptors

during the construction phase of the Project is summarised in Table 3-7 below.

Table 3-7. Assessment of the Significance of an increase in NO2 concentrations on Human Receptors

During the Construction Phase

High sensitivity
receptors as

NO2 emissions may
double at construction

The impact is very

High sensitivity human
receptors are present

A deterioration in air

receptors as
identified in Table
3-2 and Figures
Figure 3-1 to
Figure 8-29.

double at construction
sites, significantly

amplifying impacts and

intensifying localized air
quality concern (4).

localised and
temporary (only
during
construction) (2)

human receptors
(workplaces) are present
near some sections of
the railway (2)

identified in Table sites, significantly localised and near some sections of quality asa reSlfllt. (.)f M@ +5T @)
. . . temporary (only . construction activities +S(3) + L&)
3-2 and Figures amplifying impacts and . the railway, mostly . . .
. . o . . during . . is considered to be = 13 (High)
Figure 3-1 to intensifying localized air construction) (2) schools and residential certain (4)
Figure 8-29. quality concern (4). dwellings (3)
Moderate NO2 emissi
sensitivity emissions may The impact is very Moderately sensitive A deterioration in air

quality as a result of
construction activities
is considered to be
certain (4)

M (4) + ST (2)
+5Q2) + L@)
= 12 (High)

Low sensitivity
receptors

NO2 emissions may
double at construction
sites, significantly
amplifying impacts and
intensifying localized air
quality concern (4).

The impact is very
localised and
temporary (only
during
construction) (2)

Low sensitivity human
receptors (i.e structures
or locations not
frequently occupied by
people) are only
sporadically present
within the Aol (1)

A deterioration in air
quality as a result of
construction activities
is considered to be
certain (4)

M @) + ST (2)
+S(1) + L)
= 11 (High)

Assessment of the significance of the impact of increased gaseous pollutants on Ecological Receptors

The assessment of negative impacts on ecological receptors due to predicted changes in NO2 concentrations in the

air during the construction phase of the Project has been conducted for one protected area where receptors are

recognized as having moderate sensitivity. Increased concentrations of NO2 in the air can be harmful to birds,

affecting their health, feeding patterns, and behaviour.

The assessment of the significance of the impacts of an increase in concentrations of NO2 in the air on ecological

receptors during the construction phase of the Project is summarised in Table 3-8 below.
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Table 3-8. Assessment of the Significance of an increase in NO2 concentrations on Ecological Receptors

During the Construction Phase

NO2 emissions may
double at construction
sites, significantly
amplifying impacts and
intensifying localized air
quality concern (4).

Moderately sensitive ecological
receptors (Grey Partridge (Perdix
perdix) and Black-headed Bunting
(Emberiza melanocephala)) are
present near some sections of the
railway (2)

A deterioration in air
quality as a result of M (4) + ST (2)
construction activities | + S(2) + L(4) =
is considered to be 12 (High)
certain (4)

The impact is

very localised
and temporary

(only during
construction) (2)

3.2.3.An increase in benzene and benzo(a)pyrene pollutants

The primary sources of Benzene and benzo(a)pyrene emissions at construction sites include:

= Combustion-Related Construction Activities: Emissions generated by diesel engines and power generators.

=  Asphalt-related operations, and tar application: Heating and applying these materials can release polycyclic aromatic
hydrocarbons (PAHSs), including benzo(a)pyrene, into the air.

Magnitude

Asphalt-related operations are not expected to be too intensive during the railway construction. However, the
extensive use of diesel engines and power generators is anticipated. Based on the professional judgment of the
assessors and supported by findings from Srogi (2007), which indicate significantly higher PAH concentrations in
areas with heavy traffic compared to low-traffic areas, it is predicted that PAH concentrations in the construction area
could increase by more than 50% (but not exceed 75%). As such, construction phase impacts on polycyclic aromatic
hydrocarbons (PAHS), including benzo(a)pyrene concentrations in the air are expected to be of Medium negative

impact (with a grade of 2).
Spatial Extent and Duration (Spatiotemporal impact)

The approach that will be taken to the construction of the Project is unknown at the time of the assessment; however,
it is expected that works on the railway tracks will be undertaken progressively along the railway line over time, rather
than along the entire Project alignment at the same time. It is anticipated that activities such as replacing
substructures and superstructures will proceed more rapidly compared to tasks like reconstructing bridges,
underpasses, and station buildings. Consequently, the impact duration of these activities on identified receptors is

expected to be shorter than on those located in areas where levelling or station construction activities are being
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undertaken. Overall, the impacts are assumed to be very localized and are expected to be temporary (only during

construction). As such, all construction phase air quality impacts are predicted to have a spatiotemporal grade of 2.

Likelihood

It is considered certain that there will be changes in air quality due to construction activities within the Aol (Abbasi et

al., 2013). As such, construction phase impacts on PAHs concentrations in the air are predicted to have a likelihood

grade of 4.

Assessment of the significance of the impact of increased Benzene and benzo(a)pyrene emissions on Human Receptors

The assessment of negative impacts on human receptors due to predicted changes in PAHs concentrations in the

air during the construction phase of the Project has been conducted separately for all high, moderate, and low

sensitive receptors along the Section 3.

The assessment of the significance of the impacts of an increase in PAHs concentrations in the air on human

receptors during the construction phase of the Project is summarised in Table 3-9 below.

Table 3-9. Assessment of the Significance of Air Quality Impacts on Human Receptors During the

Construction Phase

High sensitivity
receptors as

PAHSs emissions are expected
to increase more than 50%
(but not exceed 75%) at

The impact is very

High sensitivity human
receptors are present

A deterioration in air
quality as a result of

identified in o localised and ; ; M (2) + ST (2)
construction sites, near some sections of construction
Table 3-2 and o o temporary (only . L +S@3) + L(4)
Figures Figure significantly amplifying during the railway, mostly activities is - 11 (High)
. impacts and intensifying . schools and residential considered to be
3-1 to Figure ) i ) construction) (2) . )
localized air quality concern dwellings (3) certain (4)
8-29.
(2).
Moderate PAHSs emissions are expected
sensitivity to increase more than 50% . ) Moderately sensitive A deterioration in air
The impact is very .
receptors as (but not exceed 75%) at - human receptors quality as aresultof | M (2) + ST (2)
. A . . localised and .
identified in construction sites, temporary (onl (workplaces) are construction +S(2) + L4)
Table 3-2 and significantly amplifying pduriLy y present near some activities is =10
Figures Figure impacts and intensifying constructign) o) sections of the railway considered to be (Moderate)
3-1 to Figure localized air quality concern 2) certain (4)
8-29. ().

Low sensitivity
receptors

PAHSs emissions are expected
to increase more than 50%
(but not exceed 75%) at
construction sites,
significantly amplifying
impacts and intensifying
localized air quality concern

(2).

The impact is very
localised and
temporary (only
during
construction) (2)

Low sensitivity human
receptors (i.e structures
or locations not
frequently occupied by
people) are only
sporadically present
within the Aol (1)

A deterioration in air
quality as a result of
construction
activities is
considered to be
certain (4)

M (2) + ST (2)
+S(1) + L(4)
=9
(Moderate)
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Assessment of the significance of the impact of increased Benzene and benzo(a)pyrene emissions on Ecological Receptors

The assessment of negative impacts on ecological receptors due to predicted changes in dust levels during the
construction phase of the Project has been conducted for one protected area where receptors are recognized of a

moderate sensitivity. PAHs can be harmful to birds influencing their health, feeding and behaviour.

The assessment of the significance of impacts from increased PAH concentrations in the air on ecological receptors
during the construction phase of the Project is summarised in Table 3-10 below.

Table 3-10. Assessment of the Significance of Air Quality Impacts on Ecological Receptors During the

Construction Phase

PAHs emissions are expected Moderately sensitive S
. . . . A deterioration in air
to increase more than 50% The impact is ecological receptors (Grey .
. . . . quality as aresultof | M (2) + ST (2)
(but not exceed 75%) at very localised Partridge (Perdix perdix) and .
. . L . construction + S(2) + L(4)
construction sites, significantly | and temporary Black-headed Bunting activities is - 10
amplifying impacts and (only during (Emberiza melanocephala)) .
. 2 . . . considered to be (Moderate)
intensifying localized air construction) (2) are present near some certain (4)
quality concern (2). sections of the railway (2)

3.3.Operational Phase Impacts
During the operational phase, positive impacts on air quality are expected as the Project will enable a transition from
road-based transport to electrified rail for both passengers and freight, which might reduce the number of vehicles
on local roads and associated vehicle emissions. In an ideal scenario, this shift is expected to decrease the
concentrations of pollutants including PMio, PM25s NO2, benzene, and benzo(a)pyrene along local road networks
within the Aol.

Negative impacts on air quality from increased PM1o and PMz.s emissions during Project operations, as a result of
rail and brake wear, have been scoped out of the assessment. Electrified rail systems contribute minimally to PMzo

and PM2s emissions, but it is expected that the overall impact on air quality would be negligible and not significant.

Negative impacts on air quality may arise during Project operations as a result of maintenance activities that generate
PMi1o and PMzs emissions. Such maintenance activities may include rail grinding, ballast cleaning and renewal,
tamping, sleeper replacement, rail welding and replacement, switch and crossing maintenance, signal system
upkeep, and maintenance of overhead line equipment, amongst others. While these activities will generate similar
impacts, such as dust emissions, they will be of a smaller scale compared to those occurring during the construction

phase.
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3.3.1.Improved air quality through a reduction in vehicle emissions

Magnitude

To estimate avoided emissions of air pollutants (i.e. nitrogen oxides (NOy) and fine particulate matter (PM,.;) due to
a modal shift from road to rail transport the same traffic assumptions and modal shift data as used in the Greenhouse
Gas (GHG) assessment have been used (see Annex 2 to this ESIA Report *Greenhouse Gas Assessment’, Tables
2-51t0 2-9).

The calculation is based on the number of road vehicle-kilometres avoided as a result of the projected shift from road
to rail transport by 2028. Specifically:
=  An estimated increase of 300,000 passengers using rail in 2028 compared to the “no-project” scenario (Table 2-5),
and

= Anincrease of approx. 815,000 tonnes of freight transported by rail in the same period (Table 2-6).

These data were used to estimate the reduction in road traffic volumes, assuming an average trip length of 65 km
(Paracin—Trupale), 3 persons per car, and 10 tonnes per freight truck. Standard emission factors were applied to
calculate the avoided emissions:

= Passenger vehicles (diesel): 0.3 g/km NO, and 0.02 g/km PM.5
= Heavy-duty trucks (diesel): 6.5 g/km NO, and 0.2 g/km PM,.5

The results, shown in Table 3-11 below, indicate a reduction of approximately 36.4 tonnes of NOx and 1.2 tonnes of

PM,.s, annually due to the predicted modal shift by 2028.

Table 3-11. Estimated annual avoided emissions of key air pollutants (NOx and PM,.5) for the year 2028,
resulting from the predicted modal shift from road to rail transport. These calculations are based on
vehicle-kilometres avoided, as derived from the projected increase in rail passenger and freight transport,

and standard emission factors.

NO; 1.950 34433 36.383

PM..5 0.130 1.059 1.189

These estimations are not intended to represent specific changes in local air quality concentrations, as dispersion
modelling was not undertaken. However, they serve to illustrate the project’'s broader benefits in reducing emissions

of key air pollutants at the regional level.
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According to the estimated annual avoided emissions of key air pollutant and the professional judgment of the
assessors and studies from similar projects, it is anticipated that the predicted transition from road to rail transport
will result in a decrease in concentrations of air pollutants, including PM1o, PM25s, NO2, benzene, and benzo(a)pyrene
of 50%-75%, compared to baseline conditions (Buonaurio et al., 2022, Schiavo et al., 2022, Valerio et al., 2009); with
a Magnitude grade of 2, particularly along local road networks previously impacted by high levels of vehicular traffic.
These improvements are expected to enhance local air quality and contribute to broader environmental benefits.

Spatial Extent and Duration (Spatiotemporal impact)

During the operational phase, the transition enabled by the Project from road-based transport to electrified rail is
anticipated to bring substantial, long-term improvements to air quality. On a temporal scale, these benefits are
categorized as long-term, with a projected duration of more than 20 years. This sustained improvement arises from
the permanent reduction in vehicle emissions, resulting in decreased concentrations of pollutants such as PMuo, NOz,
benzene, and benzo(a)pyrene. On a spatial scale, the positive impacts are expected affect the Wider Project Area
(defined as up to 2 km for this assessment). This broader influence is due to the widespread reduction in road traffic
emissions along local and regional road networks, resulting in air quality improvements that benefit both urban and
rural settings across the area. This comprehensive impact underscores the significance of the Project in promoting
environmental and public health over an extensive geographic and temporal range (with a spatiotemporal grade of
4).

Likelihood

The anticipated improvement in air quality during the operational phase is considered to have a high likelihood of
occurring. This assessment is supported by evidence from similar projects, as detailed by da Fonseca-Soares et al.
(2024), where a transition to electrified rail consistently resulted in significant reductions in vehicle emissions and
corresponding improvements in air quality. This high level of certainty (with a grade of 3) is attributed to the direct
and well-documented relationship between reduced road traffic and decreased concentrations of pollutants such as

PMio, NO2, benzene, and benzo(a)pyrene.
Assessment of the significance of the impact of improved air quality on Human Receptors

The assessment of the significance of improved air quality through a reduction in vehicle emissions on human

receptors during the operational phase of the Project is summarised in Table 3-12 below.
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Table 3-12. Assessment of the Significance of improved air quality through a reduction in vehicle

emissions on Human Receptors During the Operational Phase

High sensitivit i i
d y ng.h as concentrations of The impact is High sensitivity human | The positive change in

receptors as air pollutants could be . oo

. P . long-term (more receptors are present air quality is M (2) + ST (4)

identified in substantially reduced at : .

.. . than 20 years) and near some sections of considered to happen +S@3)+ L3

Table 3-2 and certain sites during the . . e .

: . . . expected to affect the railway, mostly with a high likelihood = 12 (High -
Figures Figure operational phase given . . . . ) . -

. . . . the wider project schools and residential during operational beneficial)

3-1 to Figure experience in other projects .

area (2 km) (4) dwellings (3) phase (3)
8-29. (2)
Moderate High trati ¢
sensitivity 'gh as concentrations o The impact is Moderately sensitive The positive change in
air pollutants could be . o

receptors as . long-term (more human receptors air quality is M (2) + ST (4)

- A substantially reduced at .

identified in certain sites during the than 20 years) and (workplaces) are considered to happen | +S(2) + L (3)
Table 3-2 and ) 9 expected to affect present near some with a high likelihood = 11 (High-

. ) operational phase given . . . . . . -
Figures Figure experience in other proiects the wider project sections of the railway during operational beneficial)
3-1 to Figure P 2 proJ area (2 km) (4) ) phase (3)

8-29.
. . . . Low sensitivity human . .
High as air pollutants could The impact is receptors (Le structures The p95|t|ve .cha.nge in M (@) + ST @)
be substantially reduced at long-term (more A air quality is
. L ) or locations not . +S(M+LQA)
Low sensitivity certain sites during the than 20 years) and . considered to happen
. . frequently occupied by . S =10
receptors operational phase given expected to affect with a high likelihood
. . . . ) people) are only . . (Moderate-
experience in other projects | the wider project . during operational .
2 area (2 km) (4) sporadically present hase (3) beneficial)
within the Aol (1) P

Assessment of the significance of the impact of improved air quality on Ecological Receptors

The assessment of the significance of improved air quality through a reduction in vehicle emissions on ecological
receptors during the operational phase of the Project is summarised in Table 3-13 below.

Table 3-13. Assessment of the Significance of improved air quality through a reduction in vehicle

emissions on Ecological Receptors During the Operational Phase

certain sites during the
operational phase given
experience in other projects

@)

expected to
affect a wider
project area (2
km) (4)

headed Bunting (Emberiza
melanocephala)) are present
near some sections of the
railway (2)

High as concentrations of The impact is Moderately sensitive ecological
. long-term . . .
air pollutants could be receptors (Grey Partridge The positive change in
. (more than 20 . . . o . M (2) + ST (4)
substantially reduced at years) and (Perdix perdix) and Black- air quality is considered

to happen with a high
likelihood during
operational phase (3)

+S@2)+LEB)
= 11 (High-
beneficial)
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3.3.2.Deterioration in air quality as a result of maintenance activities

Magnitude

The magnitude of air quality impacts during the operational phase range from very low (0) to low (1), depending on
the type and frequency of maintenance activities. Very low impacts that result in a 0-25% change in baseline air
quality levels are associated with routine inspections or minor adjustments, such as signal system upkeep or
overhead line maintenance, which generate negligible emissions or dust. Low impacts that result in a 25-50% change
in baseline air quality levels occur during more intensive activities, such as rail grinding, ballast cleaning and renewal,
tamping, sleeper replacement, rail welding, and switch maintenance, which can result in temporary and localized

increases in PM1o emissions only.
Spatial Extent and Duration (Spatiotemporal impact)

The spatiotemporal impact of maintenance activities is minimal due to their small scale, short duration, and spatial
confinement. These activities are localized to specific sections of the railway, typically addressing targeted areas
such as rail segments, ballast, or switches. The lack of prolonged presence of construction machinery on-site further
limits the extent and duration of emissions or disturbances. Consequently, the impacts are temporary and
geographically restricted (with a grade of 2), ensuring minimal disruption to surrounding areas and sensitive

receptors.
Likelihood

It is certain that maintenance activities, involving machinery operations to repair and service the railway, will result in
changes in air quality within the immediate maintenance area and the adjacent Aol (Abbasi et al., 2013). These
activities do not involve construction but are focused solely on maintaining and repairing the existing railway

infrastructure. As such, all operational phase air quality impacts are predicted to have a likelihood grade of 3.

Assessment of the significance of the impact of a deterioration in air quality as a result of maintenance activities on Human
Receptors

The assessment of the significance of air quality impacts as a result of maintenance activities on human receptors

during the operational phase of the Project is summarised in Table 3-14 below.
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Table 3-14. Assessment of the Significance of Air Quality Impacts due to maintenance activities on Human

Receptors During the Operational Phase

High sensitivity
receptors as
identified in Table
3-2 and Figures
Figure 3-1 to Figure
8-29.

Very low-low
depending on the type
of maintenance
activities performed
(0-1)

The impact is short
term (less than 5
years) and expected to
be very localized (2)

High Sensitivity human
receptors are present
near some sections of
the railway, mostly
schools and residential
dwellings (3)

Moderate sensitivity
receptors as
identified in Table
3-2 and Figures
Figure 3-1 to Figure
8-29.

Very low-low
depending on the type
of maintenance
activities performed
(0-1)

The impact is short
term (less than 5
years) and expected to
be very localized (2)

Moderately sensitive
human receptors
(workplaces) are present
near some sections of
the railway (2)

Low sensitivity
receptors

Very low-low
depending on the type
of maintenance
activities performed
(0-1)

The impact is short
term (less than 5
years) and expected to
be very localized (2)

Low sensitivity human
receptors (i.e structures
or locations not
frequently occupied by
people) are only
sporadically present
within the Aol (1)

The change in air
quality is considered | M (0-1) + ST
to happen with high (2) + S3) +
likelihood during the L(3) = 8-9

operational phase. (Moderate)

@)

The change in air M (0-1) + ST
quality is considered | (2) + S(2) +
to happen with high L(3) =7-8
likelihood during the (Low -
operational phase.(3) Moderate)

The change in air
quality is considered | M (0-1) + ST
to happen with high (2) + S(1) +
likelihood during the L(3) = 6-7

operational phase (Low)
(3).

Assessment of the significance of the impact of a deterioration in air quality as a result of maintenance on Ecological Receptors

The assessment of the significance of air quality impacts as a result of maintenance activities on ecological receptors

during the operational phase of the Project is summarised in Table 3-15 below. Dust or emissions of pollutants can
be harmful to birds, affecting their health, feeding patterns, and behaviour.

Table 3-15. Assessment of the Significance of Air Quality Impacts due to maintenance activities on

Ecological Receptors During the Operational Phase

. The change in
. . Moderately sensitive . S
Very low-low The impact is ecological receptors (Gre air quality is
depending on short term (less . 9 .p . y considered to M (0-1) + ST
Partridge (Perdix perdix) and .
the type of than 5 years) . happen with (2) + S(2) + L(3)
. Black-headed Bunting S
maintenance and expected to . high likelihood = 7-8 (Low -
. . (Emberiza melanocephala)) are .
activities be very localized . during the Moderate)
present near some sections of .
performed (0-1) (2) the railway (2) operational
y phase. (3)
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3.4.Summary of impacts

Table 3-16. Summary of Impact assessment of Air Quality

An increase in dust levels

(PM1o and PMz.5) High

High sensitivity receptors An increase in gaseous

pollutants (NO2) High

An increase in benzene and

benzo(a)pyrene pollutants High

An increase in dust levels

(PM1o and PMas) High

Moderate sensitivity An increase in gaseous Negative

Constructi
onstruction receptors pollutants (NO2)

High

An increase in benzene and

M
benzo(a)pyrene pollutants oderate

An increase in dust levels

(PM1o and PM:5s) High

An increase in gaseous

Low sensitivity receptors
y P pollutants (NO>)

High

An increase in benzene and
benzo(a)pyrene pollutants
Improved air quality through

a reduction in vehicle Positive High
emissions
Deterioration in air quality
as a result of maintenance Negative Moderate
activities
Improved air quality through
a reduction in vehicle Positive High
Moderate sensitivity emissions
receptors Deterioration in air quality
as a result of maintenance Negative Moderate/Low
activities
Improved air quality through
a reduction in vehicle Positive Moderate
emissions

Moderate

High sensitivity receptors

Operation

Low sensitivity receptors - -
Deterioration in air quality

as a result of maintenance Negative Low
activities
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4. MITIGATION MEASURES

The mitigation strategies were conducted by dividing the railway corridor into three different ‘Sensitivity Zones’, based

on the density of receptors of different sensitivities within the following 16 settlements located adjacent to the Project

alignment.
=  Paradin
= Sikirica

=  Drenovac

= C(i¢evac

= Vitkovac

= Donji Ljubes

= Srezovac and Gornji Ljubes
=  Korman

= Trnjane

= Donji Adrovci-Pr¢ilovica-Zitkovac-Moravac
= Nozrina

= TeSica

= Grejac-Veliki Drenovac

= Mezgraja

= VrtiSte

= Trupale

The sensitivity zones, containing high- and medium-sensitivity receptors (very high-sensitivity receptors are not
present in the study) that could be impacted during the construction and operational phases of the railway project

were determined according to their location:

= Highly sensitive zones are areas with a high density of residential dwellings (i.e. more than 50 dwellings per hectare)
of sensitive receptors within the abovementioned 16 settlements. These are identified as being from: km 154.500 to
km 155.700 and from km 156.000 to km156.500, from km 165.00 to km 165.500, from km 166.500 to km 168.000,
from km 171.500 to km 173.000, from km 193.800 to km 194.300, from km 195.000 to km 196.500, from km 197.000
to km 198.700, from km 200.00 to km 201.000, from km 202.000 to km 204.000, from km 206.000 to km 211.000,
from km 212.000 to km 2014.000, from km 216.700 to km 217.500, from km 219.000 to km 222.000, from km 224.000
to km 224.200, from km 227.000 to km 228.000, and from km229.000 to km 229.600.
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Moderately sensitive zones are areas that only contain sites representing workplaces or commercial buildings
(moderately sensitive receptors), usually located in the industrial parts of the abovementioned settlements and
protected areas. In this study we recognized these zones within the following sections of the Project alignment: from
km 153.400 to km 154.500, from km 155.700 to km 156.000, from km 156.500 to km 159.300, from km 161.700 to
km 162.000, from km 163.700 to km 164.000, from km 170.000 to km 171.500, from km 173.000 to km 174.500, from
km 222.000 to km 224.000, from km 224.200 to km 227.000, from km 227.200 to km 229.000. Moderately sensitive
zones having a high density of moderately sensitive ecological receptors are located from km 222.000 to km 224.000,
from km 224.200 to km 227.000, from km 227.200 to km 229.000.

The non-sensitive zones are areas with a low density of residential dwellings (i.e. fewer than 10 dwellings per hectare)
of receptors, located outside the above mentioned settlements (from km 159.300 to at km 161.700, from km 162.000
to at km 163.700, from km 164.000 to at km 165.000, from km 165.500 to at km 166.500, from km 168.000 to at km
170.500, from km 191.950 to at km 193.800, from km 194.300 to at km 195.000, from km 196.500 to at km 197.000,
from km 198.700 to at km 200.000, from km 201.000 to at km 202.000, from km 204.000 to at km 206.000, from km
210.000 to at km 212.000, from km 214.000 to at km 216.700, from km 217.500 to at km 219.000).

The distribution of sensitivity zones along the Project route is illustrated in Figure 4-1.

I Highly Sensitive Moderately Sensitive Il Non Sensitive

Il 1

— Sensitivity Zones

50

160 170 180 190 200 210 220 230
Distance (km)

Figure 4-1. Distribution of Sensitive Zones Along the Railway

4.1.Mitigation strategies during the construction phase

Mitigation strategies during the construction phase aim to safeguard sensitive receptors by implementing measures

to control emissions and limit dust dispersion, and to ensure compliance with regulatory air quality standards.

The Contractor will develop:

A Construction Air Quality Management Plan, outlining the measures that must be implemented to mitigate the
adverse impacts of railway construction on air quality, tailored to the sensitivity of the location.

A Construction Traffic Management Plan to effectively manage the transportation of goods, materials and the
workforce during construction in an environmentally sustainable way. The plan will aim to minimize traffic-related air
emissions by optimizing traffic logistics and will include the measures that must be implemented to mitigated the
adverse impacts of construction traffic on air quality. Please also see the Major Accidents and Disasters, and Social
Impact Assessment Chapters.
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Table 4-1 defines the mitigation measures proposed to mitigate the identified impacts grouped according to the

relevant Sensitivity Zone, and which should, as a minimum, be included in the Construction Air Quality and Traffic

Management Plans to be developed and implemented by the Contractor.

Table 4-1. Proposed Mitigation Measures during Construction Phase for all impacts according to sensitivity

zone

Highly sensitive zones

Construction Air Quality and Dust Management Plan:

=  Siting of construction facilities and equipment (including concrete and asphalt batching
plants, rock crushing plants, and construction camps) will be prohibited within 500 m
of any residential area or sensitive receptor (school, hospital, church, etc.) and at least
two kilometres from protected areas for biodiversity where possible.

= The siting of construction facilities and equipment must consider the prevailing wind
direction.

= Truck-washing facilities must be provided at all construction sites to prevent the track-
out of mud and dust

= A community Grievance Mechanism must be maintained to track trends in air quality
complaints and additional mitigation implemented where required. This will be
incorporated into the Stakeholder Engagement Plan for the Project;

= The application of dust suppression measures, including water spaying, will be
increased when activities with a high potential to produce dust are being carried out
and/or during prolonged dry or windy conditions;

= Sand and gravel materials need to be transported in covered trucks; vehicles
transporting materials will not be overloaded;

= Drop heights from conveyors will be minimised, loading shovels, hoppers and other
loading or handling equipment and fine water sprays will be used on such equipment
wherever appropriate;

= Vehicle speeds on construction sites and access roads will be limited to 25 km per hour;

= Machines and vehicles to be used for construction activities must have valid
use/operation permits;

= Machines and vehicles to be used in construction activities must be regularly
maintained;

= Vehicles and equipment that emit smoke will not be used for construction activities or
delivering materials to site.

= High quality fossil fuels (with a low percentage of sulphur and lead) must be used as
fuel for vehicles, machinery and equipment;
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= All vehicle operators will switch off engines when stationary — no idling vehicles.
=  Bonfires and the burning of waste is prohibited on all construction sites;

=  Where practicable, the site will be fully enclosed with a dust screen where there is a
high potential for dust production and the site is active for an extensive period;

= Earthworks and exposed areas/soil stockpiles will be revegetated to stabilise surfaces
as soon as practicable;

= Mixing of large quantities of concrete and bentonite will be undertaken in enclosed or
shielded areas;

=  Earth stockpile surface areas will be minimised to reduce area of surfaces exposed to
wind pick-up;

= Where practicable, stockpiles of soils and materials will be located as far as possible
from sensitive properties, taking account of the prevailing wind direction;

=  During dry or windy weather, material stockpiles and exposed surfaces will be
dampened down using a water spray to minimise the potential for wind pick-up.

= Scabbling (roughening of concrete surfaces) will be avoided if possible;

=  Bulk cement and other fine powder materials will be delivered in enclosed tankers and
stored in silos with suitable emission control systems to prevent escape of material and
overfilling during delivery;

=  For smaller supplies of fine powder materials bags will be sealed after use and stored
appropriately to prevent dust;

= In case of demolition operations, effective dust suppression measures will be used to
limit dust generation.

= Water-assisted dust sweeper(s) will be used regularly on access roads and local roads,
to remove, as necessary, any material tracked out of the site.

= Dry sweeping of large areas will be avoided;

=  On-site haul routes will be regularly inspected for integrity and necessary repairs made
to the surface as soon as reasonably practicable;

= The use of diesel- or petrol-powered generators should be minimised whenever
feasible, and cleaner alternatives such as mains electricity or battery-powered
equipment should be used;

=  Any stationary emission sources (e.g., portable diesel generators, compressors, etc.)
will be positioned as far as is practical from sensitive receptors

= Compaction of unpaved road surfaces should be undertaken where possible.
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Construction Traffic Management Plan:
= Ensure that the timing of large-scale vehicle movements and the scheduling of
deliveries avoids peak traffic times and congested periods on the local road network;

= Disclose the timetable for the movement of any large construction vehicles, particularly
any wide or long loads that may require additional road space to help avoid local
congestion;

= Ensure that all public roads used for the Project are regularly cleaned, removing any
debris caused by the movement of vehicles and materials for the Project;

=  Promote shared transportation for the workforce.

Construction Air Quality and Dust Management Plan:

= The application of dust suppression measures, including water spaying, will be
increased when activities with a high potential to produce dust are being carried out
and/or during prolonged dry or windy conditions;

= Sand and gravel materials need to be transported in covered trucks; vehicles
transporting materials will not be overloaded;

= Vehicle speeds on construction sites and access roads will be limited to 25 km per hour;

= Machines and vehicles to be used for construction activities must have valid
use/operation permits;

= Machines and vehicles to be used in construction activities must be regularly
Moderately sensitive maintained;

zones = High quality fossil fuels (with a low percentage of sulphur and lead) must be used as
fuel for vehicles, machinery and equipment;

= Equipment will be maintained to be readily available on site to clean any dry spillages
and clean up spillages as soon as reasonably practicable after the event using wet
cleaning methods;

= All vehicle operators will switch off engines when stationary — no idling vehicles.
=  Bonfires and the burning of waste is prohibited on all construction sites;

= Earthworks and exposed areas/soil stockpiles will be revegetated to stabilise surfaces
as soon as practicable;

= Mixing of large quantities of concrete and bentonite will be undertaken in enclosed or
shielded areas;

= Earth stockpile surface areas will be minimised to reduce area of surfaces exposed to
wind pick-up;
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Where practicable, stockpiles of soils and materials will be located as far as possible
from sensitive properties, taking account of the prevailing wind direction;

Bulk cement and other fine powder materials will be delivered in enclosed tankers and
stored in silos with suitable emission control systems to prevent escape of material and
overfilling during delivery;

For smaller supplies of fine powder materials bags will be sealed after use and stored
appropriately to prevent dust;

Water-assisted dust sweeper(s) will be used regularly on access roads and local roads,
to remove, as necessary, any material tracked out of the site.;

The use of diesel- or petrol-powered generators should be minimised whenever
feasible, and cleaner alternatives such as mains electricity or battery-powered
equipment should be used;

Construction Traffic Management Plan:

Reducing idle time and minimizing stop-and-go traffic patterns

Ensure that all public roads used for the Project are regularly cleaned, removing any
debris caused by the movement of vehicles and materials for the Project;

Use of alternative transportation methods such as off-peak deliveries, route
optimization, and promoting shared transportation

Non-sensitive zones

Construction Air Quality and Dust Management Plan:

The application of dust suppression measures, including water spaying, will be
increased when activities with a high potential to produce dust are being carried out
and/or during prolonged dry or windy conditions;

Sand and gravel materials need to be transported in covered trucks; vehicles
transporting materials will not be overloaded;

Vehicle speeds on construction sites and access roads will be limited to 25 km per hour;

Machines and vehicles to be used in construction activities must have valid
use/operation permits;

Machines and vehicles to be used in construction activities must be regularly
maintained;

High quality fossil fuels (with a low percentage of sulphur and lead) must be used as
fuel for vehicles, machinery and equipment;

Equipment will be maintained to be readily available on site to clean any dry spillages
and clean up spillages as soon as reasonably practicable after the event using wet
cleaning methods;
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= All vehicle operators will switch off engines when stationary — no idling vehicles.
=  Bonfires and the burning of waste is prohibited on all construction sites;

=  Mixing of large quantities of concrete and bentonite will be undertaken in enclosed or
shielded areas;

= Earth stockpile surface areas will be minimised to reduce area of surfaces exposed to
wind pick-up;

= Implementing Alternative Power Sources. This strategy involves minimizing the use of
diesel- or petrol-powered generators whenever feasible and opting for cleaner
alternatives such as mains electricity or battery-powered equipment;

Construction Traffic Management Plan:

= Reducing idle time and minimizing stop-and-go traffic patterns

= Ensure that all public roads used for the Project are regularly cleaned, removing any
debris caused by the movement of vehicles and materials for the Project;

= Use of alternative transportation methods such as off-peak deliveries, route
optimization, and promoting shared transportation.

4.2.Mitigation strategies during the Operational phase

There may be some localized, short-term negative impacts on air quality as a result of maintenance activities. The
SRI must develop and implement an Operational Dust and Air Quality Management Plan to address potential air

quality impacts from maintenance activities that should as a minimum include those outlined in Table 4-2 below.

Table 4-2. Proposed Mitigation Measures during Operational Phase for all negative impacts according to

sensitivity zone

= Maintenance and reconstruction works should be carried out during specific
weather conditions that minimize dust dispersion, such as periods of low wind

Highly sensitive zones speed, high humidity, or after rainfall, in order to limit the spread of dust;

=  Sand and gravel materials must be transported in covered trucks;

=  Maintenance vehicles must obey all speed limits.

=  Maintenance machines and vehicles to must have valid use/operation permits;
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= Maintenance machines and vehicles must be regularly maintained;

= High quality fossil fuels (with a low percentage of sulphur and lead) must be used
as fuel for vehicles, machinery and equipment;

= All vehicle operators will switch off engines when stationary — no idling vehicles.
= Bonfires and the burning of waste will be prohibited;

= In case of demolition operations, effective water suppression measures will be
used to limit dust generation.

=  Regular maintenance and inspection of brake systems on trains should be
undertaken to ensure they are functioning efficiently

=  Planting should be maintained along railway corridors to minimise the distribution
of particulate matter from rail and train brake wear.

= Sand and gravel materials must be transported in covered trucks;

=  Maintenance vehicles must obey all speed limits.

= Maintenance machines and vehicles to must have valid use/operation permits;
= Maintenance machines and vehicles must be regularly maintained;

= High quality fossil fuels (with a low percentage of sulphur and lead) must be used

as fuel for vehicles, machinery and equipment;
Moderately sensitive zones
= All vehicle operators will switch off engines when stationary — no idling vehicles.

=  Bonfires and the burning of waste will be prohibited;

= In case of demolition operations, effective water suppression measures will be
used to limit dust generation.

= Regular maintenance and inspection of brake systems on trains should be
undertaken to ensure they are functioning efficiently.

4.3.Monitoring
Regular air quality monitoring should be conducted throughout both the construction and operational phases of the
Project to ensure compliance with the Environmental and Social Management Plans, the EIB and EBRD policies,
and the commitments outlined in the ESIA. Monitoring helps verify that mitigation measures implemented by the
construction contractor and SRI effectively prevent or minimize significant negative impacts. Additionally, it enables
early detection of deviations from baseline environmental and social conditions, allowing for adaptive management
responses. If monitoring results indicate that impacts are occurring despite compliance with management plans,

these plans should be revised accordingly to enhance effectiveness. This proactive approach ensures that potential
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risks are identified, addressed, and minimized, safeguarding both environmental and social sustainability throughout

the project lifecycle.

Along the Parac¢in—Ni$ project route, SEPA operates automatic air quality monitoring stations in Paracin and Ni§,
providing continuous pollutant concentration measurements. Additionally, the Aleksinac station monitors PMio, SOz,
and NO2, with plans to include PMzs from 2024, though not daily. Given their strategic locations, these SEPA
monitoring stations should be integrated into the project’s air quality monitoring framework to improve data reliability,
ensure compliance, and support a broader assessment of ambient air quality trends. Their inclusion will enhance
impact evaluation and mitigation planning, ensuring that air quality is effectively managed throughout construction

and operation.

The monitoring activities detailed in Table 4-3 outline the proposed air quality monitoring measures for both the

construction and operational phases of the Project.

Table 4-3. Proposed Air Quality Monitoring Activities for the Construction and Operational Phases

Construction Phase

Carbon monoxide (CO), nitrogen

dioxide (NO,), sulfur dioxide (SO5), Urban areas along the railway

Monthl d . . .
ozone (03), benzene, benzo(a)pyrene, adgir':ion)gllanas corridor. Air quality measurements
suspended particles of the PM1o needed I{] Residential and industrial zones are conducted by an
fraction, suspended particles of the within 500 m on either side of the accredited testing
. . response to . . .
PM s fraction, metals and metalloid communit railway line. laboratory authorized by
from of suspended particles of the complaintz All Project Facilities and worksites, the competent Ministry.

PM10 fraction (As, Cd, Cu, Zn, Fe, Pb,
Mn, Ni).

and Project landfill sites.

Operational Phase

Urban areas along the railway
corridor.
Residential and industrial zones

Carbon monoxide (CO), nitrogen
dioxide (NO,), sulfur dioxide (SO5),
ozone (O3), benzene, benzo(a)pyrene,

During heavy

maintenance Air quality measurements

suspended particles of the PM1o

operations, and

within 500 m on either side of the

are conducted by an

fraction, suspended particles of the additionally in railway line. accredited testing
PM, s fraction, metals and metalloid response to any Areas with potential railway laboratory authorized by
from of suspended particles of the community maintenance activities. the competent Ministry.
PMo fraction (As, Cd, Cu, Zn, Fe, Pb, complaints Major train stations and depots.

Mn, Ni).

High-traffic railway crossings.

1 PPF
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5. RESIDUAL IMPACTS ASSESSMENT

Table 5-1 presents an assessment of the significance of residual negative air quality impacts, during both the

construction and operational phases of the Project, following implementation of the mitigation measures defined in

Tables Table 4-1 and Table 4-2.

Table 5-1. Residual Impact Assessment on air during Construction and Operational Phases

Construction

Increase in
dust levels
during
construction

Increase in
gaseous
pollutant

levels during
construction

Negative

‘High'
sensitivity
receptors

High

Proximity avoidance, wind
consideration, regular
monitoring, truck washing,
grievance mechanism, water
spraying, covered transport,
height minimization, speed
limitation, permit validation,
regular maintenance, emission
control, clean fuel, idling
prohibition, fire banning, dust
screening, surface stabilization,
shielded mixing, stockpile
reduction, sensitive placement,
wind dampening, scabbling
prevention, enclosed delivery,
sealed storage, demolition
suppression, dust sweeping,
surface repair, cleaner
generators, emission distancing,
road compaction, traffic
scheduling, delivery disclosure,
debris removal, shared
transportation.

Magnitude is low as
pollutant emissions will
be substantially
decreased by mitigation
measures (1), the impact
is short term (less than 5
years) and expected to
be very localized (2);
high sensitivity receptors
are present near some
sections of the railway
(3); the change in air
quality is considered to
happen with very low
likelihood after the
mitigation measures (1)

Low

M (1) + ST (2)
+S@3)+L(1)
=7

‘Moderate'
sensitivity
receptors

High

Dust reduction, covered
transport, speed limitation,
permit validation, regular
maintenance, clean fuel, wet
cleaning, idling prohibition, fire
banning, surface stabilization,
shielded mixing, stockpile
minimization, sensitive
placement, enclosed delivery,
sealed storage, frequent
sweeping, alternative power,
traffic smoothing, debris
removal, route optimization.

Magnitude is low as
pollutant emissions will
be substantially
decreased by mitigation
measures (1), the impact
is short term (less than 5
years) and expected to
be very localized (2);
moderate sensitivity
receptors are present
near some sections of
the railway (2); the
change in air quality is
considered to happen
with very low likelihood
after the mitigation
measures (1)

Low

M (1) + ST (2)
+S@)+L(1)
=6
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Increase in
Benzene and
benzo(a)pyre
ne pollutants
levels during
construction

‘Low’
sensitivity
receptors

High

Dust reduction, covered
transport, speed limitation,
permit validation, regular
maintenance, clean fuel, wet
cleaning, idling prohibition, fire
banning, shielded mixing,
stockpile minimization,
alternative power, traffic
smoothing, debris removal,
route optimization.

Magnitude is low as
pollutant emissions will
be substantially
decreased by mitigation
measures (1), the impact
is short term (less than 5
years) and expected to
be very localized (2); low
sensitivity receptors are
present near some
sections of the railway
(1), the change in air
quality is considered to
happen with very low
likelihood after the
mitigation measures (1)

Low

M (1) + ST (2)
+S(1)+L(1)
=5

‘High'
sensitivity
receptors

High

Proximity avoidance, wind
consideration, regular
monitoring, truck washing,
grievance mechanism, water
spraying, covered transport,
height minimization, speed
limitation, permit validation,
regular maintenance, emission
control, clean fuel, idling
prohibition, fire banning, dust
screening, surface stabilization,
shielded mixing, stockpile
reduction, sensitive placement,
wind dampening, scabbling
prevention, enclosed delivery,
sealed storage, demolition
suppression, dust sweeping,
surface repair, cleaner generators,
emission distancing, road
compaction, traffic scheduling,
delivery disclosure, debris
removal, shared transportation.

Magnitude is low as
PAHSs emissions will be
substantially decreased
by mitigation measures
(1); the impact is short
term (less than 5 years)
and expected to be very

localized (2); high
sensitivity receptors are

present near some
sections of the railway

(3); the change in air
quality is considered to

happen with very low

likelihood after the
mitigation measures (1)

Low

M (1) + ST (2)
+S(3)+L(1)
=7

‘Moderate'
sensitivity
receptors

Moderate

Dust reduction, covered
transport, speed limitation,
permit validation, regular
maintenance, clean fuel, wet
cleaning, idling prohibition, fire
banning, surface stabilization,
shielded mixing, stockpile
minimization, sensitive
placement, enclosed delivery,
sealed storage, frequent
sweeping, alternative power,
traffic smoothing, debris
removal, route optimization.

Magnitude is low as
PAHs emissions will be
substantially decreased
by mitigation measures
(1); the impact is short
term (less than 5 years)
and expected to be very
localized (2); moderate
sensitivity receptors are

present near some
sections of the railway

(2); the change in air
quality is considered to

happen with very low

likelihood after the
mitigation measures (1)

Low

M (1) + ST (2)
+S () +L(1)
=6
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Operational

Deterioration
in air quality
during
maintenance
works

Negative

Magnitude is low as
PAHSs emissions will be
substantially decreased
Dust reduction, covered by mitigation measures
transport, speed limitation, (1); the impact is short
permit validation, regular term (less than 5 years) Low
o maintenance, clean fuel, wet and expected to be very
Low cleaning, idling prohibition, fire localized (2); low
sensitivity Moderate 9 g P o . ! M (1) + ST (2)
banning, shielded mixing, sensitivity receptors are
receptors . L +S(1)+L(1)
stockpile minimization, present near some Zs
alternative power, traffic sections of the railway -
smoothing, debris removal, (1), the change in air
route optimization. quality is considered to
happen with very low
likelihood after the
mitigation measures (1)
Magnitude is low as
pollutant emissions will
be substantially
decreased by mitigation
Weather consideration, covered measures (1), the impact
transport, speed limitation, is short term (less than 5 Low
‘High' permit validation, regular years) and expected to
sensitivity Moderate maertgr!ancej clean fgel, idling 'be very'lgc'altzed 2); M (1) + ST (2)
prohibition, fire banning, water high sensitivity receptors
receptors K . . +S3)+LE2)
suppression, particle reduction, are present near some Z7
brake inspection, vegetation sections of the railway -
maintenance. (3); the change in air
quality is considered to
happen with very low
likelihood after the
mitigation measures (1)
Magnitude is low as
pollutant emissions will
be substantially
decreased by mitigation
. . 1); the i
Weather consideration, covered measures (1); the impact
R is short term (less than 5
transport, speed limitation,
R years) and expected to Low
. . permit validation, regular .
Moderate maintenance, clean fuel, idlin be very localized (2);
sensitivity Moderate I ! ! 9 moderate sensitivity M (1) + ST (2)
prohibition, fire banning, water
receptors K . . receptors are present +S@2)+L(1)
suppression, particle reduction, .
: . : near some sections of =6
brake inspection, vegetation .
) the railway (3); the
maintenance. o .
change in air quality is
considered to happen
with low likelihood after
the mitigation measures
2
‘Low’ No impact is expected
e . after implementation of Not
sensitivity Low Not Applicable . e .
prescribed mitigation Applicable
receptors
measures
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6. CONCLUSION

The baseline air quality assessment highlighted existing pollution challenges along the Project corridor, with current
levels of key pollutants such as PM10, PM2.5, and benzo(a)pyrene exceeding recommended thresholds, particularly
in urban areas including Paracin and NiS. These results reflect the fact that air pollution in the region is already
affected by emissions from urban traffic, residential heating, and local industrial activities, echoing broader trends

observed in Serbia’s air quality monitoring data.

Without the implementation of appropriate and adequate mitigation measures, the construction phase of the Project
is predicted to have significant negative impacts on air quality. The primary pollutants of concern are PMaio, PM2s
(dust), nitrogen dioxide (NO2), benzene, and benzo(a)pyrene, primarily generated by construction machinery,
demolition activities, and material handling. Sensitive zones with the highest receptor densities include settlements
such as Paraéin, Sikirica, Drenovac, Ci¢evac, Vitkovac, Donji Ljube$, Srezovac, Gornji Ljube$, Korman, Trnjane,
Donji Adrovci, Préilovica, Zitkovac, Moravac, Nozrina, TeSica, Greja&, Veliki Drenovac, Mezgraja, Vrtiste, and
Trupale. However, construction phase impacts on air quality are expected to be short-term and highly localized,

except at locations of bridges/viaducts and station demolition and construction activities.

Mitigation measures will be included in the Construction Air Quality and Dust Management Plan and Construction
Traffic Management Plan to be developed and implemented by the construction contractor. These will include the
best practice measures such as the use of dust suppression techniques (e.g. water sprinkling), covering loose
materials and soil, optimizing traffic patterns, using high-quality fuels and maintaining machinery/vehicles/equipment
that must be implemented to avoid or limit negative impacts on air quality. The mitigation measures should be tailored
to the sensitivity of receptors, with Project areas located within 500 m of high sensitivity receptors subject to more

stringent mitigation measures.

During the operational phase, the project is predicted to improve air quality overall due to facilitating a modal shift
from road-based to electrified rail transport, reducing vehicle emissions of PM1o, NO2, benzene, and benzo(a)pyrene.
However, there may be short-term, localised negative impacts on air quality as a result of maintenance activities,
which should be mitigated through the development and implementation of an Operations Phase Dust and Air Quality

Management Plan.

Regular and on-demand air quality monitoring will be required throughout the construction and operations phases of
the Project to ensure that the mitigation measures being implemented by the construction contractor and SRI to
prevent or limit potentially significant negative impacts are adequate and effective. Where monitoring indicates that

negative impacts are occurring despite the requirements of Management Plans being met, additional mitigation
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measures may be required, and Management Plans revised accordingly to safeguard human and ecological health

across the Project area.

Integrating regular air quality monitoring undertaken by SEPA into the project monitoring framework will ensure
compliance with Serbian environmental policies and enhance the effectiveness of mitigation measures. The use of
SEPA monitoring stations along the Paracin—Ni$ route will strengthen data reliability, support informed decision-

making, and contribute to maintaining air quality standards throughout the project lifecycle.
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Figure 8-1. The distribution of human receptors in sensitive zone Para¢in (a)
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Figure 8-2. The distribution of human receptors in sensitive zone Paraéin (b)
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Figure 8-3. The distribution of human receptors in sensitive zone Paraéin (c)
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Figure 8-4. The distribution of human receptors in sensitive zone Paraé¢in (d)
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Figure 8-5. The distribution of human receptors in sensitive zone Ratare
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Figure 8-6. The distribution of human receptors in sensitive zone Sikirica
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Figure 8-7. The distribution of human receptors in sensitive zone Drenovac (a)
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Figure 8-8. The distribution of human receptors in sensitive zone Drenovac (b)
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Figure 8-9. The distribution of human receptors in sensitive zone Ciéevac (a)
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Figure 8-10. The distribution of human receptors in sensitive zone Ciéevac (b)
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Figure 8-11. The distribution of human receptors in sensitive zone Ciéevac (c)
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Figure 8-12. The distribution of human receptors in sensitive zone Vitkovac (a)
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Figure 8-13. The distribution of human receptors in sensitive zone Vitkovac (b)
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Figure 8-14. The distribution of human receptors in sensitive zone Vitkovac (c)
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Figure 8-15. The distribution of human receptors in sensitive zone Gornji Ljubes
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Figure 8-16. The distribution of human receptors in sensitive zone Korman
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Figure 8-17. The distribution of human receptors in sensitive zone Trnjane (a)
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Figure 8-18. The distribution of human receptors in sensitive zone Trnjane (b)

U<rP P F Page 70 of 83

PROJECT PREPARATION FACILITY Ul. Resavska 31, 11000 Belgrade, Serbia | Tel: +381 11 32 34 730 | www.ppf.rs




Republic of Serbia This project is funded by 1 1 Ey
Ministry of European the European Linion
igraion 3ATEBE

EU PPF - PROJECT PREPARATION FACILITY

WL
~w"
R
"

—— Proposed railway Dwellings Sl
route I::] indust ‘ o 50 km
) ndustry 5 IS ; S
@ ovi Sad
Shalnage Education and e )
m— 50m buﬁef Healthcare - ‘.J' ‘\‘.1_— bE—e/';grade
e 100m buffer Paraéin : % '
s 200m buffer Cicevac Ny i §
\ & ’5’0
300m buffer ) B \@\‘2_}
400m buffer 7 Aleksinac NQ%
500m buffer . P.ri§tin aD :%
s River el
Nis - i
o '

Figure 8-19. The distribution of human receptors in sensitive zone Zitkovac
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Figure 8-20. The distribution of human receptors in sensitive zone Moravac (a)
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Figure 8-21. The distribution of human receptors in sensitive zone Moravac (b)
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Figure 8-22. The distribution of human receptors in sensitive zone Pr¢ilovica
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Figure 8-23. The distribution of human receptors in sensitive zone Luzane
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Figure 8-24. The distribution of human receptors in sensitive zone TeSica
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Figure 8-25. The distribution of human receptors in sensitive zone Grejac (a)
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Figure 8-26. The distribution of human receptors in sensitive zone Grejac (b)
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Figure 8-27. The distribution of human receptors in sensitive zone Greja¢ (c)
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Figure 8-28. The distribution of human receptors in sensitive zone Vrtiste
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Figure 8-29. The distribution of human receptors in sensitive zone Trupale
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1 INTRODUCTION

This chapter presents the assessment of potentially significant impacts on soil associated with both the construction
and operational phases of the Project. It identifies the activities likely to affect the condition of soil and evaluates the
subsequent impacts on human receptors, where relevant. The analysis considers the ways in which soil may be
altered, whether through physical disturbance, contamination, or other mechanisms, and explores the broader
implications of these changes. Mitigation measures are proposed to prevent or minimize adverse effects on soil.
Additionally, the chapter outlines the methodologies employed in the assessment and details the data sources utilized
to ensure a robust and evidence-based evaluation.

1.1 Legislative and Policy Framework
1.1.1 EU Requirements

Soil protection within the European Union is guided by the EU Soil Strategy for 2030 and the proposed Soil Monitoring
and Resilience Law, which aims to establish a harmonized and legally supported framework for ensuring soil health
across EU. These initiatives focus on preventing soil degradation, promoting remediation where needed, and
maintaining the ecological, social, and economic functions of soil. Key threats addressed include erosion,
contamination, compaction, and the loss of organic matter. However, no binding EU-wide threshold values for soll

contaminants have yet been adopted.
1.1.2 EBRD Requirements

The relevant EBRD Performance Requirements (PRs) focus on preventing soil degradation, protecting human health,
conserving biodiversity, and promoting sustainable management of natural resources to ensure soil quality is
maintained throughout the project lifecycle. In particular, PR3 - Resource Efficiency and Pollution Prevention and
Control focuses on sustainable resource use and the prevention of soil contamination. It requires measures to avoid
or minimize pollutant releases, particularly from hazardous substances and materials, to prevent soil degradation.
Projects must adopt practices that ensure the responsible management of resources and control of emissions to

safeguard soil quality.
1.1.3 EIB Requirements

The relevant Environmental and Social Standards (ESSs) of the EIB emphasize the importance of preventing soil
degradation, promoting resource efficiency, conserving biodiversity, and ensuring sustainable management of
natural resources to maintain soil quality throughout the project lifecycle:

M Standard 1 — Assessment and Management of Environmental and Social Impacts and Risks: This standard emphasizes
the importance of a thorough assessment of potential environmental and social impacts associated with a project. It
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requires promoters to identify, assess, and manage risks throughout the project lifecycle, ensuring that adverse effects
are avoided, minimized, or mitigated. The standard also highlights the need for continuous monitoring and
stakeholder engagement to maintain transparency and accountability.

M Standard 3 —Resource Efficiency and Pollution Prevention: Standard 3 focuses on promoting sustainable resource use
and preventing pollution. It mandates that projects implement measures to improve resource efficiency, reduce waste
generation, and prevent the release of pollutants into the environment. This includes adopting best practices for
energy and water use, as well as managing emissions to air, water, and land; to protect environmental quality.

1.1.4 National Legislative Framework

The Law on Soil Protection ("Official Gazette of RS," No. 112/2015) serves as Serbia's primary legislative framework
for safeguarding soil. Enacted to promote the sustainable use and protection of soil resources, the law aligns with
European Union (EU) standards and practices. It incorporates key principles and requirements from EU legislations,
including the Soil Framework Directive (2006/21/EC), which aims to ensure comprehensive soil protection across the
EU. The law provides guidelines for soil management, the prevention of soil degradation, and the remediation of
contaminated areas.

Complementing this legislation, the Regulation on Limit Values of Pollutants, Harmful and Hazardous Substances in
Soil ("Official Gazette of RS," Nos. 30/2018 and 64/2019) establishes specific threshold values for pollutants, harmful
substances, and hazardous materials in soil. These limits are designed to ensure compliance with environmental
standards and to preserve soil quality effectively.
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2 BASELINE CONDITIONS

2.1 Area of Influence

The Area of Influence (Aol) for impacts on Soil resulting from Project activities during the construction and operations
phases is defined as a corridor 1000 meters wide, extending 500 meters on each side of the proposed railway route.

The locations of construction access roads, asphalt/concrete batching plants, lay down areas, accommodation
camps, spoil disposal areas and temporary waste storage areas (as applicable) are not known at the time of this
assessment and are not incorporated within the Ao. However, impacts on soil are also likely to occur in these areas
during the construction phase of the Project.

2.2 Soil Types

The Soil Map of Serbia (Figure 2-1) illustrates a diverse range of soil types and sub-classes, each defined by unique

morphological, chemical, and hydro-physical characteristics, as well as differing levels of production potential.

1. Karst (rocky soil) with spots of terra rossa,
brown soil and lithosol

2. Lithosols and eutric cambisol

3. Lithosols on acid rocks and rankers

4. Regosols, rendzinas and eutric cambisols
5. Arenosols and eutric cambisol on sand

6. Lime dolomite black soils, lithosols and
redzinas

7. Lime dolomite black soils, cambisols and
terra rossa
L 8. Rendzinas and regosols
B 9. Rankers and distric cambisols
Bl 10. Chernozem on loess
B 11. Chernozem and chernozem-semigley soil
B 12. Smonitzas
7] 13. Eutric cambisol
[ 14. District cambisols, luvisols and
16
Jiia]
8]

19

20
[l

2

0!.,“ == 1% )

calcocambisols

15. Cambisols, luvisols and calcomelanosols
16. Terra rossa (ilimerized) and cacocambisols
17. Luvisols and eutric cambisols

18. Luvisols

19. Pseudogley soils and rendzinas

20. Acric soil and cambisols on limestone
21. Fluvisols and eugleys

22. Pseudogleys

23. Pseudogleys and ilimerized pseudogley
soils

24. Chernozem-semigley soil

25. Humogleys

26. Gley and semigley soils

27. Eugleys

28. Histosols

29. Halomorphic solils

[

JENNE

Figure 2-1. The Soil Map of Serbia (SEPA, 2015)
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Throughout the region surrounding the railway corridor, the dominant soil types are fluvial and fluviogley soils,
characterized by an azonal nature, varying levels of development, and differences in fertility (as shown in Figure 2-1).
These characteristics are influenced by factors such as flooding duration, pedogenetic processes, and the
composition of deposited materials. The soils exhibit high moisture levels, sourced from atmospheric precipitation,
surface flooding, and groundwater. Seasonal groundwater fluctuations, often linked to river levels, promote soil

oxygenation, while floodwaters deposit suspended materials that enrich the soil with allochthonous content.

The Aol is predominantly composed of fluvisols, or alluvial soils, which are highly valued for agriculture in the Velika
and Juzna Morava valleys. These soils support crop growth due to their favorable morphological, physical, and
chemical properties and are classified as second-class agricultural land within the project boundaries. Additional soil
types include reforested alluvium, alluvial smonica (meadow soil), smonica in reforestation, gajnja¢a, and deluvium
in reforestation. These soils are geomorphologically homogeneous and fertile, making them highly suitable for

agriculture. Barren land is virtually absent in the region.

Valley soils (in the Velika and Juzna Morava valleys), including fluvisols and humofluvisols, show variability in their
morphological, physical, and chemical characteristics.

Loess and lake terraces below 500 meters in elevation are present in some areas, accounting for 5% of the railway
corridor's length. Their productivity varies based on humus content, soil depth, and substrate composition. Terraces
on wood and tertiary sediments are particularly fertile and ideal for fruit cultivation and viticulture, while terraces on
eruptive rocks are more suitable for forestry. Alluvial meadow soils, found in the Velika Morava Valley, range from
gravelly to fine clay particles. These soils are highly versatile, supporting both agricultural activities and natural
habitats of willow and poplar forests.

Gajnja¢a and smonica soils, common in the JuZzna Morava basin, differ in fertility. Gajnjaca, a compact clay soil, is
moderately fertile, while smonica, characterized by its black color and high humus content, is among the most fertile

soils in Serbia. Both types support various agricultural uses, with smonica being particularly valuable.

The railway corridor passes through diverse landscapes, including agricultural lowlands, hilly terrains with orchards
and vineyards, and gardens near residential areas. Woody vegetation along the railway includes fruit trees, walnuts,
and conifers, which are primarily found near train stations. Vegetation along watercourses is influenced by agricultural

activities in the surrounding area.

2.3 Land use

In addition to the railway tracks, the Railway Law (“Official Gazette of RS” Nos. 41/2018 and 62/2003) defines
additional zones where specific land use restrictions apply. These include an infrastructure zone extending 25 meters
from the outer track, in which existing structures may remain, while new construction is permitted only if included in

local urban plans and approved by the Serbian Railways Infrastructure (SRI). Fire safety zones are also established:
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an 18-meter-wide buffer on forested land where vegetation must be regularly cleared, and a 13-meter-wide buffer on
agricultural land where mature crops must be harvested in a timely manner and fire prevention measures applied.
As the railway corridor largely follows the existing route, these restrictions are already in place for most of the route.
However, in locations where the Project alignment will deviate from the existing rail corridor, these zones and their
associated restrictions will come into effect once the new railway section becomes operational. The Parac¢in—Stalaé
sub-section of the Project follows the existing railway alignment without significant deviation. However, the Punis—
Trupale sub-section includes sections where the existing curvature does not meet the requirements for a 200 km/h
design speed. In these areas, the alignment has been revised to increase curve radii and reduce turning angles. The
chainages and lengths of the affected segments are provided in Table 2-1.

Table 2-1. Alignment Deviations on the BDunis-Trupale Sub-Section

192+100.00 193+200.00 1100.00
194+150.00 195+100.00 950.00
195+700.00 196+500.00 800.00
196+700.00 197+750.00 1050.00
202+150.00 203+050.00 900.00
218+150.00 219+150.00 1000.00
220+000.00 221+300.00 1300.00
221+650.00 228+200.00 6550.00

Deviations in the railway alignment will result in a change in land use along these sections, predominantly affecting
agricultural land and some forested areas. Current land use in these areas is outlined below and land cover in the
Area of Influence (Aol|) is depicted in Figure 2-2.
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Figure 2-2. Basic land cover within the Project Aol (https://a3.geosrbija.rs)

Agricultural land dominates the Project Aol, with forested areas being the second most prevalent land type.
Approximately 99% of the agricultural land in this area is privately owned. The majority of arable land is concentrated
in the Morava River valley, which is ideal for crop and vegetable production. The gentle slopes are utilized for
viticulture, while the hilly and mountainous areas offer extensive grassy terrain, providing excellent opportunities for
improving livestock farming.

The total area designated as agricultural land in the Aol amounts to 159.45 km2. This area includes the following
zones:

B Code 211 — Non-irrigated arable land, 88.42 km?
B Code 221 —Vineyards, 0.13 km?
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B Code 222 - Fruit trees and berry plantations, 1.22 km?
B Code 242 — Complex cultivation patterns, 48.23 km?

B Code 243 — Land principally occupied by agriculture with significant areas of natural vegetation, 21.45 km?2.

Maps of existing land use within the Area of Influence are presented in Figure 2-3.
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I 121 - Industrial or commercial units
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211 - Non-irrigated arable land
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243 - Land principally occupied by
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I 511 - Water courses

Figure 2-3. Land use within the Project Aol (CORINE 2018 Land Use Map)
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2.4 Existing Soil Conditions

Soils in the Republic of Serbia face a range of significant pressures, including urban sprawl, pollution from agricultural
practices and industrial activities, uncontrolled waste disposal, and transportation, as well as land take for
development and landscape fragmentation. Additional challenges include low crop diversity, soil erosion, and the
growing impacts of extreme weather events driven by climate change. According to the Serbian Environmental
Protection Agency (SEPA), soil erosion is a significant driver of soil degradation, especially in the coastal areas of
maijor rivers, central regions of Serbia, and hilly-mountainous terrains. This issue is especially pronounced along the

Velika Morava River, where high water levels can significantly alter the riverbed's morphology.

SEPA plays a critical role in monitoring soil quality and publishes detailed reports on soil conditions, including the
levels of various contaminants. These monitoring efforts focus on assessing chemical pollution, particularly in urban
and industrial areas. Monitoring of soil contamination in urban areas is conducted by local authorities, emphasizing
the need for continued management and mitigation to preserve the region's soil resources. While these initiatives
represent important steps forward, a fully integrated nationwide soil quality monitoring program has only recently
begun to take shape. As of February 7, 2025, the National Soil Information System has become operational. This
platform enables the submission and management of soil quality data based on obligations defined in the Law on
Soil Protection (“Official Gazette of RS”, No. 112/15) and relevant by-laws, marking a significant advancement in the
institutional framework for soil protection in Serbia.

According to SEPA’s Report on the State of Soil in the Republic of Serbia for 2018 and 2019, concentrations of
copper, zinc, nickel, cobalt, cadmium, lead, and mercury in soils across the Parac¢in—Ni$ area were reported to exceed
the regulatory limit values prescribed by the Regulation on Limit Values of Pollutants, Harmful and Hazardous
Substances in Soil (“Official Gazette of RS”, Nos. 30/2018 and 64/2019). However, these concentrations remained
below intervention thresholds that would trigger mandatory remediation. Notably, in the urban area of Ni§, soil
samples from industrial zones, traffic corridors, and recreational areas exceeded threshold values for several
contaminants, including cadmium, zinc, copper, nickel, chromium, and arsenic. In a limited nhumber of samples,
arsenic levels surpassed remediation thresholds, particularly in sensitive zones such as school grounds and water

supply protection areas.

In addition to contamination levels, SEPA’s 2019 agricultural land fertility control data indicates that soils in the region

typically exhibit low organic carbon content, a factor that can influence the mobility and retention of heavy metals.

The study “Background and Threshold Values of Potentially Toxic Elements in Soil at Central Part of Republic of
Serbia” (Mrvi¢ et al., 2019) established baseline and threshold values for arsenic, chromium, copper, nickel, lead,
and zinc based on more than 5,000 topsoil samples. The study identified particularly high concentrations of nickel
and chromium in areas underlain by serpentine geology and recommended the use of differentiated background
values for soils developed on ultramafic rocks. Although such geological formations occur in parts of central and
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southern Serbia, available geological mapping indicates they do not occur within the immediate Project Aol. However,
the map provided in the referenced study shows some sampling locations with elevated nickel and chromium
concentrations are situated near the broader Project area. It is therefore plausible that localized increases in these
elements within the Aol could result from regional atmospheric deposition, surface runoff, or agricultural practices—
such as frequent tillage—that redistribute trace elements from nearby serpentine-rich zones into adjacent soils.

Additional insight is provided by the study “Factors Influencing the Distribution of Heavy Metals in the Alluvial Soils
of the Velika Morava River Valley, Serbia” (Jakovljevi¢ et al., 1997), which examined approximately 110,000 hectares
of intensively cultivated land. This research reported elevated concentrations of nickel, lead, and arsenic, particularly
in younger alluvial soils such as humofluvisols. In these soils, sedimentary deposition processes and proximity to
infrastructure appeared to influence the distribution of contaminants. The study emphasizes the combined influence
of natural geochemical enrichment and anthropogenic sources, noting that metal concentrations generally decrease

in older and more weathered soils.

Complementing these findings, the study “Heavy Metals in the Cultivated Soils of Central and Western Serbia”
(Djalovi¢ et al., 2024) analyzed surface soils from five localities, including areas of Central Serbia, for concentrations
of iron, manganese, zinc, copper, nickel, and lead. Elevated levels of zinc and copper were identified in several
locations, suggesting that naturally elevated background concentrations of certain heavy metals may occur because

of local geological conditions and historical land use.

The cited studies indicate that background concentrations of certain heavy metals may be naturally elevated in parts
of central and southern Serbia, even in areas where the geological formations typically associated with such
enrichment are not present. This may be attributed to the redistribution of naturally enriched soils from the broader
region through atmospheric deposition, surface runoff, or agricultural practices. At the same time, the occurrence of
elevated concentrations in areas adjacent to the existing railway line, along with contaminant profiles that closely
resemble those reported in international studies (VaiSkinaité & Jasitniené, 2020; Frihwirt et al., 2025), suggests

that railway operations are also a likely source of contamination within the immediate Project Aol.
2.5 Soil quality

Baseline soil quality was additionally determined through soil sampling conducted from December 1 to December 7,
2023. The sampling process and field measurements were specifically designed to ensure that the collected samples
accurately reflect the conditions in areas targeted for activities that may affect soil quality, or near worksites with
potential contamination risks. To achieve this, considerations such as land use, soil type, and potential contamination
sources were factored in to ensure thorough and reliable results.

Soil quality sampling involved the collection of composite soil samples from within and beyond the designated
protection zone of the proposed railway corridor, adhering to the sanitary protection zone guidelines. This protection
zone includes the infrastructural strip on both sides of the railway, extending 25 meters from the axis of the outermost
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track. The primary purpose of this zone is to facilitate the use, maintenance, and technological enhancement of
railway infrastructure. Soil samples were taken from a depth of 0.0 to 0.3 meters. In addition to the three sampling
points (S4, S5, and S6) within the protection zone, five samples were collected from agricultural land located on the
periphery of settlements. Together with the available data referenced in Section 2.4, this approach was felt to provide

a representative sample for assessing soil quality.

A total of eight pre-selected locations were therefore sampled, with their specific positions illustrated in Figure 2-4

and detailed in Table 2-2.
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Figure 2-4. Sampling points for soil quality measurements
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Table 2-2. List of sampling points and GPS coordinates
S1 43.865546° 21.397232° 65 m Agricultural land
Paracin
S2 43.867433° 21.395905° 55m Agricultural land
S3 43.717153° 21.437228° 15m Agricultural land
Cicevac N T
s4 43.719592° 21.437773° 10m on-agricuitural fan
within the settlement
S5 43.507910° 21.693292° 7m Non-agricultural land
. within the settlement
Aleksinac N cultural land
o o on-agricultural lan
S6 43.508874 21.692006 25 m within the settlement
S7 43.355651° 21.820444° 16m Agricultural land
Nis (Trupale)
S8 43.357034° 21.820033° 35m Agricultural land

Baseline soil quality conditions were assessed based on the following parameters: pH, moisture content, organic
matter content (determined by loss on ignition), granulometric composition, concentrations of mineral oils (C1o-Cao),
heavy metals and toxic metalloid concentrations (cadmium (Cd), chromium (Cr), copper (Cu), nickel (Ni), lead (Pb),
zinc (Zn), barium (Ba), cobalt (Co), molybdenum (Mo), antimony (Sb), mercury (Hg), and arsenic (As)),
concentrations of polychlorinated biphenyls (PCBs: PCB 28, PCB 52, PCB 101, PCB 138, PCB 153, PCB 180, and
total PCBs), aromatic hydrocarbons (BTEX: benzene, toluene, ethylbenzene, and xylene), polycyclic aromatic
hydrocarbons (PAHs: anthracene, benzo(a)anthracene, benzo(k)fluoranthene, benzo(a)pyrene, chrysene,
phenanthrene, indeno[1,2,3-cd]pyrene, fluoranthene, naphthalene, benzo[ghi]perylene, benzo(b)fluoranthene,
dibenzo(ah)anthracene, acenaphthylene, acenaphthene, fluorene, pyrene, and total PAHs), and volatile organic

compounds (VOCs).

The laboratory analyses were conducted by Anahem d.o.o. Laboratory in Belgrade, Serbia, a facility recognized for
both national and international competence. To maintain traceability and ensure rigorous documentation throughout
the testing process, a Chain of Custody Form (CCF) was utilized to track each step until the final results were

obtained.

Soil sampling adhered to the ISO 18400 standard, ensuring consistency and reliability in the process. Methods used
for laboratory testing are detailed in Table 2-3.
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Table 2-3. List of methods used for the soil analysis

pH SRPS ISO 10390
Moisture content ISO 11465
Organic matter content by loss of ignition EN TC WI:2003
Granulometric composition SRPS EN ISO 17892-4
Mineral oils C10-Cao BS ISO 16703

Metals and metalloid: cadmium (Cd), chromium (Cr), copper (Cu), nickel (Ni), lead (Pb),

zinc (Zn), arsenic (As), barium (Ba); cobalt (Co) molybdenum (Mo); antimony (Sb) EPA 30514/ EPA 6010d

Mercury (Hg) EPA 3051A/SRPS EN 1483
Polychlorinated biphenyls (PCB): PCB 28, PCB 52, PCB 101, PCB 138, PCB 153, PCB 180,

ISO 10382
PCBs (total)
Aromatic hydrocarbons (BTEX): benzene, ethylbenzene, toluene, xylene, styrene EPA 5021
Polycyclic aromatic hydrocarbons: anthracene, benzo(a)anthracene,
benzo(k)fluoranthene, benzo(a)pyrene, chrysene, phenanthrene, indeno(1,2,3-
cd]pyrene, fluoranthene, naphthalene, benzo[ghi]perylene, benzo(b)fluoranthene, EPA 3550¢/8270D
dibenzo[ah]anthracene, acenaphthylene, acenaphthene, fluorene, pyrene, PAH (total)
Volatile organic compounds ISO 22155

Table 2-4 presents the results of the soil samples taken to inform the assessment, detailing pH levels, moisture

content, organic matter content, and granulometric composition.

Table 2-4. Test results of soil samples for pH, moisture content, organic matter content, and granulometric

composition

S1 7.1 23 7.3 29.8 56.8 13.4
S2 7.2 20 6.9 20.0 61.3 18.7
S3 8.1 22 17 23.0 44.2 32.8
S4 7.9 18 12 21.0 524 26,6
S5 7.9 17 4.9 20.1 46.2 337
S6 7.7 15 3.5 18.0 424 39.6
S7 7.9 18 5.0 11.3 374 51.3
S8 7.3 14 6.2 13.0 32.8 54.2

PPF
PROJECT PREPARATION FACILITY Ul. Resavska 31, 11000 Belgrade, Serbia | Tel: +381 11 32 34 730 | www.ppf.rs




OFFICIAL USE

#EY

Republic of Serbia This project is funded by
Ministry of European the European Union
3A TEBE

EU PPF - PROJECT PREPARATION FACILITY

The soils analyzed exhibit a slightly neutral to mildly alkaline pH range (7.1 to 8.1). Moisture content varies from 14%
to 23%, with higher values suggesting better water retention, possibly due to higher clay content, while lower values
may indicate reduced water-holding capacity. Organic matter content ranges from 3.5% to 17%, with higher levels
providing greater fertility and soil structure benefits, while lower levels may indicate reduced nutrient and moisture
retention capabilities. The granulometric composition shows significant variation, with clay content ranging from
11.3% to 29.8%, silt content dominating at 32.8% to 61.3%, and sand content varying between 13.4% and 54.2%.
These variations in texture influence the soils’ drainage, water retention, and susceptibility to erosion or compaction.
This textural diversity results in soils with low to medium permeability and water retention capacity; finer-textured
soils with higher clay and silt content tend to retain more water but are more susceptible to compaction, while sandier
soils offer better drainage yet are more prone to erosion.

Table 2-5 presents the results of the metal content analysis in soil samples, while Table 2-6 outlines the associated
limit and remediation values. As specified in the Regulation on Limit Values of Pollutants, Harmful and Hazardous
Substances in Soil (“Official Gazette of RS”, Nos. 30/2018 and 64/2019), these limits, remediation thresholds, and
significant contamination levels for metals and arsenic (excluding antimony and molybdenum) are adjusted based

on the soil's clay content and organic matter percentage.

Table 2-5. Test results of the soil samples for metal content in mg/kg of soil

S1 <1.2 12 33 190 93 66 0.21 14 60 0.26 32 0.037
S2 <1.2 11 29 131 93 66 0.51 16 55 0.36 40 0.0028
S3 <1.2 7.2 26 151 83 46 0.17 12 44 0.46 22 0.034
S4 <1.2 9.5 25 144 95 53 0.23 14 39 0.55 31 0.025
S5 <1.2 7.6 25 143 78 42 0.079 13 37 0.21 23 0.025
S6 <1.2 9.3 26 121 82 52 0.099 15 31 0.29 35 0.039
S7 <1.2 8.6 30 136 120 42 0.14 12 38 0.32 25 0.066
S8 <1.2 8.6 25 111 91 50 0.19 17 29 0.39 31 0.079

Table 2-6. Corrected limit and remediation values for metals and arsenic depending on clay and organic
matter in mg/kg (MDK'-corrected limit value; MDK?- corrected remediation value)
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MDK" 3 30 | 37 181 148 108 0.77 10 39 3 86 | 0.31
S1

MDK? 15 | 56 | 194 | 706 761 410 11.6 | 270 | 234 | 200 | 538 | 10.3

MDK" 3 26 | 31 134 120 90 0.7 8 30 3 77 | 0.28
S2

MDK? 15 | 49 | 164 | 524 619 342 1047 | 203 | 180 | 200 | 479 | 9.26

MDK" 3 31 39 150 145 96 0.94 8 33 3 90 | 0.31
S3

MDK? 15 | 59 | 206 | 585 743 365 140 | 225 | 198 | 200 | 561 | 10.2

MDK' 3 28 | 35 139 131 92 0.81 8 31 3 83 | 0.29
S4

MDK? 15 | 53 | 184 | 544 674 | 3496 12.2 210 | 186 | 200 | 518 | 9.66

MDK" 3 25 | 30 134 117 90 0.66 8 30 3 75 | 0.27
S5

MDK? 15 | 47 | 158 | 524 604 342 9.8 203 | 180 | 200 | 467 | 9.15

MDK" 3 24 | 28 124 109 86 0.61 7 28 3 72 | 0.27
S6

MDK? 15 | 45 | 147 | 484 562 327 9.16 188 | 168 | 200 | 446 | 8.85

MDK" 3 21 25 88 91 72 0.59 5 21 3 66 | 0.24
S7

MDK? 15 | 41 | 130 | 343 465 274 8.9 135 | 126 | 200 | 412 | 8.1

MDK" 3 23 27 98 98 76 0.63 6 23 3 69 | 025
S8

MDK? 15 | 43 | 140 | 383 506 | 2888 9.5 150 | 138 | 200 | 431 | 844

In compliance with the aforementioned Regulation, the analysis revealed that barium concentrations exceeded the
prescribed limit value at several locations, specifically S1, S3, S4, S5, S7, and S8. Additionally, elevated
concentrations of zinc and copper were identified at location S7. Furthermore, in all analyzed samples, the
concentrations of cobalt and nickel were found to surpass the established limit values. These values are shown in
bold in Table 2-5.

It is important to note, however, that none of the detected metal concentrations in the soil samples exceeded the
remediation thresholds outlined in the Regulation. This indicates that, while certain metals are present at levels
exceeding prescribed limits, they do not yet require remedial interventions under the current regulatory framework.
Nickel concentrations exceeded threshold values in all analyzed samples, which is consistent with existing data on
soil quality in the region (Mrvi¢ et al., 2019; Jakovljevi¢ et al., 1997, SEPA’s report for 2018 and 2019). The elevated
concentrations of cobalt observed in all analyzed samples are consistent with findings reported in SEPA’s Report on
the State of Soil in the Republic of Serbia for 2018 and 2019. Similarly, the elevated concentrations of zinc and
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copper observed in one sample align with regional baseline information (Djalovi¢ et al., 2024, SEPA’s report for 2018
and 2019).

In addition to naturally increased concentrations of certain heavy metals, proximity to railways can also contribute to
elevated heavy metal concentrations in soils, primarily due to factors such as the wear and tear of railway tracks and
trains, the use of lubricants and other chemicals to minimize wear, maintenance activities, atmospheric deposition,
and the application of pesticides on embankments (Fruhwirt et al., 2025; VaiSkinaité & Jasitniené, 2020 and the
references cited within). The heavy metals detected at elevated concentrations in the Project Aol correspond to those
reported in several studies cited in the referenced papers, suggesting a consistency between the findings of this
assessment and previously documented contamination patterns associated with railway operations. This may also
explain the elevated concentrations of barium detected in several samples, as barium compounds are commonly
used in railway-related activities (Fruhwirt et al., 2025). Overall, the results indicate that the elevated concentrations
of heavy metals observed in the Project Aol may be attributed to a combination of natural geochemical conditions

and anthropogenic influences associated with the existing railway infrastructure.

Tables 2-7 to 2-10 display the test results for polychlorinated biphenyls (PCBs), polycyclic aromatic hydrocarbons
(PAHs), aromatic hydrocarbons (BTEX), and volatile organic compounds (VOCs). Corresponding limit and
remediation values, as defined by the Regulation on Limit Values for Pollutants, Harmful, and Hazardous Substances
in Soil (“Official Gazette of RS”, Nos. 30/2018 and 64/2019), are provided in Table 2-11.

Table 2-7. Concentrations of polychlorinated biphenyls in soil samples for the content

S1 <0.003 <0.003 <0.003 <0.002 <0.002 <0.002 <0.015
S2 <0.003 <0.003 <0.003 <0.002 <0.002 <0.002 <0.015
S3 <0.003 <0.003 <0.003 <0.002 <0.002 <0.002 <0.015
S4 <0.003 <0.003 <0.003 <0.002 <0.002 <0.002 <0.015
S5 <0.003 <0.003 <0.003 <0.002 <0.002 <0.002 <0.015
S6 <0.003 <0.003 <0.003 <0.002 <0.002 <0.002 <0.015
S7 <0.003 <0.003 <0.003 <0.002 <0.002 <0.002 <0.015
S8 <0.003 <0.003 <0.003 <0.002 <0.002 <0.002 <0.015

Table 2-8. Concentrations of polycyclic aromatic hydrocarbons in soil samples
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S1 <0.001[<0.01{<0.01|{<0.01|<0.005|<0.001|<0.001|<0.01|<0.09|<0.003|<0.02|<0.02|<0.003 | <0.06|<0.08|<0.08 | <0.45

S2 <0.001{<0.01|<0.01{<0.01| 0.011 {<0.001|<0.001|<0.01{<0.09|<0.003|<0.02|<0.02|<0.003|<0.06|<0.08|<0.08 | <0.45

S3 <0.001|<0.01|<0.01{<0.01| 0.006 |<0.001|{<0.001|<0.01{<0.09|<0.003|<0.02|<0.02|<0.003|<0.06|<0.08|<0.08|<0.45

S4 <0.001[<0.01{<0.01{<0.01| 0.011 {<0.001|<0.001|<0.01|<0.09|<0.003|<0.02|<0.02|<0.003 | <0.06|<0.08|<0.08 | <0.45

S5 <0.001|<0.01|<0.01{<0.01|<0.005{<0.001| 0.007 {0.012 [ <0.09|<0.003|<0.02|<0.02|<0.003|<0.06|<0.08|<0.08 | <0.45

S6 <0.001|<0.01|<0.01{<0.01| 0.011 {<0.001|<0.001|<0.01{<0.09|<0.003|<0.02|<0.02|<0.003|<0.06 |<0.08|<0.08 | <0.45

S7 <0.001(<0.01{<0.01{<0.01| 0.011 {<0.001|<0.001|<0.01|<0.09|<0.003|<0.02|<0.02|<0.003 | <0.06|<0.08|<0.08 | <0.45

S8 <0.001|<0.01|<0.01{<0.01| 0.011 {<0.001|<0.001|<0.01{<0.09|<0.003|<0.02|<0.02|<0.003|<0.06|<0.08|<0.08 |<0.45

Table 2-9. Concentrations of aromatic hydrocarbons (BTEX) in soil samples

S1 <0.01 | <0.01 | <0.01 [ <0.01 | <0.01 | <0.01
S2 <0.01 | <0.01 | <0.01 [ <0.01 | <0.01 | <0.01
S3 <0.01 | <0.01 | <0.01 [ <0.01 | <0.01 | <0.01
S4 <0.01 | <0.01 | <0.01 [ <0.01 | <0.01 | <0.01
S5 <0.01 | <0.01 | <0.01 [ <0.01 | <0.01 | <0.01
S6 <0.01 | <0.01 | <0.01 | <0.01 | <0.01 | <0.01
S7 <0.01 | <0.01 [ <0.01 | <0.01 | <0.01 | <0.01
S8 <0.01 [ <0.01 [ <0.01 | <0.01 | <0.01 | <0.01

Table 2-10. Concentrations of VOC in soil samples
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S1 <0.01{<0.01{<0.01|<0.01{<0.01{<0.01|<0.01| 4.6 |<0.01|<0.01|<0.01{<0.01{<0.01|<0.01
S2 <0.01/<0.01<0.01|<0.01|<0.01{<0.01{<0.01| 4.0 | <0.01|<0.01{<0.01({<0.01|<0.01|<0.01
S3 <0.01/<0.01{<0.01|<0.01|<0.01{<0.01{<0.01| 3.8 | <0.01|<0.01{<0.01|{<0.01|<0.01|<0.01
S4 <0.01|<0.01{<0.01|<0.01|<0.01{<0.01{<0.01| 3.6 |<0.01|<0.01{<0.01|{<0.01|<0.01|<0.01
S5 <0.01{<0.01{<0.01|<0.01{<0.01{<0.01|<0.01| 4.0 |<0.01{<0.01{<0.01|<0.01{<0.01{<0.01
S6 <0.01|<0.01<0.01|<0.01|<0.01{<0.01{<0.01| 4.2 | <0.01|<0.01{<0.01|{<0.01|<0.01|<0.01
S7 <0.01|<0.01<0.01|<0.01|<0.01{<0.01{<0.01| 4.4 |<0.01|<0.01/<0.01|{<0.01|<0.01|<0.01
S8 <0.01/<0.01{<0.01|<0.01|<0.01{<0.01{<0.01| 3.9 | <0.01|<0.01{<0.01({<0.01|<0.01|<0.01

Table 2-11. Limit and remediation values for aromatic hydrocarbons, volatile organic compounds and
polychlorinated biphenyls, PAH and PCBs total according to the Regulation on Limit Values for Polluting,
Harmful, and Hazardous Substances in Soil (“Official Gazette of RS”, Nos. 30/2018 and 64/2019) (MDK'-

corrected limit value; MDK?2- corrected remediation value)

Benzene 10 1000
Toluene 10 130000
Ethylbenzene 30 50000
Styrene 30 100000
Xylene 100 25000

Vinyl chloride 10 100
Dichloromethane 400 10000
1,1-dichloroethane 20 15000

1,2-dichloroethane 20 4000

1,1-dichloroethene 10 300

1,2-dichloroethene 200 1000

Dichloropropane 2 2000
Chloroform 20 10000
1,1,2-trichloroethane 400 10000
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Trichloroethene 100 60000
Tetrachloroethene 2 4000
PAH total*, mg/kg 1000 40000
PCBs total, mg/kg 20 1000

*Sum of: anthracene, benzo(a)anthracene, benzo(k) fluoranthene, benzo(a)pyrene

chrysene, phenanthrene, Indeno[1,2,3-cd]pyrene, fluoranthene, naphthalene, benzo[ghi] perylene

The measured concentrations of polychlorinated biphenyls (PCBs), polycyclic aromatic hydrocarbons (PAHSs),
aromatic hydrocarbons (BTEX), and volatile organic compounds (VOCs) were all found to be within the acceptable
limit values specified by the Regulation on Limit Values for Pollutants, Harmful, and Hazardous Substances in Soil.
These results indicate that the levels of these substances in the analyzed soil samples do not pose a risk under
current regulatory standards. This compliance with established thresholds reflects the absence of significant

contamination by these compounds at the tested locations.

Table 2-12 presents the results of soil sample testing for mineral oil content, along with the adjusted limit and

remediation values.

Table 2-12. Concentration of mineral oils (C10-C40) and adjusted limit and remediation values (MDK" — limit
value*, MDK?- remediation value*, * Correction of the limit and remediation values for mineral oils
according to the Regulation on Limit Values for Polluting, Harmful, and Hazardous Substances in Soil
(“Official Gazette of RS”, Nos. 30/2018 and 64/2019) is carried out based on the organic matter content in

the soil)
S1 1.6 36.5 3650
S2 1.2 345 3450
S3 0.25 85.0 8500
S4 1.0 60.0 6000
S5 14 24.5 2450
S6 0.98 17.5 1750
S7 0.24 25.0 2500
S8 0.65 31 3100

Concentrations of mineral oils (C10-C40) in analysed soil samples do not exceed limit values.
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3 ASSESSMENT OF POTENTIAL IMPACTS

A reduction in soil quality can have significant health and livelihood impacts on humans. Poor soil conditions can lead
to reduced agricultural productivity, resulting in lower crop yields and poorer nutritional quality of food, which may
contribute to malnutrition, especially in communities dependent on subsistence farming. Furthermore, the economic
hardship caused by soil degradation can result in a loss of income for farmers. Direct exposure to contaminated soil

can impact human health through inhalation, ingestion or dermal contact with contaminants present in the ground.

Contaminated soil can also leach chemicals and heavy metals into ground or surface waters, which can contaminate

potable water supplies and lead to associated human health issues.

Soil degradation can also significantly impact flora, fauna, and habitats, reducing biodiversity and disrupting
ecosystems. Poor soil quality can hamper plant growth, lead to decreased plant diversity and cause the loss of critical
ecosystem services like carbon sequestration, water filtration, and soil stabilization. Any reduction in plant life can
threaten herbivores that rely on specific vegetation for food, which, in turn, can disrupt food chains and endanger
higher-level predators. Furthermore, degraded soils can contribute to a reduction in vital habitats, such as wetlands
or forests, reducing the ability of some species to survive by limiting the availability of the resources they need to
survive. A reduction in soil health can also diminish the land's resilience to climate change, making ecosystems more
vulnerable to extreme weather events like droughts and floods.

Assumptions and Limitations

At the time of the assessment, the locations of laydown areas, construction camps, access roads, and spoil disposal
sites are not known. As a result, the assessment is solely focused on impacts directly associated with the established
Project Aol. However, the mitigation measures proposed will also apply to these Project components and should
ensure the effective management of soil quality risks and impacts.

3.1 Impact Assessment Methodology

The standard methodology for assessing the impacts of the construction phase of the Project on soil quality is outlined
in Chapter 5 of this ESIA. Any deviations from this methodology are outlined in the following Sections of this Chapter.

3.1.1 Magnitude

Magnitude defines the severity of an impact, or extent of changes to the baseline. To determine the magnitude of an
impact, the methodology adopted for this assessment specifically includes an impact evaluation on human (human
health, livelihoods, water supply, and flood risks) and ecological receptors (biological species, habitat integrity,

biodiversity, and ecosystem services), and whether the impact is reversible or irreversible. For the purposes of this
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assessment, the different grades of the Magnitude of potential impacts on Soil have been defined as outlined in Table
3-1 below.

Table 3-1. Definition of grades for Magnitude

Minimal disturbance with negligible long-term effects. The land remains
Low impact functional and can recover easily. No significant change in land use or 1
ecosystem function is expected.

Moderate disturbance (e.g., soil contamination, compaction, or erosion)
with effects that are manageable through standard intervention. Land use
may shift slightly (e.g., reduced productivity or change in vegetation type),

but the overall function remains recoverable with proper management.

Significant degradation that affects soil health, water retention, and
productivity. Land use may need to change (e.g., from agricultural to non-
productive or remedial use). Recovery requires active restoration efforts.
Ecosystem services are noticeably reduced.

Moderate impact

High impact

Severe, often irreversible damage, with long-term or permanent loss of land
productivity and ecosystem function. Land use is fundamentally altered or
rendered unusable for its original purpose. Recovery is extremely difficult

and requires extensive, often uncertain restoration.

Very high impact

These magnitude grades are applied to both human and environmental receptors.
3.1.2 Sensitivity

For the purposes of the Soil Quality assessment, the definition of sensitivity for environmental and human receptors

are outlined in Tables 3-2 and 3-3 below.

Table 3-2. Definition of grades for Sensitivity of environmental receptors

Soils resistant to degradation, often in heavily altered or urbanized environments,
Low with minimal biological activity (e.g., poorly vegetated desert soils or highly 1
compacted industrial zones)

Soils that are resilient, recover quickly from disturbance, and are found in areas
Moderate with moderate fertility or industrial zones (e.g. sandy soils, urban soils, or non- 2
ecologically sensitive areas)

Soils that can tolerate some disturbance but may require management for
recovery (e.g., fertile agricultural soils, grasslands, and non-sensitive forests).
Soils that are highly vulnerable to disturbance, difficult to recover, and often
Very high found in sensitive ecosystems (e.g., wetlands, peat bogs, rare agricultural land, 4
protected ecosystems)

High

The Project alignment runs through the Dobri¢-NiSava IBA-protected area from km 220+315 to the end of Section 3,
which is internationally important for bird conservation and a Proposed Special Protection Area (pSPA). This area is
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categorised as Very-highly sensitive receptor in this assessment. High sensitivity receptors include fertile
agricultural soils, grasslands, and forests, while Moderate sensitivity receptors include urban soils within the
Project Aol. Low sensitivity receptors are not present within the project area.

Table 3-3. Definition of grades for Sensitivity of human receptors

Communities least affected by land use
changes, often in urbanized areas or
those not reliant on specific land
resources.

Communities with some capacity to
adapt to moderate disruptions, such as
people in mixed-use areas. These areas
are moderately sensitive to land use
changes that could affect the quality of
life.

Communities highly dependent on land
for livelihood (farmers who rely on
agricultural areas), who can experience
significant impacts in land use change.

Low

Moderate

High

Communities highly dependent on land

of cultural significance (e.g., indigenous

Very high communities, valuable old agricultural 4

seedlings), with severe consequences
from land use changes.

Considering the Project area, (the Paraéin—Ciéevac and Dunis—Trupale (Ni$) sub-sections), three types of receptors
regarding sensitivity may be distinguished: High-sensitivity receptors include farmers who rely on the agricultural
land as a highly fertile type of soil and who may be significantly affected if land use changes; Moderate- sensitivity
receptors include populations within rural settlements relying on the mixed-use land areas and who are moderately
sensitive to land use changes but may still be affected in terms of economic activities or working conditions Low-
sensitivity receptors are communities least affected by land use changes, often in urbanized areas who are reliant
on specific land resources. Very-high-sensitivity receptors are not present in the Aol (Figure 3-1). It should be
noted that potential impacts to the workforce from exposure to contaminated soils are addressed in the Occupational
Health and Safety Chapter of this ESIA Report (Chapter 18).
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3.2 Construction Phase Impacts

Soil quality during railway construction can be impacted through compaction, which reduces soil porosity and water
infiltration; erosion, which can lead to the loss of topsoil and nutrients; contamination, potentially from chemicals,
waste, or construction materials; and alterations to soil structure, which can disrupt the natural composition and
fertility. The creation of temporary access roads, construction camps, and improper waste management can also
contribute to soil degradation, either through direct contamination or the disturbance of natural soil processes. Soil
degradation can lead to reduced agricultural productivity. Soil compaction and erosion can damage habitats, reducing
food availability and shelter, while contamination can introduce toxic substances into the environment. Additionally,
altered soil structure can affect plant growth and biodiversity, which can disrupt the broader ecosystem. Finally, soll
compaction and erosion can increase the risk of further issues, especially in areas with steep slopes. This could
impact both the natural environment and human infrastructure.

Potential negative impacts on soil during the construction phase as a result of Project activities include:

M Contamination of soil
Topsoil removal
Soil compaction

Change in land use

Soil erosion

These potential impacts are assessed in the remainder of this Section. There are not expected to be any positive
impacts on soil during construction.

3.2.1 Impact of soil contamination

Accidental soil contamination may occur during construction through direct spillage or leakage of hazardous
materials, such as chemicals, oils, fuels, lubricants, and hydraulic fluids. These contaminants can leak from materials
storage areas, containers, vehicles, or machinery. Additionally, soil contamination can be caused by mobilized
contaminants in surface run-off, for example, from washing construction vehicles, or from untreated sanitary
wastewater from construction camps. Improper handling or transport of hazardous materials and waste can further

result in direct soil contamination, which poses a significant risk to both soil health and the surrounding environment.
3.2.1.1 Magnitude

The magnitude of impact from soil contamination is moderate to high, as contaminants such as oils, chemicals, and
wastewater (generated as a result of concrete and cement mixing, vehicle and equipment washing, construction site
runoff etc.) can significantly, even severely degrade soil quality. These substances can alter soil structure, pH, and

microbial activity, and introduce toxic materials that harm plant and ecosystem health. Improper handling and
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maintenance of equipment (such as excavators, bulldozers, and cranes), as well as incorrect disposal of materials
(such as asphalt and concrete), can further exacerbate contamination. As shown in Table 2-5, regulatory limit values
of barium are already exceeded within the Project Aol, in addition to existing contamination from zinc, copper, cobalt,
and nickel. The magnitude of the impact is considered to be moderate (grade 2) to ‘High’ (grade 3), depending on
the receptors sensitivity, due to existing soil contamination, which could worsen as a result of construction activities,

further increasing risks to human health and ecosystems.
3.2.1.2  Spatiotemporal impact

The influence of soil contamination is spatially localized but medium to high in temporal terms. Whilst contamination
is expected to be localized to construction sites (Brooks, 2004; Chaiklieng, 2021; Qiao et al., 2023; Di Guardo et al.,
2020; Li et al., 2012), its effects can last over 20 years, due to the persistence of pollutants like PAHs, BTEX, heavy
metals, PCBs, and hydrocarbons (Doick et al., 2025; Yan et al., 2020). Based on the laboratory analysis of selected
soil samples, which are in close proximity to railway track (where the highest input of contaminants is expected) the
pollutants are unlikely to spread significantly beyond the immediate construction areas due to the low to medium
permeability of the soil (see Table 2-4) and the localized nature of contamination. However, the medium- to long-
term impacts on soil health can be severe if not mitigated, since low to medium permeable soil types are also present
(Chapter 2.3). The spatiotemporal grade is 2 (localized, medium-term) to 3 (localized, long-term) depending on saoil
permeability.

3.2.1.3  Sensitivity

Three types of environmental receptors based on sensitivity are found within the Aol: very high-sensitivity receptors
(4) are identified within the protected IBA-area (Dobri¢-NiSava), high-sensitivity receptors (3), refer to the agricultural

soils, grasslands, and forests, and moderate sensitivity receptors encompass urban soils.

‘Sensitivity’ of environmental receptors as explained above is the same for each impact and is applied to all
other construction and operations phase impacts below. Impact Assessments have been conducted

separately for each category of sensitive receptor.
3.2.1.4  Likelihood

The likelihood of soil contamination during the construction phase is high, driven by activities like wastewater
discharge (from runoff, vehicle washing, concrete mixing), hazardous materials storage on site (fuels, oils, solvents,
paints, and cement), and the use of chemicals. Improper storage and spills of these materials can introduce pollutants
such as oils, solvents, and construction debris into the soil, leading to contamination, altering pH, reducing fertility,
and harming soil organisms. Such substances can alter the soil's pH, nutrient content, and overall health, affecting
not only the immediate environment but also the broader ecosystem and potentially human health through the food
chain.

PPF
PROJECT PREPARATION FACILITY Ul. Resavska 31, 11000 Belgrade, Serbia | Tel: +381 11 32 34 730 | www.ppf.rs




OFFICIAL USE

Republic of Serbia
Ministry of European
Integration

This project is funded by
the European Union

EU PPF - PROJECT PREPARATION FACILITY

Impacts on environmental receptors due to soil contamination

The assessment of the significance of the impact of soil contamination on environmental receptors during the

construction phase of the Project is summarised in Table 3-4 below.

Table 3-4. Significance of the impact of soil contamination on environmental receptors

The magnitude of soil Soil contamination Dobric-Nitava IBA- The soil
‘Very high' | contamination is high due to is localized to the . contamination | M (3) + ST (2)
s . S protected area is .
sensitivity the potential for severe construction site but . o during +S@) +L3)
. . . . very highly sensitive o .
receptors degradation of soil quality. has medium-term receptor (4) construction is = 12 (High)
(3) lasting effects (2). P likely (3)
The magnitude of soil Soil contamination High sensitivity The soil
'High' contamination is high due to is localized to the receptors (fertile contamination | M (3) + ST (2)
sensitivity the potential for severe construction site but agricultural soils, during +S3)+L?3)
receptors degradation of soil quality. has medium-term grasslands, and construction is = 11 (High)
(3) lasting effects (2). forests) (3) likely (3)
T.he magnitude of the impact Soil contamination
is moderate due to the fact . .
. . is localized to the .
that urban soils are likely to . . The soil
. . construction site but o L M (2) + ST (3)
Moderate have already been degraded has lona-lastin Moderate sensitivity | contamination +S@+L0G)
sensitivity by human activities, so the effect? as theg receptors (sandy during - 10
receptors change in baseline o . and urban soils) (2) construction is -
. . permeability of soils . (Moderate)
contamination levels is - . likely (3)
within urban areas is
expected to be less higher (3)
extensive. (2) 9 )

3.2.2 Impact of Topsoil Removal

Digging trenches and removing soil for track foundations and other infrastructure can lead to the removal of topsall,
which is vital for plant growth due to its high nutrient content and organic matter. The loss of topsoil during
construction can range from 0.5% to 10% of the total soil volume. The impact of agricultural topsoil, which is expected
to be removed during construction, is particularly significant because it contains the majority of the soil's organic
matter, nutrients, and biological activity. This layer is essential for plant growth and agricultural productivity. The
removal of topsoil can lead to a significant decrease in soil fertility, as organic matter content may be 2.6 to 8.8 times
lower than in pre-disturbance conditions (Dai et al. 2022). Without substantial remediation efforts such as soil
restoration, amendment with organic materials, or the reintroduction of soil microorganisms, this loss of fertility is

unlikely to be temporary.
3.2.2.1 Magnitude

The magnitude of impact for the removal of topsoil can considered as high for very high and high sensitivity receptors,

due to the likely significant effect on soil fertility and structure. However, the impact on urban soil is considered to be
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low as this soil is likely to already have been degraded by human activity. The loss of topsoil can lead to a reduction
in organic matter, nutrients, and microbial activity, which are essential for plant growth and soil health. This impact is
long-lasting if not mitigated properly, potentially leading to severe degradation of soil quality. The magnitude of the
impact is low (grade 1) or high (grade 3) depending on the sensitivity of the receptors.

3.2.2.2  Spatiotemporal impact

Whilst the loss of topsoil can significantly affect the fertility and structure of the soil, this impact will be confined to the
immediate areas of the construction site. The temporal aspect of the impact will depend on whether remediation
efforts (like soil restoration) are implemented, but the impact can potentially last for 5-20 years (Medium term). The
spatiotemporal impact grade is 2.

3.2.2.3 Likelihood

Topsoil removal (at least temporarily) during the construction phase is considered certain due to activities such as
excavations, and the creation of accommodation camps, laydown areas, storage areas etc. Excavation processes
involve the removal of surface soil layers to make way for foundations, utilities, or other infrastructure. Since topsoil
is the most fertile layer of soil, its removal can significantly affect the soil's ability to support vegetation and impact
the surrounding ecosystem. The likelihood grade is 4.

Impacts on environmental receptors due to topsoil removal

The assessment of the significance of the impact topsoil removal on environmental receptors during the construction
phase of the Project is summarised in Table 3-5 below.

Table 3-5. Significance of the impact of topsoil removal on environmental receptors

The impact of topsoil removal is The impact of Dobric-Nisava Topsoil
:/:nrz/itriw\l/?th high, as it significantly affects topsoil removal is IBaAr\:a)ric;tsz’:ed removal during ':AS(?)()A.)++S-|I: Ei;
rece torZ soil fertility, structure, and moderate and highl sensit)i/ve construction is - 13 (High)
P microbial activity (3) localized (2). ?echtor @) certain (4) - 9
. . . . High sensitivity Topsoil
‘High' Th.e |mpac't o.f t(?PSO” removal is The.lmpact Of. receptors (fertile removal M (3) + ST (2)
o high, as it significantly affects topsoil removal is . . -
sensitivity il fertilitv. struct d derat d agricultural soils, during +S()+L#
receptors SOt fertility, structure, an moderate an grasslands, and construction = 12 (High)
microbial activity (3) localized (2). forests) (3) is certain (4)
The impact is low due to topsoil
in urban areas being likely to . Moderate Topsoil
'Moderate' | already have been degraded by toTzzi:Tepr:gcvzris sensitivity removal EAS(1()2)++S1I: Ei;
sensitivity human activities, so the change rlioderate and receptors (sandy during Z o
receptors | in baseline fertility and structure localized (2) and urban soils) | construction (Mo;erate)
conditions is expected to be ' 2) is certain (4)
much less extensive (1)
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3.2.3 Impact of Soil compaction

Soil compaction occurs when vehicles and construction equipment move across the site, especially in wet conditions.
The use of heavy construction machinery, such as bulldozers and excavators, compresses the soil, reducing its
porosity and negatively affecting water retention, root growth, and soil aeration. This results in soil particles being
pressed together, reducing the soil's porosity. Clay-dominated soils are particularly susceptible to compaction.
Compaction limits the amount of oxygen available to plant roots, reduces the soil's ability to absorb water, and
increases surface run-off. In wet conditions, this can lead to waterlogging. Compaction also heightens the potential
for soil erosion and restricts plant root growth, all of which contribute to a decrease in soil health and agricultural

productivity.

3.2.3.1 Magnitude

The impact from soil compaction is also considered moderate (in soils with lower baseline quality and sensitivity) to
high (in soils with higher sensitivity), as compaction significantly affects soil porosity, water retention, and root growth.
It reduces oxygen availability to plant roots and increases the risk of erosion and waterlogging. If not managed
properly, compaction can lead to long-term degradation of soil structure, negatively affecting agricultural productivity.
The magnitude of influence is moderate (grade 2) to high (grade 3), depending on receptor sensitivity.

3.2.3.2  Spatiotemporal impact

The impact of soil compaction is expected to be localized, affecting areas used frequently by heavy machinery and
construction vehicles and equipment. The compaction could last for a considerable period (5-20 years (Nawaz et al.,
2013)), especially if the soil is not restored or rehabilitated post-construction. The spatiotemporal grade is 2 (localized,

medium-term).
3.2.3.3 Likelihood

Soil compaction is likely to occur during the construction phase, primarily due to the anticipated use of heavy
machinery and equipment such as bulldozers, trucks, and cranes, which will exert significant pressure on the sail,
compress soil particles and reducing porosity. The impact of machinery on the soil's structure is a common and
expected consequence of construction activities

Impacts on environmental receptors due to the soil compaction

The assessment of the significance of the impact of soil compaction on environmental receptors during the

construction phase of the Project is summarised in Table 3-6 below.
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Table 3-6. Significance of the impact of soil compaction on environmental receptors

The impact of soil
The impact of soil compaction is Dobri¢-Nisava Soil compaction is M @3) + ST
‘Very high' compaction is high, as it localized to areas IBA-protected likely to occur (2)+S (@) +
sensitivity | reduces soil porosity, water affected by area is very during construction L3) =12
receptors | retention, and root growth | construction activities, | highly sensitive due to the use of (High)
(3) lasting several years receptor (4) heavy machinery (3)
(2).
The impact of soil
The impact of soil compaction is High sensitivity Soil compaction is M @3) + ST
‘High' compaction is high, as it localized to areas receptors (fertile likely to occur 2)+5 @) +
sensitivity | reduces soil porosity, water affected by agricultural during construction L3) =11
receptors | retention, and root growth | construction activities, | soils, grasslands, due to the use of (High)
(3) lasting several years and forests) (3) heavy machinery (3)
(2).
The impact of soil
compaction is moderate as
urban soils may already The impact of soil
have experienced some compaction is Moderate Soil compaction is M (2) + ST
'Moderate' level of compaction or localized to areas sensitivity likely to occur 2)+5 (@) +
sensitivity | degradation due to human affected by receptors (sandy | during construction L3)=9
receptors activities, so that the construction activities, | and urban soils) due to the use of
. . . . (Moderate)
change in the baseline lasting several years (2) heavy machinery (3)
condition of the soil is (2).
expected to be less
extensive (2)

3.2.4 Impact of change in Land use

The impact on land use during railway construction can be significant, involving the transformation of natural or
agricultural land. The resulting changes in land use may be permanent (to facilitate the realignment of the railway
(see Table 2-1); as a result of which previously undeveloped or differently utilized land may be converted for use by
the Project, and sections of the existing route may be abandoned, repurposed, or redeveloped) or temporary (as a
result of the installation of construction access roads and camps etc., but whose locations are still undetermined).

3.24.1 Magnitude

The magnitude of the impact on land use during railway construction is moderate (grade 2) to very high (grade 4)
since land will be permanently taken for new tracks (where the route will need to deviate from the current alignment),
stations, and infrastructure, as well as temporarily for construction access roads, camps, lay down areas etc. This
will result in permanent changes in the condition of soil and use of the land, as well as temporary changes, that even

following reinstatement may result in a short to medium term loss of soil condition.
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3.2.4.2  Spatiotemporal impact

The spatiotemporal impact on land use during railway construction is localized but long-term/permanent (grade 3).
Spatially, the impact will affect areas used for tracks, stations, depots, and infrastructure (it is expected that mainly
agricultural land will be affected). Temporally, the construction phase itself typically lasts several years, but the land
use changes are permanent, with long-term consequences for the surrounding areas. These changes can persist for
decades or even centuries, as the altered landscape and new urban or industrial developments continue to influence

land use patterns well after construction is completed.
3.2.4.3 Sensitivity

In addition to the environmental receptors outlined in Section 3.2.1.3, there are additionally three types of human
receptor based on sensitivity within the Aol that will be impacted by changes in land use: high-sensitivity receptors
(3), which are farmers dependent on fertile agricultural land for their livelihoods; moderate-sensitivity receptors (2),
which are populations relying to the mixed-use land areas; and low-sensitivity receptors (1) which are populations

in urban areas.

3.2.4.4 Likelihood

The likelihood of the impact on land use during railway construction is considered as certain (Grade 4) as it is known
that land will need to be taken to accommodate deviations in the route alignment. Furthermore, land will need to be

temporarily re-purposed for construction access roads, camps, lay down areas, storage areas etc.
Impacts on environmental receptors due to change in land use

The assessment of the significance of the impact of change in land use on environmental receptors during the

construction phase of the Project is summarised in Table 3-7 below.

Table 3-7. Significance of the impact of change of land use on environmental receptors

The impact of railway The impact on land

construction on land use is The impact of Dobri¢-Nisava use during railwa
‘Very high' very high, causing railway construction IBA-protected g ratway 'y (4) + ST (3)
e . . . . construction is
sensitivity permanent habitat loss on land use is area is very highly certain as it +S@A+L@
receptors | within a protected area for | localized and long- | sensitive receptor . ' = 15 (High)
. . requires large land
birds and ecosystem lasting (3). 4)

disruption (4) transformations (4)

The impact on land

The impact of railway The impact of High sensitivity use during railwa
‘High' construction on land use is | railway construction | receptors (fertile g ratway 1 v (3) + ST (3)
e . . . ) . construction is
sensitivity high, causing permanent on land use is agricultural soils, certain. as it +S3)+L@)
receptors loss of agricultural soils, localized and long- grasslands, and requires Ia’r e land = 13 (High)
grasslands and forests (3) lasting (3). forests) (3) q 9

transformations (4)
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The impact is moderate as
urban soils or soils in non-

agricultural productivity or
ecosystem function to
higher extent (2)

lasting (3).

@)

The impact on land

ecologically sensitive zones The impact of Moderate use during railwa
'Moderate' gically . railway construction sensitivity g. . y M (2) + ST (3)
o are less valuable, and their . construction is
sensitivity . . . on land use is receptors (sandy . . +S@+L@
loss is unlikely to impact . . certain, as it .
receptors localized and long- and urban soils) = 11 (High)

requires large land
transformations (4)

Impacts on human receptors due to change in land use

The assessment of the significance of the impact of change in land use on human receptors during the construction

phase of the Project is summarised in Table 3-8 below.

Table 3-8. Significance of the impact of change of land use on human receptors

The impact on
. . The i f -, | i
The impact of railway er;rirl]v?/:d © Communities that andr:;(\aN:urlng
'High' construction on land use is 2y rely on agricultural v M (4) + ST (3)
e . . construction on . construction is
sensitivity very high, causing . areas for their . . +S@3)+L#&
. land use is . certain, as it .
receptors permanent loss of fertile . livelihoods have . = 14 (High)
agricultural soils. (4) localized and high sensitivity (3) | 'cauires large land
9 ' long-lasting (3). 9 y transformations
4)
The impact on
'Moderate' . . .y relying on mixed- .y . M (3) + ST (3)
. high, causing permanent construction on construction is
sensitivity . . . use land areas have . . +S@)+L4)
change in land use that will land use is certain, as it .
receptors . . moderate . = 12 (High)
reduce the area of available localized and L requires large land
. . sensitivity. (2) .
productive land. (3) long-lasting (3). transformations
4
The impact of railway The impact on
construction on land use is The impact of . land use during
. . Communities least )
, . moderate as the land use will railway railway M (2) + ST (3)
Low . affected by land o
. permanently change, construction on construction is +S (1) +L4)
sensitivity o . use changes, often . .
however, urban communities land use is . ; certain, as it =10
receptors . o . in urbanized areas .
are not reliant on specific localized and R requires large land | (Moderate)
land resources, e.g. for long-lasting (3). transformations
agricultural purposes. (2) 4)
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Soil erosion can occur following vegetation removal during construction, especially on slopes where surface runoff
can mobilize loose sediment. This is most likely to occur at the entrance and exit portals to the Dunis Tunnel.

Excavation and piling activities required for foundation work (for underpasses, overpasses, bridges and viaducts)
can also disturb the soil structure, potentially leading to soil erosion (Chandio et al., 2017, Suryanto & Lim, 2018,
Huang & Zhao, 2019).

The causes and potential locations of soil erosion during the construction phase are therefore expected to include:

B The construction of the Dunis tunnel (the entrance portal is at km 192+274, and the exit portal is at km 192+854).

m  The Construction of overpasses at km 153+941.53, km 169+150, km 170+132, km 172+515, km 193+051, km 210+360,
km 212+668, km 214+249, km 219+404, km 221+359, and km 227+126

M The Construction of underpass at km 155+991.45, km 156+851, km 158+955, km 162+505, km 164+502, km 166+669,
km 171+793, km 173+134, km 1944665, km 196+164, km 197+383, km 200+277, km 202+340, km 205+802, km
206+821, km 208+746, km 2174044, km 2234500, and km 229+419.

B The construction and/or reconstruction of bridges and viaducts at km 155+908.80, km 163+861.90, km 169+425.70,
km 172+051.85, km 173+709.21, km 193+426.23, km 196+848.21, km 201+255.67, km 205+958.44, km 217+642.36,
km 219+097.12, km 220+544.70, km 223+054.78, km 223+205.49.

3.2.5.1 Magnitude

The construction of bridges, viaducts, overpasses, and underpasses will increase the risk of soil erosion due to
vegetation removal, soil disturbance, and changes in surface water drainage and runoff patterns. When vegetation
is removed, the soil is left unprotected and becomes more susceptible to wind and water erosion. Thus, considering
the planned project activities, the magnitude of soil erosion is considered as moderate during the railway

constructions (with a grade of 2), or high for very sensitive receptors (grade 3).

3.2.5.2  Spatiotemporal impact

According to the data provided in Chapter 8 of this ESIA (Geology), the Project Aol is mainly within geological units
96 and 98 that are considered vulnerable to soil erosion. As such, the impact of soil erosion during railway
construction is short-term and expected to occur throughout the Project Aol wherever vegetation is removed or soil
is disturbed for the construction of bridges, crossings etc. but will be very localized to the immediate vicinity of the
construction sites. During construction, especially when vegetation is removed, soil is exposed to rainfall and wind,
resulting in short-term increased risks of erosion. However, after construction is completed, erosion impacts are
expected to cease, as the land will stabilise and revegetation will occur in the medium term. Thus, during the
construction phase there is predicted to be a spatiotemporal impact grade of 2.

3.2.5.3 Likelihood

Construction activities, such as excavation, embankment building, and soil compaction, expose soil to environmental
factors like rainfall and wind, which increases the risk of erosion. In areas with unstable soil, steep slopes, or altered

hydrological conditions, the disturbance caused by these activities can exacerbate soil erosion, leading to sediment
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runoff and further instability. According to the data provided in Chapter 8 of this ESIA (Geology), the Project Aol is
mainly within geological units 96, 98 that are considered vulnerable to soil erosion. Thus, soil erosion during railway
construction is considered to be likely (grade 3).

Impacts on environmental receptors due to a change in baseline terrain stability

The assessment of the significance of soil erosion on environmental receptors during the construction phase of the

Project is summarised in Table 3-9 below.

Table 3-9. Significance of the impact of soil erosion on environmental receptors

The magnitude of the impact
|§ .hlgh ag gx.cavatlc.m and The impact is expected Dobric-Niava Soil erosion is
piling activities during the to be short term — less . .
. L . IBA-protected considered likely M (3) + ST
Very high construction of overpasses, than 5 years and very . .

s . . . L area is very to happen during 2 +S @4+

sensitivity underpasses, bridges and localized since activities . .
. . . . highly construction L@3) =12
receptors viaducts are expected to causing the impact will -, . .
L . . . sensitive (Pereira et., 2015) (High)
cause significant soil erosion only occur during receptor (4) 3)
and degradation within a railway construction (2). P
protected area (3)
The magnitude of the impact
is moderate as excavation High
and piling activities during The impact is expected .g. . . .
. sensitivity Soil erosion is
the construction of the to be short term — less . .
o receptors considered likely M (2) + ST
High tunnel, overpasses, than 5 years and very . .

e . . . L (fertile to happenduring | (2) +S(3) +

sensitivity underpasses, bridges and localized since activities . .
. . . . agricultural construction L(3)=10
receptors viaducts are expected to causing the impact will . .
. . . soils, (Pereira et., 2015) (Moderate)
cause soil erosion that results only occur during
. ) . grasslands, (3)
in moderate, but not railway construction (2).
. and forests) (3)
unmanageable disturbance,
(2
The magnitude of the impact | The impact is expected . .
. Soil erosion is
is moderate due to the fact to be short term — less Moderate . .
. . . . L considered likely M (2) + ST
Moderate that soil erosion is not than 5 years and very sensitivity .

o . . . L to happen during 2)+S 2+
sensitivity | expected to have an extensive | localized since activities receptors construction L3)=9
receptors |mpa§t on product|V|.ty or the causing the |mpaFt will (sandy .and (Pereira et, 2015) (Moderate)

function of the land in urban only occur during urban soils) (2) 3)
areas (2) railway construction (2).

3.3 Operations Phase Impacts

During the operations phase of the railway, ongoing impacts on soil can include compaction (both directly beneath
the rail tracks and in adjacent areas) from the constant weight and vibration of trains, which reduces soil porosity and
drainage capacity, and direct pollution from leaking/spilled oil, fuel, and particulate matter deposited by the trains as

well as the application of herbicides. These factors can degrade soil quality, harm plant growth, and disrupt microbial
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communities. Additionally, repetitive stresses as a result of the factors listed above on the soil can lead to erosion or

instability, particularly on embankments or near access points.

The main impacts of concern on soil quality during the operational phase are:

M Contamination of soil

M Soil erosion.

3.3.1 Impact of soil contamination

The main cause of soil contamination during the operational phase is direct soil contamination, which primarily results
from maintenance activities such as track maintenance and railway infrastructure repairs. Additionally, stormwater
runoff, waste disposal, and the application of herbicides contribute to soil degradation. Herbicides, used in railway
construction and maintenance to control unwanted vegetation along tracks, construction zones, and surrounding
areas, include chemicals such as Glyphosate, Atrazine, 2,4-D, Dicamba, and Paraquat. These chemicals help
prevent plant growth that could obstruct rail infrastructure, reduce visibility, or pose safety risks. However, the
unnecessary overuse of herbicides increases the risk of these chemicals leaching into the soil and groundwater,
posing significant environmental and health risks.

3.3.1.1.1  Magnitude

The magnitude of impacts on soil contamination due to maintenance activities is considered to be low (grade 1) to
moderate (grade 2). While these activities are typically routine, they can still introduce contaminants into the soil.
Proximity to railways leads to increased heavy metal concentrations in soil, mainly due to mechanical wear, chemical
use, maintenance, and pesticide application (Fruhwirt et al., 2025; VaiSkunaité & Jasitniené, 2020 and the references
cited within). The types of heavy metals found in the Project area align with those reported in previous studies,
indicating consistency with known contamination patterns from railway activities. For example, the use of chemicals
in track maintenance or infrastructure repairs, as well as the disposal of waste or stormwater runoff, can degrade soil
quality over time. These activities might not cause immediate or severe contamination but can gradually affect the
soil’s structure, microbial activity, and fertility if not properly managed. This is consistent with findings from Stojic et
al. (2017), who reported that concentrations of copper, cobalt, and nickel in soils near railways were around 20-30%

higher than baseline levels—supporting the classification of the impact magnitude as moderate.

3.3.1.1.2  Spatial Extent and Duration (Spatiotemporal impact)

The spatiotemporal scale of impacts of soil contamination during the maintenance activities are short-term (less than
5 years) and very localized (grade 2). In contrast to the construction phase where there are expected to be intensive
activities using heavy machinery that could result in spills/leaks of contaminants, during the maintenance phase a
significantly lower quantity and variety of contaminants are expected to present a risk to soil quality. Chemicals such
as herbicides (that may be used for railway maintenance) can affect localized areas, with persistence ranging from
a few days to several months, depending on soil type, weather, and microbial activity. Fuels and lubricants, which
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may spill or be used in maintenance, can have longer-lasting impacts compared to chemicals, with diesel and oils
persisting for months to over a year. De-icing agents can have an indefinite presence in the soil, particularly in areas
with frequent applications. They play a crucial role in maintaining safe and efficient railway transport during winter
conditions by preventing the formation of ice on tracks, switches, and other infrastructure (e.g. bridges are more
prone to freezing, and de-icing agents are used to ensure that ice doesn’t form and cause disruptions). For all types

of chemicals, impacts are typically confined to the immediate area of the spill, making them localized.

3.3.1.1.3 Likelihood

The likelihood of the impact of soil contamination during the operational phase and routine railway maintenance is
considered possible. Maintenance activities generally cause minimal disturbance to the soil, with the primary risks
being occasional spills of fuel or lubricants. These routine activities typically do not result in significant soil

degradation, as any spills are usually rare and can be managed quickly. Grade 2.

Impacts on environmental receptors due to a change in baseline soil quality due to maintenance activities

Impacts of soil quality on birds as environmental receptors cause decrease in biodiversity, and harm wildlife habitats
by altering nutrient availability and contaminating the soil with harmful substances.

The assessment of the significance of impacts on sensitive receptors due to a reduction in soil quality due to

maintenance activities during the operational phase of the Project is summarised in Table 3-10 below.

Table 3-10. Significance of the impact of soil contamination on environmental receptors

The use of chemicals in track The impact is AV A change in sail
maintenance or expected to be Dobric-Nisava uality is considered M (2) + ST
‘Very high' . : P IBA-protected quatrty .
L infrastructure repairs can short-term (less . possible during the 2 +S @) +
sensitivity ) . area is very .
receptors noticably degrade soil than 5 years) and highly sensitive operational phase L(2) =10
quality. The magnitude is very localized (2) receptor (4) (2) (Davenport and (Moderate)
moderate (2) Switalski, 2006)
The use of chemicals in track The impact is . o A change in soil
maintenance or expected to be High sensitivity quality is considered M (2) + ST
‘High' . . receptors (fertile . .
censitivit infrastructure repairs can short-term (less agricultural possible during the 2 +S@3) +
receptor)s/ noticeably degrade soil than 5 years) and soilsg grasslands operational phase L2 =9
quality. The magnitude is very localized (2) and’forests) (3)’ (2) (Davenport and (Moderate)
moderate (2) Switalski, 2006)
The impact is Moderate A change in soil
. . | The use of chemicals in track expected to be . quality is considered M (1) + ST
Moderate . sensitivity . .
o maintenance or short-term (less possible during the 2 +S (2 +
sensitivity . . . receptors (sandy .
receptors infrastructure repairs will than 5 years) and and urban soils) operational phase L@ =7
P have low magnitude (1) very localized (2) 2 (2) (Davenport and (Low)
Switalski, 2006)
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3.3.2 Impacts on Soil erosion

The operational phase of a railway can affect soil erosion, although the impacts are generally less extensive than
during the construction phase. The main factors influencing soil erosion during railway operation include:
B Water Drainage Alterations: Railways can alter natural drainage patterns, especially if proper drainage systems are

not in place. This can lead to increased surface runoff or changes in groundwater levels, potentially leading to erosion
or destabilizing slopes.

B Maintenance Activities: Continuous maintenance, such as track adjustments or repairs, can also disturb the ground,
leading to localized soil erosion or compaction around the railway infrastructure

While the operations phase tends to result in more gradual impacts compared to the construction phase, long-term
effects on soil erosion should still be monitored and managed, particularly in areas with challenging topography or
sensitive soils.

3.3.2.1  Magnitude

The magnitude of the impact of soil erosion during the operational phase of a railway is estimated as as low to
moderate based on data provided in Chapter 8 of this ESIA Report (Table 8-2 and Figure 8-4). These indicate that
the Project Aol is mainly comprised of geological units 1, 96, and 98 (Figure 8-4). . While unit 1 poses minimal erosion
risk, units 96 and 98 present significant (moderate to high) susceptibility to erosion and instability, especially under
conditions of altered surface drainage and ongoing railway maintenance. During this phase, factors such as the
vibrations from passing trains, the constant weight and pressure from the trains, and changes to the natural drainage
patterns and affect the terrain stability (Gutiérrez & Martinez, 2010). These impacts can disrupt the stability of the
ground, affecting the railway's safety and surrounding infrastructure, but can be managed with basic restoration
efforts.

3.3.2.2  Spatial Extent and Duration (Spatiotemporal impact)

The spatiotemporal scale of the impact of soil erosion during railway maintenance is long-term (over 20 years) and
very localized. The spatial extent is usually limited to the railway corridor itself and possibly a small surrounding area
(as the railway embankments and drainage systems are expected to contain the impact within the immediate railway
corridor.) The duration of these impacts can span over several decades, with a gradual deterioration in terrain stability

being possible without proper management, such as drainage system and track maintenance.

3.3.2.3 Likelihood

Soil erosion is likely to occur to some extent over time, especially in areas with softer or poorly compacted soils, or
in regions with frequent and heavy train traffic. The main areas that are vulnerable to the erosion within the Project
Aol belong to the geological units 98 and 96 (See Chapter 8, Geology: Table 8-2 and Figure 8-4). However, the
impacts are typically manageable with proper maintenance, including effective drainage systems, routine track

PPF
PROJECT PREPARATION FACILITY Ul. Resavska 31, 11000 Belgrade, Serbia | Tel: +381 11 32 34 730 | www.ppf.rs




OFFICIAL USE

Republic of Serbia This project is funded by
Ministry of European the European Union
Integration

EU PPF - PROJECT PREPARATION FACILITY

monitoring, and soil stabilization efforts. In well-maintained environments with stable soil and minimal disturbances,
the likelihood of significant soil erosion is relatively low, but some degree of localized compaction or erosion may still

occur gradually over the long term.
Impacts on environmental receptors due to soil erosion

The assessment of the significance of impacts on sensitive receptors due to soil erosion during the operational phase

of the Project is summarised in Table 3-11 below.

Table 3-11. Significance of the impact of soil erosion on environmental receptors

. ., | The magnitude The |mpacjc 's expected Dobri¢-Nisava IBA- Soil erosion is
Very high . to be medium term (5 - . . . M (2) + ST (2) +
L of the impact of protected area is very | considered possible to
sensitivity . L 20 years) and very . - . S@+L(@)=10
soil erosion is . highly sensitive occur during the Moderat
receptors localized (2) X (Moderate)
moderate (2) receptor (4) operations phase (2)
‘High' The magnitude ThE |mpa;.t is expected rgéghti)er:s(?é\;glye Soil erosion is
gn of the impact of | t© P& medium term (5 - ep . considered possible | M@ *ST @+
sensitivity . L 20 years) and very agricultural soils, . S@+LE@=9
receptors soil erosion is localized (2) grasslands, and to occur during the (Moderate)
> ocalize \ . h >
moderate (2) forests) (3) operations phase (2)
'Moderate' The magnitude e impac.t ' expecied Moderate sensitivit Soil erosion is
e of the impact of to be medium term (5 - Y | considered possible to M (1) + ST (@) +
sensitivity . L 20 years) and very receptors (sandy and . SR +LEQ =
recentors soil erosion is i urban soils) (2) occur during the T
P low (1) localized (2) operations phase (2)

3.4 Summary of impacts

Table 3-12. Summary of Significance of Construction and Operations Phase Impacts on Soil

'Very High' sensitivity receptors High
Construction Impact of soil contamination Negative 'High' sensitivity receptors High
'Moderate' sensitivity receptors Moderate
'Very high' sensitivity receptors High
Construction Impact of topsoil removal Negative 'High' sensitivity receptors High
'Moderate' sensitivity receptors Moderate
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'Very high' sensitivity receptors High
Construction Impact of soil compaction Negative 'High' sensitivity receptors High
'Moderate' sensitivity receptors Moderate
'Very high' sensitivity receptors High
'High' sensitivity receptors High
Construction Impact of change in land use Negative
'Moderate' sensitivity receptors High
'Low' sensitivity receptors Moderate
'Very high' sensitivity receptors High
Construction Impact of soil erosion Negative 'High' sensitivity receptors Moderate
'Moderate' sensitivity receptors Moderate
'Very high' sensitivity receptors Moderate
Operation Impact of soil contamination Negative 'High' sensitivity receptors Moderate
'Moderate' sensitivity receptors Low
'Very high' sensitivity receptors Moderate
Operation Impact of soil erosion Negative 'High' sensitivity receptors Moderate
'Moderate' sensitivity receptors Low
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4 MITIGATION MEASURES

To ensure adequate and targeted implementation of mitigation measures, different sensitivity zones have been
defined based on the location of receptors of different sensitivities.

During the impact assessment study, three sensitivity zones within a 500-meter buffer around the railway were

identified as relevant for this assessment.

‘Very-highly Sensitive Zones’ with a high density of very-highly sensitive receptors are located within the Dobri¢-
NiSava IBA-protected area, which is internationally important for bird conservation and Proposed Special Protection
Area (pSPA) from km 220+315 to the end of Section 3.

‘Highly Sensitive Zones’ with a high density of highly sensitive receptors are located in the cultivated areas along
the Velika and Juzna Morava River. These zones include: from km 159+000 to km170+000, from km 191.950 to km
206+000, from km 211+000 to km 224+000.

‘Moderate Sensitivity Zones’ refer to areas within the Project Aol that are part of urban and rural settlements. These
moderate sensitivity zones are located between the following: from km 154+000 to km 159+000, from km 170+000
to km 173+000, from km 206+000 to km 211+000.

4.1 Construction Phase

The mitigation strategies during the construction phase are aimed at protecting sensitive receptors by controlling
sources and causes of soil loss, pollution, degradation and erosion.

The Contractor will develop a Construction Water and Soil Management Plan that will outline the measures that must
be implemented to mitigate the negative impacts of railway construction activities on soil (as well as water). As
needed monitoring of heavy metals (especially Co and Ni concentrations whose values have been already exceeded
limits according to baseline study) should be organized in response to accidents resulting in land contamination
during the construction stage,

Table 4-1 defines the mitigation measures proposed to mitigate the identified impacts on soil, which should, as a
minimum be included in the Construction Water and Soil Management Plan to be developed and implemented by
the Contractor.

Table 4-1. Proposed Soil Mitigation Measures during Construction Phase
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B Establish a Spill Response Team led by a Spill Response Coordinator to oversee spill containment
and cleanup.

m  Respond to spills immediately to limit contamination.

I Excavate contaminated soil carefully and store it in sealed containers to avoid further
contamination.

B Transport contaminated soil to licensed disposal sites equipped for hazardous waste.

B Ensure proper documentation of waste disposal and follow regulations for safe transport and
handling.

B Drip trays are to be placed beneath any stationary construction equipment to catch leaks of
fuel/oil.

I Appropriately and adequately stocked spill kits are to be available at all construction sites to
clear up any accidental spills/leaks of fuel/oil/chemicals.

Impact of soil B Work activities must immediately be interrupted in case of an uncontrolled spillage of fuel,
engine oil, chemicals, etc., and remediation of the contaminated soil undertaken by removing
the contaminated soil layer from the site to be further treated as hazardous waste and restoring
on very highly the new soil layer.

contamination

sensitive zones B No servicing, washing, or maintenance, re-fuelling of trucks and construction machines will be
carried out on bare ground but in dedicated areas with impermeable surfaces.

M Fuel must be stored in designated areas only, in double-skinned containers or tanks placed
within a protected separation pit equipped with an oil-resistant cover. The volume of this pit
must exceed the maximum capacity of the barrel/tank placed in the pit by at least 10% in case
of leakage.

B Hazardous liquids (including chemicals and oils) must be stored in designated hazardous
materials storage areas only, in clearly labelled containers within secondary containment (110%
of the volume of the container).

B Waste must only be stored in designated areas on construction sites/camps with underlying
impermeable surfaces and never on bare soil.

M If monitoring indicates impacts, additional measures and revised plans will be implemented,
including on-demand monitoring of heavy metals (Co, Ni) and soil quality in nearby agricultural
fields for early contamination detection and remediation.

B Establish a Spill Response Team led by a Spill Response Coordinator to oversee spill containment

and cleanup.
Impact of soil m  Respond to spills immediately to limit contamination.
contamination I Excavate contaminated soil carefully and store it in sealed containers to avoid further

on hlgh|y contamination.

.\ M Transport contaminated soil to licensed disposal sites equipped for hazardous waste.
sensitive zones

M Ensure proper documentation of waste disposal and follow regulations for safe transport and
handling.
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B Drip trays are to be placed beneath any stationary construction equipment to catch leaks of
fuel/oil.

M Appropriately and adequately stocked spill kits are to be available at all construction sites to
clear up any accidental spills/leaks of fuel/oil/chemicals.

M No servicing, washing, or maintenance, re-fuelling of trucks and construction machines will be
carried out on bare ground but in dedicated areas with impermeable surfaces.

B Waste must only be stored in designated areas on construction sites/camps with underlying
impermeable surfaces and never on bare soil.

M If monitoring indicates impacts, additional measures and revised plans will be implemented,
including on-demand monitoring of heavy metals (Co, Ni) and soil quality in nearby agricultural
fields for early contamination detection and remediation.

B Establish a Spill Response Team led by a Spill Response Coordinator to oversee spill containment

and cleanup.
Impact of soil M Excavate contaminated soil carefully and store it in sealed containers to avoid further
contamination contamination.

m  Appropriately and adequately stocked spill kits are to be available at all construction sites to

on moderately
clear up any accidental spills/leaks of fuel/oil/chemicals.

sensitive zones
B Waste must only be stored in designated areas on construction sites/camps with underlying

impermeable surfaces and never on bare soil.

I Storetopsoil in designated, well-drained areas where it is shielded from wind and water erosion.
Utilize temporary barriers like silt fences or windbreaks to minimize erosion risk.

m  If topsoil is to be stored for longer than 3 months, the soil must be turned at monthly intervals
to aerate the soil.

M During dry conditions, topsoil stockpiles must be watered to maintain moisture levels and
preserve the soil’s microbial life and fertility.

M Avoid compaction of topsoil stockpiles by preventing encroachment by heavy machinery or

Impact of equipment with fencing.
topsoil removal m  The top layer of soil will be removed (preferably in dry conditions) and stored separately to
prevent mixing with sub-soil, until construction works are completed,

on very highly

Topsoil stockpiles will be located at least 50 m distance from any watercourses to avoid water
sensitive zones siltation.

Topsoil stockpiles should not be located adjacent to future planned excavations.
The height of the stockpiles should not exceed 2 m.
The gradient of topsoil stockpile slopes should not exceed 259.

Topsoil stockpiles will be clearly labelled as such.

Topsoil stockpiles will be covered to avoid soil erosion where natural revegetation has not
occurred.
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B Drainage channels will be installed around the base of topsoil stockpiles if required to direct
run-off away from the stockpile.

Specifically designated areas for temporary stockpiling of excavated material to be reused or for
spoil disposal must be identified that exclude sensitive biodiversity habitats, sloping areas, and
river flood plains.

Excavated material must be re-used where possible.

Excess material that cannot be reused will be disposed of at a designated spoil disposal site only.

Store topsoil in designated, well-drained areas where it is shielded from wind and water erosion.
Utilize temporary barriers like silt fences or windbreaks to minimize erosion risk.

In dry conditions, water stored topsoil to maintain moisture levels and preserve the soil’s
microbial life and fertility.

B Prevent compaction of stored topsoil by avoiding heavy machinery or equipment from
operating on topsoil stockpiles. If needed, provide a buffer layer of gravel or other material to
minimize compression.

Topsoil stockpiles will be located at least 50 m distance from any watercourses to avoid water
siltation.

Impact of
) Topsoil stockpiles should not be located adjacent to future planned excavations.
topsoil removal
The height of the stockpiles should not exceed 2 m.
on highly
The gradient of topsoil stockpile slopes should not exceed 259.
sensitive zones
Topsoil stockpiles will be clearly labelled as such.

Drainage channels will be installed around the base of topsoil stockpiles if required to direct
run-off away from the stockpile.

Specifically designated areas for temporary stockpiling of excavated material to be reused or for
spoil disposal must be identified that exclude sensitive biodiversity habitats, sloping areas, and
river flood plains.

I Excavated material must be re-used where possible.

Excess material that cannot be reused will be disposed of at a designated spoil disposal site only.

Store topsoil in designated, well-drained areas where it is shielded from wind and water erosion.
Utilize temporary barriers like silt fences or windbreaks to minimize erosion risk.

Impact of M If topsoil is to be stored for longer than 3 months, the soil must be turned at monthly intervals
to aerate the soil

topsoil removal . . . . _— .
P B During dry conditions, topsoil stockpiles must be watered to maintain moisture levels and

on moderately preserve the soil’s microbial life and fertility.

sensitive zones B Avoid compaction of topsoil stockpiles by preventing encroachment by heavy machinery or
equipment with fencing.

M Topsoil stockpiles should not be located adjacent to future planned excavations.
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Topsoil stockpiles will be clearly labelled as such.

Drainage channels will be installed around the base of topsoil stockpiles if required to direct
run-off away from the stockpile.

Excavated material must be re-used where possible.

Excess material that cannot be reused will be disposed of at a designated spoil disposal site only.

Impact of soil
compaction on
very highly

sensitive zones

Minimize the areas where heavy machinery operates to reduce the extent of soil compaction.
Define and clearly mark construction zones to avoid unnecessary disturbance.

Construction access roads and designated areas for parking/turning of construction vehicles and
machinery will be clearly delineated to minimise soil compaction.

Where possible, maintain existing vegetation or restore it after construction to protect the soil
and reduce compaction.

Where feasible, employ lighter machinery or vehicles to reduce the pressure exerted on the soil,
thus reducing the degree of compaction.

After construction, where soil compaction has occurred, use soil aeration techniques, such as
subsoiling or deep ploughing, to break up compacted layers and improve water infiltration.

Topsoil stockpiles will be fenced to prevent access and compaction by Project vehicles.

Agricultural and forestry soils will be handled and stored separately, particularly distinguishing
between topsoil and subsails.

Impact of soil
compaction on

highly sensitive

Minimize the areas where heavy machinery operates to reduce the extent of soil compaction.
Define and clearly mark construction zones to avoid unnecessary disturbance.

Construction access roads and designated areas for parking/turning of construction vehicles and
machinery will be clearly delineated to minimise soil compaction.

Where possible, maintain existing vegetation or restore it after construction to protect the soil
and reduce compaction.

compaction on
moderately

sensitive zones

zones m  Topsoil stockpiles will be fenced to prevent access and compaction by Project vehicles.
B Agricultural and forestry soils will be handled and stored separately, particularly distinguishing
between topsoil and subsails.
B Implement soil aeration to alleviate surface compaction. This can be done through techniques
. like spiking or shallow tilling to improve water infiltration, root penetration, and microbial
Impact of soil

activity. In more severely compacted areas, use deep ripping to break up compacted layers
deeper in the soil profile.

Construction access roads and designated areas for parking/turning of construction vehicles and
machinery will be clearly delineated to minimise soil compaction.

Topsoil stockpiles will be fenced to prevent access and compaction by Project vehicles.

Impact of

change in land

Ensure that access roads do not pass through sensitive land areas

Avoid prime agricultural lands within the IBA and prioritize areas that are already disturbed or
less fertile. Where agricultural land is affected, ensure compensation, relocation, or assistance
to affected farmers.
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use on very

highly sensitive

Maintain buffer zones along rivers, streams, and wetlands to protect water quality and prevent
siltation from construction activities.

Zones M Work with local authorities to plan for sustainable land use post-construction.
B Establish revegetation programs to restore disturbed land.
B Ensure that access roads do not pass through sensitive land areas
Impact of M Avoid prime agricultural lands and prioritize areas that are already disturbed or less fertile.

change in land
use on highly

sensitive zones

Where agricultural land is affected, ensure compensation, relocation, or assistance to affected
farmers.

Work with local authorities to plan for sustainable land use post-construction.

Establish revegetation programs to restore disturbed land.

Impact of
change in land
use on
moderately

sensitive zones

Work with local authorities to plan for sustainable land use post-construction.

Establish revegetation programs to restore disturbed land.

Impact of soil
erosion on very

highly sensitive

Areas cleared of vegetation, or of bare soil must be covered to prevent erosion and reinstated
and revegetated immediately upon completion of the construction works, especially slopes, to
stabilise the soil and minimise soil erosion.

Effective surface water drainage systems must be installed, especially on slopes, to prevent soil
saturation and erosion from surface run-off.

Limit excavation through precise methods and controlled construction sequences to reduce soil
disruption.

zones
m  Reinforce soil with geogrids, soil nailing, or in-situ soil improvement techniques to enhance soil
strength.
B Areas cleared of vegetation, or of bare soil must be covered to prevent erosion and reinstated
Impact of soil and revegetated immediately upon completion of the construction works, especially slopes, to
stabilise the soil and minimise soil erosion.
erosion on

highly sensitive

Effective surface water drainage systems must be installed, especially on slopes, to prevent soil
saturation and erosion from surface run-off.

zones B Limit excavation through precise methods and controlled construction sequences to reduce soil
disruption.
Impact of soil M Effective surface water drainage systems must be installed, especially on slopes, to prevent
erosion on soil saturation and erosion from surface run-off.
moderately M Limit excavation through precise methods and controlled construction sequences to reduce

sensitive zones

soil disruption.
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4.2 Operations Phase

The mitigation strategies during the operational phase are aimed at protecting sensitive receptors by controlling
sources and causes of soil pollution, degradation and erosion and ensuring proper monitoring of soil quality in

compliance with applicable standards.

SRI will develop an Operations Water and Soil Management Plan that will outline the measures that must be
implemented to mitigate the negative impacts on soil (as well as water) during the operation and maintenance of the
railway. An Emergency Preparedness and Response Plan must also be developed and implemented by SRI that
should outline the measures to be taken in the event of a major spill of hazardous materials (e.g. due to a rail

accident).

Table 4-2 defines the mitigation measures proposed to mitigate the identified impacts on soil, which should, as a

minimum be included in the Operations Water and Soil Management Plan.

During any future construction works, Construction Contractors should apply the same mitigation measures as for
the construction phase to prevent soil contamination and terrain instability.

Table 4-2. Proposed Soil Mitigation Measures during Operations Phase

B Prohibit the dumping of waste and undertake regular visual inspections of obvious dumping
sites. Inspections will be carried out by the site supervisor. Any evidence of dumping or soil
contamination will be reported to the Environmental Manager within 24 hours for action.

B The application of herbicides will be carefully managed to prevent over application and
minimise the risk of chemicals leaching into groundwater from the soil. Only selective, low-
toxicity herbicides approved by national regulations (e.g., glyphosate-based products, excluding
persistent or bio-accumulative substances) may be used. Application is prohibited during
rainfall, when heavy rain is forecast within 24 hours, or when wind speeds exceed 15 km/h.

Impacts of soil B Areas where the use of herbicides is prohibited (such as sensitive vegetation areas and zones
near rivers) will be clearly defined and communicated. These consider areas within 20 meters
of rivers, streams, wetlands, and areas with sensitive vegetation, and should be clearly defined
on very highly in site plans and communicated to maintenance personnel.

contamination

sensitive zones m  Perform maintenance activities in dry weather as far as practicable to prevent contamination
from surface run-off.

B Where possible, limit the use of de-icing chemicals during cold weather, giving preference to
mechanical means such as scrubbers and snow ploughs.

B Hazardous and potentially contaminating materials required for maintenance activities must be
stored in accordance with the Construction Phase Hazardous Waste and Materials Management
Plan. This plan will update and replace the Construction Phase version, incorporating
operational risks, site-specific procedures, staff responsibilities, and emergency spill response
measures. Regular training and inspections will be conducted to ensure compliance.
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Regular control and maintenance of the surface water drainage system and structures must be
undertaken, including the removal of accumulated sediments and debris, and cleaning of
oil/water separators, to avoid blockages, overflow and direct discharge of contaminated runoff
onto the surrounding soil.

Impacts of soil
contamination
on highly

sensitive zones

Prohibit the dumping of waste and undertake regular visual inspections of obvious dumping
sites. Inspections will be carried out by the site supervisor. Any evidence of dumping or soil
contamination will be reported to the Environmental Manager within 24 hours for action.

The application of herbicides will be carefully managed to prevent over application and
minimise the risk of chemicals leaching into groundwater from the soil. Only selective, low-
toxicity herbicides approved by national regulations (e.g., glyphosate-based products, excluding
persistent or bio-accumulative substances) may be used. Application is prohibited during
rainfall, when heavy rain is forecast within 24 hours, or when wind speeds exceed 15 km/h.

Areas where the use of herbicides is prohibited (such as sensitive vegetation areas and zones
near rivers) will be clearly defined and communicated. These consider areas within 20 meters
of rivers, streams, wetlands, and areas with sensitive vegetation, and should be clearly defined
in site plans and communicated to maintenance personnel.

Where possible, limit the use of de-icing chemicals during cold weather, giving preference to
mechanical means such as scrubbers and snow ploughs.

Hazardous and potentially contaminating materials required for maintenance activities must be
stored in accordance with the Construction Phase Hazardous Waste and Materials Management
Plan. This plan will update and replace the Construction Phase version, incorporating
operational risks, site-specific procedures, staff responsibilities, and emergency spill response
measures. Regular training and inspections will be conducted to ensure compliance.

Impacts on soil
erosion on very
highly sensitive

zones

Regular maintenance of vegetation should be undertaken in cuttings and on embankments to
ensure slope stability and along affected waterways to minimise soil erosion and reduce
suspended matter in surface run-off.

Implement proper drainage systems (culverts, ditches) to manage water runoff and avoid
ground saturation that could destabilize terrain. Drainage systems must be inspected seasonally
(at minimum before and after the rainy season), with accumulated silt, debris, and vegetation
removed to ensure flow capacity. Storm-readiness measures, including functional checks of
culverts and emergency overflow routes, must be conducted ahead of predicted heavy rainfall.

In areas identified as geotechnically unstable, elevation and reinforcement of tracks and
embankments may be undertaken as part of major maintenance interventions or deferred
design upgrades. This measure will only be triggered based on erosion monitoring data or
significant terrain movement detected during inspections, and it will be coordinated with
engineering assessments

Impacts on soil
erosion on
highly sensitive

zones

Regular maintenance of vegetation should be undertaken in cuttings and on embankments to
ensure slope stability and along affected waterways to minimise soil erosion and reduce
suspended matter in surface run-off.

In areas identified as geotechnically unstable, elevation and reinforcement of tracks and
embankments may be undertaken as part of major maintenance interventions or deferred
design upgrades. This measure will only be triggered based on erosion monitoring data or
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significant terrain movement detected during inspections, and it will be coordinated with
engineering assessments

4.3 Monitoring

Regular monitoring should be conducted throughout the construction and operational phases of the Project to ensure

compliance with the E&S Management Plans, Lenders’ Policies, and ESIA commitments. Additionally, any changes

to baseline environmental conditions should be monitored to verify that the mitigation measures implemented by the

construction contractor and SRI effectively prevent or minimize significant negative impacts. If monitoring indicates

that negative impacts are occurring despite adherence to the Management Plans, additional mitigation measures

may be required, and the plans revised accordingly.

The monitoring activities outlined in Table 4-3 below, related to Soil Quality, are proposed for both the construction

and operational phases.

Table 4-3. Proposed Soil Quality Monitoring Activities for the Construction and Operations Phases

Construction Phase

Heavy metals and metalloid
concentrations (Cd, Cr, Cu, Ni,
Pb, Zn, Ba, Co, Mo, Sb, Hg,
and As) in soil.

In response to
incidents.

Areas with soil
disturbance,
construction material
storage sites, and
locations within 500 m
of the railway corridor.

Soil sampling and analysis by an
accredited laboratory authorized by the
competent Ministry.

Concentrations of industrial
and petroleum-derived
organic contaminants (PCBs,
BTEX, PAHSs, and VOCs) in
soil.

Quarterly and as
needed in response to
spills.

Areas around fuel
storage, maintenance
depots, and
construction sites
where heavy machinery
is used.

Soil sampling and analysis by an
accredited laboratory authorized by the
competent Ministry.

Erosion and sediment
deposition

Monthly and after
heavy rainfall events.

Areas prone to erosion
along the railway
corridor, near
watercourses, and at
cut-and-fill sections

Visual inspection and topographic
surveys.

Operations Phase

Heavy metals and metalloid
concentrations (Cd, Cr, Cu, Ni,

In response to
contamination
concerns.

Areas where spills or
contamination risks
exist

Soil sampling and analysis by an
accredited laboratory authorized by the
competent Ministry

PROJECT PREPARATION FACILITY
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Pb, Zn, Ba, Co, Mo, Sb, Hg,
and As) in soil.

Areas around train

Soil sampling and analysis by an

Concentrations of industrial
and petroleum-derived

organic contaminants (PCBs,

BTEX, PAHs, and VOCs) in
soil.

In response to spills

maintenance and
refuelling stations, as
well as railway depots

Railway embankments,

accredited laboratory authorized by the
competent Ministry

Visual inspection and topographic

Erosion and sediment

Quarterly and after
extreme weather
events.

drainage channels, and
areas with slope

instability.

surveys

deposition
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5 RESIDUAL IMPACTS ASSESSMENT

Table 5-1 presents an assessment of the residual significance of impacts on Soil, during both the construction and

operational phases of the Project, following implementation of the mitigation measures defined in Tables 4-1 and 4-2.

Table 5-1. Significance of Impacts on Soil After Mitigation

the risk of soil
Drip trays, Spill contamination will be
kits, Immediate substantially decreased
interruption, by mitigation measures
Dedicated at certain sites (2), the
areas, impact is medium term —
‘Very high' Designated between 5 to 20 years (2/; (+2)S Lj-l;
sensitivity High storage, and expected to be very L(1)=9
receptors Hazardous localized (2), very high
I (Moderate)
storage, sensitivity receptors (4),
Designated soil contamination is
waste, considered to happen
Contamination with very low likelihood
monitoring (1) after the mitigation
measures
the risk of soil
contamination will be
substantially decreased
by mitigation measures
Drip trays, Spill at certain sites (2), the
. Soil ' . kits, Dedicated impact is medium term — M (2) + ST
Construction . Negative High areas, between 5 to 20 years
contamination oo . . 2)+S@3) +
sensitivity High Designated and expected to be very L(T)=8
receptors waste, localized (2), high (Moderate)
Contamination sensitivity receptors (3),
monitoring soil contamination is
considered to happen
with very low likelihood
(1) after the mitigation
measures
the risk of soil
contamination will be
substantially decreased
by mitigation measures
. . Spill kits, a.t certaip sites (1), the M (1) + ST
Moderate . impact is long term —

. Designated 3)+S() +
sensitivity Moderate waste more than 20 years and L) =7
receptors expected to be very (Low)

localized (3), moderate
sensitivity receptors (2),
soil contamination is
considered to happen
with very low likelihood

U

PPF

PROJECT PREPARATION FACILITY

Page 56 of 69

Ul. Resavska 31, 11000 Belgrade, Serbia | Tel: +381 11 32 34 730 | www.ppf.rs



Republic of Serbia
Ministry of European

OFFICIAL USE

This project is funded by
the European Union

Integration
EU PPF - PROJECT PREPARATION FACILITY
(1) after the mitigation
measures
Topsoail
removal,
Stockpile
location, the risk of topsoil
Excavation removal will be
adjacency, substantially decreased
Stockpile by mitigation measures
height, at certain sites (2), the
\ - Stockpile impact is medium term — M (2) + ST
;/:r:zitTL?tD High gradient, 5 - 20 years and (@) +5(4) +
receptors Stockpile expected to be very L(2) =10
labelling, localized (2), very high (Moderate)
Erosion sensitivity receptors (4),
prevention, topsoil removal is
Drainage considered to happen
channels, possibly (2) after the
Designated mitigation measures
stockpiles,
Material reuse,
Spoil disposal
Stockpile
distance, the risk of topsoil
Excavation removal will be
adjacency, substantially decreased
. Topsoil . Stockpile by mitigation measures
Construction renfoval Negative heigEt, ai certgin sites (2), the
High' Stoclfpile impact is medium term — M (2) + ST
sensitivity il gradler?t, 5 - 20 years and 2)+SQ3) +
receptors Stockpile expected to be very L2 =9
labelling, localized (2), high (Moderate)
Drainage sensitivity receptors (3),
channels, topsoil removal is
Designated considered to happen
stockpiles, possibly (2) after the
Material reuse, mitigation measures
Spoil disposal
the risk of topsoil
removal will be
substantially decreased
Excavation by mitigation measures
adjacency, at certain sites (1), the
‘Moderate' Stockpile impact is medium term — M (1) + ST
o labelling, 5 - 20 years and 2) +S () +
sensitivity Moderate .
receptors Drainage expected to be very L2 =7
channels, localized (2), moderate (Low)
Material reuse, sensitivity receptors (2),
Spoil disposal topsoil removal is
considered to happen
possibly (2) after the
mitigation measures
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the risk of soil
L compaction will be
Minimize )
. substantially decreased
machinery, .
. by mitigation measures
Delineated S
S at certain sites (2), the
zones, Maintain . . K
Werv high' vegetation impact is medium term — M (2) + ST
v ‘ . ' 5 - 20 years and @) +S@) +
sensitivity High Lighter
. . expected to be very L(2) =10
receptors machinery, Soil . .
aeration localized (2), very high (Moderate)
Fenced sen5|‘F|V|ty recep‘tors~ 4),
. soil compaction is
stockpiles, .
Separate soils considered to happen
P possibly (1) after the
mitigation measures
the risk of soil
compaction will be
substantially decreased
Minimize by mitigation measures
machinery, at certain sites (2), the
High' Delineated impact is medium term — M (2) + ST
. Soil . g . . roads, Maintain 5 - 20 years and 2 +S3)+
Construction . Negative sensitivity High .
compaction N vegetation, expected to be very L2 =9
P Fenced localized (2), high (Moderate)
stockpiles, sensitivity receptors (3),
Separate soils soil compaction is
considered to happen
possibly (2) after the
mitigation measures
the risk of soil
compaction will be
substantially decreased
by mitigation measures
at certain sites (1), the
‘Moderate' Delineated impact is medium term — M (1) + ST
. 5 - 20 years and 2) +S(2) +
sensitivity Moderate roads, Fenced
receptors stockpiles expected to be very L@ =7
P P localized (2), moderate (Low)
sensitivity receptors (2),
soil compaction is
considered to happen
possibly (1) after the
mitigation measures
Avoid sensitive mitigation measures will
land areas, reduce the magnitude of
Agricultural impact to some extent
land, Maintain (3), the impact is long
‘Very high' buffer zones, term —more than 20 M (3) + ST
) Change in . sensitivity . Wildlife years and expected to be | (3) + S (4) +
Construction Land Use Negative environmental AT corridors, localized (3), very high L) =12
receptors Habitat offset, sensitivity receptors (4), (High)
Sustainable change in land use will
land use, occur intermittently (2)
Revegetation after the mitigation
programs measures
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mitigation measures
Avoid sensitive S|gn|f|car7tly will rgduce
the magnitude of impact
land areas,
Aaricultural to some extent (2),, the
‘High' 9 ) impact is long term — M (2) + ST
s land, Habitat
sensitivity . more than 20 years and 3)+SA3) +
. High offset, .
environmental . expected to be localized L(2) =10
Sustainable . e
receptors lannin (3), high sensitivity (Moderate)
b g receptors (3), change in
Revegetation .
roarams land use will occur
prog intermittently (2) after
the mitigation measures
mitigation measures
significantly will reduce
the magnitude of impact
at certain sites (1), the
'Moderate' Sustainable impact is long term — M (1) + ST
sensitivity planning, more than 20 years and 3)+S() +
environmental High Revegetation expected to be localized L2) =8
receptors 9 programs (3), moderate sensitivity (Moderate)
receptors (2), change in
land use will occur
intermittently (2) after
the mitigation measures
mitigation measures
Avoid sensitive 5|gn|f|car?tly will rgduce
the magnitude of impact
land areas,
Aaricultural to some extent (2), the
High gricuttu impact is long term — M (2) + ST
2 land, Habitat
sensitivity . more than 20 years and 3)+SQ3) +
High offset, .
human . expected to be localized L(2) =10
Sustainable . o
receptors lannin (3), high sensitivity (Moderate)
P g receptors (3), change in
Revegetation .
roarams land use will occur
prog intermittently (2) after
the mitigation measures
mitigation measures
significantly will reduce
. Change in . the magnitude of impact
Construction land use Negative at certain sites (1),, the
Moderate Sustainable impact is long term — M (1) + ST
sensitivity Hiah planning, more than 20 years and (3) +S(2) +
human 9 Revegetation expected to be localized L) =8
receptors programs (3), moderate sensitivity (Moderate)
receptors (2), change in
land use will occur
intermittently (2) after
the mitigation measures
mitigation measures
Low significantly will reduce M (1) + ST
sensitivity Moderate Sustaln‘able the magr.ntu.de of impact | (3) + S(1) +
human planning at certain sites (1),, the L2 =7
receptors impact is long term — (Low)

more than 20 years and
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expected to be localized
(3), low sensitivity
receptors (1), change in
land use will occur
intermittently (2) after
the mitigation measures
the risk of soil erosion
will be substantially
decreased by mitigation
Erosion control, measures at certain sites
. . Drainage (2), the impact is short M (2) + ST
Very high systems, Deep term — less than 5 years ) +S4) +
sensitivity High foundations, and expected to be very L(1)=9
receptors Controlled localized (2), very high
. . L (Moderate)
excavation, Soil sensitivity receptors (4),
reinforcement soil erosion is considered
to happen with very low
likelihood (1) after the
mitigation measures
the risk of soil erosion
will be substantially
decreased by mitigation
Erosion measures at certain sites
. prev?ntlon, (1) the impact is short M (1) + ST
High Drainage term — less than 5 years @) +50) +
Construction Soil erosion Negative sensitivity Moderate systems, Deep and expected to be very L) =7
receptors foundations, localized (2), high (Low)
Controlled sensitivity receptors (3),
excavation soil erosion is considered
to happen with very low
likelihood (1) after the
mitigation measures
the risk of soil erosion
will be substantially
decreased by mitigation
measures at certain sites
. . . (1), the impact is short M (1) + ST
Moderate Drainage term — less than 5 years @ +5@) +
sensitivity Moderate systems, Deep and expected to be very L) =6
receptors foundations, localized (2), moderate
. e (Low)
Excavation sensitivity receptors (2),
control soil erosion is considered
to happen with very low
likelihood (1) after the
mitigation measures
Waste the risk of soil
prohibition, contamination will be
. . Herbicide subst.avntlailly decreased M (1) + ST
. Very high management, by mitigation measures
Soil . . S () +S@ +
. R Negative sensitivity Moderate Herbicide at certain sites (1), the
Operation contamination . . L(1)=8
receptors zones, Dry impact is short term —
(Moderate)
weather less than 5 years and
maintenance, expected to be very
De-icing localized (2), very high
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reduction, sensitivity receptors (4),
Hazardous soil contamination is
material considered to happen
storage, with very low likelihood
Drainage Q)
maintenance
the risk of soil
contamination will be
substantially decreased
by mitigation measures
Waste L
s at certain sites (1), the
prohibition, . . M (1) + ST
S o impact is short term —
High Herbicide (2)+S@3) +
2 less than 5 years and
sensitivity Moderate management, LMm=7
recentors Herbicid expected to be very (Low)
P erbici .e. localized (2), high
zones, De-icing e
- sensitivity receptors (3),
reduction, . R
. soil contamination is
Material .
considered to happen
storage with very low likelihood
M
‘Moderate'
sensitivity Low
receptors Not applicable
the risk of soil erosion
will be substantially
decreased by mitigation
. measures at certain sites
Vegetation . . .
. (1 the impact is medium
, L maintenance, M (1) + ST
Very high . term -5 - 20 years and
o Drainage 2 +S @) +
sensitivity Moderate expected to be very
systems, . . L(1)=8
receptors . localized (2), very high
Reinforced . (Moderate)
sensitivity receptors (4),
embankments . T .
soil erosion is considered
to happen with very low
likelihood (1) after the
mitigation measures
the risk of soil erosion
. Soil erosion Negative will be substantially
Operation L
decreased by mitigation
measures at certain sites
. (the impact is medium
e Vegetation M (1) + ST
High . term -5 - 20 years and
o maintenance, 2 +S(3) +
sensitivity Moderate . expected to be very
Reinforced . . L()=7
receptors localized (2), high
embankments o (Low)
sensitivity receptors (3),
soil erosion is considered
to happen with very low
likelihood (1) after the
mitigation measures
‘Moderate'
sensitivity Low Not applicable
receptors
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6 CONCLUSION

Construction of the Project is expected to result in potentially significant, negative impacts on soil quality and terrain
stability. The removal of vegetation and excavations to facilitate construction exposes soil and increases erosion
potential. Additionally, the movement of construction vehicles and equipment can lead to soil compaction, which
limits the amount of oxygen available to plant roots, reduces the capacity of the soil to absorb water (leading to
increased surface run-off and potential waterlogging in wet conditions), increases soil erosion potential and restricts
plant root growth. Soil contamination may occur during construction through the direct spillage/leakage of hazardous
materials (chemicals, oils, fuels, lubricants and hydraulic fluids); from mobilized contaminants in surface run-off (e.g.
improperly managed wash water from construction vehicles) and untreated sanitary wastewater from construction
camps. Additionally, the improper handling or transport of hazardous materials and waste can result in direct soil

contamination.

Mitigation measures will be included in the Construction Water and Soil Management Plan to be developed and
implemented by the construction contractor. These will include best practice measures such as the placement of drip
trays beneath any stationary construction equipment to catch leaks of fuel/oil; the availability of appropriately and
adequately stocked spill kits at all construction sites to clear up any accidental spills/leaks of fuel/oil/chemicals; the
installation of effective surface water drainage systems especially on steep slopes; and covering areas of bare soil
to prevent erosion, that must be implemented to avoid or limit negative impacts on soils. Identified zones with a high
density of high sensitivity receptors (located within 500m of the railway) will be subjected to more stringent, targeted

mitigation measures compared to zones with moderate sensitivity receptors.

During the operations phase, the Project is predicted to have potentially significant negative impacts on soil, including
as a result of direct contamination during maintenance activities (e.g. from track maintenance, railway infrastructure
repairs, the application of herbicides, and spillages of hazardous materials following a rail accident. These impacts
should be mitigated through the development and implementation of an Operations Phase Water and Soil
Management Plan and Emergency Preparedness and Response Plan.

Despite the implementation of comprehensive mitigation measures, moderate residual impacts on soil are expected
to persist, particularly in areas with very-high and high-sensitivity receptors such as protected natural habitats and
fertile agricultural land. Proposed mitigation strategies significantly reduce the severity and likelihood of soil impacts.
However, in locations where the soil has high ecological or agricultural value, even minimized impacts remain

significant.

On-demand monitoring of soils will be required throughout the construction and operations phases of the Project to
ensure that the mitigation measures being implemented by the construction contractor and SRI to prevent or limit
potentially significant negative impacts are adequate and effective. Where monitoring indicates that negative impacts
are occurring despite the requirements of Management Plans being met, additional mitigation measures may be
required, and Management Plans revised accordingly to safeguard human and environmental health across the
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Project area. This should include on-demand monitoring of heavy metals, particularly cobalt (Co) and nickel (Ni), as
baseline concentrations have already exceeded regulatory limits. Additionally, on-demand soil quality monitoring in
agricultural fields adjacent to the Project will help to detect contamination early and enable timely remediation efforts.
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Figure 8-1. Survey photos for soil quality measurements
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8. GEOLOGY

This Chapter presents the findings of the assessment of potential impacts on Geological features during both the
construction and operations phases of the Project. The activities that could result in changes to the existing geological
conditions are identified, with an assessment of the potential impacts of those changes on environmental receptors.
Mitigation measures to avoid or minimise negative impacts, are proposed. The methodologies and data sources used
are listed.

8.1.Legislative and Policy Framework

8.1.1.EU Requirements

Various European Union (EU) standards and requirements related to geological features must be adhered to during
the preparation of an ESIA. These standards address issues such as land use, resource extraction, seismic activity,
and more. Below are key EU requirements relevant to geological features in the context of preparing an ESIA:

B Environmental Impact Assessment Directive (2011/92/EU as amended by 2014/52/EU): If the project is located in an
area with known seismic or geological hazards (e.g., landslides, sinkholes, flooding, etc.), these risks need to be
assessed; Assess the effects of the project on the stability of the land.

B The Habitats Directive (92/43/EEC): While primarily focused on the conservation of natural habitats and wild species,
this directive can be relevant for geological features, especially where geological formations contribute to habitat
creation (e.g., caves, rock formations, wetlands); Projects must evaluate the potential impacts on natural features
that may have geological origins, such as karst systems, caves, and coastal features.

B Water Framework Directive (2000/60/EC): Projects involving mining, tunnelling, or deep excavation may require a
more detailed evaluation of the interaction between geological features and water resources (e.g., groundwater flow,
water table shifts).

B Groundwater Directive (2006/118/EC): ensures the protection of groundwater from pollution and deterioration, and
aims to protect groundwater flow, which could be disrupted by railway embankments or tunnelling. Also requires
addressing soil liquefaction risks in areas with high water tables and emphasizes the need to ensure that construction
does not lead to excessive soil erosion or destabilization.

M Floods Directive (2007/60/EC): requires assessment of landslide risks related to high groundwater levels, flooding, or
water erosion.

M Land Use and Spatial Planning Regulations: Any development project should consider geological mapping and planning
that takes into account the stability of the land, especially in regions prone to seismic activity, landslides, or other
geohazards; Land Degradation and Erosion: The project should evaluate how the land will be altered and whether the
surrounding geological conditions might lead to erosion or other forms of land degradation.

M EIA for Mining and Extractive Industries: For projects that require deep excavation or tunnelling, a thorough
geotechnical assessment is often mandatory to evaluate the risks to local geological features and geohazards.

8.1.2. EBRD Requirements
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The EBRD Environmental and Social Policy outlines various Performance Requirements (PRs) that provide a
framework for managing the environmental and social impacts of projects. Several of the PRs specifically address
the need for the proper management of geological resources, protection from geological hazards, and ensuring that

projects are designed to mitigate their impact on the environment and communities.

B PR 3: Resource Efficiency and Pollution Prevention: PR 3 requires appropriate pollution prevention and control
methods to be applied to the Project. This can include pollution from soil erosion.

I PR 4: Health, Safety and Security: In protecting the health and safety of workers and managing health and safety risks
to affected communities, projects should address risks related to geological hazards such as landslides, earthquakes,
soil erosion, and ground subsidence which includes evaluating the geological conditions at the project site and
implementing measures to reduce or eliminate these risks. Whilst this Chapter highlights the geological aspects of
such risks, a detailed discussion of health and safety impacts is provided in Chapter 18, Occupational Health and Safety.

B PR 8: Cultural Heritage: PR 8 applies if the Project “involves significant excavations, demolitions, movement of earth,
drainage, flooding or other changes in the physical environment”. Certain geological formations or landscapes (e.g.,
rock formations, caves, ancient mineral resources) may have cultural or spiritual significance to local communities.
The project must assess the potential impacts on such features and take steps to avoid or mitigate harm; In regions
with significant fossil records or paleontological sites, the project should assess the potential impact of its activities
on these geological and cultural heritage resources. Proper management measures must be put in place to preserve
such sites. A more detailed discussion on cultural heritage considerations is provided in Chapter 15, Cultural Heritage.

B PR 10: Stakeholder Engagement and Information Disclosure: This PR requires that where the Project has E&S impacts,
relevant information will be disclosed to help stakeholders (including affected communities) understand the risks and
impacts. This should include potential risks relating to geohazards. Whilst this Chapter outlines geological risks,
stakeholder engagement strategies and communication related to these issues are discussed in the Stakeholder
Engagement Plan.

8.1.3.EIB Requirements

The relevant Environmental and Social Standards (ESSs), specifically those addressing geological concerns, cover
a range of environmental and social issues, from natural resource management to geohazards, biodiversity, and

pollution prevention.

B ESS 1: Environmental and Social Impact Assessment and Management: Annex 2a of ESS 1 requires “A description of
the expected significant environmental, climate and/or social adverse effects deriving from the vulnerability of the
project to risks of major accidents and/or disasters that are relevant to the project concerned.”

B ESS 3: Resource Efficiency and Pollution Prevention: ESS 3 focus is primarily on the sustainable use of resources,
minimization of pollution, and effective management of environmental impacts. Construction projects might be
located in areas susceptible to geohazards such as earthquakes, landslides, erosion or floods, which could affect the
stability of the land or cause further geological risks. ESS 3 encourages the identification and assessment of such risks
during the ESIA process. The goal is to avoid or minimize negative impacts through proper mitigation measures and
appropriate engineering solutions.

B ESS 4: Biodiversity and Ecosystems: Certain geological formations—such as karst systems, wetlands, or caves—are
critical for maintaining biodiversity and ecosystem services. ESS 4 requires that projects consider the impacts on these
geological features, ensuring that the project does not negatively affect areas that are vital for biodiversity or
ecosystem functions; If the project site is home to important geological heritage (e.g., unique rock formations, fossils,
or other geologically significant areas), the project must take steps to protect these features from disruption or
degradation. Further discussion on biodiversity impacts is provided in Chapter 14, Biodiversity.
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B ESS 5: Climate Change: Climate change can exacerbate the frequency and intensity of certain geohazards such as
landslides, flooding. The standard encourages the assessment and management of such geohazards, particularly in
regions where they may be triggered or intensified by climate change factors (e.g., more intense rainfall leading to
erosion or landslides). The increased frequency of extreme weather events (e.g., heavy rainfall, storms, or drought)
due to climate change may affect the geological stability of an area, making it more prone to events like rock falls,
which in turn can have significant consequences for biodiversity, infrastructure, and local communities. Further
discussion on climate resilience and adaptation measures is provided in Chapter 11, CRVA.

B ESS 8: Labour Rights: Workers involved in construction, or infrastructure projects in geologically sensitive areas are
potentially exposed to geological hazards such as landslides, soil erosion, flooding, rockfalls, or earthquakes. These
risks can affect worker safety, especially if proper geotechnical assessments and safety measures are not in place. The
standard requires that health and safety measures be implemented to protect workers from such risks, and more
detailed discussion on worker safety is provided in Chapter 19, Occupational Health and Safety.

B ESS9: Health, Safety and Security: Projects located in geologically sensitive areas (e.g., earthquake-prone zones, areas
prone to erosion, rockfalls or areas with a high risk of landslides) must assess and mitigate potential risks to community
safety. This could involve conducting geological surveys and studies to understand and reduce the likelihood of
geohazards; The standard requires the implementation of safety measures to protect workers, local communities, and
other stakeholders from potential geological risks, such as the impacts of land subsidence, soil erosion, rockfalls. The
standard requires that projects be prepared to respond to such events through comprehensive emergency
preparedness and response plans. A more detailed analysis of health and safety risks and emergency preparedness is
provided in Chapter 19, Occupational Health and Safety and Chapter 17, Major Accidents and Disasters.

8.1.4.National Legislative Framework

In Serbia, geological features are governed by a combination of laws and regulations that address various aspects

of geological exploration, environmental protection, and natural resource management.

B Law on Environmental Protection: Requires assessment of soil stability and landslide risks for projects that significantly
alter landforms, such as railway construction. Mandates consideration of geotechnical risks, particularly in areas with
steep slopes, soft soils, or seismic activity. The project developer must propose mitigation measures to prevent soil
instability.

B Law on Spatial Planning: Regulates land development and spatial planning, ensuring that infrastructure projects,
including railway construction, consider geological constraints and land-use planning requirements. It defines zoning
regulations and restrictions to prevent construction in geohazard-prone areas.

M Regulations on Geological Data: In Serbia, the Ministry of Mining and Energy is responsible for the collection, storage,
and distribution of geological data. Regulations govern the reporting and sharing of exploration data, ensuring
transparency and oversight.

M Regulation on the Protection of Geological Heritage: Some geological formations and sites are recognized as protected
natural heritage, and this regulation aims to ensure their preservation while allowing for scientific research and
geological exploration.

8.2.Baseline Conditions

8.2.1. Area of Influence
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The Area of Influence (Aol) for the assessment of impacts on geological features is a corridor 1000 meters wide, with
500 meters on each side of the Proposed Railway alignment.

8.2.2.Baseline

For the purpose of this Project, geotechnical surveys of the Aol and exploratory drilling were conducted by
“Geomehanika” d.o.0 in 2023/2024". The obtained data were used to inform the preparation of this assessment.

The geological structure of the Project Aol has been defined on the basis of the research conducted (2023-2024, as
well as a review of publicly available documentation; Basic geological map in 1:100 0002, Interpreter for the Parac¢in?®

and Aleksinac* paper,

Regional geological context

The largest geological formation comprises the wide alluvial plain of the Great Morava River, which consists of

Quaternary age deposits in the form of river terraces, as well as river facies (beds, floods and floodplains).

The geological structure of the Project route (Paracin—Trupale (NiS), has been determined according to the Basic
Geology Map — Paracin® and Aleksinac sheet®. On this sheet, through the middle of which the South Morava River
flows in a northwest-southeast direction, there are the mountains Devica, Ozren, Leskovik, Mali Jastrebac and parts
of Veliki,Jastrebac and Poslon mountains. There are sections on the northern, western and southern parts of the

sheet, Sokobanja, Krusevac and Toplica basins.

The oldest rocks are of Proterozoic age - they represent the so-called crystalline slates. "the lower one complex" of
the Serbian-Macedonian mass discovered in the western part of the sheet on Veliki Jastrepac, Poslonska planina
and Duniski vis. These are metamorphosed highly crystalline rocks to the garnet-amphibolite facies (staurolite-
almandine subfacies), in places and eclogitic facies, often with pronounced potassic metasomatosis. Within these
rocks, which belong to the core of the Serbian Macedonian massif, are andesine gneisses, amphibolites and

amphibole gneisses, eclogites, marbles and migmatites (Mi) see Figure 8-1.

Neogene sediments are widely distributed. They were deposited in tectonics basins filled with lake or terrestrial

sediments. Depending on the pre-Neogen geological formations, as well as young tectonic movements, basins were

1 Geomehanika doo, (2024), Elaborate on geotechnical conditions for the reconstruction of the railway route
2 Basic geological map in 1:100 000, https://geoliss.mre.gov.rs/prez/OGK/RasterSrbija/

3 Doli¢, D., Kaleni¢, M., Markovi¢, B., Dimitirijevi¢, M., Radoici¢, R., Lon¢arevic¢ C. (1981). Interpreter for the Paracin paper, K 34-7. Belgrade: Federal Geological
Institute

4 Krstic, B., Veselinovic¢, M., Divljan, M., & Rakic, M. (1980b). Interpreter for the Aleksinac paper, K 34-20. Belgrade: Federal Geological Institute

5 Doli¢, D., Kalenic¢, M., Markovi¢, B., Dimitirijevié, M., Radoicic, R., Loncarevi¢ C. (1981). Interpreter for the Paracin paper, K 34-7. Belgrade: Federal Geological
Institute

6 Krsti¢, B., Veselinovié, M., Divljan, M., & Raki¢, M. (1980b). Interpreter for the Aleksinac paper, K 34-20. Belgrade: Federal Geological Institute

PPF
PROJECT PREPARATION FACILITY Ul. Resavska 31, 11000 Belgrade, Serbia | Tel: +381 11 32 34 730 | www.ppf.rs




Republic of Serbia This project is funded by
Ministry of European the European Linion
Integration

EU PPF - PROJECT PREPARATION FACILITY

formed in the area of Great and Western Morava, Lev¢e and Belica river and various types of Miocene sediments
were deposited in them. The Miocene is represented by lower and middle Miocene freshwater sediments and marine
brackish sediments Paratethys sediments of Tortonian and Sarmatian age. During the Miocene, there were also

minor occurrences of pyroclastic rocks.

The youngest formations are located in the Moravian Basin. They are presented Upper Pliocene-Pleistocene,
Pleistocene and Holocene deposits. In the Quaternary sediments, the youngest sedimentary formations are
represented on the ground in the entire research area, in the form of slope deluvial and proluvial sediments and river
alluvial and terrace deposits (a, alt, am, pr, dpr, t1, t2). Organogenic-marsh sediments (b) are deposited in abandoned
river meanders. Sediments of the bed facies (pr) build deeper parts of the terrain, and their composition includes
slightly gravelly sands, sands of different granulations and slightly clayey sands. Over these sediments lie sediments
of the flood facies (dpr) - which make up the surface parts of the terrain and are composed of silt and silty-sandy
clays that are humified or covered with a layer of loose material in their highest part. See Figure 8-1.

Description of geological formations

Based on Figure 8-1 below, it can be seen that the Project route along its entire length in the sub-section from
Paracin to Stala¢ passes through deluvial-proluvial and proluvial sediments. In the sub-section from Dunis to Trupale,
the railway starts from migmatites, then passes through Miocene deposits to alluvial, terrace, and proluvial deposits,
which are dominant along most of this subsection.

Deposits that are present within the 500m zone around the Project route (Project Aol) are presented in Table 8-1

and Figure 8-1 below, according to the chainage of the railway by distance.

Table 8-1. Sediments in Geological formations present along the Project route

153+380-155+900 dpr Gravels, sands, silts, clayey sands
155+900-156+000 a Gravels and sands
156+000-163+800 dpr Gravels, sands, silts, clayey sands
163+800-164+100 a Gravels and sands
164+100-169+400 dpr Gravels, sands, silts, clayey sands
169+400-169+500 a Gravels and sands
169+500-171+100 pr Gravels, sands, silts, clayey sands
171+100-172+000 am Silts, clayey sands
172+000-174+000 pr Gravels, sands, silts, clayey sands
192+300-192+700 Mi Migmatites
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Conglomerates, sandstones,
192+700-193+600 M;
claystones, limestones
193+600-194+100 al Gravels and sands
Conglomerates, sandstones,
194+100-196+000 M.
claystones, limestones
196+000-200+000 t Terrace sediments
200+000-204+800 alt Terrace sediments
204+800-207+000 pr Gravels, sands, silts, clayey sands
207+000-222+000 alt Terrace sediments
222+000-227+000 al Gravels and sands
227+000-229+642 t Terrace sediments

For more detailed information regarding the geological structure of Project Aol, geological map at a scale 1:100.000

is shown on Figure 8-1.
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Figure 8-1. Geological map of the Project Aol at a scale of 1:100.000 (showing the 500m buffer zone along

the railway line)’

7 Basic geological map in 1:100 000, sheets Paracin (K34-7) and Aleksinac (K34-20), https://geoliss.mre.gov.rs/prez/OGK/RasterSrbija/
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Geomorphological characteristics

The Project area is located, for the most part, within the alluvial plain of the Great and South Morava River.

In geomorphological terms, an alternation between flatland and hilly-rolling terrain types is observed. The basic
morphological forms of the terrain were created for the most part by alluvial-lacustrine processes. These forms were
created by planar and linear erosion, which is still reflected in the work of streams and rivers, while the modern relief

is in the immediate area of the existing railway created by works on the construction of the railway.

Morphologically, the area where the existing railway route is located predominantly represents the alluvial plain of
the Great and South Morava rivers. Along these rivers, there are numerous intermittent and permanent watercourses,
such as Crnica river, Bacijski stream, Slatinski stream, Simin stream, Jankov stream, Srezovacka river, and

Radevacka river (more about watercourses can be found in Chapter 9, Surface Waters).

The Great and South Morava rivers, along with their tributaries, have formed zones of alluvial and terrace deposits,
classifying most of the Project Aol as flatland terrain. Hilly-rolling terrains are present along the peripheral parts of
the river valley, where the terrain begins to "rise." This type of relief is found within unconsolidated to weakly
consolidated Miocene-aged sediments. Hilly terrain is observed at the beginning of the Bunis-Trupale sub-section,
where the construction of the Bunis tunnel is planned.

The highest points (Figure 8-2) are within mountainous areas, including the peaks of Manjin kam (1186 m) and
Koviljak (1138 m) on the Devica mountain; Jezerski stolovc (1129 m) and Leskovik (1174 m) on the Ozren mountain,
and the highest peaks of the Veliki Jastrebac mountain, namely: Turka Karaula (1140 m) and Anatema (1075 m).

The rest of the area (Pomoravlje) is predominantly flat or hilly with an occasional low mountain.

The absolute elevations of the terrain in the geodetic survey zone along the existing Parac¢in—Stala¢ sub-section of
the Project route are within the limits of 124—140 metres above sea level (m.a.s.l), whilst along the Bunis—Trupale
(Ni8) sub-section of the Project route, elevations are around 147-193 m.a.s.l. Elevation map is provided at Figure
8-3.
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Engineering geological conditions

This section provides an overview of the key engineering-geological units, their spatial distribution, and their
implications for project construction. Figure 8-4 presents the spatial distribution of these units within the Aol.

The engineering geological conditions within the Project Area of Influence (Aol) are characterized by a diverse range
of lithological and geo-mechanical properties, as outlined in Table 8-2.

The project Aol passes through various geological units with distinct characteristics. Loose and soft Quaternary
deposits (sands, gravels, and clays) exhibit large deformability and occasional erosion or waterlogging, which may
require stabilization measures. Heterogeneous lake deposits (sands, clays, marls) show medium to high deformability
and waterlogging risks, demanding dewatering and stabilization in certain areas. Artificial embankments, made of
clays, sands, and gravels, are generally stable but may experience settlement, requiring monitoring. Crystalline
metamorphic rocks (gneisses and micaschists) provide a stable foundation with low deformability, though excavation

can be challenging.

Table 8-2. Engineering geological units and their basic characteristics

Basic features: The unevenness in terms of the composition of the complex is pronounced, such as the
unevenness of occasional or permanent erosion and torrential activity; the water content of the
environment is mostly constant
Complexes: Complexes of loose and soft Quaternary deposits

105 Deformability: Mostly large deformability
Genetic affiliation: Slope and slope-fluvial deposits

Lithogenetic type: Alluvial-proluvial sediments

Lithogenetic description: Gravels, sands, sandy and silty clays

Basic properties: Predominantly well-composed, well-consolidated, less watered, well-drained and stable
environment
Complexes: Complexes of loose and soft Quaternary deposits
1 Deformability: Mostly large deformability
Genetic affiliation: Slope and slope-fluvial deposits
Lithogenetic type: River-terrace sediments-complex hypsometrically and facies unbroken down

Lithogenetic description: Sands, gravels and sandy clays

Basic properties: The environment is extremely heterogeneous in terms of composition and engineering
geological properties, with very uneven quantitative and qualitative participation and relationships of

96 individual members of the complex; uneven composition and occasional waterlogging in the upper zone

may be the main cause of the possible occurrence and development of landslides, as well as the sporadic

development of erosion
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Complexes: Heterogeneous complexes of lake deposits
Deformability: Medium to high deformability
Genetic affiliation: Clay - clastic and carbonate sediments
Lithogenetic type: Highly heterogeneous complex of lake sediments
Lithogenetic description: Sands, clays, marls, marlstones, gravels, sandstones, conglomerates,

agglomerates, limestones, tuffs, coals

Basic properties: The environment is of uneven compressibility, periodically highly watered in the upper
zone, subject to changes and minor deformations under load; loessoid-marsh and marshy soils are
generally of high compressibility
Complexes: Heterogeneous complexes of lake deposits

e Deformability: Medium to high deformability
Genetic affiliation: Clay - clastic and carbonate sediments

Lithogenetic type: Grabel-sand complex of lake and river-lake deposits

Lithogenetic description: Sands, gravels, subordinate to clays

Basic characteristics: The environment is uniform composition, well composed and sufficiently compacted
and consolidated. Medium uniform composition, well composed and sufficiently compacted and
consolidated
Complexes: Complexes of loose and soft Quaternary deposits
Deformability: Mostly large deformability
Genetic affiliation: Anthropogenic creations
Lithogenetic type: Artificial embankments

Lithogenetic description: Clays, sands, gravels, gravel

Basic properties: An environment of great facies diversity, heterogeneous in terms of composition and
uneven engineering-geological properties, which is determined by the degree of dynamic development of
the alluvial environment, the relationship of individual members in the complex, the water content of the

environment, as well as the activity of fluvial erosion and torrents
98 Complexes: Complexes of loose and soft Quaternary deposits
Deformability: Mostly large deformability
Genetic affiliation: Slope and slope-fluvial deposits
Lithogenetic type: Alluvial sediments-flood facies

Lithogenetic description: Silty-sandy clays

Basic properties: Rock mass anisotropic in terms of composition, strength, cracking and disintegration,
uneven stability and erodibility

121 Complexes: Complexes of less solid to very solid sedimentary rocks

Deformability: Medium to low deformability

Genetic affiliation: Shale metamorphic rocks
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Lithogenetic type: Highly crystalline metamorphic rocks

Lithogenetic description: Gneisses, micaschists, leptinolites...

It should be noted that despite geological unit No.96 being a possible cause of the occurrence and development of
landslides, and being present within the Project Aol (as shown in Figure 8-4), no active landslides have been
observed within the Project Aol, which is considered to be geologically stable (based on geological investigations
undertaken in the period November 2023—-January 2025 for the purposes of this Project).
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8 Engineering geological map of Yugoslavia, M 1:500,000 (Geological and Geophysical Research Institute, Belgrade, 1969).
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Existing and potential geodynamic processes

In accordance with the lithological composition and morphology of the Parac¢in—Stala¢ sub-section of the Project Aol,
no significant occurrences of modern geodynamic processes and phenomena (i.e. the ongoing processes and
phenomena that are shaping and modifying the Earth’s surface such as tectonic activity, soil erosion and landslides)
were identified based on the results of field research conducted by Geomehanika from November 2023—-January
2025 for the purpose of this Project in the Geotechnical elaborate®, which was prepared based on the field

investigations conducted.

Along the Project route from Bunis to Trupale (Ni$), there are two categories of terrain:

M stable terrains

M conditionally stable terrains

The ‘stable terrains’ are part of extensive alluvial and terrace-accumulation plains, composed of loess-like clayey and
sandy-gravel materials, as well as cones of alluvial-proluvial deposits. The geological formation in this category is
the wide alluvial plain characterized by Quaternary-age deposits, including river terraces and river facies (beds,
floods, and floodplains) - a, alt, am, pr, dpr, t1, t> (Figure 8-1). In these areas, the construction of planned facilities is
possible without significant limitations, except for the need to consider the maximum centennial flood levels in the
floodplain (PI-Q) of the South Morava River when properly dimensioning embankments. Within the alluvial plateaus,
in certain sections, the occurrence of waterlogged areas or fossil riverbeds of meandering rivers is possible. In these
zones (organogenic-marsh sediments (b) often indicate old river meanders and waterlogged areas, see Figure 8-1),
the presence of low-bearing capacity material in the subsoil may occur. The construction of embankments over such
terrain requires ameliorative interventions to improve the soil through drainage, material replacement, soil

strengthening using geocomposites, and other methods.

The ‘conditionally stable terrains’ mainly encompass the sloping areas of the terrain, consisting of deluvial deposits
and the residual weathered material of Miocene complexes (M, M3) (Figure 8-1). These deposits vary in thickness.
Under natural conditions, these terrains are in a state of marginal equilibrium. Excavations for cuts and embankments
depend on the physical-mechanical properties of the present lithological units, but in principle, the creation of deep
cuts and embankments with uniform continuous slopes will be avoided due to the risk of destabilization and
uncontrolled sliding and rockfalls. This means that the slopes of cuts and embankments must be dimensioned based
on the defined geotechnical properties of the environments in which they will be executed. The sides of deeper cuts

9 Geomehanika doo, (2024), Elaborate on geotechnical conditions for the reconstruction of the railway route
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should be protected considering proposed designed measures. The following table lists the cuts and embankments
with locations and the design measures along the railway.

Table 8-3. Tunnel portals, cuts and embankments along the route and design measures

Tunnel
approach | 192+010. | 192+30 . The excavation on both sides of the tunnel is
1 right 295.00
(Entrance 00 5.00 designed with a 5:1 slope and will be
portal) protected with a layer of reinforced shotcrete
Tunnel and systematic anchors.
approach | 192+830. | 192+97 The slopes of the entrance and exit tunnel
2 right 149.00
(Exit 00 9.00 approaches will be protected by a pile
portal) structure.
193+050. | 193+25
3 cut right 200.00
00 0.00
195+140. | 195+25
4 cut right 110.00
00 0.00
195+630. | 195+71
5 cut right 87.00
00 7.00
199+200. | 199+45 Slope protection by installing reinforced
6 cut right 253.00
00 3.00 geomats and hydroseeding, the
199+850. | 200+10 reinforcement of the geomat to the slope is
7 cut right 363.00 i
00 0.00 done using rebar anchors @16, length L=1 m.
200+100. | 200+20
8 cut left 100
00 0.00
218+198. | 218+25
9 cut right 52.00
00 0.00
226+842. | 226+90
10 cut right 58.00
00 0.00
emabnkm | 193+350. | 193+60 Embankment greater than 3m. Resolved by
left 250.00
1 ent 00 0.00 flattening the slopes.
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emabnkm | 194+250. | 194+70 the entire
450.00
2 ent 00 0.00 railway body
emabnkm | 195+800. | 196+40 the entire
600.00
3 ent 00 0.00 railway body
emabnkm | 206+800. | 206+85 the entire
50.00
4 ent 00 0.00 railway body
emabnkm | 221+150. | 221+40
250.00
5 ent 00 0.00 left
emabnkm | 221+850. | 223+00 the entire
1150.00
6 ent 00 0.00 railway body
emabnkm | 223+300. | 223+95 the entire
650.00
7 ent 00 0.00 railway body
emabnkm | 226+450. | 226+75 the entire
300.00
8 ent 00 0.00 railway body

The following modern geodynamic processes/phenomena are known to occur within the Bunis to Trupale (Ni$) sub-
section of the Project Aol:

M Earthquakes
M Gully erosion and

M Rockfalls

The Project is located within an area prone to earthquakes (based on the seismological hazard map (RSZ 2010) for
a return period of 475 years, the Project area is located in zone VIII° MSK scale (http://www.seismo.gov.rs), with a
seismicity coefficient of between 0.10 and 0.20). The last strong earthquake affecting the Project Aol occurred in
Krusevac (May 10, 2022) and was of magnitude 4.6. Several minor earthquakes were also registered in the period
21-26 June 2022 in the area of Kragujevac with a maximum intensity of 3.2. In accordance with legal requirements,
all Project components must be designed and constructed in accordance with Eurocode 8 and the associated
National Annex (to ensure that in the event of earthquakes human lives are protected; damage is limited; and
structures important for civil protection remain operational). The impact of an earthquake on the Project has been
assessed in the Major Accidents and Disasters Chapter of this ESIA Report (Chapter 17).

For the purpose of developing the Preliminary Design, a certain number of investigation works were conducted.
Based on the available scope and obtained results, an analysis of the railway reconstruction was carried out from a

geotechnical perspective. When reviewing the results, for the next design phase (Main Design), it will be necessary
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to undertake more detailed investigations in areas of the terrain that are more demanding for construction, particularly
in sections with high embankments and deep cuts (Table 8-3). If the terrain conditions or existing site conditions
require steeper and higher cuts, it will be necessary to provide slope protection using gabion walls or protective mesh
in combination with anchors. Additionally, slope revegetation and hydroseeding should be planned. These measures

have been included in the Project design, and therefore no negative impacts are expected at these locations.

The gully erosion process is prevalent in the location where the Punis Tunnel is planned to be constructed (the
entrance portal is at km 192+010, and the exit portal is at km 192+830). Most gullies are just a few meters deep. The
gully erosion process is typical of terrains with high levels of surface weathering, considering that the underlying
bedrock consists of relatively hard metamorphic rock (or gneiss). The gully erosion process is a significant factor
when constructing tunnels, particularly around the tunnel portals, as there is the potential for rapid gravitational
movement of large, solid blocks of rock (detached from a larger mass of rock due to erosion, weathering or tectonic
forces), as well as the occurrence of torrential flows of saturated material (i.e. soil, rocks, vegetation) during intense

rainfall or sudden snowmelt.

In the terrain designated for tunnel construction, the process of material rockfall is present. On these slopes, the
typical development of the weathering of surface crust can be observed, with deluvial and eluviual covers of the
underlying rock mass, which itself varies in terms of alteration and fracturing. The steep slopes of the hills in the area
of the future tunnel are covered with vegetation, although material from the surface weathering zone of the rock may
be prone to erosion, especially during intense rainfall. According to Table 8-2, unit 121 highlights the presence of
highly crystalline metamorphic rocks such as gneisses and micaschists, which, despite being harder, can be
weathered and fractured along existing planes of weakness. These fractured sections could lead to rockfalls,
particularly on the steep slopes in the area. Inadequate and unprotected cutting of slopes may lead to rockfalls, so

specific designed protection measures have been planned for these locations (Table 8-3).

Given that the terrain designated for the future tunnel is covered with dense vegetation and that steep slopes rise
immediately next to the existing railway, it was extremely difficult to access the planned borehole locations. However,
two exploratory boreholes were drilled, along with geophysical investigations and dilatometer testing in the boreholes.
It was concluded that the material is heterogeneous both in composition and in its physical-mechanical parameters.
In such materials, it is important to emphasize that the stabilization of future slopes must be carried out simultaneously
with the excavation, meaning that each excavation stage must be secured as quickly as possible. If an open slope
(or part of it) is left unsecured for a prolonged period, exposure to atmospheric conditions may lead to a weakening
of the predicted geomechanical parameters of the soil or rock mass'0. Considering that only a minimal amount of

10 Geomehanika doo, (2024), Elaborate on geotechnical conditions for the reconstruction of the railway route
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investigation was carried out due to the inaccessibility of the location, it is necessary in the next phase of
investigations to plan for clearing the terrain and constructing adequate access roads to enable the execution of
further investigation works.

The Scoping Report for the Project identified that the landslide risk along the railway route is not significant and that
there are no large-scale unstable slopes. A site visit was recommended to confirm this. Following the subsequent
geological investigations done in the period from November 2023—-January 2025, no active landslides were observed
within the Project Aol.

8.3. Assessment of potential impacts

This chapter assesses how the construction and operation of the Project could impact existing geological conditions
and how geological conditions may impact construction and operation. It also details the mitigation measures that
should be implemented to avoid or minimise negative impacts on geological features during both the construction

and operational phases.

The northern part of the Project route (Parac¢in—Stala¢) goes through the Velika Morava valley and the southern part
(Punis—Trupale (Ni§)) goes through the South Morava valley, where the land is flatter. Although ELSUS predicts a
medium risk of landslides along the Project route, the elevation gradient is generally insufficient for the occurrence
of landslides. Furthermore, based on the engineering geological map (Figure 8-3), known active and dormant
landslides are outside of the Project Aol and therefore the impact of the Project on increasing the potential for

landslides was scoped out of the assessment for both the construction and operations phases.

Two additional geohazards have been identified within in the Aol that may be impacted by the construction and/or
operation of the Project: gully erosion in area of the Dunis tunnel, but with a low likelihood of impact, as the gullies
are present on the ground surface, above the tunnel structure and rockfalls with a low likelihood of occurrence, as
slope stabilization measures have been incorporated into the design for the cuttings and tunnel portals. The following
assessment is therefore focused on how Project activities are predicted to exacerbate these geohazards, and any

associated impacts on identified sensitive receptors.
Assumptions and Limitations:

The specific placement of various Project components including laydown areas, construction camps, access roads,
and spoil disposal areas, are yet to be finalized. Therefore, this assessment focuses solely on evaluating impacts
linked directly to the current known Project footprint. The assessment assumes that the natural recovery and
attenuation processes within geological systems will function as anticipated. However, unexpected environmental
shifts, such as extreme weather events or significant land use changes, have the potential to impact the assessment's
accuracy.
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Any significant modifications to the Project's design or operation in the future will not have been considered in this
assessment. Nevertheless, the assessment outlines mitigation measures to be implemented for Project components
where specific details are currently unknown. It also identifies avoidance measures where applicable and indicates
the necessity for further assessments during detailed design phases. The effectiveness of all proposed mitigation

measures in reducing environmental impacts is contingent upon their successful implementation.
8.3.1.Impact assessment methodology

The standard methodology for assessing the impacts of the Project on geological features is outlined in Chapter 5 of

this ESIA. Any deviations from this methodology are outlined in the following Sections of this Chapter.

Magnitude

Magnitude defines the severity of an impact, or extent of changes to the baseline. In order to determine the magnitude
of an impact, the methodology adopted for this assessment specifically includes an evaluation of scale of the gully

erosion/rockfall and their impacts on geological formations. These are defined in Table 8-4 below.

Table 8-4. Definition of grades for magnitude

Minor, local disturbances without significant
disruption of geological formations and no impact
Low impact on terrain stability; easily mitigated by 1
impementation of erosion control and stabilization

measures.

Limited damage to soil or surface layers, potential
formation of more pronounced gullies or minor
Moderate impact rockfalls that locally affect terrain morphology but 2
without broader destabilization, and manageable

with standard mitigation measures.

More significant rockfalls or gully formation
affecting the stability of cuttings/embankments or
slopes, disturbing the natural structure of the soil
Severe impact 3
and geological formations, requiring extraordinary

or additional engineering stabilization and

remediation measures.
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Very serious rockfalls or substantial soil loss with the
potential for permanent terrain destabilization, long-
Very severe impact 4
term or irreversible changes to the geological

structure and soil characteristics.

Sensitivity

For the purposes of this assessment, the sensitivity of environmental receptors that could be impacted by changes
in the geological baseline has been defined as outlined below.

‘Very high’ sensitivity receptors include geological units that are prone to destabilization due to poor consolidation

and high-water content (units 96, 114).

‘High’ sensitivity receptors include poorly to moderately consolidated sediments of alluvial and deluvial origin found
in floodplain areas of rivers and streams. These units have a potential for destabilization, especially under conditions
of water saturation or increased loading due to construction activities (units 105, 98).

‘Moderate’ sensitivity receptors encompass moderately consolidated terrace sediments, artificial embankments,
as well as slope sediments. While local instabilities may occur, these units are generally stable, with a moderate risk

of destabilization, particularly if construction work and drainage are properly managed (units 1, 111).

‘Low’ sensitivity receptors are characterized by high resistance to degradation and good consolidation, often with
low natural porosity and reduced permeability. Metamorphic rocks (gneisses, migmatites) represent a solid, stable
material that is resistant to destabilization processes (unit 121). However, their behaviour is highly dependent on
structural features such as foliation, presence of tectonic and fault zones, and degree of weathering.

The Table 8-5 presents the locations along the railway line where cuts, embankments, and the tunnel are designed,
and which have been identified as potential areas of impact in terms of rockfalls and gully erosion. For each location,
chainages, basic characteristics and degree of deformability according to the engineering-geological map (Figure
8-4) and sensitivity grade are provided. In defining receptor sensitivity, all engineering-geological units in Project Aol
and their characteristics were considered, with particular attention to deformability. However, the following table
highlights only those locations where potential impacts are expected due to the combination of engineering

interventions and natural ground conditions.

Table 8-5. Tunnel portals, cuttings and embankments in relation to the engineering-geological map and

receptor sensitivity grades
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Tunnel approach

1 192+010.00
(Entrance portal)

192+305.00

121 - Medium to low
deformability, the
anisotropic nature and
uneven stability make
this unit prone to
destabilization
96 - Medium to high
deformability, high
deformability and
heterogeneity, with
waterlogging and the
potential for erosion,
make this unit prone to
destabilization
98 - Mostly large
deformability, highly
heterogeneous in
composition and
engineering-geological
properties and prone to
destabilization due to the
large deformability and
the dynamic nature of its

environment

High
€)

Tunnel approach

2 192+830.00
(Exit portal)

192+979.00

121 - Medium to low
deformability, the
anisotropic nature and
uneven stability make
this unit prone to

destabilization

High
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96 - Medium to high
deformability, high
deformability and
heterogeneity, with

waterlogging and the

potential for erosion,
make this unit prone to
destabilization
98 - Mostly large
deformability, highly
heterogeneous in
composition and
engineering-geological
properties and prone to
destabilization due to the
large deformability and
the dynamic nature of its

environment

96 - Medium to high
deformability, high
deformability and
heterogeneity, with Very high

3 cut 193+050.00 193+250.00

waterlogging and the 4)
potential for erosion,

make this unit prone to

destabilization

96 - Medium to high
deformability, high
deformability and Very high

4 cut 195+140.00 195+250.00

heterogeneity, with (4)

waterlogging and the

potential for erosion,
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make this unit prone to

destabilization

96 - Medium to high
deformability, high
deformability and
heterogeneity, with Very high

5 cut 195+630.00 195+717.00

waterlogging and the 4)
potential for erosion,

make this unit prone to

destabilization

96 - Medium to high
deformability, high
deformability and
heterogeneity, with Very high

6 cut 199+200.00 199+453.00

waterlogging and the 4)
potential for erosion,

make this unit prone to

destabilization

96 - Medium to high
deformability, high
deformability and
heterogeneity, with Very high

7 cut 199+850.00 200+100.00

waterlogging and the (4)
potential for erosion,

make this unit prone to

destabilization

96 - Medium to high
deformability, high
deformability and Very high

8 cut 200+100.00 200+200.00
heterogeneity, with 4)

waterlogging and the

potential for erosion,
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make this unit prone to

destabilization

105 - Mostly large
deformability, large
deformability and
variability in
High
218+250.00 composition, combined
©)

9 cut 218+198.00

with erosion and
torrential activity, make
this unit highly prone to

destabilization

98 - Mostly large
deformability, highly
heterogeneous in
composition and
High
3)

engineering-geological

226+842.00 226+900.00
properties and prone to

10 cut
destabilization due to the
large deformability and
the dynamic nature of its

environment

121 - Medium to low

deformability, the

anisotropic nature and Low

193+350.00 193+600.00
uneven stability make (1)

1 emabnkment
this unit prone to

destabilization

96 - Medium to high

deformability, high

deformability and Very high
194+700.00
“)

2 emabnkment 194+250.00
heterogeneity, with

waterlogging and the

potential for erosion,
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HEY

3ATEBE

make this unit prone to

destabilization

emabnkment

195+800.00

196+400.00

96 - Medium to high
deformability, high
deformability and
heterogeneity, with

waterlogging and the

potential for erosion,
make this unit prone to

destabilization

Very high
“4)

emabnkment

206+800.00

206+850.00

111 - Mostly large
deformability, well-
compacted and
consolidated, the large
deformability and
potential for instability in
artificial embankments
make this unit
susceptible to

destabilization

Moderate

@)

emabnkment

221+150.00

221+400.00

98 - Mostly large
deformability, highly
heterogeneous in
composition and
engineering-geological
properties and prone to
destabilization due to the
large deformability and
the dynamic nature of its

environment

High
(©)

emabnkment

221+850.00

223+000.00

98 - Mostly large
deformability, highly

heterogeneous in

High
©)
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composition and
engineering-geological
properties and prone to
destabilization due to the
large deformability and
the dynamic nature of its

environment

98 - Mostly large
deformability, highly
heterogeneous in
composition and

engineering-geological High
7 emabnkment 223+300.00 223+950.00
properties and prone to (3)
destabilization due to the
large deformability and

the dynamic nature of its

environment

98 - Mostly large
deformability, highly
heterogeneous in
composition and

engineering-geological High
8 emabnkment 226+450.00 226+750.00
properties and prone to (3)
destabilization due to the

large deformability and

the dynamic nature of its

environment

All four categories of environmental receptor in terms of sensitivity may be impacted within the Project Aol.

The locations of receptors of different ‘Sensitivity’ as explained above is the same for each impact being
assessed and is applied to all other construction and operations phase impacts below. Impact assessments

have been conducted separately for each category of sensitive receptor, as relevant.

8.3.2.Construction Phase Impacts
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Railway construction Projects (including construction of the track and stations, underpasses, overpasses and tunnels)
can exacerbate geohazards, which can result in negative effects on sensitive receptors. The impacts of concern on
geohazards during the construction phase are:

B Anincrease in the probability of rockfalls and
B Anincrease in the occurrence and extent of gully erosion.

B Impact on terrain stability at the tunnel portals

Impact of an increase in probability of rockfalls

Rockfalls can be a significant geohazard, and their impacts can arise from several sources related to construction

activities. The main sources of an increase in the probability of rockfalls during the construction phase may include:

I Large-scale excavations, which can destabilize slopes and increase the risk of rockfalls, especially if the soil or rock
structure is weak or fractured.

B Natural slopes around the tunnel portals may be destabilized due to vibrations caused by the use of heavy equipment,
or tunnelling machines. The use of heavy construction machinery can generate vibration that may trigger rockfall in
nearby unstable slopes or areas with loose soil.

B The construction of drainage systems or changes in surface water flow (such as creating new channels) can exacerbate
rockfall risk. Improper drainage can lead to water infiltration, which may weaken rock layers and trigger rockfalls.

m  Removal of vegetation during the construction process can destabilize slopes. Plants play a role in anchoring soil and
rock in place, and their removal can make slopes more vulnerable to erosion and rockfalls.

Magnitude

During construction of the tunnel, cuttings and embankments, rockfalls can occur due to excavations and vegetation
removal, which increases the risk of soil destabilization. It is assumed that rockfalls will be of low intensity, with minor
and local disturbances to terrain morphology but without broader destabilization due to designed protection measures
for each structural object (Table 8-3). As such, this impact is considered to have a ‘Moderate’ magnitude (Grade 2).

Spatiotemporal impact (Spatial Extent and Duration)

Given that the Project terrain is predominantly flat, with no pronounced morphological differences in terms of
elevation, the area that is vulnerable to an increase in the probability of a rockfall is limited to the hilly terrain around
tunnel portals near BPunis, from km 192+010.00 to km 192+830.00, and at the locations of future cuttings and
embankments (chainages shown in Table 8-3). In forested areas, the presence of vegetation usually helps stabilize

slopes. However, vegetation clearance during construction may increase vulnerability to rockfalls.

The risk of a rockfall is most significant during excavation and preparation of the tunnel portals and cuttings. Once
the portals and cutting slopes are stabilized, the risk of rockfalls decreases significantly, limiting the temporal extent
of the impact. Furthermore, potential rockfalls will be localized to the construction zone and will not affect urban

areas.
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Based on this, the impact of an increased probability of rockfalls is assumed to be very localized and temporary (only
during construction). As such, this impact is considered to have a spatiotemporal grade of 2.

Likelihood

A combination of excavation activities, slope destabilization, vibration from machinery, and required removal of
vegetation may increase the likelihood of a rockfall occurring at the tunnel portals and cuts during construction. The
likelihood of rockfall occurrence has a very low probability of occurring, as slope stabilization measures have been
implemented at deeper cuttings and tunnel portals based on geological investigations and obtained data, with the
design measures specifically aimed at preventing such events. Based on this, an increase in the probability of

rockfalls has a very low probability of occurring, and this impact has a likelihood grade of 1.

The assessment of the significance of the impact of an increase in probability of rockfalls on environmental receptors
during the construction phase of the Project is summarised in Table 8-6 below.

Table 8-6. Significance of impact of rockfall on environmental receptors during the construction phase

The impact has a
The impact is Geological units that very low
negative and The impact is are prone to proability of
All Very High
consider to be of very localised destabilization due to occuring since
Sensitivity M (2) + ST (2) +
moderate and temporary poor consolidation and | design measures
Receptors as S@ + LM =9
magnitude, i.e. (only during high water content have been
outlined in Table Moderate
minor, local construction) have very high implemented to
8-5
disturbances (2) sensitivity prevent such
(2) 4) events
(M
The impact is Poorly to moderately
The impact has a
negative and consolidated
All High The impact is very low
consider to be of sediments of alluvial
Sensitivity very localised proability of M (2) + ST (2) +
moderate and deluvial origin
Receptors as and temporary occuring since SB) +L(1) =8
magnitude, i.e. found in floodplain
outlined in Table (only during design measures Moderate
minor, local areas of rivers and
8-5 construction) (2) have been
disturbances streams with potential
implemented to
(2) for destabilization,

PPF
PROJECT PREPARATION FACILITY Ul. Resavska 31, 11000 Belgrade, Serbia | Tel: +381 11 32 34 730 | www.ppf.rs




Republic of Serbia This project is funded by
Ministry of European the European Linion
Integration

EU PPF - PROJECT PREPARATION FACILITY

especially under prevent such
conditions of water events
saturation have high (1)
sensitivity

3)

The impact has a

Moderately
very low
The impact is consolidated terrace
proability of
All Moderate negative and The impact is sediments, artificial
occuring since
Sensitivity consider to be of very localised embankments, M (2) + ST (2) +
design measures
Receptors as low magnitude, and temporary generally stable units SR)+ L(1) =7
have been
outlined in Table i.e. minor, local (only during with a moderate risk of Low
implemented to
8-5 disturbances construction) (2) destabilization have
prevent such
(2) moderate sensitivity

events

(M

)

Impact of an increase in occurrence and extent of gully erosion

Eroded soil can clog engineered drainage systems (such as culverts and stormwater channels) and natural drainage
paths, leading to localized flooding and further instability. Continuous erosion undermines slopes and can trigger
rockfalls. Increased sediment loads in nearby ecosystems can smother vegetation and reduce biodiversity. Erosion-

related issues can slow down construction, increase costs, and require additional mitigation measures.

The main causes of gully erosion during the construction phase may include:

B Construction activities (for example excavations) that have the potential to disrupt natural surface water drainage
patterns, resulting in altered water flow dynamics and accumulation of water, concentrating runoff, and further
eroding the soil, forming or deepening gullies in area of the Dunis tunnel.

m Clearing of forests and vegetation along the railway route in the area of the Dunis tunnel can expose soil and increase
the risk of soil erosion, especially on steep slopes and/or during heavy rainfall events.

B Excavations for Dunis tunnel may expose areas of bare soil, which can increase the risk of erosion, particularly if the
natural slope of the land is disturbed.

M Heavy rainfall events, particularly during the rainy season, can increase the speed and volume of surface runoff,
leading to the formation or expansion of gullies in area of the Dunis tunnel, particularly if proper erosion control
measures are not in place.

Magnitude

Construction activities in the area of the planned tunnel are expected to include excavations, which will involve digging
into slopes to create the tunnel portals, removing soil for foundation stabilization, and forest clearing, which can lead

to localized soil erosion. While the tunnel site lies within a metamorphic geological unit that would typically be
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classified as low-sensitivity, the degree of weathering, fracturing, and heterogeneity observed in field investigations
increased its vulnerability to construction-related disturbance. However, this impact is unlikely to be on the scale of
severe geological disturbances due to implementation of designed protective measures, and therefore we consider

it will have low impact. (1)

Spatiotemporal impact (Spatial Extent and Duration)

Gully erosion is a significant factor in the construction of tunnels, especially in the vicinity of tunnel portals (at km
192+010.00 and km 192+830.00). Namely, gullies represent locations where the possibility of rapid gravitational
movement of solid blocks of rock is increased, as well as the occurrence of torrential flows during intense atmospheric
precipitation or sudden atmospheric precipitation. Given that the Project terrain is predominantly flat, with no
pronounced morphological differences in terms of elevation, the area that is vulnerable to an increase in the
probability of a gully erosion is limited to the hilly terrain around tunnel portals near Bunis, from km at 192+010 to km
192+830".

Once the tunnel portals are stabilized (e.g., through retaining walls or slope reinforcements), the risk of erosion is
greatly reduced as the soil is held in place, preventing slippage and ensuring that surface water run-off does not
create rills and gullies, therefore limiting the spatial extent of the impact. Since the tunnel will be constructed in a
remote forested area without human settlements, potential erosion will not extend to urban areas, roads, or other
critical infrastructure, further localizing the effect. Construction activities are highly controlled and confined to specific
zones. Excavation, grading, and slope modifications will not extend beyond the immediate work area, ensuring that

the impacts remain localized.

The construction phase is temporary by design, lasting only for the duration of excavation, slope preparation, and
associated activities at the tunnel portals. Once the tunnel is completed and stabilization measures are in place (e.g.,

revegetation, slope reinforcement, erosion control measures), the risk of erosion diminishes significantly.

Based on this, erosion is assumed to be very localized (in the area of the tunnel portals) and is expected to be

temporary (only during construction). As such, gully erosion is predicted to have a spatiotemporal grade of (2).

Likelihood

In forested areas, the presence of vegetation usually helps stabilize slopes and prevent soil erosion. However,
vegetation clearance to facilitate construction may increase the likelihood of soil erosion (and the formation of gullies).
Tunnel construction often involves excavation, and slope modifications, which can destabilize surrounding soil and

rock formations, particularly at the tunnel portals. Although gullies are present in the area near the tunnel, they are

11 “Geomehanika” d.o.o, Elaborate on geotechnical conditions for the reconstruction of the railway line (under preparation)
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located on the surface above the future tunnel structure, and since the excavation will be performed by face drilling

method, with no surface works planned, the likelihood of impacts associated with gullies is considered to be very low.

Additionally, protective design measures have been planned for the tunnel construction (also mentioned in Table

8-3), which will further reduce the likelihood of any potential impacts and therefore the likelihood has a grade of 1.

The assessment of the significance of geohazards on environmental receptors during the construction phase of the

Project is summarised in Table 8-7 below.

Table 8-7. Significance of impact of gully erosion on environmental receptors during the construction

phase

High Sensitivity
Receptor as
outlined in Table

8-5

The impact is
negative and
consider to be of
low magnitude i.e.
minor, local
disturbances
without significant
disruption of
geological
formations and no
impact on terrain
stability
(M

The impact is
very localised
and temporary
(only during
construction)

@)

The geological
profile at the
tunnel portal area
is composed of
three dominant
units wich have a
varying levels of
geomechanical
stability and
therefore different
degrees of
environmental
sensitivity in the
context of terrain
instability risk.
Therefore, for the
purpose of impact
assessment, the
overall sensitivity
of geological
receptors in the
tunnel portal area

is rated as High.

Gully erosion is
considered to
have a very low
likelihood of
occuring due to
designed
protective
measures and
the prescribed
face drilling
method with
no surface
works planned

(M

M (1) + ST (2) + S(3)
+L(1)=7

Low

U
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Impact on terrain stability at the tunnel portals

Although no active large-scale landslides were observed, the tunnel area is characterized by other forms of terrain
instability. This is due to the presence of steep vegetated slopes, fractured metamorphic rocks, and poor-quality rock
masses. According to the GN-200 classification, the geological conditions at the tunnel site fall into excavation
categories IV and V, indicating unstable rock masses. Rock Mass Rating (RMR) values are below 22, and Q-values
are low (<0.04)'2, confirming challenging geotechnical conditions for excavation. These factors require targeted
stabilization measures during construction, particularly near tunnel portals. Therefore, it is necessary to further
assess these risks, considering stabilization measures included in the current design, but also to evaluate additional
mitigation measures that may be applied to minimize the impact on the surrounding terrain and ensure safety during

construction.

Magnitude

The magnitude of impact related to terrain instability during tunnel construction is assessed as low. Although the risk
of large-scale landslides has been deemed negligible, localized terrain instability—particularly rockfall and minor
slope failure—may occur in the tunnel portal area (km 192+010.00 to km 192+830.00), due to poor rock mass quality
and the presence of fractured metamorphic rocks and steep vegetated slopes.

During construction of the tunnel, excavations and vegetation removal may increase the risk of soil destabilization. It
is assumed that this impact will be of low intensity, with minor and local disturbances. Designed protection measures
- the excavation face on both sides of the tunnel is designed with a 5:1 slope and will be protected with a layer of
reinforced shotcrete and systematic anchors; the slopes of the entrance and exit cut will be secured with a pile wall
structure are expected to effectively control and mitigate instability risks. Impact is therefore considered to have a
‘Low’ magnitude (Grade 1).

Spatiotemporal impact (Spatial Extent and Duration)

The area susceptible to terrain instability at the tunnel site is confined to the tunnel portals, specifically between km
192+010.00 and km 192+830.00. The highest risk of instability occurs during the excavation and preparation phases
of the tunnel portals. However, once stabilization measures are implemented, the risk is expected to decrease

12 “Geomehanika” d.o.o, Elaborate on geotechnical conditions for the reconstruction of the railway line (under preparation)
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substantially, thereby limiting the duration of the impact. In addition, any potential instability will remain confined to
the construction zone and is not expected to affect nearby urban areas.

Based on this, the impact is assumed to be very localized and temporary (only during construction). As such, this

impact is considered to have a spatiotemporal grade of 2.

Likelihood

Considering the implemented design measures and the geological characteristics of the area, the overall probability
of terrain instability during tunnel construction is assessed as low. The geological profile at the tunnel site includes
fractured metamorphic rocks which indicate poor rock mass quality and increased susceptibility to localized slope
failures during excavation. However, the adopted stabilization measures—such as reinforced shotcrete, systematic
anchoring, and pile wall structures—are appropriate for the identified conditions and are expected to effectively
mitigate these risks.

The excavation faces are designed with stable 5:1 slope, and continuous geotechnical monitoring (inclinometers) will
be conducted to detect any ground movements in a timely manner. Given these designed measures, the likelihood

of large-scale instability is significantly reduced and has a grade of 1.

Table 8-8. Impact on terrain stability at the tunnel portals on environmental receptors during the

construction phase

The geological

) ) profile at the
The impact is
tunnel portal area

negative and Impact is
is composed of
consider to be of considered to
The impact is three dominant
low magnitude i.e. have a very low
High Sensitivity very localised units wich have a
minor, local likelihood of M (1) + ST (2) + S(3)
Receptor as and temporary varying levels of
disturbances occuring due to +L(M=7
outlined in Table (only during geomechanical
without significant designed Low
8-5 construction) stability and
disruption of protective
2) therefore different
geological measures
degrees of
formations @)

environmental
Mm

sensitivity in the

context of terrain
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instability risk.
Therefore, for the
purpose of impact
assessment, the
overall sensitivity
of geological
receptors in the
tunnel portal area

is rated as High
©)

8.3.3.Operations Phase Impacts

During the operational phase, a railway can induce or exacerbate geohazards through various mechanisms, primarily
due to its long-term impact on geological, hydrological, and geotechnical conditions. The main geohazard that can
occur during the operational phase of a railway is increase in probability of gully erosion.

Impact of an increase in occurrence and extent of gully erosion

Gully erosion near the Punis tunnel portals during the operational phase of a railway line can result from a
combination of natural factors, such as topography, rainfall, and soil type, as well as human-induced factors including
poor drainage management, vegetation removal, and land use changes. Both natural and anthropogenic sources
interact to shape the severity and progression of gully erosion, making it important to address the underlying causes

through proactive mitigation strategies.
By monitoring and managing these sources effectively, it is possible to reduce the impact of gully erosion.

Some of the sources of impacts in relation to gully erosion during the operation phase may include:

M Clearing vegetation near tunnel portals without replanting or providing erosion control measures can leave the soil
unprotected, making it more susceptible to erosion from rainfall or wind.

M Intense rainfall events, especially during seasonal storms, can significantly increase surface runoff. When large
volumes of water flow over the land, they can erode the soil, creating or worsening existing gullies. This is particularly
problematic near tunnel portals, where surface water drainage needs to be carefully managed to avoid undermining
the tunnel entrance and surrounding infrastructure.

B Regular maintenance of railway infrastructure sometimes requires clearing vegetation, which, if not properly
managed, can lead to soil erosion.
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M If erosion control measures (e.g., slope stabilization or vegetation planting) are not properly maintained or are
inadequate, gullies can form or expand over time. Failing to monitor and update these measures during the
operational phase can result in further destabilization of the terrain near tunnel portals.

Magnitude

If adequate drainage is installed around the tunnel portals (as planned), and the Project is constructed with adequate
erosion control measures such as proper drainage, vegetation cover, and slope stabilization, the magnitude of gully
erosion in the operations phase will be low. (1).

Spatiotemporal impact (Spatial Extent and Duration)

Gully erosion is most likely to occur from km at 192+010.00 to km 192+830.00 in the area of the DPunis tunnel, which
is considered to be more vulnerable to soil erosion due to earlier excavations to facilitate construction, and the
removal of vegetation in the construction zone. If erosion occurs, it is likely to be addressed during routine
maintenance cycles, where drainage systems are checked, vegetation cover is managed, and any erosion-prone
areas are repaired, thereby limiting the duration of the impact from a few years to several months, if erosion is
addressed promptly. Therefore, it is expected that gully erosion will have a very localized and short-term impact

during the operation phase of the railway. (2)

Likelihood

The operations phase primarily involves train movements and maintenance activities that do not require extensive
excavations or alterations to the landscape, and regular operations such as train runs and maintenance checks are
unlikely to cause gully erosion. The likelihood of low-impact gully erosion during the operation phase of a railway line
depends on factors such as the design and maintenance of drainage systems, soil stability, topography, vegetation.
The implementation of all planned design and land reclamation measures is expected to enhance soil stability and
reduce the likelihood of gully erosion. Therefore, we assume there is a very low probability of occurring, or it will

occur rarely. (1)

Table 8-9. Significance of impact of gully erosion on environmental receptors during the operation phase

High Sensitivity
Receptors as
outlined in Table

8-5

The impact is
negative and
consider to be of
low magnitude i.e.
minor, local
disturbances

without significant

The impact is very
localised and
short term — less

than 5 years

@)

The geological
profile at the
tunnel portal area
is composed of
three dominant
units wich have a

varying levels of

Implemented
design and land
reclamation
measures will
enchance soil
stability and result

in a very low

M (1) + ST (2) +
SB)+L(1)=7

Low

U
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disruption of
geological
formations and no
impact on terrain
stability
Q)

geomechanical
stability and
therefore different
degrees of
environmental

sensitivity in the

likelihood of this
impact occurring

M

context of terrain
instability risk.
Therefore, for the
purpose of impact
assessment, the
overall sensitivity
of geological
receptors in the
tunnel portal area

is rated as High.
©)

8.4. Summary of Impacts

Table 8-10. Summary of significance of construction and operation phase geohazards

Impact of an increase Very high Negative Moderate
Construction phase in probability of High Negative Moderate
rockfall Moderate Negative Low
Impact of an increase
Construction phase in occurrence and High Negative Low

extent of gully erosion
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Impact on terrain
Construction phase stability at the tunnel High Negative Low

portals

Impact of an increase

Operation phase in occurrence and High Negative Low

extent of gully erosion

8.5. Mitigation measures

8.5.1.Construction phase

The Contractor should develop and implement a Construction Water and Soil Management Plan, which must
include details of how vegetation clearance should be managed to prevent or limit soil erosion and outline the
measures that will be taken to ensure the stability of steep slopes (including railway embankments/cuts) and
effectively manage surface water drainage to prevent/limit soil erosion and rockfalls.

Mitigation measures that should (as a minimum) be included in the Water and Soil Management Plan are presented
below.

Table 8-11. Mitigation measures proposed to mitigate possible impacts of rockfall in construction phase

B Prior to construction, rock scaling (removing loose
and unstable rocks) should be performed along slopes
and rock faces adjacent to the railway to reduce the
chance of falling debris and ensure that only stable
rock remains.

m Before construction begins, conduct thorough
geotechnical assessments to identify unstable slopes
and high-risk areas where rockfalls are most likely.

B During construction, install gravity retaining walls or
Impact of an increase in probability of rockfall anchored walls around areas like tunnel portals and
steep cuts and embankments. For sections where
space constraints exist, cantilevered walls can be
employed to provide additional stability and prevent
rockfalls.

B Inareas with deeper cuts, the sides of the cuts should
be protected through appropriate stabilization
measures, which may include retaining structures
(such as retaining walls or gabions), anchoring
systems, rockfall protection nets, drainage solutions,
or revegetation techniques, depending on site-
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specific conditions. The selection of stabilization
methods will be guided by the results of detailed
geotechnical investigations.

m Install rockfall barriers made from high-tensile mesh
or rigid barriers to catch or deflect falling rocks,
especially around the tunnel portals.

M Deploy wire mesh over any exposed rock faces to
prevent loose rock from falling.

m At embankments reshape steep slopes to a gentler
angle to reduce rockfall risk.

M During excavation, use a progressive approach,
removing material in stages. This reduces the
exposure of large areas of unstable rock, which can
trigger rockfalls.

I  Use temporary coverings (such as tarps or mesh) to
protect areas under active construction from rockfall
until permanent stabilization methods can be applied

M Do not undertake unnecessary clearance of
vegetation, especially in areas where it helps stabilize
slopes.

m  Plan construction activities to avoid working during
periods of heavy rainfall or stormy weather, which
can increase the risk of rockfall due to surface water
runoff and the destabilizing effect of wet soil and rock

B Ensure proper surface drainage is designed and
implemented to divert water away from slopes,
reducing water infiltration that could destabilize rock
masses.

Table 8-12. Mitigation measures proposed to mitigate possible impacts of gully erosion in construction

phase

m Surface water drainage systems must be installed
around the railway line and tunnel portals, to direct
water away from vulnerable slopes and gullies.

m The front of the excavation on both sides of the

tunnel (entrance portal at km 192+010 to exit portal
erosion at km 192+830) must be built with a 5:1 slope and
protected by a layer of reinforced shotcrete and
system anchors. The slopes of the entrance and exit
of the pre-section must be protected by a pile
structure.

Impact of an increase in occurrence and extent of gully
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I Use geo-grids and geotextiles to reinforce the soil,
improve slope stability, and reduce the potential for
soil movement and erosion around the tunnel portals
(at km 1924010 and at km 192+830).

M Limit the amount of vegetation clearance, especially
in areas with steep slopes around the tunnel portals.
Priority should be given to preserving vegetation to
naturally reduce erosion risks.

m  Avoid excessive excavation or disruption of the soil
structure in areas that are not directly needed for
construction, particularly near the tunnel portals
(entrance portal at km 192+010 to exit portal at km
192+830).

M Use hydroseeding techniques to quickly establish
vegetation over disturbed slopes at the tunnel portals
(entrance portal at km 1924010 to exit portal at km
192+830).

M In addition to hydroseeding, directly seed or plant
fast-growing vegetation, such as grasses or legumes,
on disturbed areas to establish plant roots that will
hold the soil together and reduce erosion risks.

M Use native plant species to revegetate disturbed
areas. These plants are well-suited to the local
environment and will develop strong root systems
that provide long-term stabilization.

B Use erosion control mats (e.g., coir mats, jute mesh)
or blankets to cover exposed soil around the tunnel
portals. These materials protect against surface
erosion, especially in areas with steep slopes or
where vegetation is not yet established.

M Use temporary slope drains to redirect runoff water
from the slopes and reduce erosion during the
construction phase

M Install appropriate monitoring equipment such as
inclinometers in the zone of the pile structure in the
zone of tunnel portals (to monitor ground
movements)

M Schedule construction activities to avoid working in
high-risk weather conditions (e.g., heavy rainfall) to
reduce the likelihood of soil erosion

Table 8-13. Mitigation measures proposed to mitigate possible impacts of terrain stability at tunnel portals

in construction phase

PPF
PROJECT PREPARATION FACILITY Ul. Resavska 31, 11000 Belgrade, Serbia | Tel: +381 11 32 34 730 | www.ppf.rs




Republic of Serbia This project is funded by
Ministry of European the European Linion
Integration

EU PPF - PROJECT PREPARATION FACILITY

Impact on terrain stability at the tunnel portals M Perform ongoing visual assessments of slopes to

detect early signs of instability such as cracking,
minor slips, or vegetation movement

B Vegetation should only be cleared to the extent
necessary for construction activities, in order to
retain root systems that contribute to natural slope
stability

M Surface water drainage systems must be installed
around the tunnel portals, to direct water away
from vulnerable slopes and gullies

B Excavated soil and rock must not be stockpiled on
or near natural slopes to avoid additional loading
that could compromise stability

B Excessive excavation and shaping of slopes must be
avoided; where reshaping is necessary, stable slope
angles must be maintained

m If any signs of instability appear during
construction, localized stabilization measures
should be implemented, such as geotextiles, mesh,
or temporary anchors

8.5.2.Operations phase

It is the responsibility of Serbian Railway Infrastructure (SRI) to develop and implement an Operational Water and
Soil Management Plan. This should define the mitigation measures that must be implemented and required

maintenance activities (including maintenance of drainage structures, sediment traps, and railway infrastructure).

The SRI should also develop and implement an Operational Emergency Preparedness and Response Plan, which
details the emergency response principles and protocols to be implemented in the event of an emergency. For more
details about this Plan, please refer to Chapter 17 Major Accidents and Disasters.

Table 8-14. Mitigation measures proposed to mitigate possible impacts of gully erosion in operations

phase

B Ensure installed drainage systems (closed rainwater

evacuation system and drainage channels, designed
Impact of an increase in occurrence and extent of gully to manage water flow along the railway route) are
regularly cleared of debris and sediment to maintain
their capacity to manage water flow. Where needed,
reinforce vulnerable slopes with soil stabilization
techniques such as geo-grids, geotextiles, or soil
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nailing to prevent erosion and maintain slope
stability.

B Use erosion control blankets or geotextile mats on
disturbed or exposed slopes to prevent erosion and
allow vegetation to be established

I Revegetate disturbed areas, particularly those prone
to erosion, with native grasses, shrubs, and trees.
Establish deep-rooted vegetation to help bind the
soil, preventing erosion and stabilizing slopes.
Regularly maintain vegetation cover to ensure
continued erosion resistance.

m  Allow for the natural regrowth of vegetation where
possible, as this will strengthen soil cohesion and
reduce gully erosion risks over time.

B Incritical areas where vegetation is slow to establish,
install erosion control mats or blankets to protect
soil from water erosion

m  After heavy rainfall or storms, conduct inspections to
assess any potential damage to slopes or drainage
systems. Immediate repairs can prevent further
erosion and gully formation before they become
major issues.

B Ensure SRI's maintenance crews are trained in
identifying early signs of erosion and understand the
importance of maintaining erosion control
measures.

8.5.3. Monitoring

Regular monitoring should be undertaken throughout the construction and operations phases of the Project to ensure
that the requirements of the E&S Management Plans, Lenders’ Policies, and ESIA commitments are being met.
Furthermore, any changes to baseline environmental and social conditions should be monitored, to verify that the
mitigation measures being implemented by the construction contractor and SRI to prevent or limit potentially
significant negative impacts are adequate and effective. Where monitoring indicates that negative impacts are
occurring despite the requirements of Management Plans being met, additional mitigation measures may be required,
and Management Plans revised accordingly.

The monitoring activities outlined in Table 8-15 below in relation to geohazards are proposed for the construction

and operations phases.

Table 8-15. Proposed monitoring activities
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Construction Phase

Inclinometer: Monitoring of
ground movements in the
area of the pile structure

(Punis tunnel)

To be defined by the

monitoring program

Tunnel portals: behind
the piles, on the berms,
at intervals of 100

meters.

Installation of inclinometers to measure
ground displacement. Regular data
logging and analysis for any signs of

instability. The measurement results will

be submitted to the Supervising
Engineer and the Designer for

interpretation.

Rockfall: Visual inspection for
rockfall risk (e.g., loose rocks,

fractures)

Not less than monthly

High risk rockfall areas
(tunnel portals and

cuttings)

Continuous visual inspections.
Documentation of findings with

photographs and notes.

Rockfall: Monitoring of
rockfall accumulation (e.g.,

fallen debris)

Monthly or after heavy

rain

High risk rockfall areas
(tunnel portals and

cuttings)

On-site inspections with detailed

reporting of rockfall events.

Gully erosion: Inspection of
gully erosion progression

(e.g., fallen debris, rock size)

Not less than monthly

High-risk gully erosion
areas (near tunnel

portals)

Visual inspections, topographic surveys
to monitor changes in gully depth and

width.

Gully erosion: Installation of
erosion control measures
(e.g., temporary barriers,

drainage improvements)

As needed

Vulnerable gully areas
prone to rapid erosion

(tunnel portals)

Site documentation, and monitoring
the effectiveness of control measures

(e.g., after heavy rainfall).

Rockfall and Gully erosion:
Ground stabilization activities

(e.g., netting, retaining walls)

As needed

Cuttings and tunnel

portals

Recording and inspection of

stabilization efforts.

Operations Phase

Gully erosion: Monitoring of
erosion progression (e.g.,
widening or deepening of

gullies)

Not less than every 6

months

Areas susceptible to

erosion

Visual inspections, topographic surveys,
and recording changes in gully

morphology.
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Gully erosion: Monitoring of Areas downstream of Use of flow gauges and recording of
After significant rainfall
drainage systems (e.g., water known gully erosion rainfall data, visual inspection for signs
events or as needed
flow impact on erosion) zones of further erosion.

Rockfall and Gully erosion:

Evaluation of effectiveness of Site inspections, stability checks, and
Areas with previous
long-term mitigation Annually or as needed reports on the effectiveness of
mitigation interventions
measures (e.g., netting, mitigation strategies.

reinforced embankments)

8.6.Residual Impacts Assessment

Table 8-16 presents an assessment of the residual significance of impacts on geological features, during both the
construction and operational phases of the Project, following implementation of the mitigation measures defined in
Table 8-11, Table 8-12—and Table 8-14.
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#EY

Construction

probability of

rockfall

Negative

Very high

Moderate

structures, Erosion
control, Minimazing
vegetation clearance,
drainage systems for
diverting water away

from slopes

are geological units that are prone
to destabilization due to poor
consolidation and high-water

content and therefore the sensitivity

of environmental receptors is very
high (4), the impact considered has
a very low probability of happening
(1)

Integration 3A TEBE
EU PPF - PROJECT PREPARATION FACILITY
Table 8-16. Significance of impacts on geohazards after mitigation
M(@)+STQ2) +S
Implementing rockfall-related
4 +L(1)=8
measures during the construction
Retaining walls and Moderate
phase, magnitude of impact will be
structure barriers, Wire Following the
minimal and defined as low (1), the
mesh, Slope implementation
impact is temporary only during the
stabilization, Controlled of the
construction and expected to be
Impact of an excavation techiniques, recommended
very localized (2), sensitive receptors
increase in Temporary protective mitigation

measures, the
magnitude/extent
of the impact is
reduced to grade
1 (Low). However,
the likelihood
remains grade 1

(Low), and the

U
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spatiotemporal
nature of the
impact and
sensitivity of the
receptor are also
unchanged. As
such, whilst the
overall
significance score
is reduced from 9
to 8, the impact is
still of ‘'moderate’
significance in
accordance with
the methodology
used in this ESIA

(see Chapter 5).
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