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ABBREVIATIONS

AEWA African-Eurasian Migratory Waterbirds

AEWA Agreement on the Conservation of African-Eurasian Migratory Waterbirds
AGTC European Agreement on International Combined Transport Lines
AGTC European Agreement on International Combined Transport Lines
ARS Automatic Route Setting

ATP Automatic Train Protection

BC Bern Convention

BDZ Bulgarian railways

CAPEX Capital Expenses

CBI Computer-based Interlocking

CEN Comitée Européen de Normalization - EuropeanCommittee for Standardization
CENELEC Comité Européen de Norm.aliz.ationEIéctrotéchnique - European Committee for

Electro technical Standardization

CITES Convention of International Trading of Endangered Species

COoP Corporate Operational Plan

CRTSI INS Conventional Rail ‘Infrastructure’ Technical specification for interoperability relating

to the subsystem infrastructure

CTC Centralized Traffic Control

CWR Continuous Welded Rail

DMU Diesel Multiple Unit

DTM Digital terrain model

EBRD European Bank for Reconstruction and Development

ECNC European Centre for Nature Conservation

EEC European Union Commision

EHS Environmental, Health & Safety

EIA Environmental Impact Assessment

EIB European Investment Bank

EMEP European Monmitoring and Evaluation Programme

EMER the Program for monitoring the air in Europe

EMU Electric Multiple Unit Trains

ERTMS European Rail Traffic Management System

ESIA Environmental Social Impact Assessment

ETS European Threat Status

ETS Bird Life International European Threat Status

ETSI European Telecommunications Standards Institute

EU European Union

FTA Federal Transit Administration

GDP Gross Domestic Product

GFC Gross Fixed Capital

GFCF Gross Fixed Capital Formation

GHG National greenhouse gas

GIS Geographic Information Systems

GoM Government of Macedonia

H&S Plan Health & Safety Plan

epf;sa[DB)

Mobili . . . .
le,l,‘is Railway Corridor VIII - Eastern section Xi
Logistics



Ministry of Transport and Communications, Republic of Macedonia

HD Habitats Directive

HPI-2 Human poverty index

IBAs Important Bird Areas

IFC International Finance Corporation

ILO International Labour Organization

IM Infrastructure Railway Manager

IPAs Important Plant Areas

IPPC Integrated Pollution Prevention and Control

IUCN International Union for Conservation of Nature

K.P. Kilometer point

LEAP Local Environmental Action Plan

LER Local Economic Development

LEU Line-side Encoder Unit

LRF Livelihood restoration framework

MES Macedonian Ecological Society

MKD Macedonian

MoEPP Ministry of Environment and Physical Planning — Environmental Administration

MoTC Macedonian Ministry of Transport and Communication

MoU Memorandum of Understanding for the Development of the Core Regional
Transport Network

MZ-T Macedonian Railways - Transport

NARDS NATIONAL AGRICULTURAL AND RURAL DEVELOPMENT STRATEGY

NEAP National Environmental Action Plan

NGOs Non-Government Organizations

NHMS National Hydrological Metrological Services

NMVOCs Non — methane volatile organic compounds

NPAA National Programme for Adoption of the Acquis Communautaire

NSEA National Strategy for Environmental Approximation

NTS Non-Technical Summary

NUTS 3 Eurostat - Nomenclature of Territorial Units for Statistics

OH&S Occupational Health and Safety

oIT On-the-job training

OPEX Operational Expenses

PAH Polycyclic Aromatic Hydrocarbons

PCA People Centered Analysis

PCBs Polychlorinated biphenyles

PCE Public Communal Enterprise

PEBLDS Pan-European Biological and Landscape Diversity Strategy

PEEN Pan-European Ecological Network

PERI Macedonian Railways - Infrastructure

PERI Public Enterprise for Railway Infrastructure

POP Persistent organic pollutants

PR Performance Requirement

RCC Remote Control Centre

RCF Resettlement Action Plan (RAP)

RCF Resettlement Compensation Framework

RIC Regolamento Internazionaledelle Carrozze-International Coach Regulations

RIMSYS River Monitoring System
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RIV
RMS
SEA
SEE
SEP
SFRY
SIA
SMEs,
SNAP
SPEC
TEN
TRACECA
TSI

TSI SRT
uIC
UPS
WEEE
WFD
WHO
WS

Regolamento Internazionaledei Veicol-International Wagon Regulations
Root mean square

Strategic Environmental Assessment

South East Europe

Stakeholder Engagement Plan

Social Federal Republic of Yugoslavia

Strategic Impact Assessment

Small Medium Enterprises

Selected Nomenclature on Air Pollutants

Species of European Conservation Concern

Trans-European Network

Transport Corridor Europe-Caucasus-Asia

Technical Specification for Interoperability

Safety in Railway Tunnels

Union Internationale des Chemins de fer-International Union of Railways
Uninterruptible power supply

Waste Electronics and Electrical Equipment

Water Framework Directive

World Health Organization

Water Strategy of Republic of Macedonia
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1 INTRODUCTION

1.1 INTRODUCTION

As part of the governments national transport strategy the Macedonian Ministry of Transport and
Communication (MoTC) intends to improve transport capacities of the Country by reconstructing and
constructing the Railway Corridor VIII - Eastern Section (the ‘Project’) between Kumanovo and Kriva
Palanka at the border with Bulgaria. The Eastern Section comprises of 88.1 km of rail running across the
North-East region of Macedonia (see Figure 1-1). The Macedonian Ministry of Transport and
Communication has approached the European Bank for Reconstruction and Development (EBRD) and the
European Investment Bank (EIB) to finance the rehabilitation and construction works on the Railway
Corridor VIII - Eastern Section.

As part of the application for funds and in order to meet regulatory requirements the Ministry of Transport
and Communication with EBRD funds have procured the preparation of a Feasibility Study and the
Environmental Social Impact Assessment (ESIA) for the Project. This draft ESIA is being published and
disclosed for comment as part of the process for finalising and gaining regulatory approval and financing of
the Project. Following the comment period the ESIA will be updated to reflect comments made by
stakeholders and information will be provided regarding how comments have been addressed. The final
decision and version of the ESIA will be made publically available.
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Figure 1-1 The Project (Railway Corridor VIII - Eastern section)
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1.2 LEGAL AND POLICY REQUIREMENTS FOR THE ESIA

According to the Macedonian Law on Environment® within which the requirements of the EU EIA Directive
(85/337/EEC amended?) have been transposed, the potential environmental impacts of the Project must
be evaluated by an Environmental Impact Assessment (EIA) process and documented in an environmental
impact statement.

Screening of the Project under the Law on Environment in relation to determining the need for the EIA was
undertaken. Under Annex | of the “Decree on determining projects for which the full EIA procedure should

be carried out” (Official Gazette3 No. 74/05), the Project falls under sub-category 7(a): Construction of lines
for long-distance railway traffic and airports with a basic runway length of 2,100 m or more. Consequently,
the Railway Project has been subject to the full EIA procedure, according to the Macedonian environmental
legislation (listed in Chapter 2).

As part of their decision-making process, EBRD and EIB require an evaluation of the proposed Project
through an Environmental and Social Impact Assessment (ESIA) that meets EBRD, EIB and other applicable
international guidelines and requirements. According to the EBRD categorization of the financed projects
based on environmental and social criteria reflecting the level of potential impacts and nature and level of
assessments, information disclosure and stakeholder engagement, the Project falls within Appendix 1:
Category A projects, sub-category 7: Construction of motorways, express roads and lines for long-distance
railway traffic. Therefore a participatory assessment process was carried out following the EBRD

Performance Requirements given in their Environmental and Social Policy (20084), as well as the EIB’s
environmental and social requirements outlined in their Environmental and Social Practices Handbook
(Version 2: 24/02/2010). The development of the Macedonian EIA and EBRD’s ESIA has been consolidated
into one process and documented in this single report.

In line with Macedonian law on public participation in the EIA process (contained within the Law of
Environment), the EU Public Participation Directive (2003/4/EC), the Aarhus Convention>, EBRD
Environmental and Social Policy® and EIB requirements’ there must be public involvement in the ESIA
procedure. Therefore the draft ESIA is being published for comment as part of the process for finalising and
regulatory gaining of approval and financing of the Project.

1.3 THE PROJECT

1.3.1 CORRIDOR Vil

Corridor VIl is a multi-modal transport network comprising of sea and river ports, airports, roads and
railways running along the east-west axis starting in the southern Italian ports of Bari and Brindisi and
before crossing through Albania, Macedonia and Bulgaria to the Black Sea ports of Varna and Burgas.

In 1995, the Government of Macedonia started the preparation of a new Spatial Plan for the country as a
result of the political, economic and strategic changes in the state. The Spatial Plan addressed the spatial
arrangement of transport and other infrastructures, and included Corridor VIII as a very important
transport corridor for the country. The Spatial Plan was finally adopted in 2004 with an expiring horizon in
2020. It was established by the Parliament of the Republic of Macedonia, following an expert consultation

! Macedonian Law on Environment 1(Official Gazette of RM No. 53/05, 81/05, 24/07, 159/08, 83/09, 124/10, 51/11)

2 EIA Directive (85/337/EEC) amended with Directives 97/11/EC, 2003/35/EC and 2009/31/EC.

® Official Gazette: Official Gazette of Republic of Macedonia

* Environmental & Social Policy (May 2008); European Bank for Reconstruction and Development
http://www.ebrd.com/downloads/about/sustainability/2008policy.pdf

® Convention on Access to Information, Public Participation in Decision making and Access to Justice in Environmental Matters (Aarhus
Convention) which was ratified by FYR Macedonia in 1999 (Law on Ratifications (Official Gazette of RM No. 40/99)

® Environmental & Social Policy (May 2008); European Bank for Reconstruction and Development
http://www.ebrd.com/downloads/about/sustainability/2008policy.pdf

7 Including the EIB Corporate Operational Plan 2011-2013, the EIB Statement of Environmental & Social Principles & Standards; 2009
and the EIB Environmental & Social Practices Handbook (Version 2 of 24/02/2010).
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process with participation of public expertise, representatives from departments of the State government,
representatives of local self-governments, institutions responsible for the preservation of cultural heritage,
scientific institutions, communal enterprises, and Non-Government Organizations (NGOs). However,
because the Spatial Plan was passed before the enactment in 2005 of the Law on Environment, it was not
subject to a Strategic Impact Assessment (SEA).

The National Strategy of Transport from 2009 for the Republic of Macedonia (Macedonia) confirmed the
high governmental priority for Corridor VIl for the country. The railway Corridor VIII through Macedonia is
partly finished with 2 incomplete sections; the first Western section towards Albania and the Eastern
section towards Bulgaria.

Corridor VIII starts in the west from the southern Italian ports of Bari and Brindisi and crossing to the
Albanian ports of Durres and Vlora then overland through Albania, Macedonia and Bulgaria to the
Bulgarian ports on the Black Sea of Burgas and Varna. The railway corridor East-West, otherwise known as
Corridor VIII, was defined in its present form at the Pan-European Conference, held in Helsinki (1997), and
was included as part of one of five new European Transnational Axes in 2005%. Along its route Corridor VIII
connects with Pan-European Corridors IV, IX and X, as shown in Figure 1-2.
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Figure 1-2 Pan-European Corridors in the Balkan Region

& The Pan-European Transport Corridors and Areas were established during three Pan-European Transport conferences. The overall
concept was developed at the first conference in Prague in 1991. Nine long-distance transport corridors as priorities for infrastructure
development were defined at the second conference in Crete in 1994, including Corridor VIII. A tenth corridor and the Pan-European
Transport Areas for maritime basins were added at the third conference in Helsinki in 1997, where the Corridors were defined in their
present form. Therefore, these corridors are sometimes referred to as the "Crete corridors" or "Helsinki corridors", regardless of their
geographical locations. The Pan European Corridor VIII Memorandum of Understanding (MoU), signed in Bari on September 9, 2002,
by Albania, Bulgaria, Macedonia, Italy and Turkey, gave new impulse to the accomplishment of the Corridor.

The EU enlargement, with the accessions of 10 new Member States on May 1, 2004 and of Romania and Bulgaria on January 1, 2007,
made the external borders of the Union move further towards East and South, bringing several new neighbouring Countries to the EU.
In this new situation, EU transport policy to connect neighbouring countries needed to be redefined, as most of Pan European
Transport Corridors were now included in the EU and became part of the Trans European Network. In this general framework of the
EU enlargement to new Member States, the process of definition of a new European Transport Planning Strategy was completed in
December 2005 with the publication of the report “Networks for Peace and Development — Extension of the major trans-European
transport axes to the neighbouring countries and regions” (November 2005), where Corridor VIII was confirmed as integral part of one
of the five new European Transnational Axes, namely the South Eastern Axis. The task of coordinating and promoting the initiatives for
the realization of Corridor VIII are carried out by the Steering Committee (SC), comprised of Member States’ representatives and
chaired by Italy.
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1.3.2 MACEDONIAN RAIL CORRIDOR VIII - EASTERN SECTION

The Project comprises of the rehabilitation and construction of the eastern section of rail Corridor VI
within the Republic of Macedonia. Figure 1-3 shows the planned alignment of rail Corridor VIII and other

rail corridors in the Republic of Macedonia.
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Figure 1-3 Railway Corridors in the Republic of Macedonia

Plans and activities for construction and operation of the eastern part of rail line from Kumanovo to the
Bulgarian border began as early as the XIX century and, albeit with interruptions, were continuous until

2004, when works started in 1994 stopped due to the lack of funds.

three sections:

The Project has been divided into

. In this section many of the structures are partially

e Section 1: Kumanovo to Beljakovce (31km): the first 31km of the railway line was previously
operational (until 1994) however, rehabilitation of this section is required in order for it to become
operational again;

e Section 2: Beljakovce to Kriva Palanka (34km): the middle section of the alignment runs from K.P. 31
to K.P. 65 just before the town of Kriva Palanka
completed. It can be estimated that approximately one third of all construction works has been
completed. Construction is required of the missing railway structures and rehabilitation is also
necessary to the railway structures previously constructed; and

[ ]

Section 3: Kriva Palanka to the Bulgarian Border (23.5 km): The last section of the railway line runs

from Kriva Palanka at K.P. 65 up to Deve Bair at the Bulgarian border located at K.P. 88.5. There have

been no previous railway works undertaken within this section and therefore construction of the
railway line and structures is required along entire route.

These sections are represented in Figure 1-4.
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MNetworks
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Figure 1-4 Sections of Project “Railway Corridor VIII - Eastern Section”

The ESIA assesses within its scope the 3 sections of the Project. These sections are common to both the
ESIA and the Feasibility Study.

1.3.3 INVESTMENT DELIVERY PHASES

The Project is to be delivered in two main phases of investment, which are referred to within the ESIA as
Stage 1 and Stage 2°:

Stage 1: Comprises the rehabilitation of Section 1 between Kumanovo to Beljakovce for diesel
traction and without electrification. The envisaged construction period is from 2013 to the end of 2014.
The operational period is expected to be from the end of 2014 to 2018 for diesel traction and local
passenger services but no freight services; and

Stage 2: Rehabilitation and construction of the Beljakovce to Deve Bair section (comprising of both
Sections 2 and 3) and the electrification of the whole route from Kumanovo to Deve Bair
(including Sections,1 ,2 and 3). The envisaged construction period is from 2015 to 2018 with the
commencement of railway operations by the end of 2018. Electric traction will be delivered
during this phase from Kumanovo up to Deve Bair on the Macedonian side of the Bulgarian
border, and will link with electric traction up to Guyeshevo, just after the Bulgarian border. It is
understood though currently that diesel traction from Guyeshevo through Bulgaria, which is not
included in the scope of this ESIA, is envisaged until 2024 with the change of tractive stock to
electric envisaged from 2025 on the Bulgarian side.

1.4 PURPOSE OF THE ESIA

The purpose of the ESIA is to identify and assess the potential positive and adverse impacts that may arise
from the Railway Corridor VIII - Eastern Section railway Project (Figure 1-5) on the physical and natural

° Stage 2 now covers the previous Project preparation Stages 2 and 3.
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environment, on the socio-economic wellbeing and conditions of the population (community and
workforce) at the local (municipalities), regional (North Eastern region), national (Macedonia) and
transboundary levels, including an assessment of railway accidents and identification of railway safety
provisions.

The Project activities that have been considered as part of the ESIA include those to be undertaken during
the design, rehabilitation/construction and operation of the railway, including the interim operation of
Section 1 using diesel traction and operation of the whole eastern section (Sections 1 to 3) using electric
traction. Decommissioning of construction sites and temporary facilities is also considered within the scope
of the assessment. However, decommissioning of the railway line has not been considered within the ESIA
at this stage due to both limited information being available at this stage with regard to the ceasing of
operation of the railway and given the intention that with maintenance the railway line will continue to
operate beyond its design life. In the event that the railway line ceases operation and needs to be
decommissioned relevant approvals will be sought and if required an ESIA will be prepared.

Identified impacts have been assessed taking into account the environmental and social baseline
conditions analyzed for the study area, and, where necessary and appropriate, mitigation measures to
avoid, prevent, mitigate or compensate significantly adverse impacts and enhance beneficial impacts have
been proposed. In this regard, a mitigation and monitoring plan to both monitor and evaluate the
implementation of mitigation measures and the Project performance on environmental and social baseline
conditions has been included as an integral part of the ESIA. Furthermore, the assessment determines the
significance of residual effects remaining on the environment and community as a result of the Project
following implementation of the mitigation measures.

i ‘RAILWAY CORRIDOR VIII-EASTERN SECTION |
1Reference alignment )

Figure 1-5 Area potentially affected by the Project within the North — East region of Macedonia

The ESIA has been prepared in line with the national EIA requirements within Macedonia, and with
reference to EBRD and EIB requirements and other international applicable standards, such as the
International Finance Corporation (IFC) Environmental, Health & Safety (EHS) Guidelines for Railways (April
2007). The scoping assessment and methodology for the ESIA is presented in Chapter 4 Assessment
Methodology & Scoping.

The draft ESIA will be disclosed to the public. The comment period will be 120 days, ensuring that all
stakeholders have an opportunity to express their views. A Stakeholder Engagement Plan (SEP) has been
developed as a communication tool for the Project and using this the stakeholders were identified and
have been involved during the development of the draft ESIA. Upon completion of the comment period,
the ESIA Study will be updated to reflect the comments made by stakeholders and information will be

e p iisa Mobility . Railway Corridor VIII - Eastern section 6
Logistics



Ministry of Transport and Communications, Republic of Macedonia

provided about how comments have been addressed. In addition, these comments will be fed into the
future work on the detailed design and construction of the Project. The final decision and version of the
ESIA will be made publically available.

1.5 PROJECT PROPONENT AND ESIA TEAM

The Railway Corridor VIII — Eastern Section Project proponent is the Ministry of Transport and
Communication, Government of the Republic of Macedonia. Eptisa with DB International have been
selected by the Macedonian Ministry of Transport and Communication as the Consultant for the
preparation of the Feasibility Study and the ESIA for the Project. This draft ESIA has been prepared on
behalf of the Macedonian Ministry of Transport & Communication by Eptisa consulting firm with DB
International. As part of Consultant’s team, the following technical environmental and social experts have
participated in the preparation of the ESIA.

Consultant’s team of experts

Name Organization Role /Tasks
Mrs Maria Carlota Eptisa ESIA expert acting as associated environmental consultant/
Arquiaga P ESIA review

Environmental specialist /Topography, landscape,
Mr Bertold Weitz DB International | geomorphology, Geology, soils baseline and assessment,

mitigation measures

Social Impact Specialist / socio-economic baseline,
assessment of social impacts, mitigation measures,
resettlement  compensation framework, Stakeholder
engagement plan

Mrs Gitte Andersen Eptisa

Local Environmental Specialist / Surface water &

Mrs Slavjanka Groundwater, air quality, noise & vibrations, waste
Pejcinovska Eptisa management, cultural heritage& Archeology, baseline and
Andonova assessments of impacts, mitigation measures, Stakeholder

engagement plan

Local Social Impact Specialist / socio-economic baseline,
Dr Jovan Pejkovski — Eptisa assessment of social impacts, mitigation measures,
resettlement compensation framework,

Mrs Svetlana Kirevska | Eptisa Local Social Impact Specialist / socio-economic baseline

Project assistant / Coordination of ESIA works, assistance for:
socio-economic baseline, assessment of social impacts,
mitigation measures, Resettlement compensation
framework, Stakeholder engagement plan, Project leaflet

Ms Tatjana Todoroska | Eptisa

Mr Vasil Anastasovski | Eptisa Consultant / Geology, hydrology

Coordinator of works on natural environment / Natural

Dr Mitko Karadelev Eptisa . . . .
environment, fungi, co-ordination and synthesis

Assistant to Dr Karadelev / Habitat and flora description,

Dr Ljupco Melovski Eptisa . e
related impact assessment and mitigation measures

Assistant to Dr Karadelev / Fauna (invertebrate) description,

Dr Slavco Hristovski Eptisa related impact assessment and mitigation measures, and
synthesis
Mr Bogoljub Sterjovski | Eptisa Assistant to Dr Karadelev / Fauna (fishes, amphibians and

reptiles) description, related impact assessment and
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Consultant’s team of experts

Name Organization Role /Tasks

mitigation measures

Assistant to Dr Karadelev / Fauna (birds) description, related

Mr Metodija Velevski | Eptisa . e
impact assessment and mitigation measures

Assistant to Dr Karadelev / Fauna (mammals and butterflies)
Mr. Dimce Melovski Eptisa description, related impact assessment and mitigation
measures

Assistant to Dr Karadelev / Fauna (grasshoppers) description,

Mr Ljubomir Stefanov | Eptisa . e
) P related impact assessment and mitigation measures

Ms Daniela

Epti Draf | h
Jovanovska ptisa rafter / GIS, cartography

1.6 CONTENT OF THE ESIA

The ESIA has been structured to follow a commonly accepted impact assessment format and is reflective of
the stages within the Macedonian EIA procedure. The ESIA is organized into 15 chapters with the following
content:

Chapter 1 Introduction: provides general information about the Project, the legal & policy basis of the
ESIA, the Project proponent and ESIA assessment team, and the purpose and content of the ESIA.

Chapter 2 Legal & Policy Requirements: describes environmental and social policy, legislation and
standards relevant to the Project, at both national and EU levels, as well as multilateral agreements and
conventions signed/ratified by the Republic of Macedonia.

Chapter 3 Project Description & Consideration of Alternatives: describes the technical specification of the
Project and its background, need and objectives along with outlining the expected benefits from the
Project, the land use and land take, the Project phases and programme, and the proposed labour and
workforce arrangements and facilities. The Chapter also describes the route alternatives considered and
the selection of the final route.

Chapter 4 Assessment Methodology & Scoping Assessment: defines the scope of the assessment based on
the issues which have the potential to cause significant effects on the receiving environment and
communities, the scoping opinion of the relevant authority (Ministry of Environment and Physical Planning
— Environmental Administration) and the opinions of stakeholders. Describes the methodology applied for
the assessment of potential environmental and social impacts and the determination of the significance of
residual effects.

Chapter 5 Baseline Environmental & Social Conditions: describes baseline environmental and social
conditions, focusing on sensitive issues and vulnerable groups.

Chapter 6 Potential Environmental & Social Impacts: describes the potential environmental and social
impacts resulting from the railway project activities, including cumulative, synergy and transboundary
impacts.

Chapter 7 Environmental & Social Mitigation Measures and Residual Environmental & Social Effects:
presents the environmental and social mitigation measures proposed to avoid, prevent, mitigate and/or
compensate the adverse impacts and enhance the beneficial impacts of the railway Project. Describes the
potential residual environmental and social effects remaining from the Project following the
implementation of mitigation measures and presents the likely significance of these residual effects along
with a summary of the likely significant residual environmental and social effects.
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Chapter 8 Environmental & Social Management & Monitoring: presents the proposed environmental and
social management and monitoring program designed to evaluate the implementation and performance of
the mitigation measures and the overall environmental and social performance of the Project.

Chapter 9 Analysis of Technical Insufficiency & Need for Update of the ESIA Study: describes the various
technical insufficiencies encountered during the ESIA development in terms of data availability (lack of
data) and collection.

Chapter 10 Conclusion: summarizes the key findings and conclusions of the assessment including the
potential significant residual environmental and social effects.

Chapter 11 Non-Technical Summary (NTS): presents the Non-Technical Summary of the ESIA of the
proposed Project.

Chapter 12 Stakeholder Engagement Plan (SEP): describes the Stakeholder Engagement Plan, showing the
communication channels with stakeholders, and the active public participation during the entire ESIA
process.

Chapter 13 Resettlement Compensation Framework: describes the principles to be applied in the event of
land acquisition leading to physical and/or economic displacement (resettlement), involuntary
resettlement and land acquisition issues and measures.

Chapter 14 Comments on Draft ESIA Study & List of Introduced Changes: will include the comments
received on the draft ESIA during the public disclosure/comment period, and a list of the changes
introduced in the final version of the ESIA Study.

Chapter 15 References: presents a list of the references used during the preparation of the ESIA Study.

Annexes to the ESIA

Annex 1 - Part from Future Traffic Scheme

Annex 2 - Decision from the Government of the Republic of Macedonia for the selected alignment
Annex 3 - Site inspection

Annex 4 — Decision of MoEP for scope of the ESIA

Annex 5 - Habitats maps

Annex 6 - Plant species

Annex 7 - Fungi & Lichens

Annex 8.1 - Vertebrates (Amphibians, Reptiles, Birds, Mammals)

Annex 8.2 - Invertebrates (Dragonflies, Ground beetles, Daily butterflies, Grasshoppers

Annex 9 - Land use types

e p ﬁisa Mobility . Railway Corridor VIII - Eastern section 9
Logistics



Ministry of Transport and Communications, Republic of Macedonia

e p tis a Mobility . Railway Corridor VIII - Eastern section 10
Logistics



Chapter 2
Legal & Policy
Requirements

Describes environmental and
social policy, legislation and
standards relevant to the
Project, at national and EU
levels, as well as multilateral
agreements and conventions
signed/ratified by the Republic
of Macedonia.




Ministry of Transport and Communications, Republic of Macedonia

2 LEGAL AND POLICY REQUIREMENTS
2.1 NATIONAL LEGISLATION (& RELATED EU DIRECTIVES)

2.1.1 NATIONAL ENVIRONMENTAL & SOCIAL LEGISLATION AND EU DIRECTIVES

Recognizing the damaging effects of environmental pollution on human beings and the quality of life, the
Republic of Macedonia has developed constitutional provisions that guarantee the right to a healthy
environment. Article 43 of the Constitution of the Republic of Macedonia (Official Gazette No. 52/91)
prescribes “everyone is obliged to promote and protect the environment; the State provides conditions to
apply the right of citizens to a healthy environment”. Macedonia has become a Party to the main
multilateral conventions and protocols explicitly recognising the link between environmental protection
and the human rights norms covering many environmental issues like EIA, Strategic Environmental
Assessment (SEA) in the national and transboundary context, climate change, biodiversity, public
information, public participation in the decision-making process and access to justice, transboundary air
pollution and air monitoring, ozone layer, chemicals like persistent organic pollutants (POP), nature
protection, etc. Key relevant legislation is listed in Table 2-1.

At the same time the Republic of Macedonia has confirmed its commitment towards EU accession through
the development of the relationship with the EU since October 1992, and has posed the EU Membership
on its political agenda as a national goal of highest priority from the very beginning of independence,
obtained in 1991. In 2005 the Republic of Macedonia was granted by the EU the candidate status for full
EU membership.

In order to fulfil the criteria for full membership, the Republic of Macedonia adopted the National
Programme for Adoption of the Acquis Communautaire (NPAA) in 2007*°. The NPAA, which is periodically
revised, comprises the plans for harmonization of the national legislation with the EU legislation, the
necessary institutional strengthening for implementation of the legislation, as well as the necessary
resources for realization. Chapter 3.27 of the NPAA addresses the achievements and the remaining
obligations in the field of Environment. In early 2008, the Republic of Macedonia adopted the National
Strategy for Environmental Approximation (NSEA) in order to respond to the complex obligations of the EU
environmental acquis and at the same time contribute to the sustainable development of the country. The
NSEA provides a “roadmap” for a full and effective approximation process, including a sustainable,
comprehensive framework of actions with associated costs needed for legal transposition and technical
implementation in all ten environmental sectors. The transposition of the main obligations of the
environmental EU Directives, EU standards and international organisation’s standards (e.g. World Health
Organization (WHQ)) into the national primary legislation started in 2003/2004 with the Law on
Environment (Official Gazette No. 53/05, 81/05, 24/07, 159/08, 83/2009, 124/2010, 51/2011). The Law on
Environment contains the basic principles of environmental protection with both precautionary and
“polluter pays” principles and provides the legal basis for issuing of necessary secondary legislation.

During 2004 to 2008, other primary legal acts related to air quality and air management, water
management and water quality, waste management, nature protection, industrial pollution control, noise,
have been prepared and adopted by the Macedonian Parliament in the form of the legal acts given in Table
2-1.

The EU environmental legislation has been transposed into the national legislation and, almost for all
environmental sectors, the prescribed standards and emission limits, or waste management principles are
the same (chemicals, waste, IPPC, EIA, SEA, noise, air quality). In some sectors there is still a lack of
secondary legislation prescribing where the applicable standards will be prescribed (e.g. water quality,

1% National Programme for Adoption of the Acquis Communautaire — Revision 2009, Government of the Republic of Macedonia,
Skopje, 29 May 2009.
http://www.sobranie.mk/en/WBStorage/Files/00%20NATIONAL%20PROGRAMME%202009%20%2029.05.2009. pdf
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emissions to water and ground waters, emissions to soil and soil quality); some of this secondary legislation
is in the process of preparation.

The key relevant national legislation, EU Directives and international standards are summarized in Table
2-1, with specific standards being referenced in the relevant environmental and social chapters.
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Ministry of Transport and Communications, Republic of Macedonia

Relevant

environmental/ social
issues for the project

Relevant national legislation
Act, Regulation, Degree (date & ref.)

Relevant EU legislation / Good practice /International organization’s
standards

Law on Environment (Official Gazette No.53/05,81/05,24/07,159/08, 83/2009, 124/2010, 51/2011);

Rulebook on the content of the requirements that need to be fulfilled by the study on EIA (Official
Gazette No.33/06);

Rulebook on the form, content procedure and manner of developing the report on the adequacy of
the study on EIA of the project and the procedure for authorization of persons from the List of Experts
for EIA responsible for the preparation of the report (Official Gazette No.33/06);

EIA Directive (85/337/EEC) amended with EU Directive 97/11/EC, EU
Directive2003/35/EC, EU Directive 2009/31/EC;

EU Guidelines:
Guidance on EIA Screening / Scoping / EIS Review, June 2001

Guidelines for the Assessment of Indirect and Cumulative Impacts as well

environmental
information and public
participation in
environmental decision
making process

dissemination, public participation and access to justice requirements) - (Official Gazette No. 53/05,
81/05, 24/07, 159/08, 83/09, 124/10, 51/11);

Espoo Convention was ratified by Macedonia (Official Gazette No. 44/99);

The Aarhus Convention was ratified by Macedonia (Official Gazette No.40/99);

ESIA procedure Decree on determining projects for which and criteria on the basis of which the screening for EIA as Impact Interactions, May 1999
should be carry out (Official Gazette No.74 / 05);
EIB Environmental and Social Practices Handbook, Version 2:
Rulebook on the content of announcement of the notification of the intention to implement a project, 24/02/2010;
on the necessity of an EIA, on the study on project EIA, of the report on the adequacy of the study on
EIA (Official Gazette No. 33/06); EBRD Environmental and Social Policy, May 2008:
Rulebook on the information contained in notification of intent to implement a project and the IFC’s Policy on Social & Environmental Sustainability, April 30, 2006;
procedure for determining the need for EIA of a project (Official Gazette No.33/06);
Directive on Access to Environmental Information (2003/4/EC);
Directive for public participation in respect of the drawing up of certain
plans and programs relating to the environment and amending with
regard to public participation and access to justice Council Directives
85/337/EEC and 96/61/EC (2003/35/EC);
Access to Law on Environment (Chapter on EIA procedure and transboundary context and information

Convention on Environmental Impact Assessment in a Transboundary
Context (Espoo, February 1991);

Convention on Access to Information, Public Participation in Decision
Making and Access to Justice in Environmental Matters (Aarhus
Convention, June 1998);

EIB Environmental and Social Practices Handbook, Version 2:
24/02/2010;

EBRD Environmental and Social Policy, May 2008: (Performance
Requirement 10);
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Ministry of Transport and Communications, Republic of Macedonia

Relevant

environmental/ social
issues for the project

Relevant national legislation
Act, Regulation, Degree (date & ref.)

Relevant EU legislation / Good practice /International organization’s
standards

Water

Law on Environment (Official Gazette No. 53/05, 81/05, 24/07, 159/08, 48/10, 124/10, 51/11);
Law on Waters (Official Gazette No. 87/08, 6 / 09, 161/09, 83/10, 51/11);

Law on Water Management (Official Gazette No. 85/03, 95/05, 103/08);

Law on Aquatic Communities (Official Gazette No. 51/03, 95/05 113/07);

Decree on classification of waters (Official Gazette No. 18/99);

Regulation on categorization of water streams, lakes, accumulations and groundwater (Official Gazette
No. 18/99, 71/99) ;

Rulebook on monitoring of sediment in reservoirs (Official Gazette No. 4 / 99);

Rules for reporting on the state level and quantity of water accumulated in reservoirs, and the amount
of water released by them (Official Gazette No. 8 /99) ;

Rulebook on the content and method of preparing management plans for river basins (Official Gazette
No. 148/09) ;

Regulation on methodology for assessment of river basins (Official Gazette No. 148/09);

Rulebook on the content and method of preparing the program of measures (Official Gazette No.
148/09);

Rules for special security requirements for natural mineral water (Official Gazette No. 32/06) ;

Rulebook on determination and maintenance of protective zones around sources of drinking water
(SFRY Official Gazette No. 17/83);

Rules Amending the Rules of the manner of determination and maintenance of protective zones
around sources of drinking water (SFRY Official Gazette No. 15/89);

Rules for water safety (Official Gazette No. 46/08) ;

Law on ratification of the convention for assessing environmental impacts in a transboundary context
(Official Gazette No. 44/99);

EU Directive 2001/60/EC — Water Framework Directive and Decision
2455/2001/EC establishing the list of priority substances in the field of
water policy;

EU Directive 2008/105/EC on environmental quality standards in the
field of water policy;

EU Directive 2006/11/EC on pollution caused by certain dangerous
substances discharged into the aquatic environment ;

Urban Wastewater Treatment Directive (91/271/EEC);
Nitrates Directive (91/676/EEC);

Dangerous Substances to Water Discharges Directive (76/464/EEC) as
emission control oriented legislation;

Directive 98/83/EEC on the quality of water intended for human
consumption;

Directive 1991/271/EEC concerning urban waste water treatment;

Directive 80/68/EEC on the protection of groundwater against pollution
caused by certain dangerous substances;

Waste Management

Law on Waste (Official Gazette No. 68/04, 71/04, 107/07, 102/08, 134/08, 124/10 and 51/11);

List of Waste Types (Official Gazette No. 100/05);

Law on Packaging and Packaging Waste (Official Gazette No. 161/1009);

The Law on the Ratification of the Basel Convention on the Control of Transboundary Movements of
Hazardous Wastes and their Disposal (Official Gazette No. 48/97)

Decree for determining the activities of installations (landfills operation) requiring an integral

Waste Framework Directive 2006/12/EC amended with EU Directive
2008/98/EC on waste management;

Commission Decision 2000/532/EC of 3 May 2000, replacing Decision
94/3/EC establishing a list of wastes pursuant to Article 1(a) of Council
Directive 75/442/EEC on waste and Council Decision 94/904/EC
establishing a list of hazardous waste pursuant to Article 1(4) of Council
Directive 91/689/EEC on hazardous waste;

Decisions 2001/118/EU, 2001/119/EU and 2001/573/EU;
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Relevant

environmental/ social
issues for the project

Relevant national legislation
Act, Regulation, Degree (date & ref.)

Relevant EU legislation / Good practice /International organization’s
standards

environmental permit (Official Gazette No. 89/05)

Rulebook on the manner and the conditions for waste storage, as well as on the conditions to be met
by the sites on which waste storage is performed (Official Gazette No. 29/07);

Rulebook on the minimum technical requirements with regard to environmental protection to be met
by waste transfer stations, requirements to be met by the sites where waste transfer stations are built
or placed, as well as on the terms for the waste storage in waste transfer stations depending on the
types of waste (Official Gazette No. 39/07);

Rulebook on the landfill operation, monitoring and controlling in the operational and closing phase as
well as on the closure and after-care procedures (Official Gazette No. 156/07);

Rulebook for criteria for acceptance of waste to landfill in each landfill class, preparation procedure for
acceptance of waste, basic testing procedures, sampling procedure and acceptance of waste (Official
Gazette No. 8/08) ;

Rulebook on the manner and the conditions for handling PCBs, the conditions to be met by
installations and facilities for PCBs disposal and decontamination, on used PCBs and on the manner of
labeling the equipment that contains PCBs (Official Gazette No. 48/07) ;

Rulebook on the procedures and manner of collection, transport, processing, storage, treatment and
disposal of waste oils, and the manner of keeping records and submission of data (Official Gazette No.
156/07);

Rulebook of detailed conditions on the handling of hazardous waste, and on the manner of packaging
and labeling (Official Gazette No. 15/08);

Rulebook on the form and content of the request for issuing a permit for the landfill operator as well
as the form for and content of the permit (Official Gazette No. 140/07);

Disposal of Waste Oils Directive (75/439/EEC) as amended by Directives
87/101/EEC, 91/692/EEC and partially repealed by Directive 2000/76/EC;

EU Landfill Directive 99/31/EC;

Regulation of labeling the equipment that contains PCBs EU PCBs
Directive 96/59/EC;

EU Waste Oils Directive 75/439/EEC;

Hazardous Waste Directive (91/689/EEC) and Packaging and Packaging
Waste Directive 94/62/EC;

EIB Environmental and Social Practices Handbook, Version 2:
24/02/2010;

EBRD Environmental and Social Policy, May 2008: (Performance
Requirements 3, 4 & 6);

IFC’s Environmental, Health & Safety Guidelines for Railways, April 30,
2007;

Protected Natural
Areas and Biodiversity

Law on Nature Protection (Official Gazette No. 67/06, 16/06, 84/07) and secondary legislation on
Natura 2000 and emerald network;

(Emerald Network: Launched in 1998 by the Council of Europe, of which the Republic of Macedonia is
a member, as part of the works under the Bern Convention on the Conservation of European Wildlife
and Natural Habitats. This ecological network is based on the same principles as Natura 2000, and
represents its de facto extension to non-EU countries. National Emerald Network in the Republic of
Macedonia was implemented between 2002 and 2008.11);

EU Directive 92/43/EEC of 21 May 1992 on the conservation of Natural
Habitats and of Wild Fauna and Flora, as amended by Directives
97/62/EC and Regulation EC 1882/2003;

EU Directive 2009/147/EC of 30 November 2009 on the conservation of
wild birds (codified version of EU Directive 79/409/EEC as amended);

Council Regulation (EC) No 338/97 of 9 December 1996 on the
protection of species of wild fauna and flora by regulating trade therein,

" This was an important enabling activity/mechanism for the establishment of a coherent European Natura 2000 network. In the period between 1948 and 1960, 11 areas and objects were protected as natural
rarities on the basis of the Law on Protection of Monuments of Culture and Natural Rarities applicable in that period, with a total surface area of 131 599 ha — 5.11 % of the national territory. Under the Law on
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Ministry of Transport and Communications, Republic of Macedonia

Relevant

environmental/ social
issues for the project

Relevant national legislation
Act, Regulation, Degree (date & ref.)

Relevant EU legislation / Good practice /International organization’s
standards

(Macedonia ratified the Rio Convention in 1997);
(Macedonia ratified the Bonn Convention in 1999);
(Macedonia ratified the Ramsar Convention in 1977);
(Macedonia ratified the Bern Convention in 1997);
(Macedonia ratified the CITES Convention in 2000);

(Macedonia ratified the Agreement on the Conservation of Bats in Europe (London) in 1999, amended
in 2002)

as amended by Regulations (EC) 938/97, 2307/97, 2214/98, 1476/99,
2724/2000, 1579/2001, 2476/2001, 1497/2003, 1882/2003, 834/2004,
252/2005 and 1332/2005;

Convention on Biological Diversity (Rio de Janeiro), 1992;

Convention on the Conservation of Migratory Species of Wild Animals
(Bonn), 1979;

Convention on Wetlands of International Importance especially as
Waterfowl Habitats (Ramsar), 1971

Convention on the Conservation of European Wildlife and Natural
Habitats (Bern), 1972;

Convention on International Trade in Endangered Species of Wild Fauna
and Flora (Washington — CITES Convention), 1973;

Agreement on the Conservation of Bats in Europe (London), 1991;

Noise and Vibration

Law on Noise Protection (“ Official Gazette No. 79/07,)

Rulebook on noise indicators and the area of application of additional noise indicators (Official Gazette
No. 107/08);

Rulebook on the permissible level of noise in the environment (Official Gazette No. 147/08);
Rulebook on the preparation and contents of strategic noise maps (Official Gazette No. 120/08);

Rulebook on the method, conditions and procedure for establishing and operating networks,
monitoring methodology, conditions, method and procedure for submitting noise monitoring
information and data (Official Gazette No.1/09);

EU Directive 2002/49/EC on Assessment and Management of
Environmental Noise;

EU Directive 2000/14/EC on noise emissions from outdoor equipment ;

EIB Environmental and Social Practices Handbook, Version 2:
24/02/2010;

IFC’s Environmental, Health & Safety Guidelines for Railways, April 30,
2007

Air Quality

Law on Ambient Air Quality (Official Gazette No. 67/04 with amendments Nos. 92/07, 35/10 and
47/11);

Decree on limit values of levels and types of pollutants in ambient air and alert thresholds, deadline for
achieving limit values, margins of tolerance of the limit value, target values and long term goals
(Official Gazette No. 19/05);

Rulebook on establishing the emission upper limits on national level (Official Gazette No. 10/90);

Ambient Air Quality Framework Directive (96/62/EC), as amended by
Regulation (EC)1882/2003;

Benzene and Carbon Monoxide Directive (2000/69/EC);
Directive 2002/3/EC on ozone in ambient air;

EU Directive (1999/30/EC) on limit values for sulphur dioxide, nitrogen
dioxide and oxides of nitrogen, particulate matter and lead in ambient

Natural Rarities Protection enacted in 1960 and its amendments of 1965 and 1973, a further 58 objects were protected, resulting in a total number of 69 protected areas and objects, with a total area of 184 137
ha — 7.16% of the territory of the Republic. With the establishment of a separate Ministry of Environment in December 1998, the process of natural heritage protection continued during the period 1999-2008.
Adoption of the Law on Nature Protection in 2004, incorporating the European Directives related to natural heritage protection, has been of particular significance.
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Relevant

environmental/ social
issues for the project

Relevant national legislation
Act, Regulation, Degree (date & ref.)

Relevant EU legislation / Good practice /International organization’s
standards

Macedonia ratified the Convention on Climate Change on 28 January 1998, entrance into force on 28
Apr 1998;

Macedonia ratified the Kyoto Protocol on 18 November 2004, entrance into force on 16 February
2005;

Decree on limit and target values for levels and type of pollutants in the ambient air, alert and
information thresholds; deadlines for achieving limit and target values for specific substances; margins
of tolerance for limit value and target value and long term objectives for specific pollutants (Official
Gazette No. 50/05);

Rulebook on criteria, methods and procedures for evaluation of the ambient air quality (Official
Gazette No.82/06);

Rulebook on inventory and determination of the levels of the pollutant emissions in the ambient air in
tonnes per year, for all types of duties, as well as other data needed for submission of the Program for
monitoring the air in Europe (EMEP) (Official Gazette No. 142/07);

Lists of zones and agglomerations for ambient air quality (Official Gazette No.23/2009);

Rulebook for methodology for inventory taking and identification of the levels of emissions of
pollutants in the ambient air in tons per year for all types of activities, as well as other data required to
be submitted under the Program for air monitoring in Europe (EMEP) (Official Gazette No.2/2010);

Rulebook on establishing the emission upper limits on national level (Official Gazette No. 10/90);
Rulebook for air emission limit values from stationary sources (Official Gazette No. 141/10);

(The Rulebook for air emission limit values from mobile sources is not adopted yet, it is planned to be
adopted next year (2012) where the limit values for diesel traction locomotives will be transposed (EU
Directive 2004/26/EC on measures against the emission of gaseous and particulate pollutants from
internal combustion engines to be installed in non-road mobile machinery));

The diesel fuel specification are prescribed by Rulebook on liquid fuel quality (Official Gazette No.
88/2007, 91/2007, 97/2007, 105/2007, 157/2007, 15/2008, 78/2008, 156/2008, 81/2009);

air;

EU Directive (98/70/EC) relating to the quality of petrol and diesel fuels
and amending Council Directive 93/12/EEC;

EIB Environmental and Social Practices Handboo, Version 2: 24/02/2010;

EBRD Environmental and Social Policy, May 2008: (Performance
Requirements 3, 4 & 6);

IFC’s Environmental, Health & Safety Guidelines for Railways, April 30,
2007;

United Nations Framework Convention on Climate Change (New York,
May 9, 1992);

Kyoto Protocol on Climate Change (Kyoto, December 1997);

Cultural Heritage and
Archaeology

Law on Protection of Cultural Heritage(Official Gazette No. 20/04);
Regulation for National Registry of Cultural Heritage (Official Gazette No. 25/05);

(Macedonia ratified the Convention for the protection of the World Cultural and Natural Heritage in
1991);

European Landscape Convention (Florence) ratified by Macedonia in
2003;

Convention for the protection of the World Cultural and Natural
Heritage, UNESCO, 1972;

EIB Environmental and Social Practices Handbook, Version 2:
24/02/2010;

EBRD Environmental and Social Policy, May 2008: (Performance
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Relevant

environmental/ social
issues for the project

Relevant national legislation
Act, Regulation, Degree (date & ref.)

Relevant EU legislation / Good practice /International organization’s
standards

Requirement 8);

Railway Systems

Law on the Railway System (Official Gazette No0.48/2010);
Law on the Safety of Railway Systems (Official Gazette No. 48/2010 );

Law on Interoperability of Railway Systems (Official Gazette No.17/2011): Articles (21 -45) cover the
train driving license which is in compliance with Directive 2007/59/EC;

Law for Transport of Hazardous Materials and amendments (Official Gazette Nos.92/2007, 17/2011
and 54/2011);

EU Railway Policy and EU Directive on Railway Safety (2004/49/EC) and
amendments Directive 2008/57/EC (for interoperability) and Directive
2008/110/EC;

EU Directive 2007/59/EC on the certification of train drivers operating
locomotives and trains on the railway system in the Community;

IFC’s Environmental, Health & Safety Guidelines for Railways, April 30,
2007;

Community Health and
Safety

Law on Safety of Railway Systems (Official Gazette No. 48/10);
Law for Health Protection (Official Gazette No. 07/07);

Law for Transport of Hazardous Materials and amendments (Official Gazette Nos. 92/2007, 17/2011
and 54/2011);

Law for preventing the spreading of the infectious diseases (Official Gazette No. 21/11);

Law on Health Protection in the Republic of Macedonia (Official Gazette No.17/97, latest amendments
within Official Gazette No.44/2011);

Law for Wages (Official Gazette No. 70/94 with latest amendment within No. 97/ 2010);

Law on Equal Opportunities for Men and Women, and the National Action Plan for Gender Equality
(Official Gazette No. 48/10);

Law for Social Protection (Official Gazette No. 79/09);
Law for Children Protection (Official Gazette No. 170/10);

Crisis Preparedness Planning, June 2009 (for abnormal working conditions like high temperatures,
floods and similar);

EU Railway Policy and EU Directive on Railway Safety (2004/49/EC);
Outdoor Equipment Directive (2000/14/EC);

EIB Environmental and Social Practices Handbook, Version 2:
24/02/2010;

EBRD Environmental and Social Policy, May 2008: (Performance
Requirement 4);

Occupational Health
and Safety

Law on Occupational Health and Safety (Official Gazette No. 92/07);

Rulebook on minimal requirements for occupational health and safety on working place (Official
Gazette No. 154/2008, Art.2);

Rulebook for personal protective equipment that uses employees at work (Official Gazette No.92/07);

Rulebook for occupational health and safety at work for workers exposed on risk of noise (Official
Gazette No. 21/2008);

Directive 89/654/EEC on workplace requirements concerning the
minimum safety and health requirements for the workplace (first
individual directive within the meaning of Article 16 (1) of Directive
89/391/EEC);

Directive (2003/10/EC) no minimum health and safety requirements
regarding the exposure of workers to the risks arising from physical
agents (noise) (6 February 2003);

Directive 1989/391/EEC on the introduction of measures to encourage
improvements in the safety and health of workers at work;
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Relevant

environmental/ social
issues for the project

Relevant national legislation
Act, Regulation, Degree (date & ref.)

Relevant EU legislation / Good practice /International organization’s
standards

EIB Environmental and Social Practices Handbook, Version 2:
24/02/2010;

EBRD Environmental and Social Policy, May 2008: (Performance
Requirement 4);

Labour & Working
Conditions

Labour Relations Act (Official Gazette No. 158/2010);

Law on Occupational Health and Safety (Official Gazette No. 92/07);

Law for Civil Organisations (Official Gazette No. 52/10);

Law for Wages (Official Gazette No. 92/07) and secondary legislation (Nos.121/07 and 92/09);

Law on Equal Opportunities for Men and Women, and the National Action Plan for Gender Equality
(Official Gazette No. 48/10);

Law for Social Protection (Official Gazette No. 79/2009);

Law for Child Protection (Official Gazette Nos. 98/00, 17/03, and 65/04);
Law on Protection During Work (Official Gazette No. 13/98);

Law on Employment & Work of Foreigners (Official Gazette No. 70/07);

Law on inspection for implementation of laws for labour and working conditions (Official Gazette No.
35/97);

Collective agreement for railways;

Collective agreement for construction industry;

In 1991 Macedonia ratified a number of International Labour Organization (ILO) conventions including
the following:

C2 Unemployment Convention, 1919

C3 Maternity Protection Convention, 1919

C8 Unemployment Indemnity (Shipwreck

C11 Right of Association (Agriculture) Convention, 1921

C12 Workmen's Compensation (Agriculture) Convention, 1921

C13 White Lead (Painting) Convention, 1921

C14 Weekly Rest (Industry) Convention, 1921

C16 Medical Examination of Young Persons (Sea) Convention, 1921

C17 Workmen's Compensation (Accidents) Convention, 1925

C18 Workmen's Compensation (Occupational Diseases) Convention, 1925
C19 Equality of Treatment (Accident Compensation) Convention, 1925
C24 Sickness Insurance (Industry) Convention, 1927

Directive 89/654/EEC - workplace requirements, concerning the
minimum safety and health requirements for the workplace (first
individual directive within the meaning of Article 16 (1) of Directive
89/391/EEC);

Directive 2003/10/EC on minimum health and safety requirements
regarding the exposure of workers to the risks arising from physical
agents (noise);

Directive 1989/391/EEC on the introduction of measures to encourage
improvements in the safety and health of workers at work;

EIB Environmental and Social Practices Handbook, Version 2:
24/02/2010;

EBRD Environmental and Social Policy, May 2008: (Performance
Requirement 2);

ILO Conventions;

epl;saDB) &
gistics

Railway Corridor VIII - Eastern section 19




Ministry of Transport and Communications, Republic of Macedonia

Relevant

environmental/ social
issues for the project

Relevant national legislation
Act, Regulation, Degree (date & ref.)

Relevant EU legislation / Good practice /International organization’s
standards

C25 Sickness Insurance (Agriculture) Convention, 1927

C27 Marking of Weight (Packages Transported by Vessels) Convention, 1929
C29 Forced Labour Convention, 1930

C32 Protection against Accidents (Dockers) Convention (Revised), 1932

C45 Underground Work (Women) Convention, 1935

C48 Maintenance of Migrants' Pension Rights Convention, 1935

C80 Final Articles Revision Convention, 1946

C81 Labour Inspection Convention, 1947

C87 Freedom of Association and Protection of the Right to Organise Convention, 1948
C88 Employment Service Convention, 1948

C89 Night Work (Women) Convention (Revised), 1948

C90 Night Work of Young Persons (Industry) Convention (Revised), 1948
C94 Labour Clauses (Public Contracts) Convention, 1949

C97 Migration for Employment Convention (Revised), 1949

C98 Right to Organise and Collective Bargaining Convention, 1949

C100 Equal Remuneration Convention, 1951

C102 Social Security (Minimum Standards) Convention, 1952

C103 Maternity Protection Convention (Revised), 1952

C106 Weekly Rest (Commerce and Offices) Convention, 1957

C109 Wages, Hours of Work and Manning (Sea) Convention (Revised), 1958
C111 Discrimination (Employment and Occupation) Convention, 1958

C113 Medical Examination (Fishermen) Convention, 1959

C116 Final Articles Revision Convention, 1961

C119 Guarding of Machinery Convention, 1963

C121 Employment Injury Benefits Convention, 1964

C122 Employment Policy Convention, 1964

C129 Labour Inspection (Agriculture) Convention, 1969

C131 Minimum Wage Fixing Convention, 1970

C132 Holidays with Pay Convention (Revised), 1970

C135 Workers' Representatives Convention, 1971

C136 Benzene Convention, 1971

C138 Minimum Age Convention, 1973

C139 Occupational Cancer Convention, 1974

C140 Paid Educational Leave Convention, 1974

C142 Human Resources Development Convention, 1975

C143 Migrant Workers (Supplementary Provisions) Convention, 1975

C148 Working Environment (Air Pollution, Noise and Vibration) Convention, 1977
C155 Occupational Safety and Health Convention, 1981

C156 Workers with Family Responsibilities Convention, 1981

C158 Termination of Employment Convention, 1982

C159 Vocational Rehabilitation and Employment (Disabled Persons) Convention, 1983
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Relevant . s s e . . ..
Relevant national legislation Relevant EU legislation / Good practice /International organization’s

Act, Regulation, Degree (date & ref.) standards

environmental/ social
issues for the project

C161 Occupational Health Services Convention, 1985

C162 Asbestos Convention, 1986

Additionally the following conventions have been ratified by Macedonia:

2002: C182 Worst Forms of Child Labour Convention, 1999

2003: C105 Abolition of Forced Labour Convention, 1957

2005: C144 Tripartite Consultation (International Labour Standards) Convention, 1976

The Law on Expropriation (Official Gazette Nos. 33/95, 20/98, 40/99, 31/03, 46/05, 10/08, 106/08 and
76/10);

Law on Property Cadastre (Official Gazette Nos. 40/08, 158/10 and 51/11);
Law on Survey and Land Cadastre (Official Gazette Nos. 34/72 and 13/78);
Law for the Treatment of lllegally Constructed Objects; (Official Gazette Nos. 23/11, 54/11)

Law on Ownership and Other Material Rights (Official Gazette No. 18/01);
EIB Environmental and Social Practices Handbook, Version 2:

Law on Nature Protection (Official Gazette Nos. 67/06, 16/06 and 84/07); 24/02/2010;
Land Acquisition Law on Agriculture & Rural Development (Official Gazette No. 49/10); EBRD_EnvironmentaI and Social Policy, May 2008: (Performance
Law on Agricultural Land (Official Gazette No. 135/07); Requirement 5);

Law on Forests (Official Gazette No. 64/2009);

The Law on Vine (Official Gazette No. 69/2004);

The Law on Organic Agricultural Production (Official Gazette No.16/2004);
The Law on Agricultural Inspection (Official Gazette No. 38/2004);

The Law on Plant Health (Official Gazette No. 29/2005);

The Law on Seed and Seedling material (Official Gazette No. 41/2000);

Table 2-1 Relevant National Legislation, EU Directives and International Treaties
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2.1.2 FUTURE PLANNED NATIONAL LEGISLATION RELEVANT TO ESIA

In order to transpose the relevant EU Directives and adopt these within the Macedonian legal framework
during the period 2011 to 2013 secondary legislation will be prepared. This will mainly focus on the
following sectors that are relevant to the Project’s ESIA:

e  Water Sector(within the Law on Waters):

O Degree on criteria for determination of the good ecological status of the surface waters —
physical/chemical, biological and morphological conditions;

0 Degree on criteria for determination of the good ecological status of the ground waters —
physical/chemical, biological and morphological conditions;

0 Degree on classification and categorization of waters; and

0 Rulebooks on the determination of the sensitive water zones and water bodies.

e Noise and Vibration(within the Law on Noise Protection):

0 Rulebook on the technical measures and conditions that the construction objects should fulfil
regarding protection against noise;

0 Rulebook on the noise protection measures that should be included within urban and spatial
plans;

0 Rulebook on the noise emissions of outdoor equipment;

O Rulebook on the preparation of the noise strategic plans for larger agglomerations (Skopje,
Bitola, Kumanovo, Tetovo); and

0 Secondary legislation on vibration.

e  Waste (within the Law on Waste):

0 Law on Waste Electronics and Electrical Equipment (WEEE), which is going to be in compliance
with EU Directive 2002/96/EC); and

0 Rulebook on waste shipments, and the import, export and transit of waste.

2.1.3 CURRENT STATUS OF IMPLEMENTATION OF NATIONAL LEGISLATION
RELEVANT TO ESIA

Although for some sectors relevant to the Project the legislation has been prepared and adopted, some of
the legislation has not been fully implemented due to lack of institutional capacity at a national and local
level, and due to limits in human resources. There is also still a lack of knowledge, professional skills and
financial resources to support the implementation. Some of the issues relevant to the railway Project that
have not been implemented yet are summarized below:

e There are no inert waste landfills in all municipalities within the North-Eastern region of Macedonia;

e There is no landfills for the hazardous waste within the North-Eastern region of Macedonia;

e There are numerous waste dumps near by the riverbeds along the Project route;

e The existing municipal landfills are not in compliance with strict national and EU standards and pose
very high health and environmental risks;

e There is no facility for medical waste treatment in the North-Eastern region of Macedonia;

e There is a lack of strategic noise maps for major roads and railways (e.g. Corridor X) for the bigger
agglomerations;
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e There are no permanent measurements of noise level in all the settlements within the North-Eastern
region of Macedonia , with measurements only being performed and reported for the City of
Kumanovo;

e There is a need for additional air quality monitoring stations in the North-Eastern region based on the
preliminary assessment of air quality performed several years ago;

e There are no wastewater treatment plants for urban wastewater in any of the settlements in the
North-Eastern region of Macedonia; and

o No water sensitive zones have been identified along the watershed within the North-Eastern region of
Macedonia.

2.1.4 NATIONAL ESIA PROCEDURE

The Environmental Impact Assessment procedure has been prescribed into the Law on Environment
(Chapter XI/Articles 76-94) where the requirements of the EU Directives on EIA (Directive 85/337/EEC as
amended by Directives 97/11/EC, 2003/35/EC and 2009/31/EC) have been transposed.

The national EIA procedure includes socio-economic aspects as well and therefore is referred to
subsequently as the ESIA procedure. The ESIA procedure is presented in Figure 2-1. The procedure starts
when the Investor (Project Proponent) who intends to implement a project submits a Notification Letter, in
written and electronic form to the Ministry of Environment and Physical Planning (MoEPP) (Administration
for Environment), which is the responsible authority for the entire procedure. The Administration for
Environment is obligated to publish the Notification in at least one daily newspaper available throughout
the territory of the Republic of Macedonia, and on the website of the MoEPP.

Application ——————»  Screening 4 ------- i

|

Scoping

|

Preparation of the '
Public

ESIA study
v
Review
Monitoring- Issuing permission for
follow up ESIA | " project realization

Figure 2-1 ESIA procedure in the Republic of Macedonia
Screening:
The Screening procedure is a stage of the ESIA procedure during which the MoEPP determines whether an
ESIA should be carried out or not for a certain project. For the development of projects that do not belong
to the list of the projects for which the ESIA procedure has to be carried out, there is a requirement for the
preparation of an “Environmental Impact Report-Elaborate”. The decision from the screening stage has to
be published in at least one daily newspaper available throughout the territory of the Republic of
Macedonia, and on the website, as well as on the notice board of the MoEPP. The Investor, the legal
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entities or natural persons concerned, as well as the environmental Non-Government Organizations may
appeal against the decision to the ‘Second Instance Commission of the Government of the Republic of
Macedonia’ responsible for resolution of administrative matters in the area of environment.

After the screening procedure, the MoEPP informs the Investor of the decision on whether or not an ESIA
shall be carried out. Based on such information, the Investor applies for a scoping opinion for the ESIA.

Scoping:

The Scoping phase is the process during which the MoEPP determines the content and extent of the
matters which should be covered by the environmental impact assessment study. While drafting the
opinion on the scope of the study, the MoEPP shall take into account the opinions of the Investor and the
opinions obtained after publication of the decision for screening. Once scoping is completed, the ESIA
Study can be undertaken. The Investor prepares the ESIA Study according to the requirements prescribed
into the secondary legislation and submits it to the MoEPP in both written and electronic format.

Preparation of ESIA Study:
The Investor preparing the ESIA Study is obliged to engage at least one person from the List of ESIA
Experts, who shall sign the ESIA Study as a responsible person with regard to its quality.

Public Disclosure:

The public disclosure starts when the MoEPP announces that the draft version of the EIA Study on a certain
development project has been prepared and is available to the public in at least one daily newspaper,
available throughout the territory of the Republic of Macedonia and local radio/TV station, while the Non-
Technical Study (NTS) is published on the website of the MOEPP. This ESIA Study is submitted for
consultation to the municipalities where the project will be implemented in order to collect their remarks
and opinions. During this phase, the MoEPP is obliged to organize a Public hearing on the draft ESIA Study
and to ensure availability of information needed to the public and public participation in the public hearing
event. The MoEPP submits the ESIA Study to the bodies of the state administration responsible for the
performance of the activities of the development project.

ESIA Review & Decisions:

The Review is the process of checking the adequacy of the ESIA Study. The Report of the adequacy of the
ESIA Study is prepared by the MoEPP or by persons appointed thereby from the List of Experts for ESIA. On
the basis of the study, the Report on the adequacy of the ESIA Study, the public debate and the opinions
obtained, the MoEPP issues a Decision on whether or not to grant consent for the application of the
project implementation.

The Decision contains an assessment of whether the ESIA Study fulfils the requirements, and the permit
conditions for the project implementation as well as measures for prevention and reduction of the harmful
effects. The MoEPP submits the Decision to the Investor, to the body of the state administration
responsible for issuance of the permit or decision on the project implementation and to the municipalities
where the project will be implemented.

The Decision has to be published in at least one daily newspaper available throughout the territory of the
Republic of Macedonia, on the website as well as on the notice board of the MOEPP.

Based on the Decision for granting consent for the project implementation, the Authority responsible to
issue the permit for project implementation, issues the Consent for project implementation to the
Investor.

Public involvement into the ESIA procedure:

Public involvement in national EIA and SEA procedures is regulated in the Law on Environment, secondary
legislation on public information (provided in Table 2-1), public participation and access to justice and in
accordance with International Conventions signed and ratified by Macedonia (e.g. Aarhus Convention and
Espoo Convention).

e p ﬁisa H?P.Llf,t,‘;s Railway Corridor VIII - Eastern section 24
Logistics



Ministry of Transport and Communications, Republic of Macedonia

Practical public involvement is performed through:

disclosing of the information about the project and ESIA process to the public;

public participation where public can actively be involved in public discussions and submit their written
opinion within the different ESIA phases of the procedures; and

through the mechanism of access to justice, when the public can influence the decision making by
submitting appeals to the Court or Second Instance Commission of the Government.

According to the national legislation, the public is involved in every step of the ESIA procedure. Every
decision made during the process should be published in the appropriate media and the public can follow
and participate through the following steps of the procedure:

a.

b.

Announcement of the Notification for the intention for development of project implementation;
Publication of the decision on screening;

Publication of the decision on scope of ESIA;

Announcement of the availability of the draft ESIA Study and Public hearing event/s;

Publication of the non-technical summary of the ESIA Study;

Publication of the Report on the adequacy of the ESIA Study; and

Publication of the Decision on granting consent to or rejecting the application for the project
implementation.

The Public hearing stage of the ESIA procedure when the draft ESIA Study has been done is presented in

Information on the available public information on the Project, the active consultations with all
stakeholders and their opportunities to express their concerns about the project implementation, is
contained within the Stakeholder Engagement Plan in Chapter 12.
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Figure 2-2 Public hearing procedure during developing the ESIA Study
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2.1.5 NATIONAL LAND ACQUISITION/EXPROPRIATION PROCEDURE
2.1.5.1 MACEDONIAN EXPROPRIATION LAW

Macedonia, as many countries around the world, typically deal with involuntary resettlement and
livelihood restoration under the legal framework for expropriation, with the basic notion that owners of
properties are to be compensated for their losses, most often in monetary terms. With compensation, they
are expected to be able to acquire new properties and resettle and/or re-establish their businesses in other
locations. However, this is often not a straightforward process, and people generally need additional
assistance to be able to restore their standards of living and further improve them. This becomes even
more evident when the affected population includes vulnerable groups. The most difficult cases involve

those who do not possess a legal title for the land they occupy. The Law on Expropriation12 recognises
affected people who have formal legal rights; those without legal title are not entitled to compensation.

The Law on Expropriation regulates the procedure for expropriation of property for projects that are of
public interest, and the connected rights for real estate (immovable properties). The construction of
railway lines is listed in the expropriation law as projects of public interest. Legal justification of why the
project is believed to be in the public interest is submitted together with the request for expropriation (as
part of the same process), by the expropriation beneficiary to the administration offices for legal and
property affairs over properties.

According to the Macedonian Law on Expropriation, the expropriation-compensation price cannot be lower
than the market value of the affected properties and it is assessed against recent market transactions in
neighbouring areas. According to the law, compensation can be provided in the form of replacement
property or in cash. Macedonian law allows compensation of lost profit/income for affected businesses, if
incurred as a result of expropriation.

2.1.5.2 LAND TENURE AND PROPERTY RIGHTS

The following Macedonian legislation is relevant for land tenure and property rights:
e Law on Property Cadastre (Official Gazette Nos. 40/08, 158/10 and 51/11);

e Law on Survey and Land Cadastre (Official Gazette Nos. 34/72 and 13/78); and

e Law on Ownership and Other Material Rights (Official Gazette No. 18/01).

The EC Enlargement Strategy Progress Report for 2010 for Macedonia states that the land register has
been established for over 97.5% of the Country’s territory. In addition, registration fees have been
lowered, administrative procedures considerably shortened and an online registry developed. The laws
regulating property registration are the Law on Property Cadastre and the Law on Survey and Land
Cadastre.

In Macedonia, current legislation defines the acquisition of property rights over land and/or structures
erected on someone else’s land. Macedonia is one of the signatories to the 2004 Vienna Declaration on
Informal Settlements in South Eastern Europe. With the aim of enabling legalization of informal
construction on state owned land, the government adopted a Law for the Treatment of lllegally
Constructed Objects (Official Gazette No 23/11, 54/11).

2 The Law on Expropriation (Official Gazette Nos. 33/95, 20/98, 40/99, 31/03, 46/05, 10/08, 106/08 and 76/10);
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2.1.5.3 RELEVANT LEGISLATION ON RAILWAY SYSTEMS

Article 59 from the Macedonian Law on the Railway System (Official Gazette No. 48/2010) stipulates that
along railways that needs to be constructed in the towns; urban plans, state urban planning
documentation or local urban planning documentation may envisage structures which may be constructed
on a distance not less than 10 meters from the end point of the railroad area. The minimum width of the
“railroad area” is 1.0 meter on both sides of the earth body of the railroad. Thus, houses should be at least
11 meters away from where the rail is ending. This law refers to new construction.

Building 1.0m Building

allowed in A 10m 4 allowed in
b

urban areas 10.0m Railrcad araa - -

LEGEND

4. Rallroad area
5. Critical area

Figure 2-3 Railroad Area Layout
2.1.5.4 PROCEDURE FOR LAND EXPROPRIATION

According to the Law on Expropriation, the procedure for land expropriation initiates with a ‘proposal for
expropriation’. The proposal is submitted by the Beneficiary of Expropriation (in this case it would be
PERI/Railway Department, Ministry of Transport and Communication) to the Property and Legal Affairs
Office (expropriation body).

The proposal for expropriation contains data of the proposer of the land expropriation, the real estate for
which the land expropriation is proposed, the owner of the real estate, and for which purpose the land
expropriation is proposed. As enclosures to the proposal, the following items also have to be submitted:

Statement for the act for planning of the space;

Numerical data for the real estate for which the land expropriation is proposed;

1

2

3. Offer for the type and amount of the compensation for the real estate;

4. Evidence for assets secured for compensation of the expropriated immovable property; and
5

Evidence for ownership of what is offered in compensation, if such an offer exists.

Within the Railway Department, a commission for Land Expropriation with three members is established.
The commission is established through a decision enacted by the Director of the Railway Department.
Based on a letter of attorney issued by the Director of the Department, the commission members are
authorized in the name and on behalf of the Railway Department to carry out the activities necessary for
fulfilling the expropriation, i.e. to prepare, sign and submit the proposals for expropriation, to participate in
the discussions in front of the property and legal affairs office, and to sign the minutes and the agreement
concluded in front of the expropriation body.

For the needs of the expropriation procedure, surveying studies for expropriation should be prepared.
These are prepared in accordance with the procedure and manner provided in the regulations for
surveying works. The Surveying companies are selected in accordance with the Law on Public Procurement
Official Gazette No. 136/07
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With the aim of determining the market value of the real estates (structures) which are subject to
expropriation, as well as the compensation of any crops (fertile plots), the beneficiary of expropriation
engages experts from the relevant areas. The selection of experts for land expropriation follows the same
procedure as those for land acquisition. The findings and opinions of the experts are submitted to the
expropriation body together with the proposals for expropriation.

The proposals for expropriation will be submitted to the authorized department within the Property and
Legal Affairs Office, who again will forward the proposals with all enclosures to the real estate’s owners
and to the Agency for Real Estate Cadastre, where the expropriation will be registered. Afterwards, the
expropriation body arranges for discussions with the real estate owner and the beneficiary of expropriation
(the Railway Department).

The discussion can be concluded following agreement of compensation. This kind of agreement is binding
and the procedure for land expropriation and for determination of the compensation is considered as
completed. The agreement shall be signed by the commission members and the payments should
immediately be transferred from the beneficiary of expropriation (the account of Railway Department) to
the former owners.

If an agreement has not been reached during the discussions, the expropriation body decides how the
expropriation proposal should be settled. Upon the effectiveness of the decision for expropriation, ex
officio or with proposal of the former owner, a procedure for determination of the compensation for the
expropriated real estate is initiated by the authorized court. The decision of the authorized court will form
the basis for execution of payment of the monetary compensation to the former owners.

The expropriation body is responsible for submitting the concluded agreements as well as the final
decisions to the authorized bodies responsible for managing the public books, to ensure that the changes
of the ownership of the expropriated real estates is recorded.

Courts decide disagreements over title or compensation amounts, this does not postpone expropriation.
2.1.5.5 CUT-OFF DATE

The Cut-Off Date is the date after which persons found to settle in the Project area are not eligible to
Project compensation or other resettlement benefits, while similarly immoveable assets or crops
established after the Cut-Off Date are not to be compensated.

The intent of the Cut-Off Date is to “freeze” eligible individuals or households and eligible properties
thereby avoiding opportunistic attempts at maximising compensation through structures erected
intentionally or crops established on purpose. Potentially affected people need to be informed of the Cut-
Off Date in order to minimise potential claims related with eligibility. Where opportunistic and/or
fraudulent attempts at maximising compensation are assessed as a significant risk, caution must be exerted
in disclosing the Cut-Off Date.

The Cut-off Date for eligibility is defined as:

e Either the date when notification of intent of expropriation is delivered to affected owners where
expropriation is applicable; or

e The date of the performed census (date to be defined in the further stages of the project).
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2.2 INTERNATIONAL RELATED TREATIES, GUIDANCE AND POLICIES

2.2.1 INTERNATIONAL TREATIES & CONVENTIONS

Macedonia has ratified a number of international treaties and conventions along with the ongoing process

of transposing European Union (EU) law into the National legal and policy framework. The following

international conventions ratified by the Republic of Macedonia were taken into account during the

elaboration of the ESIA:

e UNECE Convention on Access to Information, Public Participation in Decision-making and Access to
Justice in Environmental Matters. Adopted on the 25th of June 1998 (Aarhus Convention);

e Convention on Environmental Impact Assessment in a Transboundary Context (Espoo Convention,
February 1991);

e Convention on Biological Diversity (Official Gazette No. 54/97);

e Convention on the Conservation of Migratory Species of Wild Animals, Bonn, 1979 (Official Gazette No.
38/99);

e Convention on the Conservation of European Wildlife and Natural Habitats, Bern, 1972 (Official
Gazette No. 49/97);

e Fungal species protected to the European Red List of Fungi (Ing 1978);

e Fungal species proposed for protection by the European Council for Conservation of Fungi (33
European fungal species candidates for listing in Appendix | of the Bern Convention, August 2003);

e International Convenant on Economics, Social and Cultural Rights (New York, 16 December 1966).
Ratified by Macedonia on 18 January 1994;

e United Nations Framework Convention on Climate Change (New York, 9 May 1992). Ratified by
Macedonia on 28 January 1998 (entrance into force on 28 Apr 1998);

e Kyoto Protocol on Climate Change (Kyoto, December 1997). Ratified by Macedonia on 18 November
2004 (entrance into force on 16 February 2005);

e UNESCO World Heritage Convention (November 1972). Notification of succession by Macedonian
government on 30/04/1997;

e International Labour Organization Conventions: Macedonia has ratified many ILO conventions. For
more details, please refer to Table 2-1 and link below:

http://webfusion.ilo.org/public/applis/appl-byCtry.cfm?lang=EN&CTYCHOICE=3440&hdroff=1

Further details regarding the Aarhus Convention and Espoo Convention are outlined below due to their
relevance to the ESIA.

2.2.2 AARHUS CONVENTION

The UNECE Convention on Access to Information, Public Participation in Decision-making and Access to
Justice in Environmental Matters was adopted on the 25th of June of 1998 in the Danish city of Aarhus, at
the Fourth Ministerial Conference in the 'Environment for Europe' process.

The Aarhus Convention:

e Links environmental rights and human rights;
e Acknowledges that we owe an obligation to future generations;

e Establishes that sustainable development can be achieved only through the involvement of all
stakeholders;

e Links government accountability and environmental protection; and
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e Focuses on interactions between the public and public authorities in a democratic context.

The Convention is not only an environmental agreement; it is also a Convention about government
accountability, transparency and responsiveness.

The Aarhus Convention grants the public rights and imposes on Parties and public authority’s obligations
regarding access to information and public participation and access to justice.

Convention on access to information, public participation in decision-making and access to justice in
environmental matters — was ratified by Macedonia on November 2, 2010 (Official Gazette No. 40/99).

Within the Aarhus Convention, Republic of Macedonia is a Party to the Protocol on Pollutant Release and
Transfer Registers (PRTR). It joins South-Eastern European countries such as Albania, Bulgaria, Croatia,
Romania and Slovenia that are already Parties to the Protocol. Thereof, Macedonia is competent for
entering into international agreements and for implementing the obligations resulting there from, which
contributes to the pursuit of the following objectives: preserving, protecting and improving the quality of
the environment, protecting human health and rational utilization of natural sources.

2.2.3 ESPOO CONVENTION

Concerns about transboundary impacts from development projects are growing with time as the number
and size of developments increase. The Convention on Environmental Impact Assessment in a
Transboundary Context (Espoo Convention) establishes a procedure to manage transboundary impacts.

The sovereignty of states means that states alone have the competence to take decisions in respect to the
natural resources and the environment of their territory. Nevertheless, this structure does not co-exist
comfortably with natural systems interrelationship, which does not respect political borders. An activity
within one state’s territory can have consequences in another state.

International environmental laws, like the Espoo Convention, serve as the principal framework for
cooperation among countries to protect the local, regional and global environment. The general aim of the
Espoo Convention is to “ensure environmentally sound and sustainable development” through the
prevention, reduction and control of significant adverse transboundary environmental impacts from
proposed activities. More specific objectives are to “enhance international co-operation in assessing
environmental impact, in particular in a transboundary context”, and “to give explicit consideration to
environmental factors at an early stage in the decision-making process”. The last mentioned objective
recalls the concept of prevention, a core value in EIA.

The countries that ratified the Convention are called parties or members of the Convention. As a signatory
of the Convention since 1999, Macedonia has incorporated its provisions into the national legislation (Law
on Environment) and has nominated a national focal point for ESPOO Convention:

Ministry of Environment and Physical Planning,
Address: Bul. "GoceDelcev", MRTV building (10,11,12 floor)
1000 Skopje, Republic of Macedonia; http://www.moepp.gov.mk
Telephone: +389 3 251 400
Fax: +389 3 220-165
e-mail: info@moepp.gov.mk

The Convention defines environmental impacts in a broad sense meaning “any effect caused by a proposed
activity on the environment including human health and safety, flora, fauna, soil, air, water, climate,
landscape and historical monuments or other physical structures or the interaction among these factors; it
also includes effects on cultural heritage or socio-economic conditions resulting from alterations to those
factors” (Espoo Convention, 1991). The strongest motivation for the Espoo Convention was the application
of the already working EIA framework to assess transboundary impacts and to prevent conflicts between
countries.

The main mechanisms of the Convention intended to achieve its objectives are summarized below:
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e Obligation to carry out an EIA procedure: EIA should be undertaken before decision making is done and
itis applied to the project level,

e Consultations among countries: Consultations should occur along the whole EIA procedure (i.e.
notification, preparation of the EIA documentation, consultations on the basis of the EIA
documentation, final decision and post-project analysis);

e Public participation: Public participation in both the affected party and the party of origin should be
facilitated during the whole Espoo process;

e Bilateral and Multilateral agreements; and
e Settlement of disputes.

Article 3 of the International Convention on Environmental Impact Assessment in a Transboundary Context
states that “for a proposed activity listed in Appendix I” the “construction of lines for long-distance railway
traffic” being included in this list “the Party of origin shall, for the purposes of ensuring adequate and
effective consultations under Article 5, notify any Party which it considers may be an affected Party as early
as possible and no later than when informing its own public about that proposed activity”.

Accordingly, the Macedonian Ministry of Environment and Physical Planning shall inform (based on the
Notification of Intention for the project and the ESIA screening process) the Bulgarian governmental
institutions and Bulgarian ESPOO focal point about the start-up of the ESIA procedure, description of
project and preliminary project environmental and social impacts. Thereafter, Bulgaria will have a period of
30 days to respond if they decide to participate in the ESIA process. If they respond that they do want to
participate, the obligation is to have equivalent consultations with public in the affected country to that in
the country where the project is located. The Macedonian Ministry of Environment and Physical Planning
will send to Bulgaria as well, the draft ESIA Study, the Report on adequacy of the ESIA study (the
consultations with Bulgarian governmental bodies about the mitigation measures will be performed as
well), and the final Decision on granting consent to or rejecting the application for the project.

With regards to the Project “Railway Corridor VIlI-Eastern Section” the Macedonian Ministry of
Environment and Physical Planning informed the Bulgarian governmental institutions and Bulgarian ESPOO
focal in August 2011 in English and on 17 January 2012 in Bulgarian language.

On the western part of Corridor VIII, which connects Macedonia and Albania, there is a separate project
ongoing and an ESIA has been already prepared. At the present moment, the project is in design stage and
application for funds started. The obligation of the Macedonian government for informing the Albanian
State on the ongoing activities for Corridor VIII in Macedonia has been fulfilled under that project.

2.3 INTERNATIONAL LENDER POLICIES, GUIDANCE & REQUIREMENTS

The European Bank for Reconstruction and Development (EBRD) and the European Investment Bank (EIB)
are considering providing a loan for the rehabilitation and construction works for this Project.

As part of their decision-making process, EBRD and EIB require an evaluation of the proposed project
through an Environmental and Social Impact Assessment (ESIA) that meets EBRD, EIB and other applicable
international policies, guidelines and requirements. Therefore, the EBRD Performance Requirements given
in the EBRD Environmental and Social Policy (2008) as well as the EIB’s environmental and social
requirements outlined in their Environmental and Social Practices Handbook (Version 2: 24/02/2010) were
followed and participatory assessment process was carried out. The development of the Macedonian EIA
and EBRD’s ESIA has been consolidated into one process and documented in this single report.

The key relevant international policies, guidelines and requirements considered relevant to the ESIA are
summarized below.
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2.4 EBRD ENVIRONMENTAL AND SOCIAL POLICY

Project “Railway Corridor VIlI-Eastern-Section” has been categorized as a Category A project as it is
included in Appendix 1: 7 Construction of motorways, express roads and lines for long-distance railway
traffic of EBRD’s 2008 Environmental and Social Policy. Therefore, as a Category A project it could result in
potentially significant and diverse adverse future environmental and/or social impacts and issues which
require a formalized and participatory assessment process carried out by an independent third party
specialists in accordance with the Performance Requirements established under the EBRD 2008
Environmental and Social Policy. The Bank requires the preparation of an ESIA and public disclosure of the
report prior to its decision to approve financing for the Project in accordance with EBRD’s 2008
Environmental and Social Policy and its Environmental & Social Performance Requirements. For more
details please refer to:

http://www.ebrd.com/pages/research/publications/policies/environmental.shtml

2.4.1 EIB ENVIRONMENTAL AND SOCIAL POLICY

The environmental and social policies, principles and standards as well as operational practices of EIB
derive from and reflect the evolving EU approach and that from other international institutions towards
the promotion of environmental sustainability and well-being in the broader context of the goal of
sustainable development. This is reflected in the objectives and targets of its Corporate Operational Plan
(COP-http://www.eib.org/attachments/strategies/cop_2010_en.pdf) as well as in its environmental and
social safeguards, through the EIB Statement on Environmental and Social Principles and Standards. Such
procedures, principles and standards are translated into the routine practices of the EIB in the
Environmental and Social Practices Handbook, which is subject to regular review and revision (the current
version is Version 2: 24/02/2010).

The EIB applies a number of core environmental and social safeguarding measures that reflect
international good practice. It requires all its projects to:

e Apply the European Principles for the Environment, i.e. comply with EU environmental principles,
standards and practices, if practical and feasible in some regions;

e Comply with the EU environmental Acquis on environmental assessment as defined in the EIB
Sourcebook on EU Environmental Law;

e Comply with international conventions and agreements ratified by the EU;

e Comply with the EU social Acquis as defined in the EIB Reference Book on EU Social Legislation and
through the EIB Social Guidance Notes;

e Apply “best available techniques”, as appropriate;
e Apply good environmental management practices during project implementation and operation; and
e Adhere to other specific international good environmental and social practices.

Environmental and social sustainability according to the EIB Statement is a condition for projects to receive
support from the Bank. Environmental and social assessment is therefore an integral part of the Bank’s
appraisal and monitoring process. EIB Environmental and Social Statement require that all projects,
irrespective of location, comply with the process and content consistent with the requirements of the EU
EIA Directive. Therefore, according to EIB’s procedure, a full EIA, including public consultation, will be
required for all projects listed in Annex | of the EIA Directive 85/337/EEC, amended by Directives 97/11/EC
and 2003/35/EC (Annex 11 of the EIB Handbook). Project “Railway Corridor VllI-Eastern-Section” is
included in this Annex as “7. Construction of lines for long-distance railway traffic”.

For more details please refer to:

http://www.eib.org/attachments/thematic/environmental and social practices handbook.pdf
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2.5 SUMMARY OF DIFFERENCES BETWEEN NATIONAL MACEDONIAN
LEGISLATION AND EBRD/EIB/IFC/EUROPEAN ENVIRONMENTAL & SOCIAL
STANDARDS

Table below shows an overview of EBRD, EIB/IFC and EU requirements on environmental and social
aspects, requirements of national legislation, gaps between and proposed response:
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Issue EU/EBRD/EIB/IFC requirements Provisions of Macedonian law Gap/comment I::S)sg:::
ESIA The EIA EU applies to a wide range of defined public and private | According to Macedonian Law on | In Macedonian law on environment, | Full ESIA to be
procedure projects and requires for all projects who have significant effects on | environment, potential environmental | requirements of the EU EIA Directive | prepared

the environment EIA to be prepared impacts of the project must be evaluated | (85/337/EEC amended) have been

EBRD and EIB require an evaluation of the proposed project through | by an Environmental Impact Assessment | transposed, however there is a gap for

an Environmental and Social Impact Assessment (ESIA) that meets | (EIA) process and documented in an | social assessment required by EBRD

EBRD, EIB and other applicable international guidelines and | environmental impact statement. and EIB and only EIA required by

requirements. Macedonian law

IFC Environmental and Social Safeguard Policies and its Disclosure

Policy, IFC Sustainability Framework, articulates IFC's strategic

commitment to sustainable development and is an integral part of

their approach to risk management.
Access to EU directives covers access to environmental information, for public | Macedonian law on  Environment | Macedonian law covers access to | To follow national
environmen | participation in respect of the drawing up of certain plans and | stipulates that public participation in the | environmental information and public | legislation which is in
tal programs relating to the environment (public participation and access | EIA process is obligatory participation in environmental decision | compliance with EU
information | to justice) making process, period required for | directives, EBRD, EIB
and public The EBRD Environmental and Social Policy from 2008 considers public disclosure is 30 days according to | and IFC
participatio stakeholder engagement as an essential part of good business Macedonian law and 120 days | requirements. To
nin practices and corporate citizenship, in particular effective community according to EBRD meet EBRD
environmen | engagement is central to the successful management of risks and requirements, 120
tal decision impacts on communities affected by project as well as central to days public
making achieving enhanced community benefits. disclosure needs to
process EIB Environmental and social practices handbook requires public be provided.

consultation in the EIA process which will identify and address public

concerns and issues, providing to the public opportunity to receive

information and make meaningful input into the project assessment

and development.

IFC's Policy on Disclosure of Information sets out the policy of the

Corporation regarding the scope of information that it makes available

to the public either as a routine matter or upon request. IFC believes

that transparency and accountability are fundamental to fulfilling its

development mandate and to strengthening public trust in IFC and its

clients. This Policy reaffirms and reflects IFC's commitment to enhance

transparency about its activities and promote good governance.
Hydrology EU directives establish the list of priority substances in the field of | The most important aspects of | At this point legislation in the field of | To follow national
(Surface water policy, on environmental quality standards in the field of water | legislation of the Republic of Macedonia | water management, which is already or | legislation which is in
Water) policy, on pollution caused by certain dangerous substances | in the field of water management are | will be transposed, is in compliance | compliance with EU
&Hydrogeol | discharged into the aquatic environment, urban waste water | already established within the horizontal | with the European Union water | legislation, issues
ogy treatment, nitrates, dangerous substances to water discharges, quality | environmental legislation and the Law on | legislation. Following degrees will be | that still need to be
(Groundwat | of water intended for human consumption, protection of groundwater | Waters (Official Gazette no. 87/08, 6 / | prepared until the middle of 2012 | covered with
er) against pollution caused by certain dangerous substances. 09, 161/09, 83/10, 51/11).The | within the Law on Waters: | outstanding degrees

The EBRD Environmental and Social Policy from 2008 requires | determination of the water quality status | - Degree on criteria for determination | to be covered with

implementation of the pollution prevention and abatement measures, | of the main surface watercourses is | of the good ecological status of the | relevant EU

e p tisa ’;.‘2?;':,‘?;, Railway Corridor VIII - Eastern section 35
Logistics




Ministry of Transport and Communications, Republic of Macedonia

EU/EBRD/EIB/IFC requirements

Provisions of Macedonian law

Gap/comment

Proposed
response

as signatory of European principles for the environment the EBRD
requires compliance with relevant EU environmental standards on
water

The environmental standards of the EIB are intended to protect and
enhance the natural environment, to improve the quality of life,
economic development and social-being. The Bank requires its
promoters to apply point source-specific emission standards according
the IPPC Directive and sector-specific Directives (e.g. the Water
Framework Directive). The ambient standards that relate to
accumulated pollution in air, water and soils are also determined by
the requirements of EU Directives and the projects should meet the
relevant ambient standards. The procedural standards that are
broadly defined as the management and administrative requirements
related to the protection of the environment should be fulfilled as
well (the Water Framework Directive is one of these EU Directive that
contains these kind of standards).

General IFC's EHS Guidelines apply to projects that have either direct
or indirect discharge of process waste water, wastewater from utility
operations or storm water to the environment. Projects with potential
to generate process wastewater, sanitary (domestic) sewage or
stormwater should incorporate the necessary precautions to avoid,
minimize and control adverse impacts to human health, safety or the
environment. The wastewater management including water
conservation, wastewater treatment, stormwater management and
waste water and water quality monitoring are also required to be met.

The EHS Guidelines for Railways are applicable to activities typically
conducted by rail infrastructure operators dedicated to passenger and
freight transport. The document targets mainly rail operations,
covering construction and maintenance of rail infrastructure as well as
operation of rolling stock, such as locomotives and rail cars; and
locomotive maintenance activities, including engine services, and
other mechanical repair and maintenance of locomotives and railcars.
In this document all the environmental issues are elaborated and
guidelines for minimizing the potential impact to the environment are
explained. The Guidelines recommend measures to prevent, minimize
or control wastewater effluents coming from passenger terminals and
from passenger rail service.

prescribed by the Law on Water (Official
Gazette No. 87/08, 6 / 09, 161/09,

83/10, 51/11) and Decree on
classification of waterways, lakes,
accumulations and ground waters

(Official Gazette No0.18/99, 71/99). As
established in the national legislation,
there is a list of parameters that needs
to be analysed, and reports to be
prepared annually by the Ministry of
Environment and Physical Planning.

surface waters —
biological and
conditions;

- Degree on criteria for determination
of the good ecological status of the
ground waters — physical/chemical,

physical/chemical,
morphological

biological and morphological
conditions;

- Degree on classification and
categorization of waters; and

- Rulebooks on the determination of
the sensitive water zones and water
bodies

legislation.

Climate and
Air Quality

The main requirements of the Air Quality Framework Directives are
related on benzene and carbon monoxide limit values in ambient air,
on ozone in ambient air, on limit values for sulphur dioxide, nitrogen
dioxide and oxides of nitrogen, particulate matter and lead in ambient

In Macedonia, the air quality regulation
is provided by Law on Ambient Air
Quiality (“Official Gazette of the Republic
of Macedonia” No. 67/04 with latest

Requirements of EU directives have
been  transposed into  national
legislation. Only the Rulebook for air
emission limit values from mobile

If Rulebook for air
emission limit values
from mobile sources
will not be adopted,

air, on arsenic, cadmium, mercury, nickel and PAH in ambient air. amendment No. 92/07, No. 35/10 and | sources is not adopted yet; it is planned | directive (EU
[ Mobility . . .
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EU/EBRD/EIB/IFC requirements

Provisions of Macedonian law

Gap/comment

Proposed
response

EIB Environmental and Social practices Handbook requires assessment
regarding project’s activities impact on climate change (carbon credit
potential, vulnerability and carbon footprint) on which issues EIB is
committed to support EU leadership role in combating climate change
and recognises the need for an appropriate response. EIB requires
reducing the impact of environment on human health e.g. supply of
quality potable eater and improvement of air quality.

The EBRD Environmental and Social Policy from 2008 requires
implementation of the pollution prevention and abatement measures,
as signatory of European principles for the environment the EBRD
requires compliance with relevant EU environmental standards, in
particular those related to air.

IFC Environmental, Health&Safety Guidelines provides information
about common techniques for emissions management that may be
applied, provides an approach to the management of significant
sources of emissions, including specific guidance for assessment and
monitoring of impacts. It is also intended to provide additional
information on approaches to emissions management in projects
located in areas of poor air quality, where it may be necessary to
establish project-specific emissions standards, gives recommendations
for reduction and control of greenhouse gases, emissions and air
quality monitoring programs provide information that can be used to
assess the effectiveness of emissions management strategies. IFC EHS
Guidelines for railways covers air pollution caused by locomotive
engines as significant contributors to airpollution in urban areas,
especially in the vicinity of rail yards. Recommends measures for
prevention, minimizing, and controlling of air emissions.

No. 47/11). Adopted secondary
legislation has adopted transposing teh
relevant EU directives and technical
standards like decree on limit and target
values for levels and type of pollutants in
the ambient air, alert and information
thresholds; deadlines for achieving limit
and target values for specific substances;
margins of tolerance for limit value and
target value and long term objectives for
specific pollutants, decree on limit and
target values for levels and type of
pollutants in the ambient air, rulebook
on criteria, methods and procedures for
evaluation of the ambient air quality,
rulebook on inventory and
determination of the levels of the
pollutant emissions in the ambient air in
tonnes per year, for all types of duties, as
well as other data needed for submission
of the Program for monitoring the air in
Europe (EMEP), lists of zones and
agglomerations for ambient air quality,
rulebook for methodology for inventory
taking and identification of the levels of
emissions of pollutants in the ambient
air in tons per year for all types of
activities, as well as other data required
to be submitted under the Program for
air monitoring in Europe (EMEP),
rulebook on establishing the emission
upper limits on national level, than air
emission limit values from stationary
sources, than rulebook on liquid fuel
quality, national action plan for
ratification and implementation of the
heavy metals protocol, POPs protocol
and Goteborg protocol.

to be adopted in 2012 where the limit
values for diesel traction locomotives
will be transposed (EU Directive
2004/26/EC) on measures against the
emission of gaseous and particulate
pollutants from internal combustion
engines to be installed in non-road
mobile machinery.

Directive

2004/26/EC) on
measures against the
emission of gaseous

and particulate
pollutants from
internal combustion

engines to be
installed in non-road
mobile machinery
will be relevant.

Noise and EU directives covers the assessment and amendment of | The protection against environmental | Relevant EU directives are transposed | There is a legal basis

Vibration environmental noise and on noise emissions from outdoor equipment | noise pollution is addressed in the Law of | to national legislation; the basic | for the development

EBRD does not have particular requirements, however as signatory of | Noise Protection (Official Gazette of the | recommendations of the European | of secondary

European principles for the environment the EBRD requires | Republic of Macedonia No.79/07, | Union are met, providing full access to | legislation on
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Issue EU/EBRD/EIB/IFC requirements

compliance with relevant EU environmental standards, in particular
those related to noise and vibrations. Project must be designated to
comply with relevant EU environmental requirements as well as with
applicable national law and will be operated in accordance with these
laws and requirements.

EIB Environmental and Social practices Handbook requires that
project must comply with EU standards in potential candidate country
as is it Macedonia, the benchmark is EU standards. Where EU
standards are more stringent than national standards, the higher EU
standards are required if practical and feasible.

IFC Environmental,

health and safety guidelines for
recommends noise management strategy as measures for mitigating
railway noise

Provisions of Macedonian law

124/10, 47/11). The law establishes the
need to reduce harmful effects that are
consequence of exposure to noise in the
media and the environment, and to
provide a basis for developing measures
to reduce noise from its entire sources.
The ultimate objective is the protection
of the health and wellbeing of the
population.

Gap/comment

the management of environmental
noise. A series of secondary pieces of
legislation has been adopted in the
period 2007-2011 transposing the EU
and WHO (World Health Organisation)
Guideline values for community noise
in specific environments. The national
noise exposure limit values are in line
with the WHO guideline values for
community noise in specific
environments and with IFC noise level
guidelines provided in the General EHS
Guidelines: Noise Management.
Macedonian legislation on
environmental noise is in line with
EBRD’s Performance Requirements PR 4
Community  Health and  Safety
Requirements and PR 3 Pollution
Prevention and Abatement), EIB’s
Environmental and Social Principles,
environmental emissions and ambient
standards derived from EU
environmental legislation. The
exposure of workers to noise
disturbance is regulated with the Law
on Occupational Health and safety
(Official Gazette of RM No. 92/07) and
the Rulebook for Occupational Health
and Safety at Work for Workers
Exposed to Noise Risks (Official Gazette
of RM No. 21/2008), which are in full
line with the requirements of EU
Directive  1989/391/EEC on the
Introduction of Measures to Encourage
Improvements in the Safety and Health
of Workers at Work and Directive
2003/10/EC on Minimum Health and
Safety Requirements Regarding the
Exposure of Workers to the Risks
Arising from Physical Agents (Noise).
These requirements are in compliance

Proposed

response
conditions for noise
protection from
roads, railways,
airports and marine
ports within the Law
on Noise Protection,
but it has not been
accomplished yet.
Also, there are no
national  standards

developed for
outdoor equipment
where the
requirements  from
EU Directive
2000/14/EC on Noise
Emissions for

Outdoor Equipment
will be transposed.
According to the
National Program for
Approximation of
Legislation, these
pieces of legislation
are planned to be

developed and
adopted by 2013.
The responsible

institutions for noise
monitoring are the
National Noise
Monitoring Network
(not developed vyet)
and public health

institutes at
municipality  level.
Currently, the

assessment of the
adverse noise impact
on the community
health is made by the

with EBRD’s Performance Requirement | Public Health
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Issue EU/EBRD/EIB/IFC requirements

Provisions of Macedonian law

Gap/comment

PR 2, EIB’s emission standards, and IFC
noise limits for various working
environments. Following secondary
legislation is planned to be prepared
until the end of 2012 within the Law on
Noise):

- Rulebook on the technical measures
and conditions that the construction
objects  should fulfil regarding
protection against noise;
- Rulebook on the noise protection
measures that should be included into
the urban and spatial plans;
- Rulebook on the noise emissions of
outdoor equipment;
- Rulebook on the preparation of the
noise strategic plans for larger
agglomerations (Skopje, Bitola,
Kumanovo, Tetovo); and
- Secondary legislation on vibration

Proposed

response
Institutes only in
three cities: Bitola,
Kicevo and
Kumanovo. The data
is processed by the
Macedonian
Environmental
Information  Centre
(MEIC), a division
within the Ministry of
Environment and
Physical Planning.
The MEIC is prepares
on an annual basis
the State of
Environment
Reports, which
include the state of
noise in these three
cities. In the absence
of a National Noise
Monitoring Network,
there is no data on
noise level
measurements  for
the broader area
where the Railway
Corridor VIlI-Eastern
Section project is
located (except
Kumanovo).
Consequently, there
are no planning
municipal
documents, nor
strategic noise maps,
nor action plans with
preventive mitigation
measures. If national
legislation will not be
developed relevant
EU law to cover
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Issue EU/EBRD/EIB/IFC requirements Provisions of Macedonian law Gap/comment AELER
response
these issues.
Waste EU directives regulates the waste management, establishes a list of | With regards to policy documents, the | National legislation follows the | National legislation is
managemen | wastes and list of hazardous waste, disposal on waste oil, landfill, | Republic of Macedonia prepared the | recommendations of international | in full compliance
t labelling the equipment that contains PCBs EU PCBs and waste oils main strategic documents: | organizations such as IFC EHS General | with EU, EBRD, EIB
The EBRD Environmental and Social Policy from 2008 requires | ® Waste Management Strategy of the | Guidelines (waste oils, batteries & | and IFC
implementation of the pollution prevention and abatement measures, | Republic of Macedonia (2008 — 2020), | accumulators, oil leakage, packaging & | requirements, on
as signatory of European principles for the environment the EBRD | Government of the Republic of | packaging waste). In reviewing IFC EHS | issue which are not
requires compliance with relevant EU environmental standards on | Macedonia, 2008 | Guidelines for Railways on waste from | covered with
waste management. Project must be designated to comply with | ® National Waste Management Plan | Passenger Trains and Terminals and | relevant laws EU
relevant EU environmental requirements as well as with applicable | (2009 — 2015) of the Republic of | Waste  from Field Operations | legislation will be
national law and will be operated in accordance with these laws and | Macedonia, Ministry of Environment and | (hazardous waste, chemicals, oil | relevant
requirements. According to EBRD requirements clients will avoid or | Physical Planning, 2008 | leakage), they are already included in
minimise the generation of hazardous and non-hazardous waste | In  Macedonia, the main national | national legislation. All principles for
materials and reduce its harmfulness as far as practicable. legislation regarding the  waste | good proper waste management and
EIB Environmental and Social practices Handbook requires that | management sector is the Law on Waste | guidelines for different waste streams
project must comply with EU standards in potential candidate country | Management (Official Gazette No. 68/04, | management provided in IFC EHS
as is it Macedonia, the benchmark is EU standards. Where EU | 71/04 and 107/07) and some technical | General Guidelines and EBRD PR 3 and
standards are more stringent than national standards, the higher EU | rules and guidelines. The Law on Waste | EIB principles and standards are also in
standards are required if practical and feasible. Management significantly contributes to | line within the national regulation.
IFC Environmental, health and safety guidelines for railways, | the  approximation  process  in | Following legislation is planned to be
recommends waste management strategies for management of waste | establishing a modern and | prepared until the middle of 2012
that will be generated from railway operation which will depend on | comprehensive ~ waste management | within ~ the law on  Waste:
the number of passengers handled and the services provided, trains | system based on the main EU directives | - Law on Waste Electronics and
and passenger train terminals which may generate solid, non- | on different waste streams including | Electrical Equipment (WEEE), which is
hazardous, food waste from food establishments, in addition to | hazardous waste. The Law on Waste | going to be in compliance with EU
packaging materials from retail facilities, and paper, newspaper, and a | Management as a framework regulation | directive 2002/96/EC) is in
variety of disposable food containers from trains and common | act provides general rules applying to | preparation);
passenger areas, from maintenance and upgrading of rail the foIIowing issues: definitions and - Rulebook on the waste shipments,
infrastructure. applicability regarding types of waste, | import, export and transit of waste
strategy, plans and program formulation
at different levels; competent authorities
to draw up waste management
procedures and issuing permits; landfills;
incineration and co-incineration of
waste, import, export and transit of
waste; monitoring, reporting, data
management; supervision of competent
authorities, punitive provisions;
transitional and final provisions. Within
the Law on Waste Management the
Waste Framework Directive
(2006/12/EC) amended with EU Directive
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Issue EU/EBRD/EIB/IFC requirements

Provisions of Macedonian law

2008/98/EC has been transposed. The
Law on the Ratification of the Basel
Convention on the Control of
Transboundary Movements of
Hazardous Wastes and their Disposal
(Official Gazette No. 48/97) and the Law
on Environment give the legal basis for
the Rulebook on format and content of
the forms for transboundary movement
of waste (Official Gazette No. 37/03,
38/03).The Law on Waste Management
represents the basis for the adoption of
secondary legislation, which regulates
specific waste streams management at
all levels according to the hierarchy
waste principles. Secondary legislation,
based on the Law on Waste
Management and adopted in years 2007
and 2008, regulates permitting
procedures and sets technical and other
conditions for waste storage and
transfer, for acceptance to landfill and
for landfill  operations.  Separate
Rulebooks already adopted are listed in
Chapter 2.

Gap/comment

Proposed
response

Nature

EU directives covers conservation of natural habitats and wild fauna

The basic law in the area of nature

Most of the EU legislation on nature

Requirements which

Conservatio | and flora, wild birds, protection of species of wild fauna and flora by | protection is the Law on Nature | conservation has been transposed into | are still pending to
n& regulating trade terrain. Protection (Official Gazette of the | this Law, which also contains | be covered by
Biodiversity | EBRD Performance Requirement PR 6 for Biodiversity Conservation | Republic of Macedonia Nos. 67/04, | obligations from relevant ratified | relevant EU

and Sustainable Management of Living Natural Resources supports a | 14/06 and 84/07). international agreements. Full | legislation

precautionary approach to the conservation and sustainable use of implementation of the Law is still to be

biodiversity and then management of impacts upon it in line with the achieved with the adoption of several

Rio Declaration and the CBD. by-laws. Thus, with regards to the

Annex 7 of EIB’s Environmental and Social Practices Handbook gives transposition of the two directives that

general approach to biodiversity assessment. comprise the cornerstones of EU nature

Likewise, IFC’s Policy and Performance Standards on Social and protection policy, the Habitats Directive

Environmental Sustainability commitment for protecting nature and (92/43/EEC) and the Wild Birds

biodiversity is contained in Performance Standard 6: Biodiversity Directive (79/409/EEC), there are still

Conservation and Sustainable Natural Resource Management. This many requirements pending of full

standard is specifically referred to in IFC's Environmental, Health, and transposition.

Safety Guidelines for Railways.
Cultural European Landscape Convention (Florence) is only relevant EU | The main regulation in the Republic of | Macedonia ratified the Convention for | No response
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EU/EBRD/EIB/IFC requirements

Provisions of Macedonian law

Gap/comment

Proposed
response

Heritage
and
Archaeology

legislation additionally to UNESCO.

The EBRD recognises the importance of cultural heritage for present
and future generations. The objectives of Performance Requirement 8
“Cultural Heritage” are, among others, to support the conservation of
cultural heritage in the context of EBRD-financed projects, and to
protect cultural heritage from adverse impacts of project activities.

EIB Environmental and Social Practices Handbook provides advice on
planning and managing the environmental and social appraisal and
monitoring, including the Sustainable Development Paradigm applied
to EIB activities where cultural heritage is covered.

IFC’s policy on social and environmental sustainability requirements is
a consistent approach to avoid adverse impacts on workers,
communities and the environment, or if avoidance is not possible, to
reduce, mitigate, or compensate for the impacts, as appropriate.

Macedonia applied in the field of cultural
heritage and archaeology is Law on
Preservation of Cultural Heritage (Official
Gazette of the Republic of Macedonia
No. 20/04). The preservation of the
cultural heritage in its genuine condition
is one of the main goals of the law, and is
to be achieved through the carrying out
of activities to prevent activities, events
and effects, which produce or may cause
damage, destruction, disarrangement,
vanishing, degradation and illegal seizure
of the cultural heritage.

the protection of the world cultural and
natural heritage in 1991.

required

Railway
systems

EU railway policy and EU directive on railway safety and amended
directives (interoperability), directive on the certification of train
drivers gives EU legal framework for railway systems

IFC Environmental, health and safety guidelines for railways are
applicable to activities typically conducted by rail infrastructure
operators dedicated to passenger and freight transport. The
document is organized into two main areas, namely rail operations,
covering construction and maintenance of rail infrastructure as well as
operation of rolling stock, such as locomotives and rail cars; and,
locomotive maintenance activities, including engine services, and
other mechanical repair and maintenance of locomotives and railcars.

Railways in Macedonia are in process of
transformation and integration into the
European Railway Network. 4 laws are
adopted and about 50 by-laws are fully
harmonized. Macedonian railways are
member of European Railway Agency.
Following laws are relevant: Law on the
railway system, law on the safety of
railway systems, law on interoperability
of railway systems, law and amendments
to the law for transport of hazardous
materials, law on interoperability of
railway systems which also covers the
train driving license.

Macedonian legislation is in compliance
with EU legislation. Some changes are
planned for the entities responsible for
Macedonian railway system. Namely,
regarding safety issues Directorate for
railway safety which is established
under Ministry of transport and
communication at present is consist
from 3 professors which in the practice
were shown as not very effective
solution especially in regards with
availability of members when that is
required

To follow national
legislation which is
full compliance with
relevant
requirements

Community
health and
safety

EU directives on railway safety covers community health and safety
during operational phase. Outdoor equipment directive covers
construction phase. Legislation on air, water and noise is relevant for
this issue.

EBRD Environmental and social policy requires identification and
evaluation of the risks and potential impacts to the health and safety
of the affected community during the design, construction and
operation of the project, establishing preventive measures and plans
to address them in a manner commensurate with the identified risks
and impacts. These measures to favour prevention or avoidance of

risks and impacts over minimisation and reduction. EBRD
requirements on air, water and noise is relevant for this issue.
EIB Environmental and social practices handbook requires

responsibility for identification and avoidance the risks and adverse

Macedonian legislation which covers this
issue is the law on railway safety, law for
health protection, law for transport of
hazardous materials, law for preventing
the spreading of the infectious diseases
law. Issues related with community
health and safety are covered as well
under other issues like noise and
vibrations, labour  and working
conditions, air quality and climate and
hydrology

Relevant national legislation covers all
issues related with community health
and safety

To follow national
legislation which is in
full compliance with
relevant
requirements
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EU/EBRD/EIB/IFC requirements

Provisions of Macedonian law

Gap/comment

Proposed
response

impacts to community health, safety and security that may arise from
project activities towards community health and safety. EIB
requirements on air, water and noise is relevant for this issue.

IFC's refers to community health and safety impacts during the
construction, rehabilitation, and maintenance of railways which are
very common for this kind of infrastructure. IFC recommends
management plan for these impacts. These impacts include, among
others, dust, noise,
and vibration from construction vehicle transit, and communicable
diseases associated with the influx of temporary construction labour
during construction phase and safety during operational phase. IFC's
requirements on water, air and noise are relevant for this issue.

Occupationa
| health and
safety

EU directives regulate workforce requirements concerning the
minimum safety and health requirements for the workplace, covers
the minimum health and safety requirements regarding exposure of
workers to the risks arising from physical agents, and introduction of
measures for encouraging improvements in the safety and health of
workers at work

EBRD requires: The client will provide the workers with a safe and
healthy work environment, taking into account inherent risks in its
particular sector and specific classes of hazards in the client’s work
areas, including physical, chemical, biological, and radiological
hazards. The client will take steps to prevent accidents, injury, and
disease arising from, associated with, or occurring in the course of
work by minimizing, so far as reasonably practicable, the causes of
hazards. In a manner consistent with good international industry
practice, the client will address areas, including: the identification of
potential hazards to workers, particularly those that may be life-
threatening; provision of preventive and protective measures,
including modification, substitution, or elimination of hazardous
conditions or substances; training of workers; documentation and
reporting of occupational accidents, diseases, and incidents; and
emergency prevention, preparedness and response arrangements

EIB Environmental and Social Practices Handbook requires that
labour issues should be screened for all projects financed by EIB. The
main aim of the bank is to ensure the adherence to the principles and
application of the Core Labour Standards of the International Labour
Organisation (ILO), alongside relevant EU legislation.

IFC’s policy on social and environmental sustainability requires that
employers and supervisors are obliged to implement all reasonable
precautions to protect the health and safety of workers. IFC provides
guidance and examples of reasonable precautions to implement in

Macedonian law on Occupational Health
and Safety and secondary legislation
requires: employers will take all the
necessary measures and maintain
acceptable working conditions.
Employees are under the obligation to
obey and observe all the measures taken

to ensure
acceptable occupational health and
safety. Employers must inform the

employees of the occupational risks and
preventative measures that must be
taken to address these risks. The
employer must inform employees of
their legal rights and obligations and
must provide the employees with the
necessary training on occupational
health and safety. The Employer is
responsible for the provision of a safe
working environment and must provide
workers all the required personal
protective equipment. The employer
must regularly check this and all other
health and safety equipment and ensure
that it is in good working order. The
employer must take necessary measures
to prevent occupational illnesses. The
employer must prepare a health and
safety plan prior to the commencement
of construction works.

Macedonian legislation is in line with
EU/EBRD/EIB and IFC requirements

To follow national
legislation which is in
full compliance with
relevant
requirements
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EU/EBRD/EIB/IFC requirements

Provisions of Macedonian law

Gap/comment

Proposed

managing principal risks to occupational health and safety. Although
the focus is placed on the operational phase of project, much of the
guidance also applies to construction phase.

response

the universal respects for, and observance of human rights and
freedoms and specifically the right to adequate housing and the
continuous improvement of living conditions. Persons who have no
recognisable legal right or claim to the land they occupy are not
entitled to compensation for land, but they should be compensated
for the structures that they own and occupy and for any other
improvements to land at full replacement cost. In addition, they
should be offered resettlement assistance sufficient to restore their
standards of living at a suitable alternative site. Options for
resettlement assistance should be generated through consultation
with the displaced persons. Special attention to be given to vulnerable
groups. Vulnerable groups, as all other affected people, must be
engaged in meaningful consultations regarding resettlement options
and assistance. However, consultation with vulnerable groups may
require a special approach that will enable them to participate equally
in the process (i.e. involvement of social workers, use of a different

for projects that are of public interest
and the connected rights for real estates
(immovable properties). Construction of
railway line belongs to item construction
of transport listed in expropriation law as
project of public interest. Legal
justification of why the project is
believed to be in the public interest is
submitted together with the request for
expropriation (as part of the same
process), by the expropriation
beneficiary to the offices for legal and
property affairs over properties.
Macedonia as many countries around
the world typically deal with involuntary
resettlement and livelihood restoration

generally need additional assistance to
be able to restore their standards of
living and further improve them. This
becomes even more evident when the
affected population includes vulnerable
groups. The most difficult cases involve
those who do not possess legal title to
the land they occupy which is not
covered by Macedonian legislation.

Labour&wor | EU legislation for Occupational health and safety is relevant for | Macedonian legislation regulates labour | ILO conventions are ratified by | EBRD requirement to

king Labour&working conditions relations between employer and | Macedonian Parliament and they are | be met, no

conditions EBRD general requirement is that the project is required to comply, at | employee, including characteristics of | part of the Macedonian legislation | employment of
a minimum, with: national labour, social security and occupational | employment of minors, prohibition of | which comply with EBRD requirements. | children below 18 is
health and safety laws, and the principles and standards embodied in | discrimination, grounds for labour | There are two gaps. First Macedonian | allowed, since in the
the ILO conventions. relations, issues related to work, recess, | legislation has limitation for | Macedonian
EIB Environmental and Social Practices Handbook require that labour | rest and vacation, maternity rights and | employment of children under 15 | legislation there is no
issues should be screened for all projects financed by EIB. The main | benefits, compensation and arbitration | years. EBRD requirements are about 18 | specific ~ provisions
aim of the bank is to ensure the adherence to the principles and | issues, child labour, forced labour, | years. According to EBRD requirements | about the form and
application of the Core Labour Standards of the International Labour | workers organization, a grievance mechanism must be | structure of the
Organization (ILO), alongside relevant EU legislation. provided for workers (and their | grievance
IFC's policy on social &environmental sustainability requirements on organizations, where they exist) to raise | mechanism,  EBRD
labour and working conditions have been in part guided by a number reasonable workplace concerns. There | requirements about
of is provision for this issue in Macedonian | grievance
international conventions negotiated through the International legislation. mechanism  should
Labour Organization (ILO) and the United Nations (UN). IFC guidelines be directly applied by
for railways refer specifically to labour working conditions during PERI and
operational phase of railway. Contractor/s

Land EBRD regulates land acquisition, involuntary resettlement and | The Law on expropriation regulates the | Expropriation is often not a | To meet EBRD, EIB

acquisition economic displacement. EBRD require support and consistency with | procedure for expropriation of property | straightforward process and people | and IFC requirements

on issues not
covered with
Macedonian
legislation.

Resettlement action
plans needs to be
prepared following
Resettlement
Compensation
Framework, meaning

to entitle those
without legal right on
land to be

compensated for the
structures that they
own and occupy and

language, or carrying out the consultations in an accessible venue, for | under a legal framework  for for any other

people with disabilities, at a particular time of day when e.g. affected | expropriation, with the basic notion that improvements to

single parents are available, etc.) EBRD requires resettlement action | owners of properties are to be land at full
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Issue EU/EBRD/EIB/IFC requirements

plans to be prepared taking into consideration all aspects referred.

EIB Environmental and social practices handbook requires: fairly
dealing with the issues, determination of type and cost of any
technical assistance that may be required, assess the capacity of
public authorities to support the processes involved (e.g. approaches
to issues of land acquisition and compulsory purchase, procedures for
handling disputes, land registration, and the provision of social safety
nets), use every possibility that might minimize displacement,
restoring and preferably improving livelihoods, to ensure availability
of adequate resources, addressing the impoverishment risks (e.g.
those resulting from changes from land based livelihood strategies to
wage-based strategies, the security of alternative employment
strategies, opportunities for employment in the company); and
addressing arrangements for internal and/or independent monitoring
and evaluation

IFC through Resettlemnt handbook provides guidance in the planning
and execution of involuntary resettlement associated with IFC
investment projects. IFC’s policy on involuntary resettlement applies
to any project that may result in the loss of assets, the impairment of
livelihood, or the physical relocation of an individual, household, or
community. The audience for this handbook includes: IFC clients; host
government agencies that support private investment in development
projects; nongovernmental organizations; and the people whose lives
and livelihoods will be affected by projects financed by IFC.

Provisions of Macedonian law

compensated for their losses, most often
in monetary terms. With compensation,
they are expected to be able to acquire
new properties and resettle and/or re-
establish their businesses in other
locations. The Law for expropriation
recognise affected people who have
formal legal rights, those without legal
title are not entitled to compensation.
National legislation does not include
special requirements for organising
consultations and relocation assistance
for vulnerable groups. There is no
request for preparing Resettlement
action plan. Law on expropriation covers
the legal procedure for expropriation.

Gap/comment

Proposed

response

replacement cost. In
addition, they should
be offered
resettlement
assistance sufficient
to restore their
standards of living at
a suitable alternative
site.  Options for
resettlement
assistance should be
generated  through
consultation with the
displaced persons.

Table 2-2 EBRD, EIB/IFC and EU Requirements on Environmental and Social Aspects
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2.6 COMPLIANCE WITH EUROPEAN RAILWAY STANDARDS

The European Commission introduced the Railway Safety Directive (Directive 2004/49/EC— on the safety of
Community’s railways and amending Directive 95/18/EC) as part of the Second Railway Package in April
2004. Macedonian Law on the Safety of Railway Systems (Official Gazette No. 48/2010) is in full compliance
with this Directive. Fundamentally, the introduction of this Directive reflects the Commission’s
understanding that progress with interoperability and the development of an open market was being
hampered due to the varying approaches to safety management and standards throughout the EU,
effectively creating a ‘virtuous barrier’ to market development. The Directive’s main goal, therefore, is to
establish a framework that will harmonize and clarify the various requirements, methodologies and
responsibilities for safety throughout the EU.

Directive 2004/49/EC has been amended by Directives 2008/57/EC and 2008/110/EC. Directive
2008/57/EC repeals Article 14 on 'Placing in service of in-use rolling stock'. Directive 2008/110/EC makes a
number of miscellaneous amendments and introduces a new Article 14a on 'Maintenance of vehicles'..

A major influence in co-operation between national railways is the UIC (Union Internationale des Chemins
de fer-International Union of Railways), whose standards are not mandatory in EU law, but are a major
component of acceptance criteria throughout Europe. Macedonian Railways - Infrastructure and
Macedonian Railways - Transport are the active members of UIC in Macedonia.

UIC’s RIV (Regolamento Internazionaledei Veicol-International Wagon Regulations) and RIC (Regolamento
Internazionaledelle Carrozze-International Coach Regulations) codes for international acceptance of goods
wagons and passenger carriages are long established, widely used and maintain their authority. The UIC is
also proactive across a wide range of harmonization activities, including safety.

Harmonization of EU railway standards in Macedonia has focused on compatibility between railways in
primarily engineering terms. The harmonization process involves a large and complex administrative
structure, with many technical committees developing standards: CEN, CENELEC and ETSI". Further
technical work is required in regards to adopting and improving Technical Specifications for
Interoperability.

According to the CR TSI INS (Conventional Rail ‘Infrastructure’ Technical specification for interoperability
relating to the subsystem infrastructure), the existing Section 1 and Section 2 refer to category VII-M
(upgraded lines, mixed traffic); Section 3 refers to category VI-M (new lines, mixed traffic).

The following table shows the values of TSI (Technical Specification for Interoperability) parameters for
categories VII-M and VI-M, and indicates whether or not the project sections are in compliance with them.

According the CR TSI INF (Directive 2011/275/EC) the specified performance parameters are relevant for
the different categories and may also is used to categorize existing lines. For locations, where geographic,
urban and environmental constraints exist, it is permissible to design for less line speed and less train
length. With regard to the topographical constraints of the corridor along the Kriva Palanka valley and the
urban developments in Kumanovo and Kriva Palanka this clause can be applied to the chosen alternative.

Literally the regulations of the TSI do not apply to the project. The geographic scope of the TSI is defined in
the directives 2008/57/EC and 1692/96/EC and comprises the lines for conventional rail transport of the
Trans-European Network (TEN) within the EC. The relevance of the TSI for the Project arises from the need
of interoperability along the Trans-European corridor and from the prospective integration of the line in
the TEN.

In the design phase, the Project should be adapted to the requirements of the UIC-C gauge. Based on
available information at this point, it could be stated that most likely the existing structures apply to UIC-B.

13CEN: Comitée Européen de Normalization - EuropeanCommittee for Standardization
CENELEC: Comité Européen de NormalizationEléctrotéchnique - European Committee for Electrotechnical Standardization
ETSI:EuropeanTelecommunicationsStandardsinstitute
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Overview of UIC gauges is given in figure Figure 2-4 UIC Gaugesof but this must be determined for each
structure separately.

K.P. 66 — Bulgarian border L Kumanovo - K.P. 66
Category VI-M Category VII-M
TSI parameter comply i TSI parameter comply )
Gauge uiC -C no™ UIC-A yes @
Train length 500 m yes(3) 500 m yes
Axle load 22.5 tonnes yes 20 tonnes yes
Speed 140 km/h no 120 km/h no
Cant, - deficiency 160 mm, 130 mm yes 160 mm, 130 mm yes
Max. gradient 12.5%0,20%o if L < 3 km no ¥ Existing gradient yes

Table 2-3 European Technical Specification for Railways

1. The tunnel cross-section of the section K.P. 66 — Bulgarian border refers to a structure gauge which includes UIC-
C. The gauge has to be applied for all structure design of this section.

2. Most existing international transport lines offer at least UIC-B gauge. The difference to UIC-A applies to the upper
part of the gauge. The existing or partly constructed structures have to be checked if they provide sufficient space
for UIC-B.

3. The AGTC (European Agreement on International Combined Transport Lines) recommends a target value of 750
m length. At stations with regular freight train crossing one siding with this length will be provided.

4. Due to the topographic constraints in the Corridor the required maximum gradient cannot be achieved.

With regards to the train length parameter, the design phase must consider compliance with AGTC
(European Agreement on International Combined Transport Lines), where the recommended length of the
train is 750m. Due to this, designers should take into consideration that at stations with regular freight
train crossings at least one siding with this length should be provided.

Static gauge UIC GC
UIC GB
uiC GA

I

Kinematic envelope (DB) UIC GC

Kinematic envelope (DB) UIC GB

Structure gauge Macedonian Railways
acc. Feasibility Study GTZ 1995

for Kriva Palanka - Bulgarian border
Feasibilty Study by Balkanconsult

4960
4800

|

|

|

| . .
i Structure gauge used in tunnel design
i

i /

i

1

i

i

i

1

|

I

Figure 2-4 UIC Gauges
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3 PROJECT DESCRIPTION & CONSIDERATION OF ALTERNATIVES

3.1 BACKGROUND TO THE PROJECT

At the end of 19th Century, a railway corridor was already envisaged to link the Black Sea and the Adriatic
Sea via Sofia and the city of Skopje, of which the railway line from Kumanovo to Bulgaria was a part. Works
on the railway line started in 1873 between Sofia and Kumanovo, however, this was stopped one year later
due to Balkan wars. Bulgarian railways (BDZ) completed the railway line between Sofia and Gueshevo (at
the Macedonian border) in 1910. During World War I, when Macedonia was occupied by Bulgaria,
Bulgarian Railways studied the missing railway line section linking Kumanovo. In the 1930’s, Bulgaria and
Yugoslavia agreed to build several railway links, among them the missing Kumanovo-Gyueshevo section.
From 1941 to 1944, the Bulgarian army designed and started the works of the Kumanovo-Gueshevo
railway line, building 43 bridges and digging 26 tunnels. After World War I, Yugoslavian Railways
completed the works from Kumanovo to Beljakovce, according to the Bulgarian design. This section was
operating from 1956 to 1994.

On December 28" of 1994, the Law for adopting and providing funds for financing the Program for the
construction of the railway line Kumanovo-Beljakovce-Kriva Palanka-Deve Bair (border with Bulgaria) in
1994, 1995 and 1996, was adopted by the Macedonian Parliament. 120 million US Dollars were approved
for implementing the construction program of the railway line to the border with Bulgaria. The funds for
the Program were provided by the State Budget, from the Public Enterprise Rail Transport Enterprise
Skopje, and part from foreign funds in the form of commodity loans for the purchase of tracks.

Design work followed with construction works for rehabilitation of the section between Kumanovo and
Beljakovce and construction of the section between Beljakovce and the border tunnel in Deve Bair started
in 1994. The alighment of the section to be constructed remained nearly the same as it had been designed
50 years earlier. However, the longitudinal profile differed because it took into account a proposed dam
project and creation of an artificial lake near Kratovo. At the end of 2004, the Government of the Republic
of Macedonia took the decision to stop the works due to the lack of funds. By that time, several bridges
and tunnels had been partly constructed between Beljakovce and approximately 5.5 km west of Kriva
Palanka.

Given its historical background, the development of Project “Railway Corridor VIII - Eastern Section’ was
divided into three sections:

Section 1: Kumanovo to Beljakovce — corresponds to the first 30.764 km of the line which had been
previously operational. The section starts in K.P. 0.400 at the northern end of the station Kumanovo.
Section 1 requires rehabilitation.

Section 2: Beljakovce to Kriva Palanka — the middle section of the alignment runs from K.P. 31.164 to
K.P. 65.091 just before Kriva Palanka. In this section, around one third of all construction works has
been previously completed.

Section 3: Kriva Palanka to Bulgarian Border — the last section goes from K.P. 65.091 up to the border of
Bulgaria, in Deve Bair, at K.P. 88.514. This section is to be newly constructed.

These sections correspond to those of the selected alignment or “Reference” alignment, where the first
two sections are partially established (please refer to Subchapter 3.5.1.2).

3.2 NEED FOR THE PROJECT

Rail transportation has played and keeps playing an important role in the economic and social
development of regions worldwide due to its ability to haul large quantities of goods and significant
numbers of people over long distances and reasonable travel times. It is a highly competitive energy
efficient means of land transport in that its consumption of energy per unit load per km is lower than road

e p ﬁisa Mobility . Railway Corridor VIII - Eastern section 49
Logistics



Ministry of Transport and Communications, Republic of Macedonia

modes. With CO, emissions from transport being dominated by road, and rail being a low carbon transport
mode offering a great potential for decarbonising transport, rail is called to play an important role in the
fight against climate change.

Moreover, relentlessly rising energy costs, which tend to curb the development of private car and truck
traffic, are further making railway more important. With newly opened markets in the region to the East
and West and its steady integration in the European market, an efficient railway system is thus essential to
the socio-economic growth of the North-Eastern region of Macedonia, the whole Macedonia and South
East Europe, bringing sustainable benefits to the population, businesses and the economy as a whole.

In 1995, the Government of Macedonia prepared a new Spatial Plan for the country as a result of the
political, economic and strategic changes in the State as well as the expiration of the previous spatial plan.
The basis for the development of the Spatial Plan was the National Strategy for Economic Development of
the Republic of Macedonia. The Spatial Plan was adopted in 2004 with an expiring horizon in 2020. It was
established by the Parliament of the Republic of Macedonia, following an expert consultation process with
participation of public expertise, representatives from departments of the State government,
representatives of local self-governments, institutions responsible for the preservation of cultural heritage,
scientific institutions, communal enterprises, and Non-Government Organizations (NGOs). The Spatial Plan
includes the spatial arrangement of transport and other infrastructures. Corridor VIII is considered as a
very important transport corridor within the Spatial Plan, which makes direct reference to the “Reference”
alignment. The development of the railway system through the modernization and extension of the rail
network, as well as the connection of the Macedonian rail network with the Albanian and Bulgarian
networks, is seen as imperative for the progress of the country. According to the Spatial Plan, it is expected
that the railway lines Beljakovce-Guesevo and Kicevo-Kjafasan are completed during the planning period
ending in 2020.

The Republic of Macedonia, with its geographic situation in the heart of the Balkan Peninsula, is a natural
crossroad between Northern, Central and Southern Europe, as well as between the Mediterranean and
Eastern Europe, Asia and Russia. In this context, it has long recognised the importance of rail
transportation in the social and economic development of the region.

In 2004, the Republic of Macedonia signed the Memorandum of Understanding for the Development of the
Core Regional Transport Network (MoU), which is aimed at stimulating the development of transport
infrastructure in South East Europe (SEE) by strengthening links with neighbouring countries, expediting
the flow of international trade, and giving better connectivity with the SEE region remote areas.

The Core Network is a multimodal network which includes road, rail and inland waterway links in the seven
participants countries (Albania, Bosnia and Herzegovina, Croatia, Republic of Macedonia, Serbia,
Montenegro and Kosovo). The Core Rail Network comprises 4,615 km of railway lines included in Pan-
European Corridors V, VIII and X. Rail Corridor VIII, in which this Project is included, encompasses 617 km of
which 259 km are in the Republic of Macedonia.

Figure 3-1 Location of Railway Corridor VIII in Macedonia shows the location of railway corridors in
the Republic of Macedonia, including Corridor VIlI-Eastern Section.
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Figure 3-1 Location of Railway Corridor VIIlI in Macedonia

The commitment of the Republic of Macedonia to the development of the regional Core Network was
confirmed in the National Strategy of Transport of 2009, which ratified Corridor VIl as a high governmental
priority for the country.

Finally, it should be noted that, as a candidate country for an EU membership since 2005, the Republic of
Macedonia needs to address the ability of the country to assume the obligations of the membership,
including the completion of the infrastructure projects along the Pan-European Corridors as part of the
Trans-European Networks (TEN). These corridors are considered to be the bloodstream of the EU’s Single
market, which cannot function effectively unless there is a sound and a high quality of infrastructure which
connects that market.

Thus, it can be concluded that the need for the Project arises from the necessity to advance in the
development of Pan-European Corridor VIII with a highly efficient rail system that will contribute to bring
the Republic of Macedonia and the South Eastern Europe region integrated and sustainable economic and
social growth.

3.3 OBIJECTIVES OF THE PROJECT

The overall objective of the Project is the reconstruction, construction and operation of Railway Corridor
VIll-Eastern Section (Kumanovo — Beljakovce — Kriva Palanka — MK/BG Border) and completion of one part
of missing section of Corridor VIII in Macedonia as part of the commitment of the Government to
contribute in promoting Balkan regional economic development by supporting continued development of
Transportation Corridor VIII and to take advantage of the significant potential for national and regional
economic growth and job creation that development of the Corridor represents.

3.4 PROJECT EXPECTED BENEFITS

The expected benefits of the Project will be as follows:

e Provide part of the transnational route connecting the Mediterranean/Adriatic Transport Area with the
Black Sea Transport Area;

e Facilitation and boosting of trade exchanges between Bulgaria, Macedonia and Albania by a capable
railway route with access to Bulgarian and Albanian sea ports;
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e Connection to the TRACECA Corridor14;

e Better connection of the regional catchment area of Corridor VIl to main Southern Italian ports and
their hinterland access by rail / sea;

e Direct railway route between Macedonia and Bulgaria; avoidance of Serbian transit and facilitation of
external trade with Bulgaria;

e Creation of an alternative railway access of Macedonia to ports in Bulgaria and Albania; alternative
route to Macedonia - Thessalonica;

e Opening of a capable railway access for the North- Eastern Region to other Macedonian regions
(freight and passenger); and

e Opportunity to offer attractive passenger services by rail along the project section and to/from
destinations like Skopje and other regions in Macedonia and Bulgaria.

Figure 3-2 Linkages of Corridor VIII illustrates the location of Corridor VIl in the Republic of Macedonia
and the various links with other corridors and countries.

Kats
( . < i I CORRIDOR Vil

,/l R oo CORRIDOR IV

RAILWAY CORRIDOR VIll INTERCONNECTIONS CORRIDOR-X
WITH OTHER CORRIDORS CORRIDOR X

Figure 3-2 Linkages of Corridor VIII

3.5 CONSIDERATION OF ALTERNATIVES

3.5.1 SUMMARY OF ALTERNATIVES

Three alternatives were considered for the Railway Corridor VIII — Eastern Section Project:

1. ‘Do nothing’ alternative

2. Reference alignment

1 TRACECA is the acronym for Transport Corridor Europe-Caucasus-Asia). It is a Europe Aid technical assistance programme launched
in May 1993 for the development of the transport corridor between Europe and Asia across the Black Sea, the countries of the South
Caucasus, the Caspian Sea and the Central Asian countries. TRACECA aims at supporting political and economic independence of the
Republics by enhancing their capacity to access European and World markets through alternative transport routes, encouraging
further regional co-operation among the partner countries and increasingly being a catalyst to attract the support of International
Financial Institutions (IFIs) and private investors. In September 1998 at the historic Summit in Baku 12 TRACECA countries signed the
“Basic Multilateral Agreement on International Transport for Development of the Europe-the Caucasus-Asia Corridor” (MLA) with the
aim of implementing in full of their geopolitical and economic potentials. In 2009, the Islamic Republic of Iran joined to TRACECA.
Today the TRACECA route comprises the transport system of the 13 member-states of the MLA: Azerbaijan, Armenia, Bulgaria,
Georgia, Iran, Kazakhstan, Kyrgyzstan, Moldova, Romania, Tajikistan, Turkey, Ukraine and Uzbekistan. The railway line of Corridor VIII
between Gyueshevo and Sofia in Bulgaria is one of the TRACECA routes.
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3. Alternative alignment

The Reference alighnment corresponds to the railway corridor formerly proposed by Macedonian Railways.
An Alternative alignment, which more or less follows the route of the planned motorway Corridor VIII
shown in Figure 3-3 Planned motorway Corridor VIII, has also been analysed.

i it

Topographic map MW
‘ 1:100000

planed Molarway of Corridor VIl

Figure 3-3 Planned motorway Corridor VIII

Both the Reference alignment and the Alternative alignment are divided into three sections (Section 1, 2
and 3). The total length and the lengths of the sections in each alignment are as follows:

Reference alighment Alternative alignment ‘

Section 1 30.764 km (K.P. 0.4 to 31.2) 25.3 km (K.P. 0.4 to 25.7)
Section 2 33.927km (K.P. 31.2 t0 65.1) 33.9 km (K.P. 25.7 to 59.6)
Section 3 23,423 km (K.P. 65.1 to 88.5) 19,9 km (K.P.59.6 to 79.5)
Entire alignment 88.114 km 79.1 km

Table 3-1 Total Lengths and Length per Section of Reference and Alternative Alignments

The routes of the Reference alignment and the Alternative alignment are shown in Figure 3-4 Layout of
Reference and Alternative Alignments.

Although the total length and the lengths of the sections in each alignment are different, the starting and
ending points of each section in each alignment are at a geographical point common to both alignments, as
it can be seen in Figure 3-6 Layout of the Reference Alignment - Section 1 Figure 3-9 Layout of the
Reference Alignment - Section 2, Figure 3-10 Layout of the Reference Alignment -
Section 3 Figure 3-11 Layout of the Alternative Alignment - Section 1 Figure 3-12 Layout of the
Alternative Alignment - Section 2and Figure 3-13 Layout of the Alternative Alignment - Section 3
(in fact, except for the ending/starting points of Sections 1 and 2, all the other starting and ending points
are common in both alignments). This allows the comparison of both alignments from the technical, traffic,
environmental, social, economic, and financial point of view (see Subchapter 3.5.2).

A comparison of the key technical characteristics between the two alignments is given in Table 3-2. The
design parameters established for Section 1 and Section 2 in the Reference alignment are used as the
comparison criteria between the Reference and Alternative alignments.

With larger radius curves, the Alternative alighment has been designed for the speed of 160 km/h, whereas
that of the Reference alignment will be 100 km/h.

The Alternative alignment follows the Reference alignment until K.P. 25 where it diverts to the North-East
and separates from the Reference alighment to follow the route of the planned motorway Corridor VII,
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crossing an area with a higher relief. The Alternative alignment joins again the Reference alignment a few
kilometres east of Rankovce. Then both alignments run jointly, more or less parallel to each other and to
the planned motorway, along the right bank of the Kriva River. The Alternative alignment changes from
K.P. 59.6 towards northern side of the motorway arriving at Kriva Palanka at a higher level than the
reference alignment, avoiding passing through the densely populated valley. The Alternative alignment
goes north above the town and south of the planned motorway. The Reference alignment crosses the part
of the town in a tunnel.

After stations in Kriva Palanka, the Alternative changes again to the north side of the motorway. At K.P. 70
the Alternative alignment crosses the motorway and the river and goes to the south side of the valley while
the Reference alignment crosses the motorway at K.P. 80 The Alternative line turns first to the southeast
and then to northeast and joins the Reference alighnment at the entrance to the border tunnel.

The design parameters of the Alternative alignment comply with the European standards for 25 tonnes per
axle of maximum gradient at 15 % and 25 % in the border section. For the Reference alignment, which was
designed originally to 100 km/h, the geometry of the track could be adapted in order to allow upgrading
and reaching speeds up to 160 km/h in the future.

Both alternatives will operate with single track. The line will be electrified with 25 kV — 50 Hz, while
signalling will be electronic interlocking system compatible with the existing one along the Corridor X,
Skopje — Kumanovo. It will also comply with ERTMS™ requirements.

The capacities of the line will be of 64 trains per day for the Reference alignment and 73 for the Alternative
alignment. The best transit times will be approximately 60 minutes for the Reference alignment and 40
minutes for the Alternative alignment.

RAILWAY CORRIDOR VIII-EASTERN SECTION |
Reference alignment

Figure 3-4 Layout of Reference and Alternative Alignments

!> European Rail Traffic Management System

e p iis a Mobility . Railway Corridor VIII - Eastern section 54
Logistics



Ministry of Transport and Communications, Republic of Macedonia

Length

Design speed

Minimum curve
radius

Maximum gradient

Number of stations
and halts

Length of viaducts

Length of tunnels

Motorway
crossings

Sectionl

Existing line
Kumanovo -
Beljakovce

Reference Alignment

Section 2

Line under
construction
Beljakovce — km
65.1

Section 3

Feasibilty study of

PERI

Sectionl

Existing line
Kumanovo -

to 160 km/h

Alternative Alignment

Section 2

Motorway corridor
Klecevce upgraded Klecevce — km 59.6

Section 3

Motorway corridor
Km 59.6 —
Bulgarian border

30.8 km 33.9 km 23.4 km 25.7 km 34.6 km 19.9 km
88.1 km 80.2 km
100 km/h 100 km/h 100 km/h 100/160 km/h 160 km/h 160 km/h
500 m 500 m 500 m 700 m /1100 m 1100 m 1100 m
15 o/oo 15 o/oo 24 o/oo 15 o/oo 24 o/oo 24 o/oo
3 stations 2 stations 2 stations 2 stations 3 stations 2 stations
6 halts 3 halts 3 halts 6 halts 1 halt 3 halts
7 stations, 12 halts 7 stations, 10 halts
200 m 3931 m 4410 m 250 m 5637 m 3453 m
8341 m 9341 m
3390 m 9036 m 7150 m 8735m
12426 m 15885 m
1 5 1 3 3
6 crossings 7 crossings

Table 3-2 Comparison of technical characteristics of the Reference and Alternative Alignments
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3.5.1.1 “DO NOTHING” ALTERNATIVE

In the “do nothing” alternative, the situation will remain the same. However, already completed works
regarding the railway section between Kumanovo and Kriva Palanka shall have to be removed or
dismounted in order to return to the natural environmental conditions existing before the execution of the
works started 70 years ago.

In total, 27 viaducts were built, with a level of completion of 44% for superstructures, and 82% for sub-
structures. Fourteen tunnels with different levels of completion were drilled. This means that a significant
portion of the structures is finished. However, since 2004, when construction works stopped, works for
conservation have not been carried out, a situation, which in the long term could give rise to safety issues
for the residents in the vicinity. Dismantling of the already built structures and their disposal in appropriate
sites, even if part of the dismantled materials are reused or recycled, is not exempt from environmental
impacts, which would be similar to those of the construction phase of the civil infrastructure.

In addition, the decommissioning works would be costly and unacceptable from an economical point of
view since the Government has already invested significant funds for their construction. Furthermore, the
“do nothing” alternative would ignore the obligations of the Republic of Macedonia as a candidate for EU
membership, which address the need for a sound, high quality, and integrated transportation network to
effectively connect the European market.

For all the above reasons, it was considered that the choice of this alternative was not prudent and not
considered further within the selection of the alighment.

3.5.1.2 REFERENCE ALIGNMENT ALTERNATIVE

The Reference alignment corresponds to the railway corridor proposed by Macedonian Railways. It consists
of three different sections:

e Section 1: Existing line from Kumanovo to Beljakovce;
e Section 2: Line under construction (stopped in 2004) from Beljakovce to Kriva Palanka

e Section 3: Kriva Palanka to the Bulgarian border.

Section 1: Kumanovo to Beljakovce

The existing line from Kumanovo to Beljakovce of 30.764 km in length was completed in 1956 and it was
operational till mid of 1996. The line starts at the northern end of the station of Kumanovo (at K.P. 0.4).
The line diverts directly from the single track mainline Skopje — Tabanouvci. It follows the mainline for about
2.3 km in a North-West direction, and then turns with a 180° curve (R = 700 m) to the South-East direction.
At the eastern limit of the town of Kumanovo, the line follows, in this same direction, the valley of the
Kumanovska River until reaching the valley of the Pcinja River (at K.P.15, approximately), where it turns to
the North-East following this valley. At K.P. 25, the line crosses the Pcinja River and then follows the
northern embankment of the Kriva River up to the station of Beljakovce.

Figure 3-6 Layout of the Reference Alignment - Section 1shows the Reference alignment for Section 1.

Reconstruction works for rehabilitation of the section between Kumanovo and Beljakovce were
undertaken in the period from 1994 to 2004. This section has been renewed up to K.P. 23.600. From K.P.
0.000 to K.P. 2.667 no interventions were done. From K.P. 2.667 to K.P. 23.600, reconstruction was
performed on the substructure, with new ballast and sleepers but using existing rails. The line was
upgraded to a minimum curve radius of 500 m. Part of rehabilitated railway is shown on Figure 3-5
Railway Line Rehabilitated Near Kumanovo.
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Figure 3-5 Railway Line Rehabilitated Near Kumanovo

Presently, for this section, 3 stations and 6 halts or stops are planned as sumarized below:

e Kumanovo Novo station at K.P. 6.8 with 2 sidings;

o Supli Kamen station at K.P. 17.4 with 2 sidings and one loading track;
e Beljakovce station at K.P. 30.5 with 2 sidings and one loading track;
e Lopate stop at K.P. 2.8;

e Pero Cico stop at K.P. 9.1;

e Proevce stop at K.P. 12.2;

e Dobrosane stop at K.P. 14.0;

e Klecevce stop at K.P. 24.8; and

e Dovezance stop at K.P. 27,9.

Works to be undertaken for Sectionl are summarized below:

e The rails will to be completely renewed and the track will be re-ballasted and realigned;
e At Supli Kamens station, the track will be dismantled and renewed;

e The existing bottleneck at the northern end of Kumanovo station will be eliminated;

e At K.P. 2.3 thereis a siding to a pipe mill;

e At the Pero Ci¢o settlement where existing buildings are close to the railway track, a safety and noise
barrier will be constructed to protect the neighbourhood against the rail traffic;

e The existing reinforced concrete bridges will be refurbished;
e The existing road overpasses will be equipped with electric shock protection and earth conductors;
e Aslab track steel bridge at Lopate will be replaced by a bridge with ballasted track;

e The destroyed railway bridge over the Pcinja River will be replaced by a new one located upstream of
the existing one; and

e The existing 18 level crossings in this section will be substituted by 12 over or underpasses.
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Figure 3-6 Layout of the Reference Alighment - Section 1
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Section 2: Beljakovce to Kriva Palanka

From Beljakovce and up to 5.5 km west of Kriva Palanka (approximately at K.P. 65), a new railway line was
under construction until 2004, when works stopped. Unlike the road, which follows a straight line between
Kumanovo and Kriva Palanka, the railway follows the valley of the Kriva River. Generally, the line goes
along the hillside side, 30-50 m above the river level.

From Beljakovce up to K.P. 41, the line follows the northern embankment of the Kriva River. Despite
numerous curves with a minimum radius of 500 m, the line has 8 bridges and 2 tunnels in this section.

In front of the projected Vakuf dam (Figure 3-7 Location of planned Vakuf Dam Reservoir Location with
Railway Layout (K.P. 41 to K.P. 50)), the line crosses the river and follows the southern border of the future
reservoir up to K.P. 51. With respect to the future water level, the railway level is at approximately 460 m.
In this section there are 9 bridges and 6 tunnels. From K.P. 51 onwards, the line follows again the northern
border of the valley, which in this part of the section is wider; the line is about 1 km away from the river
and has no bridges or tunnels between K.P. 54 and K.P. 61. From K.P. 61 the valley becomes narrower and
the line is closer to river. The section ends with the last constructed bridge at approximately K.P. 65.

T
o=

3

Figure 3-7 Location of planned Vakuf Dam Reservoir Location with Railway Layout (K.P. 41 to K.P. 50)

Figure 3-9 Layout of the Reference Alignment - Section 2shows the Reference Alignment for Section 2.

For this section, 2 stations and 3 halts or stops are planned to be constructed as summarized below:
e Kratovo station at K.P. 47.4 with 3 sidings, freight yard and several loading tracks;

e Ginovci station at K.P. 58.1 with 3 sidings, freight yard and several loading tracks;

e Sopsko Rudare at K.P. 38.9;

e Krilatice at K.P. 53.4; and

e PsacaatK.P.61.7.
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Works to be undertaken for Section 2 are summarized below:

e The execution and completion of earthworks and drainage;

e The construction of 11 bridges;

e Design check for the requirements UIC-B gauge and construction of 4 tunnel;

e Design and construction of a long span bridge in front of Vakuf Dam;

e Construction of 33.3 km of main track and 7.05 km station tracks;

e |nstallation of 28 turnouts;

e Construction of a substation near Beljakovce;

e Completion of 25 bridges;

e Design check for the requirements UIC-B gauge and completion of construction for 10 tunnels.

During the construction works undertaken between 1994 and 2004, this section was divided into 4
constructions lots and the detailed design was carried out by construction companies. Several viaducts and
tunnels in different stages of completion can be found along the route; none of these structures is
completely finished, as illustrated in Figure 3-8 Unfinished Bridge near Kratovo Station. Presently, there
are 34 bridges and 14 tunnels partially built in Section 3.

Figure 3-8 Unfinished Bridge near Kratovo Station
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Section 3: Kriva Palanka to Bulgarian Border

Section 3 stretches from Kriva Palanka (at approximately K.P. 65) to the Bulgarian border. The projected
alignment continues from K.P. 65 on the northern side of the Kriva valley. At K.P. 72.3 it reaches the town
of Kriva Palanka, where a station will be located. Since the valley and the neighbouring hill sides of Kriva
Palanka are densely covered with buildings, the line will cross the city by means of a 1,100 m-long tunnel in
order to avoid major demolitions.

From the end of the tunnel up to K.P. 77, the line runs between the Kriva River and the planned future
motorway. At K.P. 77, the river valley makes a 90° curve, shifting from the North-East to the South-East
direction. The line follows this bending with a wide curve in order to gain length and subsequently height.
Three kilometres further upstream, the line crosses to the South side of the valley. At K.P. 83 a horseshoe
curve has been planned in order to gain length and climb up to the entrance of the existing border tunnel.
The horseshoe curve is on the approach to the tunnel.

Macedonia and Bulgaria are to be connected with a tunnel 2,350 meters in length, from which 1,150
meters are in Macedonia and 1,200 meters in Bulgaria. The drilling works on the tunnel started in the
1940’s. The length drilled from the Macedonian side is 250m. The tunnel entrance has partly collapsed at
the Macedonian side. The first 250m of the tunnel are known to be in difficult and unstable soil with the
rest of the tunnel being in more stable rock.

From Kriva Palanka to the Bulgarian border most of the railway alignment has a gradient ranging from 20
to 25 %. Therefore, freight trains will have to be pushed by a second locomotive. Sidings for this engine
must be foreseen at Kriva Palanka and at the entrance of the border tunnel.

This section has 2 stations and 3 halts or stops as summarized below:

e Kriva Palanka station at K.P. 72.3 with 2 sidings and 3 tracks for maintenance and stabling;
e Zidilovo station at K.P. 81.8 with 2 sidings;

e T’liminci stop at K.P. 70.0;

e Drenjastop at K.P. 76.7; and

e Uzem stop at K.P. 83.4.

Works to be undertaken for Section 3 are summarized below:

e The execution and completion of earthworks and drainage;

e The construction of 47 bridges and 22 tunnels

e Design and construction of works for the reconstruction of the border tunnel;
e Construction of 23.5 km of main track and 4.3 km of station tracks;

e |nstallation of 14 turnouts; and

e Construction of a substation west of Kriva Palanka.

Figure 3-10 Layout of the Reference Alignment - Section 3 shows the Reference
alignment for Section 3.

e p i{sa Mobility . Railway Corridor VIII - Eastern section 62
Logistics



Ministry of Transport and Communications, Republic of Macedonia

Figure 3-10 Layout of the Reference Alignment - Section 3
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3.5.1.3 ALTERNATIVE ALIGNMENT

An Alternative alighment was studied and divided in three sections (1, 2 and 3) for comparative purposes.

The objective of the Alternative alignment was to increase the overall speed by enlarging the minimum
radius of the horizontal curves and reducing the length of the line. The design parameters applied are the
same as those for the Reference alignment, except for the design speed which is increased to a maximum
of 160 km/h.

Section 1: Kumanovo to Beljakovce

Up to the station at Kumanovo Novo, the Alternative alignment is identical to the Reference alignment.
From K.P. 7.5 to K.P. 12.5 there are several curves with a minimum radius of 500 m. Realighnment with
lateral shifts of 35 — 50 metres will eliminate these curves. From K.P. 15 17.5, the realignment needed is
more significant; the elimination of the 500 m curves requires a shift of about 250 m. At this location, the
proposed motorway would cross the railway, and the realignment could be combined with the
construction of the motorway. At K.P. 23.5 the Alternative alighment leaves the Reference alignment and
crosses the Pcinja River at a location 500 m downstream of the existing bridge.

The Reference alignment will be reached again at the halt of Klecevce. East of the halt (at K.P. 25.7) the
first section of the Alternative ends.

The stations and halts are the same as for the Reference alighment, except for Dovezance stop (which is in
the Reference alignment, beyond the point at which the alignments divert); only the chainage value is
different, according to that of the Alternative alignment as summarized below:

e Kumanovo Novo station at K.P. 6.8, with 2 sidings;

e Supli Kamen station at K.P. 16.8, with 2 sidings and one loading track;

e Lopate stop at K.P. 2.8;

e Pero Cico stop at K.P.9.1;

e Proevce stop at K.P. 12.2;

e Dobrosane stop at K.P. 14.0; and

e Klecevce stop at K.P. 24.8.

Figure 3-11 Layout of the Alternative Alignment - Section 1 shows the Alternative alignment for
Section 1. This figure also shows the Reference alighment for an easier comparison.
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Section 2: Beljakovce to Kriva Palanka

At K.P. 25.7 the Alternative alignment leaves again the Reference alignment and turns with the minimum
radius for 160 km/h (1,100 m) to the North-East in order to follow the motorway corridor in the direction
of Kriva Palanka. The planned motorway does not follow the river valley and takes a more direct way
through the hills. In order to follow this corridor, the alternative has to climb with a gradient of up to 24 %.
In the Alternative alignment, the location of the station of Beljakovce lies on K.P. 31.6, 1.5 km north and
about 100 m higher than the location of the station in the Reference alignment.

The Alternative alignment follows the planned motorway corridor along the southern side. Some deep
ravines have to be crossed by means of viaducts. At K.P. 37.5 the Alternative alignment crosses in a 3.2 km
long tunnel a mountain ridge and crosses to the northern side of the planned motorway corridor.

The station Rankovci is at K.P. 45.6. Despite the station Ginovci being close to this station (6.4 km), the
station is necessary to avoid a 20 km-long section without crossing tracks. The station Ginovci is at the
same location as in the Reference alignment.

From Ginovci to the end of this section in K.P. 59.6 (K.P. 65 on the Reference alighment), the Alternative
alignment runs between the planned motorway and the Reference alignment.

Section 2 of the Alternative alignment has 3 stations and 2 halts as summarized below:

e Beljakovce station at K.P. 31.6 with 2 sidings and one loading track;

e Rankovci station at K.P. 45.6 with 2 sidings;

e Ginovci station at K.P. 52.0 with 2 sidings, freight yard and several loading tracks;
e Rugince stop at K.P. 37.2; and

e Psaca stop at K.P. 55.5.

Figure 3-12 Layout of the Alternative Alignment - Section 2shows the Alternative alignment for
Section 2. This figure also shows the Reference alighment for an easier comparison.
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Section 3: Kriva Palanka to Bulgarian Border

The Alternative alignment, at K.P. 59.6, crosses to the northern side of the planned motorway in order to
arrive to Kriva Palanka at a higher level than in the Reference alignment and to avoid passing through the
densely populated valley. The station of the Reference alignment is located at the western limit of the
town and the line crosses the town in a tunnel. The proposed Alternative alignment runs north of the town
and south of the planned motorway. The distance to the centre of Kriva Palanka is shorter than the one for
the Reference alignment, but the station is also about 65 m higher above the town.

After passing the station, the alternative alignment changes again to the north side of the motorway. At
K.P. 70, the motorway and the river are crossed and the line continues along the south side of the valley.
With a moderate horseshoe tunnel (135°, R = 1100 m), the line turns first to the southeast and then to
northeast and joins the Reference alignment at the entrance to the border tunnel. The station Zidilovo is
located at K.P. 73.2 in front of the horseshoe tunnel.

Section 3 of the Alternative alignment has 2 stations and 3 stops as summarized below:

e Kriva Palanka station at K.P. 66.4 with 2 sidings and 3 tracks for maintenance and stabling;
e Zidilovo station at K.P. 73.2 with 2 sidings;

e T’liminci stop at K.P. 60.6;

e Drenja stop at K.P. 69.2; and

e Quzem stop at K.P. 76.9.

The section has long stretches with steep gradients of up to 24 %. Because the previous section has similar
gradients it is foreseen to operate the freight trains from Kumanovo with double-traction.

Figure 3-13 shows the Alternative alignment for Section 3. This figure also shows the Reference alignment
for an easier comparison.
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3.5.2 SELECTION OF ALIGNMENT
3.5.2.1 ALIGNMENT SELECTION CRITERIA

In order to evaluate the two alignments (Reference and Alternative) a multi criteria analysis was used to

prepare the report on the ‘Selection of Preferred Alternative’16. This report explains the reasoning and
analysis of each particular alighment, and recommends to the Ministry of Transport and Communications,
as the Contracting Authority, an alternative for each of the sections to be completed.

The criteria are the measures of performance by which the Project’s alternatives were judged. The main
criteria chosen for the decision making process were selected taking into account the current state of work
developed at this stage for the established “Reference” alighment and the experience obtained from
previous projects. The chosen criteria for selection of the alignment were determined to be as follows:

e Traffic Volume — aiming to describe the influence of traffic forecast and traffic modelling (Attached
Annex 1 — Part from Future Traffic Scheme);

e Operation / Transit Time — aiming to take into account the complexity of the techniques needed for
train operation and influence on transit time;

e Engineering Risk —the potential risk for the completion of the railway project (e.g. cost overruns,
project delay, safe construction and operation, and system integrity);

e Indicative Construction Costs (CAPEX- Capital Expenses ) — taking into the account the estimation of the
construction cost of both alignments;

e OPEX - Operational Expenses — taking into account the operating costs of the built railway line;

e Preliminary Environmental Impact — based on a review of existing data and data collected during the
stakeholder consultations, and upon analysis of aerial and satellite images;

e Preliminary Social Impact - based on a review of existing data and data collected during the
stakeholder consultations; and

e Preliminary Public Consultation - based on data collected during the stakeholder consultations for the
scoping of the ESIA.

Of all mentioned criteria, a quantitative (monetary) estimation was defined only for the CAPEX criteria (for
cost estimation) while for all the other criteria a qualitative description of the impact on each alternative
was undertaken.

3.5.2.2 ANALYSIS OF PRELIMINARY ENVIRONMENTAL IMPACT OF ALTERNATIVES

In order to carry out the analysis of the preliminary environmental impact of the Reference alignment and
the Alternative alighment, the following assumptions and considerations were made:
e In both cases it is foreseen the construction of single track railway line;

e The railway line will occupy a band with a width of 12 metres, including the tracks and the adjacent
slopes of embankments or cuttings, which will be kept free of wild vegetation on a permanent basis;

e The roadbed and the tracks will seal the existing subsoil additionally; and

e Inthe tunnel sections, an area of a length of 40 metres and a width of 15 metres on each side of the
tunnel has been presumed as the encroachment area.

For both alternatives, the following impacts were considered and assessed in this preliminary analysis:

'8 Selection of Preferred Alternative Report, Macedonian Railways: Feasibility Study for Corridor VIII - Eastern Section, Contract No:
C21196/EBSF-2010-07-101, Ministry of Transport and Communications, Republic of Macedonia, 2011
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e Biodiversity (Flora and Fauna): loss of habitat space due to occupation of the tracks and modification of
biotopes in adjacent non-sealed areas, disturbance to wild animal populations, and killing of animals
during construction and operation;

e Soil: erosion arising from construction activities and induced by built structures, loss of soil function as
support for biodiversity, loss of permeability due to soil sealing underneath the tracks, and soil
contamination due to drip losses of traction vehicles and use of herbicides during maintenance
operations during the operational phase;

e Water: decrease of water recharge into subsoil due to soil sealing, water contamination due to the
input of pollutants during construction (mainly suspended matter) and operation (from emissions of
vehicles and herbicide use);

e Climate: microclimate changes due to destruction of vegetation cover;

e Air: impairment of air quality due to dust emissions and exhaust emissions from machinery and
vehicles during construction activities, and emissions of particulate matter and exhaust emissions of
motive power units during operation; and

e Landscape: impairment of landscape scenery due to the presence of the railway structures, particularly
bridges and viaducts.

The overall impact on each environmental receptor was then assigned an impact intensity value, according
to the following rating scale:

e High=3
e Medium =2
e |low=1

e Zero/none=0

Table 3-3 summarises the results of the preliminary environmental impact assessment for each Section of
each alternative. A brief discussion of the rationale used to assess the impacts shown in this table is
provided below.

The impact on biodiversity was considered to be of a lower intensity for Sections 1 and 2 of the Reference
alignment with respect to the Alternative alignment (medium vs high in both sections). This is because
although in both sections the construction works and the operation of the railway will affect the nearby
flora and fauna, in Section 1 of the Alternative alignment, the realignment needed for obtaining the
minimum curve radius set for this alternative is more significant than that required for the Reference
alignment, where no realignment will be performed. Thus, new land will be occupied, which means the
destruction of habitats.

As for Section 2, in the Reference alignment, a significant part of the construction work is already finished,
and the most sensitive biotopes have already been altered, whereas in the Alternative alignment, as
Section 2 will be constructed on undisturbed biotopes, the impact will be higher.

On the contrary, for Section 3, the impact on biodiversity was considered to be of a higher intensity in the
Reference alignment with respect to the Alternative alignment (high vs medium, respectively). In this case,
since no construction works have started for none of the alignments, undisturbed biotopes will need to be
occupied in both cases. However, the Alternative alignment is significantly shorter than the Reference
alignment (approximately 10 km shorter), particularly in the last stretch of the section, which contains the
most sensitive biotopes.

The impact on soils was considered to be of a lower intensity for Sections 1 and 2 of the Reference
alignment with respect to the Alternative alighment (low vs medium and medium vs high, respectively).
Considering that soil affected during the operation of the railway will be similar for both alternatives, the
main impact on soils will occur during construction due to the loss of function and the creation of erosion
processes associated to earth movements. For the reasons mentioned above for biodiversity, earth
movements will be much greater in Sections 1 and 2 of the Alternative alighment than in Sections 1 and 2
of the Reference alignment.
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For Section 3, the impact on soil was considered to be high in both alternatives, mainly because of the
steep topography of the area, which is common to both alternatives.

The impact on water was considered to be the same in both alternatives, medium for Sections 1 and 2, and
high for Section 3, where both alignments may affect the more sensitive Kriva river headwaters.

The impact on air quality was considered to be the same (medium) for both alternatives and in all sections,
as air emissions from construction works, particularly from machinery and vehicles, and from train traffic
are expected to be similar in both alternatives.

The impact on climate was considered to be the same (low) in both alternatives and in all sections, as
changes in microclimate are expected to be minimal.

The impact on the landscape was considered to be the same (high) in both alternatives and in all sections.
This is because it has been considered that the main structures causing a landscape modification (bridges
and viaducts) are about the same in both alternatives, are highly visible, and will remain during the
operational phase.

The following can be concluded from the review of the preliminary environmental impacts of the
alternatives:

e From Kumanovo to the vicinity of Kriva Palanca, K.P. 65.1 of the Reference alignment, the railway line
is more or less established and a significant part of the construction work is already finished. Thus, the
impacts concern an already altered environment, with less sensitive biotopes, which in the Alternative
alignment need to be assessed as full impacts. Therefore, according to the preliminary assessment, the
Reference alignment is recommended on Sections 1 and 2.

e The Alternative alignment on the Section 3 is significantly shorter than the Reference alignment and is
recommended from the environmental point of view as substantially less areas of sensitive biotopes
will be affected.
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Environment Section 1 Section 2 Section 3
Kumanovo to Beljakovce Beljakovce to Kriva Palanka Kriva Palanka to Bulgarian Border
Alignment Re?ference AI'Fernative Rgference AIt.ernative Rgference AIt.ernative
Alignment Alignment Alignment Alignment Alignment Alignment
Section K.P.0.4-31.2 | K.P.0.4-25.7 K.P.31.2-65.1 K.P.25.7-59.6 K.P.65.1-88.1 K.P.59.6 - 79.5
Rating Rating Rating Rating Rating Rating
Impacts biodiversity medium 2 high 3 medium 2 high 3 high 3 medium 2
Impacts soil low 1 medium 2 medium 2 high 3 high 3 high 3
Impacts water medium 2 medium 2 medium 2 medium 2 high 3 high 3
Impacts climate low 1 low 1 low 1 Low 1 low 1 low 1
Impacts air medium 2 medium 2 medium 2 medium 2 medium 2 medium 2
Impacts landscape high 3 | high 3 | high 3 high 3 high 3 high 3
Mean value: 1.8 2.2 2.0 2.3 2.5 2.3
Recommendation Reference Alignment Reference Alignment Alternative Alignment

Table 3-3 Preliminary Environment Impact / Results and Recommendation
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3.5.2.3 ANALYSIS OF PRELIMINARY SOCIAL IMPACT OF ALTERNATIVES

The preliminary assessment of the social impact of the Reference alignment and the Alternative alignment
has been based on the analysis of the following social aspects:

e Resettlement of people/loss of land due to land expropriation;
e Travel times;

e Access to train stations/stops; and

e Quality of life (e.g. noise and vibration effects).

In addition, the public opinion on the preferred alternative collected from pubic consultations performed
with regards to the railway project and the costs of expropriation and compensation were taken into
account to make recommendations on the preferred alternative from a social impact point of view.

A comparative analysis of the relevant social aspects in each Section of the alternatives follows.
Section 1

The railway is already constructed, and therefore, land expropriation is not a major issue in this section for
the Reference alignment. Along the Reference alignment, the land has been acquired along the first 65 km
of the projected railway corridor, starting in Kumanovo and ending in Mozdivnjak, the first village within
Kriva Palanka Municipality. Land strips of a varying width of 10-20 meters on both sides of the railway line
were expropriated during the 1994-2004 period. Land owners have been compensated and most have built
new houses away from the proposed railway line.

On the other hand, according to Article 59 of Law on the Railway System stipulated in the Official Gazette
No. 48/2010, urban plans, state urban planning documentation and local urban planning documentation
should envisage that no structures be constructed within a distance less than 10 meters from the end point
of the railroad area. Presently there are six informal Roma houses at Pero Cico, which are as close as 6-7
meters of the railway line. This is an issue which needs to be solved for both alignments.

In the Alternative alignment the two softer curves at Supli Kamen and Klecevce will allow to get a higher
speed, thus shortening the travel time. However, the realignment will require the demolition of one house
and the resettlement of the householders. Loss of approximately 246.400 m? of agricultural land ending at
Beljakovce will be required for the Alternative alignment.

This negative impact offsets the minor advantages that can be achieved by the improvement of the
technical characteristics. Therefore, for Section 1, the social impact can be considered similar for both
alternatives.

Section 2

As indicated above, the land for the Reference alignment has already been acquired along the first 65 km
of the proposed railway corridor, in which Section 2 is included. On the contrary, the Alternative alignment
will require that approximately 392.000 m” of land, most of it agricultural, is expropriated.

Moreover, with the Alternative alignment, Kratovo town, with 9,924 inhabitants will not have access to the
train. This negative impact will not be significantly offset by providing train access to the much smaller
settlements of Rugince (75 inhabitants) or Rankovce (1,200 inhabitants) located more than 5 km to the
northwest and north of Kratovo, respectively. This would mean relatively long travel distances for a
significant number of people, which will not be compensated with the advantages of the technically
improved Alternative alignment.

Section 3

For Section 3, the main differences between the alternatives are:

e The tunnel of the Reference alignment to avoid the densely populated area of Kriva Palanka and
minimize building demolitions; and
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e The distance of the Alternative alignment to the town of Kriva Palanka, approximately 0.5 km north of
the settlement.

The following table compares the impacts on social aspects for each alternative of Section 3:

Social aspect Reference alighment Alternative alignment
Expropriations/ Approximately 25 houses need to be | Approximately 29 houses need to be
resettlement demolished and the families resettled. demolished and the families resettled.
Expropriation/ loss | Permanent loss of 424.379 m’ of land. Permanent loss of 655.760m” of land.
of land

Noise and vibration from approximately 20 | The Alternative alignment is located
nightly freight trains that make a noise level | approximately 0.5 km away of the residences
of 110 dBA. This noise propagates in the | of Kriva Palanka. Noise and vibration levels
surrounding areas reaching a noise level of | from train traffic are not expected to cause
70-90 dBA in the vicinity of residences. | annoyance to the residents.

Permitted noise during night time in
bedrooms is 45 dBA according to Macedonia
Law.

Unless proper noise protection can be
ensured for the residents who are living along
the Reference Alignment in Kriva Palanka
town, long-term negative impact in respect of
annoyance due to vibration and noise from
trains should be expected.

Access to train The Alternative alignment will be placed
beyond Kriva Palanka town and residents will
need to go 0.5 km farther to access the train
station (with respect to the location of the
train station in the Reference alignment).

Table 3-4 Preliminary Social Impact /Results and Recommendation

For Section 3, the Reference alignment with the tunnel avoids the densely populated area of Kriva Palanka
and building demolitions. In Section 3, 25 houses will need to be demolished. The Alternative alignment
will affect a higher number of families, 52 in total with negative impacts for the Kriva Palanka residents
living in the neighbourhood of the railway line, who will be subject to higher noise levels. This is a
noticeable difference between the two alternatives. Another major difference is the location of the station,
which will be farther away from the town in the Alternative alignment. The greater distance of the station
for Alternative alignment will create higher transport costs for citizens which will lower the attractiveness
of rail transport.

With regards to public opinion on the preferred alternative, during the public consultations conducted in
the municipalities of Kumanovo, Kratovo, Rankovce and Kriva Planka on the 4th and 5th May 2011,
questionnaires were distributed that included questions concerning the preference for the alignment. The
results indicated that the population is divided on this issue, and especially the people living in Kratovo
who prefer that the alignment passes through their area as originally planned with the Reference
alignment.

The issue of alternative alignments has been a serious problem for the city of Kriva Palanka (in Section 3),
where the alignment has changed several times. During the consultations undertaken during the first week
of May 2011, the Mayor of Kriva Palanka expressed his opinion that, concerning the railway alignment in
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the area of Kriva Palanka, it would be preferable to stick to the alignment proposed by PERI. In fact, the
Kriva Palanka City Master Plan is currently being updated in order to take into account the last proposal of
alignment proposed and adopted by PERI, this is the Reference alignment. The plan is expected to be
approved by the end of 2011 following the disclosure of the draft plan for the public consultation process.

With regards to land acquisition and compensation costs, the estimated figures amount to 6.3 million
Euros for the Reference alignment (all corresponding to Section 3), and 5.2 million Euros for the Alternative
alignment (of which 2.8 million Euros correspond to Section 3).

According to the discussion presented above, the following choice of alignments was recommended for
each section from the viewpoint of the preliminary assessment of social impacts:

e Section 1: Reference Alignment;
e Section 2: Reference Alignment;

e Section 3: Alternative Alignment.

3.5.2.4 SUMMARY OF MULTI-CRITERIA ANALYSIS OF ALTERNATIVES

Based on the judgment criteria and alternatives to be evaluated, a multi-criteria evaluation matrix was
constructed with the purpose of conducting a multi-criteria analysis using the compensation method. The
compensation method is a well-known way of comparing alternatives and consists of attributing a weight
to each criterion and then calculating a global score for each alternative, in the form of a weighted
arithmetic average of the scores attributed to that alternative for the different criteria.

The summary of the results of the multi-criteria analysis of the alternatives are presented in the following
table. One plus stands for one point. For each criterion and railway section, only the score of the
alternative having the highest score is shown.

Based on the table below, the multi-criteria analysis provided a framework in which decision-making on
the selection of the alignment was undertaken. From the multi-criteria analysis, the Reference alignment
was envisaged to be the best alighnment for all 3 sections. The recommendation arising from the multi-
criteria analysis was therefore the Reference alignment as the preferred alternative.

The recommendation of this preferred alternative is based on a comprehensive analysis of existing data
and designs. Regarding the works to complete the railway line, the Reference alignment is better in this
regard for the two first sections: from Kumanovo to Kriva Palanka. For Sections 1 and 2, the Reference
alignment has to be recommended from the environmental point view, since the railway line is more or
less established and a significant part of the construction work is already finished. Thus, the impacts mainly
concern less sensitive biotopes. Although the Alternative alignment on Section 3 is significantly shorter
than the Reference alignment and was therefore recommended from the environmental point of view as a
substantially lesser area of sensitive biotopes would be affected.

From the point of view of the social impact, one of the main negative aspects of the Reference alignment
will be noise and vibration in Kriva Palanka. However, from the aspect of infrastructure works the
Reference Alignment is preferable for Section 3.

Taking all this into account, the multi-criteria analysis recommended taking forward the Reference
Alignment as the preferred alignment for all 3 sections. The Ministry of Transport and Communication
forwarded this recommendation to the Government of the Republic of Macedonia who made the final
decision regarding the route alignment.
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Criteria Section 1 Section 2 Section 3
Alignment Score Alignment Score Alignment Score

Traffic volume No influence

Operation / Transit time Reference + Alternative ++ Alternative ++

Engineering risk Reference + Reference + Reference ++

Indicative construction

costs Reference +++ Reference +++ Reference +++

CAPEX

OPEX Reference +++ Reference +++ Reference +++

r;i:;r;:nary Eqxlion e nEal Reference ++ Reference +++ Alternative +++

Preliminary Social Impact Reference ++ Reference + Alternative +++

z:‘)t;l;:'llltr;aﬁrz:ubllc Reference ++ Reference ++ Reference +++

P Alternative 0 Alternative 2 Alternative 8
Reference 14 Reference 13 Reference 11

Table 3-5 Summary of the Multi-Criteria analysis

3.6 SELECTED ALIGNMENT (THE PROJECT)

The Government of the Republic of Macedonia in Decision No. 51-3556/1 dated 19.07.2011 followed the
recommendation arising from the multi-criteria analysis, officially selecting the “Reference” alignment
(shown in Figure 3-14 Selected Alignment), which is the object of this ESIA.

Annex 2 contains the Decision from the Government of the Republic of Macedonia for the selected
alignment.
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Figure 3-14 Selected Alignment
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The technical specification of the selected alignment for each section is summarized in the following table:

B Selected ‘Reference’ Alignment i

Sectionl Section 2 Section 3 .Total
alignment
Kum_anovo ) Beljakovce — Kriva Palanka Kriva Palanka —
Beljakovce . . .
o (Line under construction) Bulgarian Border
(Existing line)
Length 30.8 km 34.0 km 23.4 km 88.2 km
Design speed 100 km/h 100 km/h 100 km/h
Minimum curve radius 500 m 500 m 500 m
Maximum gradient 15% 15% 24 %
Electrification 25KV/50Hz 25KV/50Hz 25KV/50Hz
Number of stations 3 2 2 7
Halts 6 3 3 12
Maximum Distance 13.4 km 16.9 km 14.1 km
between Stations

Minimum Distance
between Stations

6.6 km

Signalling System

Electronic Interlocking System

Capacity

Approx. 64 trains per day

Maximum weight of trains
(single Locomotive)

Approx. 800 tons

Maximum weight of trains
(double Locomotive)

Approx.1500 tons

Theoretic Travel Time per
Passenger Train (Stop in
every station)

approx. 30 min

approx. 35 min

approx. 20 min

approx. 90 min.
(including
crossing stop)

Theoretic Travel Time per
International Passenger

approx. 20 min

approx. 26 min.

approx. 13 min.

approx. 59 min.

Train (1-stop train)

approx. 85 min.
(including
crossing stop)

Theoretic Travel Time per

Cargo Train (non-stop) approx. 27 min

approx. 31 min approx. 17 min

Table 3-6 Technical Specification of Selected Alternative

3.7 TECHNICAL DESCRIPTION OF CURRENT RAILWAY INFRASTRUCTURE
Section 1: Kumanovo - Beljakovce

From K.P. 0.400 to K.P. 2.667 of the railway line, no works were undertaken during the reconstruction
activities that took place in the period 1994-2004. The existing track is made of wooden sleepers. In order
to have the same technical parameters along the entire corridor, it is necessary to rehabilitate the
substructure and superstructure of the railway along this stretch.

From K.P. 2.667 to K.P. 23.600 of the railway, reconstruction was performed on the substructure previously
with new concrete sleepers being installed and the used rails re-installed. In this part of the railway, rail
fittings and 600 metres of rails are missing.

In the stretch from K.P. 25.600 to K.P. 30.836, substructures are constructed and objects are finished, but
most of the cuts and embankments are not finished.

Table 3-7 and Table 3-8 below provide inventories of the existing objects (bridges and crossings) in the
current railway structures together with an overview of their technical features, their conservation
condition, and the need for rehabilitation. More details are presented in the report “Development of
Preferred Alternative” submitted to the Ministry of Transport and Communications as part of the Feasibility
Study of Project “Railway Corridor VIlI-Eastern Section”.
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Object

Total length

Width Chainage (km)  Type of object Inspection Info

No. (m)
1 3.6m 6.5m 24780 Steel Bridge Load capaC|.ty needs.to be checked,
reconstruction required
2 2x19.5m 6.5m 3+133 RCBridge | -02d capacity needs to be checked,
reconstruction required
3 5m 6.5m 3+432 RC Box culvert | Ne€d to be reconstructed
4 No info No info 64927 RC Overpass It has the required height for electrification
5 No info No info 6+978 RC Overpass It has the required height for electrification
6 14m No info 74206 RC arch Load capau_ty needs.to be checked,
Underpass reconstruction required
7 16m 6.5m 74316 RC arch Bridge | 02 capacity needs to be checked,
reconstruction required
8 14m No info 8+001 RC arch Load capaC|.ty needs.to be checked,
Underpass reconstruction required
9 12m 6.5m 94026 RC arch Load capau.ty needs‘to be checked,
Underpass reconstruction required
10 No info No info 10+860 RC Overpass It has the required height for electrification

Table 3-7 Inventory of Existing Bridges for Section 1

Object Chainage . .
No. (km) Type of object Inspection Info
1 2+876 Overpass (Lopate) Need to build Overpass
2 3+507 Overpass (Rezanovce) Need to build Overpass
To be removed
4 R level i
3 +080 oad level crossing Need to connect with road which crosses on K.P. 3+507
4 6+500 Road level crossing To be removed and provide new solution for Brickyard access
5 7+500 Illegal level crossing To be removed and provide new solution
6 94042 Underpass (PeroCico) Need to be check load capacity and should be reconstructed (with
access to settlement)
To be removed
/ 10+773 Road level cross (Proevce) Needs to be relocated on existing roads
To be removed
8 12+170 Road level cross (Dobresane) To build deviation on road and cross with new Overpass on K.P. 11+970
. To be removed
9 13+607 Road level crossing Need to be relocated on K.P. 14+960
. To be removed
10 14+357 Road level crossing Need to be relocated on K.P. 14+960
11 14+960 Underpass Technical documentation and design to be done
12 164357 Underpass or Overpass Technical documentation and design to be done
13 174796 Road level crossing Technical documentation for removal and relocate with Overpass on
(Suplikamen) K.P. 18+450
14 19+089 Underpass Technical documentation and design to be done
15 20+048 Underpass Technical documentation and design to be done
16 22+285 Road level crossing To be replaced with deviation on road and Underpass on K.P. 22+630
17 22+630 Underpass
18 24+768 Bridge New Bridge through Pcinja River
19 25+197 Underpass
20 25+573 Road level crossing To be replaced with deviation on road and Underpass on K.P. 25+197
21 27+863 Road level crossing To be replaced with deviation on road and Underpass on K.P. 28+065
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Object Chainage

Type of object Inspection Info

No. (km)
22 28+065 Underpass

Table 3-8 Inventory of Existing Road Level Crossings for Section 1

Section 2. Beljakovce — Kriva Palanka

The construction of most of the viaducts, tunnels and other structural objects of the railway line from
Beljakovce up to 5.5 km West of Kriva Palanka, was already started before 2004 when construction of the
railway stopped. Consequently, most of these structures were left in different stages of completion.

The design documents were modified at different locations during the construction phase. Subsequently
the chainage indicated on the documents does no longer match with the geometric line length. In order to
adjust the recalculation of the alignment to the design documents several chainage gaps were introduced
as indicated below:

Location K.P. on design documents Difference [m] Real K.P. from Kumanovo
West of Beljakovce Station 28+979.81 29+000.00 20.19 28+979.81
West of Ginovci Station 55+500.00 56+438.20 938.20 55+479.81

Table 3-9 Chainage Gaps

From the survey carried out to assess the condition and characteristics of the constructed railway
structures, it has been estimated that around one third of the works were completed. Table 3-10 and Table
3-11 show the inventories of Section 2 existing bridges (viaducts and underpasses) and tunnels, together
with an overview of their technical features.

. Total
O,l\’lj:d length Chainage (K.P.) Type of object Inspection Info Level of Completion (%)
- m T
™~ - o
1 160 334855 RC Viaduct Flabora.ted in: Annex 3 Site Substructure 100%
inspection Superstructure 90%
in: H 0,
) 200 354996 RC Viaduct Flabora_ted in: Annex 3 Site Substructure 65%
inspection Superstructure0%
in. H 0,
3 175 364630 RC Viaduct .EIabora.ted in: Annex 3 Site Substructure 65%
inspection Superstructure 0%
— - -
4 100 374095 RC Viaduct Flabora.ted in: Annex 3 Site Substructure 100%
inspection Superstructure60%
in. H 0,
5 165 374604 RC Viaduct !Elabora.ted in: Annex 3 Site Substructure 100%
inspection Superstructure 50%
in. H 0,
6 175 394560 RC Viaduct .EIabora.ted in: Annex 3 Site Substructure 100%
inspection Superstructure 0%
— - >
7 50 404014 RC Viaduct .Elabora.ted in: Annex 3 Site Substructure 100%
inspection Superstructure 0%
0,
8 75 40+680 RC Viaduct Substructure 0%
Superstructure 0%
0,
9 389 414350 Steel Bridge Substructure 0%
Superstructure0%
— - S
10 50 424020 RC Viaduct Flabora_ted in: Annex 3 Site Substructure 5%
inspection Superstructure 0%
0,
11 25 42+194 RC Viaduct Substructure 0%
Superstructure0%
. Substructure 0%
+
12 25 42+707 RC Viaduct Superstructure0%
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Obiect Total
Nlo length Chainage (K.P.) |Type of object

Inspection Info Level of Completion (%)

(m)

in. H 0,
13 25 43+480 RC Viaduct Flabora_ted in: Annex 3 Site Substructure 5%
inspection Superstructure 0%
in. H 0,
14 105 434679 RC Viaduct !Elabora.ted in: Annex 3 Site Substructure 100%
inspection Superstructure 0%
in. H 0,
15 468 46+068 RC Viaduct Flabora.ted in: Annex 3 Site Substructure 100%
inspection Superstructure65%
in. H 0,
16 100 484280 RC Viaduct Flabora_ted in: Annex 3 Site Substructure 100%
inspection Superstructure90%
— - -
17 100 48+803 RC Viaduct .EIabora.ted in: Annex 3 Site Substructure 100%
inspection Superstructure 50%
in. H 0,
18 330 494540 RC Viaduct Flabora.ted in: Annex 3 Site Substructure 100%
inspection Superstructure 0%
H% H 0,
19 180 514090 RC Viaduct !Elabora.ted in: Annex 3 Site Substructure 100%
inspection Superstructure 0%
— - -
20 60 524420 RC Viaduct .EIabora.ted in: Annex 3 Site Substructure 100%
inspection Superstructure90%
. Elaborated in: Annex 3 Site Substructure 100%
21 40 >3+688 RC Bridge inspection Superstructure90%
0,
22 10 54+400 RC Viaduct Substructure 0%
Superstructure 0%
0,
23 10 544790 RC Viaduct Substructure 0%
Superstructure 0%
Substructure95%
24 8 >7+820 Underpass Superstructure95%
in. H 0,
25 125 614804 RC Viaduct !Elabora.ted in: Annex 3 Site Substructure 100%
inspection Superstructure90%
in. H 0,
% 100 624505 RC Viaduct Flabora.ted in: Annex 3 Site Substructure 100%
inspection Superstructure90%
— - S
27 75 624505 RC Viaduct Flabora_ted in: Annex 3 Site Substructure 100%
inspection Superstructure90%
in. H 0,
)8 75 63+119 RC Viaduct .EIabora.ted in: Annex 3 Site Substructure 100%
inspection Superstructure90%
— - >
29 35 634390 RC Viaduct Flabora.ted in: Annex 3 Site Substructure 100%
inspection Superstructure 35%
in. H 0,
30 125 634710 RC Bridge !Elabora.ted in: Annex 3 Site Substructure 100%
inspection Superstructure65%
in. i 0,
31 75 644607 RC Viaduct .EIabora.ted in: Annex 3 Site Substructure 100%
inspection Superstructure90%
— - >
32 75 654198 RC Viaduct Flabora_ted in: Annex 3 Site Substructure 100%
inspection Superstructure90%
in. H 0,
33 150 654537 RC Viaduct !Elabora.ted in: Annex 3 Site Substructure 100%
inspection Superstructure90%
in. H 0,
34 100 654954 RC Viaduct .Elabora.ted in: Annex 3 Site Substructure 100%
inspection Superstructure90%

Table 3-10 Inventory of existing bridges for Section 2

Inspection Info

Level of Completion (%)

1) Entrance/exit approach cutting | 3) Bearing plate (tie-plate)
1 503 37+927 are done with concrete injection is 50% done
and anchors
. . 1) Entrance/exit approach cutting | 3) Bearing plate (tie-plate)
El : A
2 169 40+758 . abora.ted n: Annex 3 Site is made with concrete inject and is 100% done
inspection anchors
3 364 414607 .Elabora.ted in: Annex 3 Site 95%
inspection
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Chainage

Inspection Info Level of Completion (%)

- . 1) Entrance/exit approach cutting | 3) Bearing plate (tie-plate)
4 341 42+250 'Elabora.ted In: Annex 3 Site is done with concrete inject and is 100% done
inspection
anchors
- . 1) Entrance/exit approach cutting | 3) Bearing plate is not
5 256 42+779 .Elabora.ted n: Annex 3 Site is done with concrete inject and done.
inspection
anchors
6 150.5 45+418 0%
Elaborated in: Annex 3 Site 1) Exit approach cutting with 3) Bearing plate has not
7 188 49+802 . . .
inspection concrete inject and anchors been started
Elaborated in: Annex 3 Site 1) Entrance approach cutting is 3) Bearing plate has not
8 592 50+171 inspection done, concrete inject and anchors | been started
9 123 52+948 0%
in: i 1) Entrance/exit approach cuttin 3) Bearing plate is 50%
10 64 624677 .Elabora.ted in: Annex 3 Site : ) pp g ) gp 0
inspection is partly done done
- . 1) Entrance/exit approach cutting | 3) Bearing plate (tie-plate)
11 73 63+552 .Elabora.ted n: Annex 3 Site is done with concrete injection is 50% done
inspection
and anchors
in: i 1) Exit approach cutting has 3) Bearing plate (tie-plate
12 248 63+807 .Elabora.ted in: Annex 3 Site ) pp . " gh . ) gp (tie-plate)
inspection concrete inject with anchors is not done
13 172 64+154 0%
14 146 64+364 0%

Table 3-11 Inventory of existing tunnels for Section 2

3.8 LAND USE & LAND TAKE

3.8.1 LAND USE ALONG ROUTE

Section 1: Kumanovo - Beljakovce

The railway line within Section 1 from Kumanovo to Beljakovce follows the courses of the rivers
Kumanovska and Pcinja. The relief of this region is a smooth to wavy terrain. The ground level elevations
vary between 290 and 404 m above sea level. The maximum altitude is 404 m (Golem rid).

The characteristic types of land use are urban settlements and to a lower extent rural settlements,
agricultural lands, farming, orchards, vineyards, grasslands and meadows. The fraction of non-productive
or less intensively used areas compared to the other sections of the railway is relatively small. Non-
productive forms of land structures are rivers with marshland, willow groves and shrubs, and scattered
isolated trees. The farming areas consist of small parcels of land.

Section 2: Beljakovce — Kriva Palanka

Within Section 2 the railway line corridor follows, for the most part, the valley of the Kriva river. In this
middle part of the corridor, the valley morphology alternates open areas with deep cutting canyon areas
with steep slopes. The maximum altitudes are around 670 m. The land use is mostly pasture and to a
smaller extent orchards, vineyards and farming. There is a large plantation of fruit trees near Ginovci, but it
is abandoned.

Northwest of Ginovci the wooden areas are increasing. Most of the wooden areas that appear along this
section are of an anthropogenic origin and are not subject to silvicultural management, except for the
private usage of firewood.
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Because this region is very sparsely populated, no intensive forms of land use exist.
Section 3. Kriva Palanka — Bulgarian border

In the first part of this section up to the town of Kriva Palanka, the topography corresponds with a wide
open valley with sides flaring out. The maximum altitudes lay around 800 m. Running past the town of
Kriva Palanka, and up to the Bulgarian border, the railway corridor enters a mountainous region with
maximum altitudes of 1,125 m.

At the beginning of this section, the land uses correspond mainly to hill pastures and woods, mostly conifer
plantations. There are also areas with agricultural land use and orchards, especially in the lower areas of
the valley near the river.

In the middle part of Section 3, the railway corridor crosses the town of Kriva Palanka, where the dominant
land use is residential. Most of the crossing, however, will be underground, through a tunnel.

In the last part of Section 3, in the higher mountainous locations, more natural deciduous woodlands
appear and dominate, such as oak and beech forests. Agricultural land can be found along the riversides of
the Kriva river, on the former marshlands. Above the floodplain, on the hillsides, unmanaged grasslands
and hill pastures alternate with forests. Near the Bulgarian border, the land use is forestry, and in former
times there was also mining.

3.8.2 LAND TAKE

With regards to the permanent land take for the construction of the new railway line, with this Project
being a public interest project (according to Law on Railway System (Official Gazette. No. 48/2010)), the
urban plans, state urban planning documentation or local urban planning documentation shall envisage
that structures may not be constructed at a distance not less than 10 metres from the end point of the
railroad area. Since the least width of the “railroad area” is 1.0 meter on both sides of the earth body of
the railroad, the permanent land take along both sides of the railway line will necessarily be 11 metres. For
Section 1 and Section 2, the legal procedure for permanent land take is completed. For Section 3 this
procedure needs to be done prior the start of construction works.

During construction works temporary land take will be required from the requirements for construction
compounds and work sites along or close to the rail route, and space for storage of plant, materials and
locating site offices. Contractors’ may temporarily require land for other facilities such as Borrow Pits &
Landfills, Concrete Batching Plants, Aggregate Crushing Facilities, Haulage Routes, Labour & Workforce
Numbers, Facilities & Accommodation, Construction Laydown Areas & Contractor Facilities.

The locations of the construction compounds are yet to be decided. This shall follow legal requirements
and the agreements to be reached with the affected landowners. During the construction works
undertaken between 1994-2004 many of these facilities were constructed and most of them still exist on
the site and can be reutilized.

3.8.2.1 DESCRIPTION OF PAST AND CURRENT LAND AQUISITION &
EXPROPRIATION ACTIVITIES

Land has been acquired for the first 65 km of the proposed railway starting from Kumanovo and ending at
the first settlement, Mozdivnjak, within the Kriva Palanka Municipality. A strip of land of a varying width of
10-20 meters on both sides of the rail alignment was expropriated during the period 1994-2004. Land
owners were compensated and most have built new houses away from the projected railway line.

In Section 1, the railway line was designed during Bulgarian occupation and Yugoslavian railways
constructed the line based on that design, undertaking the necessary expropriation. In Section 2, a “Cut-off
date” was defined (date of the agreement signed by PERI and affected person/owner) and the
expropriation was done prior to the start of construction works. Since 1995 no new building permits along
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the proposed railway line has been issued. A short Resettlement Action Plan will be prepared for Section 1
and Section 2.

For Section 3, the expropriation study was prepared in 2010 by Macedonian Railways Infrastructure.
Approximately 25 houses will need to be demolished and agricultural land expropriated within the
Municipality of Kriva Palanka, total number of houses that will be affected in town of Kriva Palanka is 19.
Additionally 1 house will be affected in the settlement of Gradec and 5 houses in the settlement of Uzem.

The new station in Kriva Palanka is expected to be located behind the petrol station. The access to the
station entrance will pass through the garden of one house and through another house which will need to
be demolished (2 houses affected). The Project will also pass through the gardens of another three houses
and will be located as close as two meters from one of these houses. Starting on the west side of the town,
the railway line will run for 900 meters and then go over a bridge of 40 meters of length. Then the railway
line will go in a tunnel of 100 meters and then run again in the open before going through a 960 meter
tunnel. The line will then run through a bridge of 130 meters and over a bridge of 130 meters
(approximately 14 houses will be affected). It is expected that the land expropriation procedures for
Section 3 will be completed prior to the signature of the construction works contract.

3.8.2.2 LAND TAKE (AFFECTED LAND & STRUCTURES)

The following permanent and temporary land take per Section is required by the Project:

Section 1 Section 2 \ Section 3
Permanent Land Take for Project (m’)
Total surface 0 0 424,379
Agricultural land 0 0 225,380
1.Grazing 0 0 160,616
2. Field 0 0 24,095
3. Vineyard 0 0 81
4. Orchard 0 0
5. Residential (e.g. gardens, yards) 0 0 20,805
Forest 0 0 185,800
Commercial 0 0 0
Previous roads, gullies 0 0 13,199
Affected Structures
No. Structures 0 0
No. Residential Houses 0 0 25
Houses/ground floor m’ 0 0 1,050
Estimate of Temporary Land Take for Project during construction
Total surface m’ | 19,000 103,200 | 424,678

Table 3-12 Land Take per Section

In addition to the 25 houses that will need to be demolished, 424,379 m? of land will need to be
expropriated, of which most is agricultural. A small portion of this land, 20,805 m? are gardens. Most of the
gardens belong to the affected houses but also to other houses which are not affected by expropriation.
The houses to be demolished are all two-storey and have an average size of ground floor of 52.5 m®.
Permanent land take will directly affect around 465 owners (families). Taking into consideration family
members in total from land and property take around 1960 people could be affected.
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The houses which need to be demolished and the land to be expropriated are all located within the
Municipality of Kriva Palanka. The settlements where these houses and land are located are shown in Table

3-13
Settlements in Section 3 Land in m’ Houses/ground floor Number of houses
(K.P. 66 to the border) in m?
TIminci 33,760
Gradec 70,041 35 1
Lozanovo 10,349
Kriva Palanka 68,602 801 19
Drenje 24,943
Trnovo 3,289
Kiselica 18,451
Zidilovo 29,440
Krklja 64,711
Kostur 3,590
Uzem 97,203 214 5
Total 424,379 1,050 25

Table 3-13 Summary of Expropriation Needs (as of 25" June 2010 carried out by PERI)

The estimation for temporary land take required during construction works for all three sections is
546,878m’. The calculation of this estimate considers: haulage/access roads, site installations, borrow pits,
aggregate crushing facilities, concrete batching plants, landfills and accommodation facilities.

3.9 INVESTMENT DELIVERY PHASES

The Project is to be delivered in two main phases of investment, which are referred to within the ESIA as
Stage 1 and Stage 2"

Stage 1:

Stage 2:

Comprises the rehabilitation of the Kumanovo-Beljakovce section (Section 1) without
electrification and with signalling and telecommunication equipment. The envisaged
construction period is from 2013 to the end of 2014. The operational period is expected to
be from the end of 2014 to 2018, comprising diesel traction, local passenger services, and
no freight services.

Comprises the rehabilitation and construction of the Beljakovce-Deve Bair section
(Sections 2 and 3) and the electrification of the entire eastern section of Corridor VIII:
Kumanovo-Deve Bair (including Section 1). The envisaged construction period is between
2015 and 2018 with the commencement of railway operations by the end of 2018. Electric
traction will be delivered during this phase from Kumanovo up to Deve Bair on the
Macedonian side of the Bulgarian border.

The chart below (Figure 3-15) shows the time frame of delivery phases for different project activities for
Sections 1, 2 and 3.

v Stage 2 now covers the previous Project preparation Stages 2 and 3.

e p tisa Mobiltty Railway Corridor VIII - Eastern section 85
Logistics



Ministry of Transport and Communications, Republic of Macedonia

2015 2016 2017 2018

Section 1

Mitigation measures WMWMMWMWMEMWMWWMWMWWMWWM _
Earthworks i
Civil Structures i

Permanent way
Signalling
&Telecommunication

o A E3PE

Electrification
Stations R A A S
Supervision R e A S .
Section 2&3

Detailed design

Mitigation measures

Earthworks

Civil Structures

Permanent way
Signalling
&Telecommunication

Electrification

Stations HﬁEﬂﬂﬁﬁﬂﬂmﬁiﬂfﬁﬁiﬂﬂﬂﬁiﬂﬂﬁiﬂﬂﬂﬁﬂﬂmﬁiﬂ%ﬁﬁiﬂﬂmﬁ
Supervision A e S e A B

Figure 3-15 Project Delivery Programme

3.10 TECHNICAL DESCRIPTION OF PROPOSED CONSTRUCTION WORKS FOR THE
PROJECT

3.10.1 CONSTRUCTION ACTIVITIES & WORKS
Reconstruction works for Section 1, and reconstruction and construction works for Section 2 will be
required. For Section 3, since there are no works undertaken previously, full construction will be required.

Construction activities will bring different outdoor machinery and equipment that are required for the
construction process. The following activities will be undertaken during the construction phase:

e (Clearance of existing land, vegetation and buildings;

e Pre-construction investigations e.g. boreholes, soil testing;

e Construction works (earth works, works on civil structures, superstructure);

e Temporary sites used for construction works or housing of construction workers;

e Above ground buildings, structures or earthworks, including linear structures, cut and fill or
excavations;

e Underground works including mining or tunnelling;
e Facilities for storage of goods or materials;
e Facilities for treatment or disposal of solid wastes or liquid effluents;

e Facilities for long term housing of operational workers;
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e New road traffic (access roads) during construction or operation;

e Closure or diversion of existing transport routes or infrastructure leading to changes in traffic

movements;

e Impoundment, realignment or other changes to the hydrology of watercourses or aquifers, rivers,
stream crossings when building bridges;

e Cutting of living spaces (habitat fragmentation);

e Transport of personnel or materials for construction, operation or decommissioning;

e Usage of natural resources such as land, water, materials or energy;

e Resettlement of people or demolition of households facilities;

e Production of solid wastes during construction;

e Usage, storage, transport, handling or production of substances or materials which could be harmful to
human health or the environment; and

e Works on signalization and telecommunication.

3.10.2 CONSTRUCTION WORKS TO BE UNDERTAKEN PER SECTION

Table 3-14 Overview of the Construction Works per Sectionprovides an overview of the construction works
that will be required per Section followed by a short description of these works.

Section 1 (Kumanovo —

Section 2 (Beljakovce — Kriva

Section 3 (Kriva Palanka —

Beljakovce)
The first 30,764 km of the line was
previously operational. This section
requires rehabilitation.

The rehabilitation work which is
deemed necessary includes the
following construction works:
e stations:
Kumanovo Novo at K.P. 6.8 with
2 sidings;
Suplikamen at K.P. 17.4 with 2
sidings and one loading track;
Beljakovce at K.P. 30.5 with 2
sidings and one loading track;
e 6 halts:
Lopate at K.P. 2.8;
PeroCi¢o at K.P. 9.1;
Proevce at K.P. 12.2;
Dobrosane at K.P. 14.0;
Klecevce at K.P. 25.8.
Dovezance at K.P. 27.863
At K.P.2.3 there is a siding to a pipe
mill.
The proposed works for Section 1
include:
The rails of the upgraded track
section needs to be completely
renewed, the track will be re-
ballasted and realigned;
At Supli Kamen station, the track will
be dismantled and renewed;

Palanka)
In this section, around one third of all
construction works have been
completed. The following reconstruction
and construction works are required:
e 2 stations:
Kratovo at K.P. 47.4 with 3 sidings,
freight yard and several loading
tracks;
Ginovci at K.P.58.1 with 3 sidings,
freight yard and several loading
tracks;
e 3 halts:
SopskoRudare at K.P.38.9;
Krilatice at K.P.53.4;
Psaca at K.P.61.7.
The proposed works for Section 2
include:
The execution and completion of
earthworks and drainage;
The construction of 11 bridges;
Design check for the requirements UIC-B
gauge and construction of 4 tunnels;
The design and construction of a long
span bridge in front of Vakuf Dam;
Completion of 25 bridges; according to
the construction stage the works
include:
Completion of substructure;
Completion of superstructure;
Finishing of structure with insulation,

Bulgarian border)
In this section no works have
been undertaken. The following
construction works are required:
e 2 stations:
KrivaPalanka at K.P. 72.3
with 2 sidings and 3 tracks

for maintenance and
stabling;
Zidilovo at K.P. 81.8 with 2
sidings;

e 3halts:

T’liminci at K.P.70.0;

Drenja at K.P.76.7;

Ouzem at K.P.83.4.
The proposed works for Section 3
include:
The execution of earthworks and
drainage;
The construction of 47 bridges;
The construction of 22 tunnels;
Design and execution of works
for the reconstruction of the
border tunnel;
Execution of 23.5 km main track
and 4.3 km station tracks;
Installation of 14 turnouts;
The construction of a substation
west of Kriva Palanka.
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Section 2 (Beljakovce — Kriva
Palanka)

Section 3 (Kriva Palanka —
Bulgarian border)

Section 1 (Kumanovo —

Beljakovce)

The existing bottleneck at the
northern end of Kumanovo station
will be eliminated by connecting the
line directly to station;

At Pero Ci¢o settlement where
existing buildings are close to the
railway track, a safety/anti-noise wall

will protect the neighbourhood
against the rail traffic;
The existing reinforced concrete

bridges will be refurbished including

parapets, drainage, handrails, etc;
Design check for the requirements UIC-B
gauge and completion of construction
for 10 tunnels, works include:

Space proofing for UIC-B gauge;
Completion of excavation, anchoring and
primary lining;

Execution of drainage and tunnel invert;
Final lining and finishing;

Execution of 33.3 km main track and
7.05 km station tracks;

the following works:

Uncover the construction;
Clean the surfaces and remove all

lose concrete;

Repair cracks and surface;

Repair of abutments and bearings;
Renew insulation and drainage;
transition
earthworks and bridge;
Renew parapet and

Renew

ducts and handrails.

The existing road overpasses will be
electric

protection and earth conductor;
A slab track steel bridge at Lopate
will be replaced by a bridge with

equipped  with

ballasted track;

The destroyed railway bridge over
the Pcinja River will be replaced by a
new construction located upstream

of the existing one;

The existing 18 level crossings in this
section will be substituted by 12

over/underpasses.

between

install cable

shock

Installation of 28 turnouts;
Construction of a
Beljakovce.

substation

near

Table 3-14 Overview of the Construction Works per Section

Raw & Construction Materials & Sources

Construction and raw materials will be required mainly for following construction activities:

Earthworks

Civil structures

Permanent way

Stations

Signalling and

telecommunication

Cut and fill, excavation,
embankments, sub-
ballast and drainage
works, cleaning and
reprofiling of existing
slopes. Geo-grids and
geo-textiles are also
required for the

earthworks

Set up of viaduct
foundations, columns,
deck, tunnel
excavation, anchoring,
lining and finishing,
crossings above the
motorway, dismantling
of old Bridge on River

Pcinja in Section 1.

Rail replacing and re-
ballasting and
dismantling of track,
protective layers and
frost-layers (sub-
ballast) underneath the
ballast bed are part of
the permanent way

(trackwork).

Building the platforms,
access roads,
passenger buildings,
warehouses, parking
places and utility

service.

Installation of optic
fibres, tools, spare parts
and telecommunication
systems, electrification
on station tracks and

substation

Table 3-15 Construction Activities
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New materials will be required for the construction of the permanent way for the main tracks and station
tracks, platform stations, access roads, civil structures, setting the signalization and telecommunication
lines and utility services. Soil required for earthworks must meet the requirements of Soil classification
based on grain size (DIN 18196).

The already excavated soil and rocks will be re-used as construction material.

The ballast will consist of crushed natural stone. The grain (granulometry) size will run from 22.4 mm up to
63 mm and ensures a stability and elasticity of track during passage of trains due to the grain size
distribution, grain diameter and sharp edges.

Geo-textile may be applied where the grading curve of two adjacent soil layers do not comply the filter
criteria. Geo-grids may be used for rehabilitation of existing line sections with insufficient sub-soil. For new
built lines it is suggested to replace the non-compliant soil with appropriate material.

It is assumed that for Sections 2 and 3, 70 % of the excavation is to be made in rock and that 65 % of the
excavated soil will be used on the embankments, according to Birkner standards for disposal of earth
masses, in accordance with the detailed design.

Concrete required for works on civil structures will generally be made using alkali Portland cement (with
less than 0.6% sodium equivalents). Detailed characteristics of concrete to be used will be given in the
technical documentation of the main design.

Concrete sleepers will be produced from concrete that is produced with appropriate cement and
unpolluted aggregates. For turnouts, either wooden or concrete sleepers may be used. Concrete turnout
sleepers are very heavy. Wooden sleepers are easier to handle but require more maintenance. A lot of
sleepers are already in stock or installed in one part of Section 1.

There are no design documents for signalling and telecommunications. However, future installations have
to be:

e Compatible with the existing installations on line Skopje — Tabanovci (Corridor X);
e Compatible with of planned Bulgarian section of the line; and
e Inline with requirements of ERMTS.

More details on materials required for the Project will be defined during the further development of the
design.

Borrow Pits & Landfills

Section 1

The previously operational part of railway track on Section 1 needs rehabilitation and reconstruction. There
is a need of replacement of the old wooden sleepers near the settlement of Supli Kamen; several bridges
reconstruction, overpasses and underpasses will need to be reconstructed and constructed; fence and cuts
and embankments will need to be constructed along the track from K.P. 0.000 to K.P. 30.502. Some parts
of the track need to be just reconstructed, some need to be completely rebuilt and some need demolition.
There is no excavation work needed for Section 1 and no excavated surplus is expected to be transported,
re-used or disposed of in the inert landfill. The mixed construction waste that will be generated will be re-
used.

In section 1, one (1) municipal landfill, that of Kumanovo Municipality is found.

In the municipality of Kumanovo, the Public utility enterprise “Cistota | zelenilo” provides the service of
collection, transportation and final disposal of waste to the municipal landfill, using 20 vehicles for this
purpose. With these vehicles they manage to lift up to 26071 t/year of municipal solid waste.

The municipal landfill is located at the site known as "Krasta", which is 7 km away from the city of
Kumanovo, near the village of Pcinja. It covers an area 0f11.686 ha and has a capacity of 1.832.000 m?, of
which only 1.168.000 m*are used. It has been categorized as having a medium environmental risk.

There are also illegal dumpsites in other districts, namely those in Proevce and Dobroshane.
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There is no an organized system for primary selection of the recyclable waste. The unemployed persons,
mainly Roma population, collect the recyclable PET bottles and paper and sell this material to the waste
management companies or companies dedicated to recycling.

Section 2

During construction works on Section 2, already excavated soil and rocks will be re-used as a construction
material. In Section 2 there is a balance of the excavated and re-used soil and rocks as a construction
material and no exceeding quantity of excavated soil or rock is expected. In Section 2 there is no need for
disposal of any surplus inert material (waste). All excavated soil and rocks (inert waste) in Section 2 will be
re-used.

In Section 2, two (2) municipal landfills have been located: Rankovce and Kratovo
Rankovce Municipality

In the territory of the Municipality of Rankovce, the community service is provided by the Public utility
enterprise “Chist Den”, which collects 616t/year of community waste. The Rankovce municipal landfill is
located 3 km West of Rankovce, near the village of Vetunica. At the landfill the amounts of waste disposed
of are not recorded, but according to estimates from the Public utility enterprise, the total quantity of
waste deposited is estimated in 500 m®.

The municipal landfill in Rankovce was not included in the list of ranked municipal landfills shown in
following figure.

Illegal dumpsites in Rankovce Municipality have been identified at the following locations: PotrchinDol, in
Petralica, JabuchinDol in Ginovci, and Rankovackariver.

Kratovo Municipality

In the municipality of Kratovo, waste management is provided by the Private utility enterprise ”Silkom”,
which owns two vehicles and manages to lift up 1365 t/year of solid waste The location of the landfill in the
Kratovo municipality area is "MeckinDol", near the railway alignment, 3 km West of Kratovo. The landfill
covers an area of 45,000 m? and it is estimated that the total quantity of waste deposited is 52 000 m®. It
has been categorized as having a medium environmental risk.

Section 3

In this section, already excavated soil and rocks will be re-used as a construction material. There is going to
be waste generated from the demolition of houses/buildings/objects. In Section 3 there will be a surplus of
soil and rocks that will need to be disposed of in inert landfills. The total quantity of around 1,300,000 m 3
of inert waste (soil/rock) is estimated which will need to be finally disposed of in inert landfills specially
designed for this purpose. There will be no need for borrow pits in this section.

It is estimated that for Section 2 and Section 3, 70 % of the excavation is to be made in rock and that 65%
of the excavation soil will be used on embankment.

In section 3, one (1) municipal landfill, that of Kriva Palanka Municipality, is located.

The Public utility enterprise “Komunalec”, located in Kriva Palanka, manages the solid municipal waste in
this municipality, collecting 4265 t/year of waste. The landfill is located in Konopica village, near the
regional road to Bulgaria M2, nearby the river Kriva Reka. It accepts, on an annual basis, around 85 000
m>of solid waste, or 3000 tons in weight. It has been categorized as having a high environmental risk.

With regards to the fate of inert or construction waste generated during construction, processing or craft
activities, it usually ends up disposed of at the very same generating point or in public spaces, and in the
best case in the municipal landfill in the absence of a landfill for construction debris in the North eastern
region.

The locations of the municipal landfills and illegal dumps are shown in following figure, where their
distance to the railway alignment can also be observed. For any new landfills which will be established for
the Project that have not be fully assessed additional ESIAs and/or consents will be prepared when details
are available, if required.
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Figure 3-16 Municipal Landfills and lllegal Dumps along the Railway Corridor in the North - East Region

Management of construction waste during the 1994-2004 railway construction period

In the period 1994-2004, during the previous railway construction works, the inert waste generated was
collected and taken to inert waste sites that were identified together with the municipalities. The following
data were obtained by the relevant persons from the PERI who were directly involved in the project
activities in that period.

There is no knowledge of any potentially contaminated materials locations along the railway alignment.

A brief description of these inert waste disposal sites as well as of the borrow pits that were used during
that period is provided for each section of the railway alignment.

Section 1

In section 1 there is 1 borrow pit, which is shown in Figure 3-17 and its characteristics described in Error!
Reference source not found.table below.

Existing Section km Status

1 Borrowing pit (Supli
Kamen)

1 16 Soil or embankments

Table 3-16 Borrow Pit in Section 1 of the Railway Alignment
Section 2

In section 2 there are 8 landfills and 1 borrow pit, which are shown in Figure 3-18 and their characteristics
described in the following table.

Some of them are not completely filled and therefore they still have capacity to receive the construction
waste that will be generated during the new construction works of sections 1, 2 or 3 of the railway.

‘ Existing Section km ‘ Status
2 | Landfill 2 44 Humus landfill for an excess of material
3 | Small landfill (at the 5 45 Humus landfill that will be used for disposing of construction
exit of tunnel 5a) material
4 | Landiil i Groove 2 46 Landfill covered in humus
(Ketenovo)
5 small landfil 5 46.700 Landfill of humus, F)art made of platform with dug out sediments,
no excess of material until 48 km
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‘ Existing ‘ Section km Status
6 | Landfill 2 49 Landfill located after the forest and is levelled with humus.
7 Landfill between Humus landfill, the material of the tunnel is disposed beside the
2 50 river, rocks for the embankment will be brought from 6a (50 — 70
twotunnels(6 n 6a) 3
000m?)
8 gzr;df'” (after tunnel | 51 | Landfill of humus
9 | Borrowing pit 2 53 For construction material - sand and gravel
10 The biggest landfil ) 65 Has .nc.)t.been workgd f)n the surface, there is room for disposal,
and if it is not used it will be forested.
Table 3-17 Landfill and Borrow Pits in Section 2 of the Railway Alignment
Section 3

In section 3 there are 2 landfills, which are shown in Figure 3-19 and their characteristics described in the

following table.

Existing Section ‘ km ‘ Status

Landfills at the tunnel (4 — 3 67 Renewal of the excess on the slopes, there are trees on the
4a) landfills

Landfill ((?n the lower side, 3 69 no data obtained on the status of the landfill

before bridge 7)

Table 3-18 Landfill in Section 3 of the railway alignment

Because the construction works carried out in the 199-2004 period stopped without a management plan
for the next activities and implementation of mitigation measures to protect the environment, currently
there are a few dumps along the alignment and near the river Kriva Reka, where the inert waste has been

simply thrown away.

Figure below illustrates one of the few dumps that exist along the railway route. It is the result of
construction activities of the railway in the 1994-2004 period.

The proposed project will not include the rehabilitation/rectifying issues related to these dumps from the
previous construction of the railway.

~Doelno Koin
| oDoinolkojnare, £

JanerSand
S

3

B MiadoiNagonchanes
B, L

Beljakovce:=

g Dovezance

B 'C{j(jgle'earth*"'

Eye alt 20 55 km

Figure 3-17 Existing Landfills in Section 1
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Figure 3-19 Existing Landfills in Section 3

Concrete Batching Plants

Concrete batching plants produce ready mixed concrete. This is made to a set recipe, and then would be
delivered to the workplace/worksite. Transit mixers are used for transportation. The Contractor/s wil
decide whether to use stationary or mobile concrete batching plants. From an environmental point of
view, stationary plants are more favourable. During the construction period 1994-2004 (K.P. 30 to K.P.65),
two concrete-aggregate plants were used per each ten kilometres. Some of these site installations were

e ptisa h":ﬂ;%, Railway Corridor VIII - Eastern section

Logistics




Ministry of Transport and Communications, Republic of Macedonia

stationary and they are still on site and can be reactivated if necessary. Maps showing the locations of
Concrete Batching Plants in each section are presented in Figure 3-20, Figure 3-21 and Figure 3-22.

Locations previously used could be considered for this Project. During further stages of the Project the
exact locations of concrete batching plants will be defined and necessary consents sought. Concrete
batching plants will be located in areas where they will not pose a hazard to the environment or the
wellbeing of the local communities. Batching plants will be sited on land that is not prone to flood. Current
and future proximity of sensitive land uses will also be considered.

The estimation of the temporary land take for the needs of concrete batching plants is 6,000 m? for Section
2 and 6,000 m? for Section 3. In total 12 concrete plants (maximum 1,000 m? land take for each plant) will
be required it is currently estimated. Due to the vicinity of the city of Kumanovo, there is no need for
additional concrete batching plants in Section 1.

Aggregate Crushing Facilities

Sand, gravel, and crushed stone are the main types of natural aggregate and they are essential resources
for use in construction. Along with Portland cement and water, they are an essential ingredient in concrete
making.

There are no existing aggregate crushing facilities in the railway corridor. The closest aggregate crushing
facilities are located in Banjani Skopje, Zebrenjak Kumanovo, Markovi Susi Skopje and Katlanovo Skopje.
The area’s geology, land ownership, land use, and transportation infrastructure are factors that affect
aggregate supply. Although potential sources of sand, gravel, and crushed stone are widespread and large,
land-use choices, economic considerations, and environmental concerns may limit their availability.
Contractor/s will decide from which aggregate crushing facilities they will obtain aggregates.

Operations associated with aggregate extraction and processing are the principal causes of environmental
concerns about sand, gravel, and crushed stone production, including increased dust, noise and vibrations,
increased truck traffic near aggregate operations, visually and physically disturbed landscapes and habitats
or affected surface or groundwater. However, effects such as dust, noise, and vibrations are typical of
nearly any construction project. These impacts commonly can be controlled, mitigated, or kept at tolerable
levels and restricted to the immediate vicinity of an aggregate operation by using available technology.

Haulage Routes

The establishment of haulage routes will be required along the railway line. The required width of the
haulage road will be 3.5 m with locations for passing. For Section 1 and Section 2 the previously established
haulage roads could be reused. For Section 3 new haulage roads will need to be established.

In Section 1 a haulage road is only needed for the reconstruction site of the Pcinja River Bridge. The
estimated temporary land take for this section is 13,000 m>. For the other two sections, haulage roads are
need for accessing the construction sites of bridges. At long tunnels the access to the portals must also be
considered. The estimated temporary land take for haulage roads for Section 2 is 21,500 m? and for Section
315,200 m*.

Measures to reduce the impact of haulage roads on local residents, local business and traffic will be
addressed in the CTMP (Construction Haulage Management Plan) to be developed during the further
stages of the Project.

The construction of access and haul roads necessary for the proper execution of the work under the
contract will be at the Contractor’s expense. A construction with suitable grades and widths is expected;
sharp curves, blind corners, and dangerous cross traffic will be avoided. The necessary lighting, signs,
barricades, and distinctive markings for the safe movement of traffic will be provided. The method of dust
control, although optional, will be to be adequate to ensure safe operation at all times. Location, grade,
width, and alignment of construction and haulage roads will be subject to approval by the Contracting
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Officer. Lighting will need to be adequate to ensure full and clear visibility for the full width of haulage road
and work areas during any night work operations.

Labour & Workforce Numbers, Facilities & Accommodation
Labour & Workforce Numbers

During the previous construction period between 1994-2004 the workforce was around 1,200-1,300
personnel for the two sections, Section 1 and 2. The same estimate of workforce is anticipated ed for the
construction works to be carried out in the three sections of this railway Project, taking into account that
the modernization of construction machinery should contribute to a decrease in the need of workforce.

Employment on the site will vary depending on the stage of construction and programme of works
scheduled by the Contractor/s. For Section 1 it can be estimated that around 300 workforce will be
recruited, for Section 2 400 and for Section 3 around 500.

Facilities & Accomodation

It is expected that the Contractor’s approach will be to recruit a significant size of the workforce locally
through subcontractors. Small camps may be required for temporary accommodation of specialist workers.
The location of these camps will be on sites out of the city. This will be done in order to prevent potential
adverse impacts on the local community.

During the previous period of the construction of the railway (1994-2004), 4 camps for workers were
established. In 2004 when construction works stopped, two companies (Mavrovo and Beton) withdrew
their camps. Another company, Palagonia, due to the company situation, abandoned their camp with a
capacity for 300 workers; the camp is still the property of this company and could potentially be reutilized
after prior refurbishment in accordance with EBRD requirements.

The condition of another camp created by the company Granit is good enough to allow the reactivation of
this camp potentially. This camp is located at the beginning of the road to Kratovo (1 km from the
intersection Kumanovo-Kriva Palanka towards Kratovo). The camp has a capacity of 250 workers, 10 sheds
(barracks), electricity, hot water, restaurant (cantina), and health service. Within the camp, there are sheds
for miners (for the workers that worked in the tunnels previously). This camp could be activated by the
same company that owns it or could be also rented to another company. Any new camps will not be
constructed in protected/sensitive areas and any auxiliary facilities as far as possible would not be located
in areas containing sensitive habitats/vegetation. Any such facilities to be located within sensitive area
would need to be fully justified. In the vicinity of sensitive habitats construction sites will be clearly
delineated so as to avoid damage in non-working areas.

Besides these camps, along the alignment, there are some other small camps used during construction
period 1994-2004, which are property of construction companies. The possibility of reutilizing these camps
for this Project could also be considered.

Figure 3-20, Figure 3-21 and Figure 3-22Figure 3-22 Location of Previous Workers Camp and Concrete
Batching Plant in Section 3below show maps for each section with the locations of the previous worker
camps marked.

All facilities for accommodation of workers will be designed and operated in accordance with the
provisions of the IFC & EBRD Workers Accommodation Guidancelg. This guidance document provides
guidance and benchmarking standards over the range of topics related to the provision and management
of worker’s accommodation, covering following topics:

18 http://www.ifc.org/ifcext/sustainability.nsf/AttachmentsByTitle/p_WorkersAccommodation/SFILE/workers_accomodation.pdf
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e General living facilities (including topics such as drainage, heating, ventilation, lighting, water,
sanitation, waste disposal);

e Room/dormitory facilities (including bed arrangements and storage facilities);
e Sanitary and showering facilities;

e (Canteen, cooking and laundry facilities;

e Food safety and nutritional standards;

e Medical facilities, doctors;

e Leisure, social and telecommunication facilities;
e Management of the accommodation;

e Community relations and consultation;

e Fees and charges for the facilities and services;
e Health and Safety on site;

e Accommodation and local community security;
e  Workers' rights, rules and regulations; and

e  Workers’ consultation and grievance mechanism.
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Figure 3-20 Location of Previous Concrete Batching Plant in Section 1
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Concrete batching
plants
Workers camps

Figure 3-21 Location of Previous Workers Camps and Concrete Batching Plants in Section 2
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Concrete batching
plants
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Figure 3-22 Location of Previous Workers Camp and Concrete Batching Plant in Section 3

e pq's a ﬂgtbvltv“%u Railway Corridor VIII - Eastern section 99
Logistics



Ministry of Transport and Communications, Republic of Macedonia

Prior to building any workers’ accommodation, a comprehensive assessment of the local housing market is
to be conducted by PERI in cooperation with the municipalities for identifying the different types of
housing available in the surrounding communities.

The key principles of note regarding the provision of worker’s construction compounds which will be
considered in the development of accommodation for the Project are summarized below:

e Workers’ must enjoy their fundamental human rights and freedom of association in particular,
workers’ accommodation arrangements should not restrict workers’ rights and freedoms.

e Housing standards must include special attention to minimum space allocated per person, supply of
safe water in the workers’ dwelling in such quantities, adequate sewage and garbage disposal systems
and appropriate protection against heat, cold, damp, noise, fire, and disease-carrying animals, and, in
particular, insects.

e For facilities located in hot weather zones, adequate ventilation and/or air conditioning systems must
be provided. Both natural and artificial lighting must be provided and maintained in living facilities.

e A separate bed for each worker must be provided. The practice of “hot bedding” should be avoided.
The minimum space between beds should be 1 metre. Double deck bunks are not advisable for fire
safety.

e Canteen, cooking and laundry facilities must be built in adequate and easy to clean materials. Canteen,
cooking and laundry facilities are kept in a clean and sanitary condition. If workers wish to cook their
own meals, kitchen space will be provided separate from sleeping areas.

e There must be management plans and policies especially in the areas of overall operation of the
facility, health and safety (with emergency responses), local community and security.

e A security plan including clear measures to protect workers against theft and attack is implemented.
Security staff must be checked tonsure that they have not been implicated in any previous crimes or
abuses.

e Processes and grievance mechanisms for workers’ to articulate their grievances must be provided and
clearly explained to workers. Such mechanisms must be in accordance with PR2.

e Community representatives must be provided with an easy means to voice their opinions and to lodge
complaints to the management. There must be a transparent and efficient process for dealing with
community grievances.

Construction Laydown Areas & Contractor Facilities
Trackwork

For the construction of the track temporary stock yards will be required for ballast, sleepers and rails.
Generally, these yards will be established inside the limits of existing or planned stations. For Section 1 it is
proposed to use the stations of Kumanovo and Supli Kamen; and for Section 2 the stations of Beljakovce,
Kratovo and Ginovci. For Section 3 the stations of Ginovci and Zidilovo may be used. Due to topographical
and urban constraints, it is not recommended to use the Kriva Palanka station. West of Kriva Palanka, a
stock yard may be established on an area of temporary land take of 15,000 m®.

Structures

The temporary land take needed for the site facilities for bridges and tunnels depends on local site
conditions, construction method and the Contractor. Space will be needed for the following elements:

e Site offices, staff rooms, workshops, storage, etc.
e Concrete batching plant (750 — 1,000 m?);
e Installation site with crane for beams etc. (> 1,200 m?); and

e (Circulation area, stabling and parking.
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Depending on the importance of the structures, the area required is estimated for a bridge to be between
6,500 to 15,000 m? and for a tunnel 10,000 to 35,000 m?. Small structures, such as culverts and retaining
walls, may use the site facilities/installations of adjacent structures.

Contractor Facilities

Usually, contractor facilities are located near the accommodation for workers. During the construction
works in 1994-2004 of Sections 1 and 2, the office facilities were located with the camps.

Construction project trailers as storage or office space, with or without utilities, could be located outside
the worker camps.

Prior to the start of construction works, the Contractor shall submit a site plan showing the locations and
dimensions of temporary facilities, including layouts and details, equipment and material storage areas
(onsite and offsite), and access and haul roads, avenues of ingress/egress to the fenced area and details of
the fence installation, locations of safety and construction fences, site trailers, construction entrances,
trash dumpsters, temporary sanitary facilities, and worker’s parking areas.

The minimum working conditions and systems that will need to be provided within the Contractor facilities
are listed below:

e Safe premises - surfaces, structures and installations should be easy to clean and maintain, and not
allow for the accumulation of hazardous compounds. Buildings should be structurally safe, provide
appropriate protection against the climate, and have acceptable light and noise conditions;

e Safe machinery and materials;
e Safe systems of work;
e Information, instruction, training and supervision;

e A suitable working environment and facilities (that means the workplace should be equipped with
lavatories and showers, potable water supply, clean eating area);

e Access to first aid;

e The frequency of monitoring shall increase in case of receipt of a complaint from the workers on
inadequate workplace conditions through operation of the grievance mechanisms for workers;

e The workplace should be designed to prevent the start of fires through the implementation of fire
codes applicable to industrial settings. Other essential measures in terms of fire precautions include:

e Equipping facilities with fire detectors, alarm systems, and fire fighting equipment. The equipment
should be maintained in good working order and be readily accessible. It should be adequate for the
dimensions and use of the premises, equipment installed, physical and chemical properties of
substances present, and the maximum number of people present;

e Provision of manual fire fighting equipment that is easily accessible and simple to use; and

e The frequency of monitoring shall increase in case of receipt of a complaint concerning worker
accidents.

3.10.3 CONSTRUCTION OF RAILWAY ELEMENTS

Earthworks

Earthworks consist of cut and fills, embankments and rock slopes. Drainage, prepared sub-soil, geo-grids
and geo-textiles also form part of the earthworks. Protective layers and frost-layers (sub-ballast)
underneath the ballast bed are part of the permanent way (trackwork).

The dimensions and slope inclination for the preliminary design for the Project refers to the standard cross-
section of the Macedonian Railways. The standard layout of the earthworks in fill and cut are shown below
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in Figure 3-23 for embankments and Figure 3-24 for rock cuts. The dimensions are based on the standards
and experience of the Macedonian Railways.
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Figure 3-23 Cross Section of Embankment (cohesive soil)

The slope of the sub-ballast should be one sided (analogous to the sub-ballast profile in cut) with regard to
the mechanical ballast cleaning.
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Figure 3-24 Cross Section in Cut (in rock mass)

However, in order to provide a walkway at both sides as required under European standards (i.e. see below
Figure 3-25 showing standard of Deutsche Bahn, Germany)., the width of the railway would be enlarged to
6.60 m

I Logistics
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Figure 3-25 Example of Cross Section used in Germany (Deutsche Bahn)

In order to provide the required bearing capacity and stability, these standard design parameters will be
checked and adjusted according to the results of the geotechnical investigations in the next design phase.

The embankment and backfill of abutments will be constructed from appropriate materials. Cohesive and
non-cohesive materials will not be mixed. For proper drain off, the layers will have an inclination of 2.5 %
to the outside. The sub-soil surface of cut shall also be inclined to the outside. Cavities will have to be filled
with asphalt or other appropriate material where necessary.

In the following sketches (Figure 3-26, Figure 3-27 and Figure 3-28) the requirements for the construction
of earthworks as recommended by Ril836 (DB Guideline) are shown, which will be followed as appropriate
for the Project. These figures should be read in conjunction with Table 3-19 Soil Classification Based on
Grain Size (acc. DIN 18196).
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Evd = dynamic deformation modulus
Ev2 = static deformation modulus
Dpr = Proctor compactation
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Figure 3-26 Standard Construction of Sub-Structure for Rehabilitation of Existing Lines (Cut and Fill, Line

Category R120)
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Evd = dynamic deformation modulus

Fy2=100 MN/m?  material with grain distribution acc.

higher permeability (KG2)

treatment of formation

Cut, soil replacement with
coarse grain material

§ _§ Ev2 = static deformation modulus Eyg= 45 MN/m® 5 TL918062 (DB AG)
‘g ‘g Dpr = Proctor compactation | Eyp= 60 MN/m2 low permeability (KG1)
g2
E f bl /,f“tf‘:_i:_:f:t"- B el st SN
v \ m KG 2 Dpfl
+ Opr= 0,97 ber GW, o '3@33 Eiﬂ wa'sGL}T%zsgéiST
i | Opr= 0,95 bei GF, SE, SW, SI V0 e x 51 L, v, T
;é Compacting of sub-soil or special y :

Cut, soil replacement with mixed
and fine grain material

Figure 3-28 Standard Construction of Sub-Structure for New Lines (Cut, Line Category R120)
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Grain Grain
Soil group percentage percentage Soil Sub-division
<0.06 mm >2.0mm
coarse grain soil |<5 > 40 gravel GE
coarse grain soil |<5 >40 gravel GW
coarse grain soil |<5 >40 gravel Gl
coarse grain soil |<5 <40 sand SE
coarse grain soil |<5 <40 sand SW
coarse grain soil |[<5 <40 sand Sl
mixed grain soil 5to 40 >40 gravel-silt [5to 15 % < 0,06 mm GU
mixed grain soil 5to 40 >40 gravel-silt 15t0 40 % < 0,06 mm GU*
mixed grain soil 5to 40 > 40 gravel-clay |51to 15 % <0,06 mm GT
mixed grain soil |5 to 40 > 40 gravel-clay |15 to 40 % < 0,06 mm GT*
mixed grain soil 5t0 40 <40 sand-silt 5t0 15 % < 0,06 mm SuU
mixed grain soil 5to 40 <40 sand-silt 15to0 40 % < 0,06 mm SU*
mixed grain soil 5t0 40 <40 sand-clay 510 15 % < 0,06 mm ST
mixed grain soil 5to 40 <40 sand-clay 15 to 40 % < 0,06 mm ST*
fine grained soil | >40 - silt Low compressibility WL<35 UL
Medium compressibility
fine grained soil | >40 - silt (WL 35 to 50) um
fine grained soil | >40 - clay Low compressibility WL<35 TL
Medium compressibility
fine grained soil | >40 - clay (WL 35 to 50) ™
fine grained soil | >40 - clay High compressibility (WL>50) TA

Table 3-19 Soil Classification Based on Grain Size (acc. DIN 18196)

Standard values for slopes, as used by the Consultant during the design, are indicated in the following
table.

Fill Cut
Height Inclination Height Inclination
GW, Gl Om-12m |1:1.5 GW, Gl Om-12m 1:1.5
GE, SW, S| Om-12m |1:1.7 GE, SW, S| Om-12m 1:1.7
SE Om-12m |1:2.0 SE Om-12m 1:2.0
GU, GU* GU, GU*
GT, GT* Om-6m [1:1.6 GT, GT* Om-6m 1:1.6
SU, SU* 6m-9m [1:1.8 SU, SU* 6m-9m 1:1.8
ST, ST* 9m-12m (1:2.0 ST, ST* I9Im-12m 1:2.0
UL
TL

Table 3-20 Inclination of Slope — Guidance Value to be Verified by Geotechnical Analyses

The inclination of rock slopes has to be defined by geotechnical investigations and according to the:

Rock structure (fabric);
Resistance against weathering;
Existence of mountain water;
Stability;

Slope protection.
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Berms or benches will be used for stability and maintenance at heights of more than 12 m. A catchment
zone for lose and fallen rocks will be provided at the base of the slope.

o
\
7
optionally fence h
>3m \
o
>1m

Figure 3-29 Catchment Zone

Geo-textile may be applied where the grading curve of two adjacent soil layers do not comply the filter
criteria. Geo-grids may be used for rehabilitation of existing line sections with insufficient sub-soil. For new
build lines it is suggested to replace the non-compliant soil with appropriate material.

Bridges
The existing design for bridges provides at least a width between track centre and handrail consisting of

2.20 m to the ballast edge and 0.80 m for the walkways. If UIC-C gauge is to be applied, an additional 0.30
m should be foreseen. The typical bridge section used for the Project is shown in Figure 3-30.

— SUPERSTRUCTURE

—protection on hydro isclation d=5sm
L Hydro isclation d=2 sm.

L Reinforced concrete slab Dsr.=25sm.
. ¢70p = Moain pre stressed grider 160sm

155 3195 3195 I3

Figure 3-30 Typical Bridge Cross Section
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Specific case of Vakuf Bridge

At K.P.41+350, the Vakuf Bridge will cross the Kriva River Valley at a very high level: about 60 meters above
the river. This bridge is designed to accommodate the requirements of another project for a project of a
dam which is planned just upstream of this bridge. This bridge was not designed in the 1990’s scheme. At
this stage only indications on the length of the structure exist with the preliminary sketch map and profile
of the bridge being presented below. According to the topography of the valley, the bridge is proposed
with a main arched span of a length of 327 m. It is proposed to build the bridge on steel and the total
length will be 389 m.

~

Span-L=32Tm

4 Kriva River

Scale O 50 100 150m

- . . —

Figure 3-32 Vakuf Bridge Profile
Tunnels

Overview of the tunnels in Section 2 (constructed) and Section 3 (designed), with length and location is
presented below.

Obje 0 Old c P A d d e P
Section 2
1 503 37+927
2 169 40+758
3 364 41+607
4 341 42+250
5 256 42+779
6 150.5 45+418
7 188 49+802
8 592 50+171
9 123 52+948
10 64 62+677
11 73 63+552

Mobili
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Object No. Total length Axis chainage (K.P.)
12 248 63+807
13 172 64+154
14 146 64+364

Section 3
1 213 67+346
2 128 68+078
3 187 68+363
4 99 68+631
5 117 69+996
6 118 71+697
8 103 72+809
9 966 73+403
10 195 75+047
11 145 75+617
12 155 75+782.5
13 100 76+200
14 148 77+166
15 1045 78+275.5
16 240 79+040
17 200 80+075
18 640 80+520
19 68.32 814713
20 50 81+925
21 74 814987
22 1,400 84+478
23 1,300 86+035
24 200 87+150
25 1,150 88+898

Table 3-21 Overview of Tunnels

The tunnel cross-section will be defined with regard to the space requirements of:

e (Clearance UIC GC;

e Overhead catenary system and related installation (circuit breaker, tensioning devices);

e Power supply feeding lines;

e Electrical clearance;

e Height and width of permanent way;

e Escape walkways;

e Space signalling and telecommunication equipment;

e (Cable ducts;

e Construction space including temporary scaffold and additional reinforcement of lining; and

e Aerodynamic clearance.

The tunnels will have one sided inclination of more than 2.5 % which will help facilitate the drainage, with
the main reasons being so that immobilised trains can be rolled out of the tunnel and the tunnel will be
aerated by natural ventilation (chimney effect).

The characteristics of the bedrock and the chemical consistence of the mountain water will be defined.
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Geodetic control measurements of the tunnel, the surface and adjacent construction will have to be
executed prior to the works, during construction and continuously during the life cycle of the tunnel.

New tunnels would be completely sealed against mountain water. “Umbrella” sealing may be sufficient if
only seepage water occurs.

All metallic parts and the reinforcement of the tunnel must be connected to the railway earthing system.
The overhead catenary system and feeding line might be switched off for the entire tunnel.
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Figure 3-33 Example for Single Track Tunnel Section (Ril 853, Guideline of the DB AG)

Ril 853 is a Guideline of the German Railways for Design, Construct and Maintain Railway Tunnels
(“Eisenbahntunnel planen, bauen und unterhalten”), the currently valid version is from 01.03.2002. The
standard cross section is an example for the next design phase which shows the necessary installations and
space requirements of a railway tunnel. All tunnels at open line are single track tunnels. The tunnels in the
stations Kriva Palanka and Zidilovo are double track tunnel. A second bore (twin bore tunnel) is not
foreseen.

Because of the enclosed site, tunnel safety is an important aspect especially for tunnels with passenger
traffic. Incidents in tunnels may be classified as:

e Hotincidents (fire, explosion, emission of toxic smoke or gas);

e Cold incidents (derailment, collision);

e Prolonged stop.
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The safety (adequate equipment) in tunnels will be considered in the further design phase. The existing
tunnel design has escape niches. A continuous lateral walkway according to the requirements of TSI SRT
(Safety in Railway Tunnels, Directive 2008/163/EC) has to be provided for the new tunnels with length of
more than 100 meters. The design of the tunnels shall take into account the need for provision of facilities
to allow the self-rescue and evacuation of train passengers and staff, and allow the rescue services to
rescue people in the event of an incident in a tunnel. The tunnel design shall take account of the following
criteria:

e Lateral and/or vertical emergency exits to the surface (tunnel length > 1,000 m):
0 these exits shall be provided at least every 1,000 m;

0 the minimum dimensions of lateral and or vertical emergency exits to the surface shall be 1.50 m
wide and 2.25 m high;

0 the minimum dimensions of the doors opening shall be 1.40 m wide and 2.00 m high;
0 all exits shall be equipped with lighting and signs;
e Cross-passages to the other tube (tunnel length > 500 m):

O cross-passages between adjacent independent tunnels enable the adjacent tunnel to be
employed as a safe area; they must be equipped with lights and signs;

0 minimum dimensions of the cross-passage are 2.25 m height x 1.50 m width;

0 the minimum dimensions of the doors are 2.00 m height and 1.40 m width;

O cross passages in conformity with these requirements shall be provided at least every 500 m;
e Escape walkways (tunnel length > 500 m):

0 walkways shall be constructed in a single track tunnel on at least one side of the track and in a
double track tunnel on both sides of the tunnel;

0 in wider tunnels with more than two tracks access to a walkway shall be possible from each track;

0 the width of the walkway shall be a minimum of 0.75 m;

0 the minimum vertical clearance above the walkway shall be 2.25 m;

0 the minimum level of the walkway shall be within the height of the rail;

0 local constrictions caused by obstacles in the escape area shall be avoided,;

0 the presence of obstacles shall not reduce the minimum width to less than 0.7 m, and the length
of the obstacle shall not exceed 2 m;

0 handrails shall be installed approximately 1 m above walkway providing a route to a safe area;

0 handrails shall be placed outside the required minimum clearance of the walkway;

0 handrails shall be angled at 30° to 40° to the longitudinal axis of the tunnel at the entrance to and
exit from an obstacle;

e Emergency lighting on escape routes (tunnel length > 500 m):

0 emergency lighting shall be provided to guide passengers and staff to a safe area in the event of
emergency;

0 illumination by means other than electricity is acceptable, provided that it fulfils the intended
function;

= jllumination is required as follows:
= single-track tube: one side (same as walkway);

= double-track tube: both sides; position of lights: above walkway, as low as possible, not to interfere
with the free space for the passage of persons, or built-in into handrails;

0 the luminance shall be at least 1 lux at walkway level; the autonomy and reliability must be
guaranteed for emergency or other requirements to ensure availability for at least 90 minutes;
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(0]

if the emergency light is switched off under normal operating conditions, it shall be possible to
switch it on by both of the following means: manually from inside the tunnel at intervals of 250
m; by the tunnel operator using remote control;

e Escape signage (tunnel length > 100 m):

(0]

the escape signage indicates the emergency exits, the distance and the direction to a safe area;
all signs shall be designed according to the requirements of Directive 92/58/EC of 24 June 1992
concerning the provision of health and/or safety signs at work and to ISO 3864-1; escape signs
shall be installed on the sidewalls;

the maximum distance between escape signs shall be 50 m; signs shall be provided in the tunnel
to indicate the position of emergency equipment, where such equipment is present;

e Emergency communication:

(0]

(0]

radio communication between the train and the control centre shall be provided in each tunnel
with GSM-R;

there is no need for additional communication systems such as emergency telephones;

radio continuity shall be provided for permitting the rescue services to communicate with their
on-site command facilities;

the system shall allow the rescue services to use their own communication equipment;

e Access for rescue services:

(0]

(0]

rescue services shall be able to enter the tunnel in the case of an incident, via the tunnel portals
and/or appropriate emergency exits;

these access routes shall be at least 2.25 m wide and 2.25 m high;

the IM (Infrastructure Railway Manager) shall describe in the emergency plan those facilities
dedicated as access routes;

if road accessibility is required in the emergency plan, it should be as close as possible to the
planned rescue area;

alternative means of access shall be described in the emergency plan;

e Rescue areas outside tunnels:

o
o
o

rescue areas of minimum 500 m? shall be provided near the tunnel at the access roads;
existing roads can be considered as rescue areas;

if road access is not reasonably practicable, alternative solutions shall be provided in consultation
with the rescue services.

e Water supply:

o
o
o

it shall be provided at access points to the tunnel in consultation with the rescue services;
the capacity shall be minimum 800 litres per minute for two hours;

the water source can be a hydrant or any water supply of minimum 100 m3 such as a basin, river
or other means;

the method for bringing the water to the site of the incident shall be described in the emergency
plan.

e Overhead line or conductor rail earthing:

o
o
o

it shall be provided at tunnel access points and close to the separation points between sections;
these shall be either fitted manually or remote controlled fixed installations;

communication and lighting means necessary for earthing operations shall be provided;

e The electricity power distribution system in the tunnel:

(0]

it shall be suitable for rescue services' equipment in accordance with the emergency plan for the
tunnel;
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0 some national rescue services groups may be self-sufficient in relation to power supply; in this
case, the option of not providing power supply facilities for the use of such groups may be
appropriate;

0 such a decision, however, must be described in the emergency plan.

e Requirements for electrical cables in tunnels:

0 in case of fire, exposed cables shall have the characteristics of low flammability, low fire spread,
low toxicity and low smoke density;

0 these requirements are fulfilled by compatibility of the cables with EN 50267-2-1(1998), EN
50267-2-2 (1998) and EN 50268-2 (1999).

e Reliability of electrical installations:

0 electrical installations relevant for safety (Fire detection, emergency lighting, emergency
communication and any other system identified by the Infrastructure Manager or contracting
entity as vital to the safety of passengers in the tunnel shall be protected against damage arising
from mechanical impact, heat or fire;

0 the distribution system shall be designed to enable the system to tolerate unavoidable damage
by (for example) energizing alternative links;

0 the electrical supply shall be capable of full operation in the event of the loss of any one major
element;

0 emergency lights and communication systems shall be provided with 90 minutes backup.
e Hot axle box detectors:

0 line-side hot axle box detection or predictive equipments shall be installed on networks with
tunnels at strategic positions so that there is a high probability of detecting a hot axle box before
the train enters a tunnel and that a defective train can be stopped ahead of the tunnel;

0 the IM (Infrastructure Railway Manager) shall designate line-side hot axle box detectors and their
location in the Infrastructure Register; the RU (railway undertaking) shall include information
about these in the Route Book.

Permanent Way
The permanent way has to provide a track system where rail vehicles are guided in a safe way by means of
wheel flanges. The loads of rolling stock have to be carried through the ballast layer into the sub-structure.

According to the common practice, the track will be executed as “Continuous Welded Rail” (CWR). In
special cases, where considerable settlements are expected, there is possibility for secondary station tracks
- jointed track to be applied. The chosen components have to provide sufficient strength with regard to the
additional loads from CWR.

The permanent way components are summarized below:

e rails;

rail fastenings;

sleeper;
ballast;

protection layer (sub-ballast).

Rail

The rail (rail head) serves as running surface and guidance for the vehicle wheels. In addition, the rail has to
feature the following characteristics:

o sufficient bearing and bending strength;
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e good distribution of loads;
e high resistance to wear and tear;
e good welding characteristics (for continuous welded rail).

The section modulus should comply with the expected horizontal and vertical loads. The “TSI
‘Infrastructure’ subsystem for conventional rail” (Directive 2008/57/EC) requires a minimum Jx of
1,600 cm4.

The standard layout of the permanent way for Project is designed to sustain a planned axle load of
25 tonnes and the forces of continuous welded rails. Nowadays, standard rails are UIC54 or UIC60 rails.
Due to their higher stiffness, these rails distribute the load on more sleepers and reduce the forces to the
sub-soil. This results in better track alignment and less maintenance. A lot of sleepers, which are designed
for S49 rails, are already in stock. The rails UIC54 and UIC60 have a different base width and are not
compatible with S49.

It is proposed that for the main tracks the original foreseen rail S49 will be replaced by S54. The S54 rail
provides more reserves for wear with regard to the minimum Jx of 1,600 cm4. Because of the same base-
width, the rail S54 can be used with the sleepers already placed or in stock. The different types of rail are
shown in Figure 3-34.

Section Properties
S49 S54 uIC54
JX 1819 cm?| 2073 cm?| 2127 cm®
Wx 240 cm®]| 262cm’| 279cm®

125
| 140 |

Figure 3-34 Comparison of Different Types of Rails

Sleepers

The sleepers have to fulfil the following functions:

e establish and maintain track gauge;

e distribute and transmit vertical and horizontal forces to the ballast bed;
e hold the rail in its horizontal and vertical position;

e maintain the track gauge;

e sufficient compressive strength and bending strength.

The Macedonian Railways has already concrete mono-bloc sleepers for the Project in stock. Compared with
steel or wooden sleepers, the concrete sleepers have the following advantages:

e high resistance to lateral displacement;
e high resistance to weathering;
e |ower maintenance of fastenings;

e possibility of local production.
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If the concrete sleeper is produced with appropriate cement and unpolluted aggregates, it should have a
long design life. For turnouts, either wooden or concrete sleepers may be used. Concrete turnout sleepers
are very heavy. Wooden sleepers are easier to handle but require more maintenance.

Ballast

The function of the ballast bed is:

e to distribute the sleeper pressure to the sub-structure;

e to resist longitudinal and lateral sleeper displacements;

e to establish the projected track position by tamping and lining.

The ballast consists of crushed natural stone (basalt, diabase, granite). The grain (granulometry) size runs

from 22.4 mm up to 63 mm and ensures the stability and elasticity of the track during passage of trains due
to the grain size distribution, grain diameter and sharp edges.

The ballast provides the necessary position stability of tracks and turnouts for longitudinal and lateral
movements caused by the friction between grain and sleeper. The space between ballast grains
determines the drainage of the permanent way by water permeability. These requirements have to be
proven by tests for:

e resistance to impact;
e abrasion resistance;
e weathering resistance.

The minimum ballast thickness under the sleeper edge (measured at the lower rail) is 30 cm for main tracks
and 20 cm for station tracks. The minimum width at the sleeper head is 40 cm. The inclination of the
shoulders is 1:1.5.

Protection layer

The protection layer (sub-ballast) has the following functions:

e base layer for load distribution and a high shear resistance;
e prevention from mixture of ballast with sub-structure materials

o |ow water permeability for lateral drainage of rain water.
The characteristics of the material are:

e high resistance to weathering;
e high grain strength;
e high compaction ability;

e specific variability in the amount of different grain sizes.

According to the following table (see Figure 3-35) from Ril 836 Code of practice for earthworks (DB) the
thickness of the protective layer required is 40-60 cm for new lines and 20-30 cm for rehabilitated lines.
These values have to be verified with geotechnical investigations.
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formation protective layer earth
[MN/m?] formation
[MN/m?]
I'"{igﬁ‘? standard thickness
Y Ep Eq Ds [em] B Fu
frost area
| Il l
HGV (300) Ballast | 120 | 50 1.0 | 70 70 70 | 80 40
Slab | 120 | 80 1.0 | 40 40 40 | 60 35
passenger traffic,
upgraded lines Ballast | 120 50 1,0 50 60 70 60 40
x mixed traffic, Slab [120 | 50 |10 | 40 | 40 | 40 |60 | 35
9 upgraded lines
Z (230
2 passenger traffic{160)
mixed traffic (160)
goods traffic (120) Ballast | 100 | 45 45 35
commuter traffic (120)
commuter traffic (80) | Ballast | 80 40 45 30
goods traffic (50)
HGV (300) Ballast | 120 | 50 1.0 | 70 70 70 | 80 40
Slab | 120 | 50 1,0 | 40 40 40 | 60 35
passenger traffic,
5 upgraded lines Ballast | 80 40 1,0 | 30 40 50 | 45 30
© . )
= mixed traffic
= ' Slab | 100 | 45 1,0 | 40 40 40 | 45 30
T | upgraded fines (230)
=
% passenger traffic {160)
E mixed traffic (160)
goods traffic (120) Ballast | 50 | 35 30 25
commuter traffic (120)
commuter traffic (80)
goods traffic (50) Ballast | 40 30 (097 | 20 20 20 | 20 25

Ballast ... ballast track

Slab ... slab track

E, ... modulus of static deformation
Eug ... modulus of dynamic deformation
D, . Proctor density

Figure 3-35 Requirements for substructure on earth formation (Ril 836, DB AG)
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3.11 TECHNICAL DESCRIPTION OF OPERATIONAL RAILWAY ELEMENTS

3.11.1 SIGNALLING & TELECOMMUNICATION

There are currently no detailed design documents for signalling and telecommunications. However the
Project signaling and telecommunication installations will have to be:

e Compatible with the existing installations on line Skopje — Tabanovci (Corridor X);

e Compatible with of planned Bulgarian section of the line; and

e Inline with requirements of ERMTS.

The Project has to consider the needs of safety and the necessary performance that will be achieved by the
application of:

e Individual Interlocking Systems with Centralized Traffic Control (CTC) for operation;

e Automatic block between all junctions and stations of the line;

e Track monitoring system in the stations and on the line; and

e Automatic Train Protection System.

For strengthening of operations, thus reducing human errors and guaranteeing smoother operations, it is
advisable to have interlocking systems which can be controlled and monitored centrally.

Automatic block tracking and sectioning between stations will increase the capacity of the line
considerably. Installation of a signalling system with Track Vacancy on the entire line is the prerequisite for
centralizing and for fail-safe train operation. Track vacancy installation axle counter systems should be
applied exclusively because the comparison with track-circuits results in lower costs for the investment and
the maintenance.

A system for Automatic Train Protection (ATP) will be provided to prevent accidents caused by
overshooting signals at caution and danger. It is also used for controlling the speed of trains at sections
with temporary and permanent speed restrictions.

Centralized Traffic Control (CTC) System

A common centralized traffic control system with trackside signals includes:

e Colour light signals;

e Electrical point machines;

e Axle counters or trackside circuits; and
o Blocks between sidings.

The signalling installations are remote controlled by a dispatcher with a computer in association with an
optional llluminated Track Indication Board. Axle counters, for cost reasons, are recommended to detect
track occupancy between sidings. The remote operation and control of the signalling will be carried out
from workstations at the Centralized Traffic Control (CTC). CTC is commonly used on busy railroad lines. It
allows trains to be routed to optimize performance of the overall railroad system.

Train movements on CTC segments of track are controlled by dispatchers who have information on the
position of all the trains in their segments and infrastructure information such as the position of switches.
Dispatchers give train operators instructions and control train routing in real time by remotely controlling
signal systems and track infrastructure and by talking directly with train operators by radio.

Introduction of a CTC system increases railroad capacity by increasing the degree of system control; for
example, a single-track railroad with sidings and CTC has up to 70% of the capacity of a double-track ABS
railroad. A CTC system allows the dispatcher to safely direct overtakes of trains traveling in the same
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direction and meets of trains traveling in opposite directions on one-track railroads by enabling the
dispatcher to place a train in a siding or on an additional mainline track.

General Function of the CTC
The CTC which is proposed for the project shall have the following functions:

e Dispatching of all trains;

e Remote control and monitoring of all signalling installations on the network (Computer-based
Interlocking (CBI), signals);

e Automatic route setting;

e Timetable management;

e Line overview;

o Time line graph;

e Eventrecording;

e Service and diagnostics (S&D); and

e Defect detectors monitoring.
Interlocking and Block System

With CTC it is recommended, for economic reasons, that interlocking and block function be Automatic
Interlocking based on Personal Computer technology. All sidings shall be controlled by Computer-based
Interlocking (CBI) system installations. The command/control of power units in connection with field
equipment fail/safe relay technology is proposed. All CBI shall be controlled remotely from a Centralized
Train Control. No local workstations are required, but the system shall have the ability to add some in the
future.

The CBI will meet the following requirements:

e High safety level,

e Easy extendable and upgradeable in case of modification of the track layout and/ or in case of
increasing traffic density; and

e Transmission of safety related information shall be safe according to requirements equal or equivalent
to EN 50159-2.

Advance starter signal

// N\ -
VS,

oce’ ooe’ oo’

Ohiter signal

A\ J

—_2 i

Outer signal

Home signal Home signal

Figure 3-36 Interlocking and Block System

The block system will be integrated in the signalling computerized system. The computer will be based on
PC technology and have sufficient vital input/output boards to accommodate possible future applications
and modifications i.e. addition of a new siding. The CBI will control the trackside elements and monitor
their status. It will set, lock, release routes according to common interlocking principles. The CBI will:
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e check and evaluate the command received from the CTC according to the signalling logic conditions;
e execute, if possible the command,;

e interlock the trackside equipment;

e transmit all relevant status information of trackside element to the CTC; and

e exchange block information with neighboured CBI.

The CBI shall ensure a fail-safe block working. A block section must be only entered by a train if the block
section is not occupied. Only one train must enter a non-occupied block section. The signal shall be
automatically placed to “stop” as soon as it is passed by the train.

Automatic Route Setting (ARS)

The ARS system automatically controls all stations by setting routes according to information provided
from an electronic timetable and the train follow-up system. The CTC operator is released from scheduled
route setting procedures in order to enable him to concentrate on his/her dispatching task. Route orders
are transmitted from the ARS system to the relevant CBI.

The route order received from the CBI is carried out as soon as the train in question initiates a defined
approach indication. The ARS system stores the route order until the route setting process has been
finished. When a route cannot be set, the route order will be cyclically repeated. ARS shall not prevent any
manual route setting.

Route Setting
Route setting will be initiated by defining entry and destination and the type of route desired. On sidings,
the route on the main line will be programmed as the main route whereas the alternative route will be

distinguished by individual controls.

Automatic Route Release

Each route section shall be released automatically after the elements of the route section (points, track
sections) have been sequentially occupied and cleared by the train.

Manual Route Cancellation

Manual cancellation shall be possible from the CTC workstation. If the entry signal is in “clear” position,
manual cancellation must be carried out with a delayed route release. The delay shall guarantee that there
is no train approaching or that the train is stopped in front of the entry signal when the route is being
cancelled.

Other Manual Controls

Setting a signal to stop: it shall be possible to set any signal or all signals at the same time, in case of
emergency, to “stop” position without any condition at any time. It shall be possible to reset to “clear” a
signal (or all signals) manually set to “stop”, provided that the route conditions still permit it.

Setting a signal to Calling-on aspect: Home signal will have “on sight aspect” when the track section in front
of the signal may be occupied and when the calling-on function for that signal is activated by the
dispatcher.

Point operation (any unblocked, unlocked and not occupied point ) will be operable individually.

Individual point blocking/unblocking: it shall be possible to block and unblock a point individually in order
to prevent any train passing the point.
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Route destination blocking/unblocking: it shall be possible to prevent route setting to a potential
destination as long as it is not destination of an already set route. Unblocking must also be possible.

Timetable Management

Electronic timetables (train schedules) will be provided and displayed at the CTC workstations. Staff will be
able to change timetable data temporarily or permanently. The staff shall be able to input a new timetable,
to input additional trains and to cancel trains. Information from the timetable management system will be
given to:

e the train follow-up system, in order to assign train numbers and to indicate timetable deviations to
each train; and

e the ARS in order to set routes for trains in a timely manner.

Line Overview

The line overview shall display a schematic track layout of the whole line, including the sidings, train
numbers, and signals concerned. Yard tracks will not be included in the line overview. As a minimum, the
following information shall be visible:

e sidings name;

e routes set and route setting in process;

e |ocation and status of signals;

e track section status (occupied or not);

train numbers of the train which occupies the track section;
timetable deviations;

position of the points;

temporary blocked line (information entered by the controller).

Time Line Graph

The system will be able to generate and display a Time-Line graph (time-distance diagram) supporting the
operator in his dispatching task (management of encountering in sidings). The time-line graph will be the
representation of train movements in a co-ordained system. A basic grid will show:

e on the horizontal axis: the time scale subdivided into minutes.

e onthe vertical axis: the line scale subdivided into the relevant sidings and station and block sections.

e the time-line graph will calculate the location of the train in the future and help the controller to
manage the encountering. Train numbers and timetable deviation will be displayed.

e expected timetable deviation, taking into account the expected stopping time at stations and sidings
will be calculated.

Event Recording

The system will provide an event recording application with electronic storage. It will record and store at
least the following information:

e train movements and timetable deviations of the day; and
e safety critical relief controls.

Service and Diagnostics (S&D)

In order to facilitate remote fault localization of all track-side signalling sub-systems and CTC systems by
maintenance staff, a Service and Diagnostic (S&D) application will be provided. The S&D computer of the
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CTC will analyze, link and evaluate indications such as status, faults, and event indications. An interface to
an S&D tool should be provided at all CBI. Faults will be displayed on lists.

Points and Point Machines

All points used by passenger trains must be fitted with electrically controlled point machines. The position
of each tongue must be monitored by electrical point detectors (tongue rail detectors). In case the tongues
have not reached a normal position, due to an obstacle, or the point was trail, this has to detected and
indicated. The distance between the closed tongue and the stock rail must be less than 4 mm. The
minimum stroke of the tongues shall be 160 mm.

The point machine shall automatically switch off the power if the point machine does not reach the final
position within a time to be defined. The point machine must contain a clutch becoming effective when the
throw force of the machine is insufficient to overcome an obstacle. Manual operation of the point
machines shall also be possible by using a crank handle. A key or any other mechanism must disconnect
the power source whilst an authorized member of the staff is carrying out manual operation.

Electrical Key Lock Units

Local operated points (in junction with yard) must be interlocked if they are part of the route or assure
flank protection of a route. In that case, the points must be locked in the position required by means of a
point lock. The key released from that lock shall be transferred to an electrical key lock unit in the field or
at another place accessible for operations staff. The key must be locked and continuously monitored by the
CBI until the route is released. The locked position of the electrical key lock unit shall remain locked until
the point is requested in the other position for another train route.

Power Supply

The signalling system shall be fed locally or remotely by a PS system fed by two sources independently of
each other:

e an uninterruptible power supply (UPS) shall ensure a continuous feeding of the signalling sub-systems
without any interruption; if the Tolerances of the primary PS exceed the maximum or minimum values,
then the UPS must switch over to secondary PS immediately; a UPS by-pass shall be installed in order
to by-pass the UPS during maintenance work or when the UPS fails;

e the capacity of the battery shall be sufficient to carry the total load for all signalling subsystems for at
least 3 hours; in sidings, the power supply including UPS and battery will be integrated into the pre-
fabricated hut for the CBI.

ATP Description

Automatic cab signalling provides information to the train operator but does not require the operator to
act upon the information. Train control systems take control of the train if the operator does not take
appropriate actions after receiving signal information. The simplest type of train control is an automatic
train stop (ATS) system. These operate with the same wayside-to-train signals (continuous or intermittent)
as automatic cab signalling systems, but also have an interface with the train braking system.

An ATS system stops the train automatically if the operator does not take the appropriate actions when the
train encounters a restrictive signal. A higher level of control is provided by automatic train control (ATC),
which not only stops a train but also controls its speed. An ATC system receives maximum speed
information from trackside and communicates that information to an on-board computer, which converts
the information for display on the operator's panel. If the operator does not take appropriate action, the
system automatically reduces train speed or stops the train. Today on Europeans railways, beacons and
loops are the more common transmission medium used.

Criteria for ATS or ATC Implementation
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In Europe, trains running abovel00 km/h are usually equipped with an ATS system. It is activated and
applies the brakes when the train passes a signal showing a stop aspect. ATC is generally required in
Europe when train speeds are greater than 150 km/h.

Automatic cab signals provide warning when the maximum speed on an upcoming track segment is less
than the train is presently operating. ATS and ATC provide automatic enforcement if the engineer fails to
respond properly to these speed warnings.

ATC Functions
When implemented, ATC shall supervise train movements according to fail safe principle in order to

minimize hazardous effects in case of train driver failures. The ATC system must incorporate a train
protection system and must ensure that:

a train does not exceed the limits of the route set and proven for it;
a train does not exceed the speed permitted on any part of the route.

The ATC system shall provide cab signalling and will repeat the information given by the trackside
signal. It shall, at least:

e provide the onboard ATC system with the IM and the maximum speed limit (line speed limit,
permanent speed restriction and temporary speed restriction);

e protect against exceeding of speed limits and passing a stop signal by initiation of emergency brake in
case of non-compliance with restriction given to the driver.

e provide a high safety level;

e be able to handle track modification and maximum speed change.

System Configuration

The evaluation of signalling system considers only ATC systems currently in commercial service, where
safety has been demonstrated during operational service. As a consequence only ATC with transponders
loops or coded track are possible. For cost reasons and considering the speed of the train (less than
160 km/h) and the headways, it is recommended to implement an ATC with transponders.

This ATC is less expensive and requires less maintenance. ATC systems using transponders have already
been implemented on various railway lines. These systems are based on the spot transmission of safety-
related data from the wayside to on board using trackside equipment. The trackside equipment consists of
two main components:

e the encoder (LEU - Line-side Encoder Unit);

e transponders.

The encoder receives information from existing signals or the interlocking system. It then uses the
transponders to send the appropriate messages to the train. The information transmitted to the train
is:

e variable (movement authority, static speed profile, and distance between transponders) in which case
the transponders are called switchable and are connected to the LEUs;

e fixed (gradient profile, track conditions, etc.) in which case the transponders are called fixed and are
not linked to the LEUs.
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Figure 3-37 General Arrangement of an ATC Using Transponders

The system to be implemented will provide the complete range of functions needed for the efficient
operation of the railway and include:

e cab signaling;
e continuous speed monitoring;
e automatic brake application;

e self diagnostics.

Cab Signaling

The primary function of the cab display is to continuously give the driver all the information needed when
running under the supervision of the ATC system.

Speed and Target Monitoring

The car-borne equipment will include a continuous speed and target monitoring function which applies the
brakes automatically in case the driver does not observe the instructions. The speed information displayed
to the driver follows an optimal braking curve to the target as opposed to conventional systems, where the
line-side information is based on the worst braking characteristics.

The speed monitoring function implemented in the car-borne equipment will be based on a “distance-to-
go” principle. The train, knowing its position along the track, receives information from the transponder on
the distance remaining to the next restriction.

The car-borne equipment is provided with the specific parameters of the train (maximum speed, braking
rate, length, etc.) and computes the braking curves which the driver must respect to stop the train at the
correct point. Since this is an on-board function, the system is very flexible.

The trackside equipment does not need to calculate speed curves or braking distances for all types of
vehicles. This allows for the optimization of the traffic and minimizes the headway needed for the higher
performance vehicles.

Warning and Automatic Brake Application

Even if transmission is intermittent, the actual train speed shall be supervised continuously versus its
current position in respect to all restrictive values provided by the trackside equipment and the train borne
unit (train data characteristics). A warning must be given to the driver to enable him to react and avoid
intervention from the train borne unit at least 5 seconds before the intervention of the full service brake.

The full service is initiated in order to stop the train at the end of movement authority. If the full service
brake fails, the train-borne equipment must apply the emergency brake to bring the train at a standstill
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before the danger point. The on-board equipment monitors the speed of the train on the basis of two
different brakes:

e the service brake used by the driver for normal braking actions which is the brake that produces the
maximum deceleration rate; it is not required to be guaranteed fail-safe;

o the emergency brake which is applied only in the special case when the service brake initiated by the
system does not work properly; this brake is required to be fail-safe.

The on-board equipment calculates the static speed profile; this is a speed vs. distance step function. This
profile is treated as the speed profile with the permitted speed displayed to the river. When a train is
operating above the static speed profile the system both warns the driver and intervenes.

Speed 1 Service Break intervention curve
Permitted curve  Warning curve

Emergency Brake Intervention curve (EC)

Real emergency curve

Emergency brake

A" delay

Service brake application I .

Driver delay + service brake delay + ...
Drrver speed profile

- »
Distance

Figure 3-38 Speed Profile

On the basis of the most restrictive static speed profile calculated by the EVC (the on board failsafe
computer) and the train braking characteristics, the curves that are used to monitor and control the train
can be calculated. There are several different curves, the most important being the:

e emergency brake Intervention curve;
e service brake Intervention curve; and
e permitted curve.

The emergency and service brake intervention curves are used to trigger braking actions and to ensure that
the train complies with the speed restrictions. If the train exceeds one of these two curves, the brake is
automatically applied. The other curves are used for advising the driver, and have no direct effect on the
brakes of the train.

Only the emergency brake intervention curve requires safe processing. If the driver does not react to the
service brake curve, then the service brake will be automatically be applied. If the service brake fails when
called, or if the driver's speed profile crosses the emergency-braking curve, the emergency brake
intervention is automatically applied. The trackside part of the ATP system shall provide the on board part
with the gradient of the track. The gradient is used in the braking curve calculation performed by the on
board system.

Train-Borne Equipment

The car-borne equipment includes:

e afailsafe on-board computer that performs the safety functions; it calculates the permitted train speed
based on infrastructure data and train data, and monitors the speed relative to this permitted speed;
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e a driver-machine interface that consists of a modern touch screen providing the capacity to display
speed, speed limit, target distance, and allows the driver to perform data entry;

e aspeed and distance unit that determines train speed, which is used to determine train location;
e one train recorder unit; and

e atransponder antenna that receives and decodes messages.

Wayside Equipment

The “information point” is the equipment connected to the signal that is required to send ATC information
to the train. It is composed of 2 or 3 transponders and the interface that connects these transponders to
the signal.

Static Speed Restrictions

At least the following categories of static speed restrictions will be taken into consideration:

e maximum permanent speed of the line;

e temporary speed restriction;

e maximum line speed as a function of the axle load;
e maximum train speed;

e depending on the type of speed restriction, it may be necessary to ensure that the full length of the
train has passed a static speed restriction before a speed increase will be allowed.

Wayside Detectors

The line will be equipped with wayside detectors that monitor passing trains for defects. Monitored
defects may require immediate action or may require future maintenance. The wayside detectors will
provide information directly to the train, to wayside signal systems, or to remote systems (e.g., dispatch or
other systems). The following types of devices will be installed:

e hot box detectors;

e wheel impact loaded detectors;

e dragging equipment detectors.

Hot Box Detectors

The hot box detector scans the trains for overheated wheel bearings before they advance to a dangerous
state. Undetected, overheated wheel bearings can become molten and cause a wheel/axle separation and
a possible derailment. Scanners, bolted to the outside of each rail, are gated (turned) on as a train
approaches them.

The scanners look upward to the journal, which houses the bearings, and read the infrared energy emitted
by the journal and reference it to two points, the body of the car and the journal on the other end of the
axle. If a journal temperature exceeds the assigned threshold, the information is sent identifying the hot
box.

Wheel Impact Load Detectors

Wheel impact load detectors measure excessive wheel forces on the rail. They can be integrated into a hot
box detector or work as standalone equipment. Flawed wheels, especially on heavy axle load trains, can
easily damage the rail and the roadbed.
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Dragging Equipment Detectors

A dragging equipment detector consists of a series of metal paddles on both sides of and between the rails.
The paddles, when struck by dragging equipment, rotate a shaft which opens a contact and sends a signal
to the wayside equipment and alerts the office and/or the radio system. This system detects the presence
of broken, misplaced or hanging mechanical parts that have dropped below a predetermined clearance line
above and between rails or adjacent to and outside of the rails.

Communication Links

The communication link between detectors and trains can be handled in many different ways, depending
on the detector type, the host railroad and site-specific conditions.

Other types of train defect detectors may use a similar method, or may simply trip an alarm that sets the
signal system to stop the train. In other cases the detector may transmit the information to a central
monitoring point for support of maintenance decisions. These detectors will be implemented in the
locomotives that will be equipped with a common communication interface to provide the information
from the detectors to the drivers.

A system that transmits a voice message over the train radio channel to the crew, describing either an “all
clear” status or the specific nature and location of the defect will also be installed. Results will also be sent
simultaneously to the dispatcher.

Location of these Detectors

Usually the hot box detectors and the dragging equipment detectors are installed at the same location,
sharing the same bungalow that houses all the electronic and communication systems. These detectors
shall be installed few kilometres far from a siding so that a train could stop in a siding in case a default is
detected. They shall be spaced not more than 20 km apart. One wheel impact load detector shall be
installed at the exit of each yard.

Level Crossings
With designing phase all level crossings will be redesigned into under or overpasses.
Telecommunication Equipment

In order to optimize the operation, an integrated telecommunication system will be required. As a
minimum, this system should provide for the following:

e voice communications between the dispatcher and the trains;

e voice communications between any two locations of the railway; and

e data transmission between all main railway locations.

For train operation, the dispatcher (or dispatchers) should be able to communicate at all times with any
train or track equipment located within the area controlled by that dispatcher. For management and
maintenance purposes, any location of the railroad should be reached by phone from any other location. A
local area network should link together all the main locations of the railway for data transmission, including
the offices. The telecommunication system should comprise the following, as a minimum:

e abackbone for carrying voice and data information throughout the railway;

e a VHF radio system for the communications between the trains and the dispatcher;

e a private telephone network covering the entire railway network;

e alocal area network covering the main locations of the railroad;

e Public Address facilities for passenger information in main stations; and
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e TV cameras and monitors for the video surveillance of the main stations and strategic locations.

Backbone

Bearing in mind all the existing and foreseeable needs, including those relating to train control and
signalling, different solutions, including microwave and fibre optic transmission systems, will be
investigated for the backbone telecommunication system. The most adapted solutions for short, medium
and long term needs will then be determined. The backbone comprises of:

e atransmission medium, microwave or fibre optic cable;

e digital transmission equipment; and

e access facilities to the backbone at various locations.

A preliminary design fulfilling present needs with provision for foreseeable future needs will be developed
and the cost of the basic system will be estimated.

VHF Radio System

A digital VHF Radio System shall be provided for two-way communications between:

e the dispatcher and the trains running on the railway lines;

e the dispatcher and the track and maintenance vehicles and the dispatcher;

e the dispatcher and the inspectors and foremen equipped with portable radios;

e the inspectors and foremen and the train and track equipment operators under the dispatcher’s
supervision;

A subsystem using a different channel shall provide for communications between the yardmaster and the

trains and vehicles moving in the yard areas. The VHF Radio System shall be composed of:

e a number of base stations conveniently located along the railway lines, every 40 km along the line, on
average;

e a control console (or consoles) with all the related equipment (microphone, speaker, etc.) for the
dispatcher (or dispatchers);

e mobile radio sets on board of the trains and track equipments with all the related accessories
(microphone, speaker, control panel, etc.);

e portable radio sets for the inspectors and maintenance crew foremen.

For passenger trains, provisions in the radio system will be made to allow the dispatcher to deliver
messages directly to the passengers when required. The base stations shall be located inasmuch as
possible in the stations or in proximity of the sidings (in appropriate shelters) in order to be accessible from
the railroad and to minimize maintenance intervention time and costs. The towers supporting the
antennas will be located as close as possible to the base stations for the same reasons.

Video Surveillance

All the stations and strategic locations of the railroad will be constantly monitored by appropriately located
video cameras and monitors. The pictures provided by the cameras will be displayed on monitors located
in the stationmaster’s office. These pictures will also be displayed on monitors located in the dispatcher’s
office. All the cameras will be remotely controlled both by the stationmaster and the dispatcher. The
dispatcher will thus be able to take proper action in case of emergency.

Dispatcher’s Office — Voice, Data and Video Recordings

With the help of all these telecommunications means, the dispatcher will be able to control the entire
operations of the railroad. No train or track equipment should be allowed to move without the dispatcher’s
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authorization. All the incoming and outgoing communications of the dispatch office shall be recorded to
facilitate the understanding of what happened and the determination of related responsibilities in case of
incidents. This recording procedure applies to data, voice and video communications.

3.11.2 POWER SUPPLY AND TRACTION POWER

The future overhead contact system (OCS) to be proposed shall be a reliable, well-proven system, suitable
for speeds up to 100 km/h. The space requirements of future electrification and provisions for earthing
have to be considered.

The application of an AC traction power supply requires a safe return circuit line and the earthing of all
metal components as well as the limiting of the interferences to parallel installed telecommunication and
signal wires. This requirement is met by earthing of the metal components to the earth track or by
installation of an earth net.

All metal components located within the influence area of the catenary or the pantograph must be
connected to the earth.

During operation at least two rails must be available for the return current. In order to prevent the
formation of extremely high contact potentials, low resistant connections are installed between rails and
return circuit line.

According to the technology used for train detection for the signalling system, the outer rail of the track
may be used as earthing and is connected to the other components of the earthing system. In this case, the
inner rail is balanced to ground and connected to the outer rail according to the requirements of earthing
or signalling components, respectively, by means of so-called “S-connectors” every other 600 m to 700 m.

This system can be applied for all track sections. On viaducts, however, additional measures for
compensation of possible potentials and protection against excessively high potentials in case of catenary
wire breakage are necessary.

The reinforcement steel within the concrete must be connected with each other. The reinforcement steel
of different bridge sections are connected electrically by means of a copper conductor which has to be
connected to the ground rail as well.

Additionally, the concrete reinforcement is connected to the earthing of the foundations. These measures
balance possible potential deviations and prevent structural damage and inadmissible high potential
differences due to contact wire tear. This also assures a reliable lightning protection for the signalling
devices and the structure itself.

Probably at least one substation and the interconnection with the public power network will be required.
The preferred location is likely to be in the middle of the line (K.P. 35 — K.P. 40).

System Description

Principles for the 2 x 25 kV System

2*25KV AC system will be used as electrical connection between the railway and the power supply in
order to allow less disequilibrium between the three phases of the alternative current.

General arrangement

This 2*25 kV system has been developed to ensure a high level of compatibility between different railway
networks, and is widely used in the world.

Power transformers on the traction substations are fitted with a secondary winding with the center point
connected to the rails. One of the winding ends is connected to the overhead lines, the other to the
feeders running in parallel to the overhead lines.
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Autotransformers with low internal impedance are similarly connected to the secondary windings on the
substation transformers, and spaced every 8 to 10 km along the line to supply the power transmitted at
50 kV to the overhead line thus supplied at 25 kV. They feature the following functions:

e Power supply;
e Sectioning at sector ends;
e Sub-sectioning on line; and

e Tracks paralleling.

Transmission lines
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Figure 3-39 Electrical Principle of 2 x 25 kV

Compared to the 1 x 25 kV arrangement, this configuration has the following benefits:

e 3times less line losses,

e |ess voltage drops,

e maximum space between substations,

e higher number of trains for the same installed power,

e disturbance limiting effect on the neighbouring low-level transmission cables.

1x25kV AC means single phase power supply for the overhead catenary unlike the 2x25kV AC system which
consists in two phase power supply with 25kV voltage between overhead catenary (positive feeder) and
rail, and 50kV voltage between positive and negative feeder. Combined with autotransformers at frequent
intervals this system increases the distance between substations, reduces induced interference to
signalling- and telecommunication equipment (probably meant with “low-level cables”) and reduces the
imbalance in the overlaying three-phase power grid.

Sub-sectioning posts for the overhead lines, fitted only with mast mounted switch devices, will be installed:

e at train stations;
e at workshop, yards and engine-shed supply points; and
e at communication points between tracks right on the line.

These facilities are designed to provide overhead line sub-sectioning in the following events:

e crossovers for occasional wrong-track working;
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e elementary sections at the train station; and

e engine-shed and workshop power supply and sub-sectioning.

Remote Control of Electrical Facilities (SCADA)

The substation and electric traction stations are remotely controlled from the Remote Control Centre (RCC)
as well as any line switching device supplying the primary OHL (e.g. overhead line sections designed to
ensure power supply continuity to the line).

Conversely, overhead line components in turnout service tracks — mainly fitted in engine-sheds and
workshops — are considered as secondary OHL and the switching devices supplying them can be placed
under the authority of a safety employee in charge of locally switching the devices involved.

Overhead Lines (OHL)

The function of the overhead line (OHL) is to transmit energy from the fixed installations of the electric
railway to the moving traction units. In order to fulfil this function to the required standards of reliability
and economy, the major features of the overhead line must be designed in accordance with the criteria set
out below.

The current collection system is a combination of overhead line and pantograph sub-systems, and the
quality and reliability of the performance of the current collection system depends on the characteristics of
both sub-systems.

The overhead line is designed so that, at the operational speed specified, the pantograph's interaction with
the contact wire shall always be such that the quality of the current collection and the dynamic behaviour
of the complete system are within the parameters to be specified.

The current collection performance depends upon the design of the pantograph and this has to be
considered when designing the OHL.

The combination of conductors forming the live part of the OHL in open line is designed as the polygonal
and vertical type. The followings briefly characterizes the overhead line system:

e  agrooved contact wire automatically tensioned by a dedicated tensioning device located at both ends
of the tension section length;

e a messenger cable automatically tensioned by a dedicated tensioning device located at both ends of
the tension section length;

e  droppers (cable type) hanging the contact wire on the messenger;

e an aerial protection cable, non-mechanically compensated, fastened to the outer wing of the
cantilever slope side by a suspension clamp;

e afeederin phase opposition, which can be:
O aerial cable, on open air, non-mechanically compensated, hung from a dedicated cap and pin

insulator mounted at one end of a cantilever fastened at pole top, on slope side;

0 aninsulated cable in case of installation in tunnels;

e anon-compensated supply feeder (eventually).

In tunnels, the same type of suspensions as those for open line equipment is used, except that the system
height is reduced. Consequently, the span is also reduced.

3.11.3 STATIONS

The stations along the line are to serve as passenger and freight facilities, as well as for operational
purposes (crossing and passing sidings). Several intermediate halts for passengers are foreseen. Their
location will be reviewed as the Project further developed with regard to the local demand and the
connection to the adjacent traffic infrastructure.
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Regarding the operational requirements of a single track line, the distance between two stations has to be
limited. Thus, a station may be planned at a location where no considerable traffic demand exists (e.g.
Zidilovo).

The length of the sidings refers to a train length of 600 m. The AGTC (European Agreement on International
Combined Transport Lines) intends a target value of 750 m length. At stations with regular freight train
crossing at least one siding with this length should be provided.

The passenger platforms have a length of 100 m. The planned arrangement is a lateral platform at the side
of the station building and a small platform (app. 2 m wide) between main track and siding. For safety
reasons, this platform should be replaced by a platform which provides sufficient space for passenger and
platform installations according to the applied structure gauge. If access is made by level crossing it should
not cross the main track.

The platforms of the halts would be combined, as appropriate, with neighboring road under/overpasses in
order to avoid track crossing.

The number dimensions of the freight facilities and tracks will be reviewed according the outcome of the
traffic and operational concept.

3.11.4 ROLLING STOCK (PASSENGER & FREIGHT) MOVEMENTS & TYPES

There will be 2 stages in the operation of the railway: during Stage 1, anticipated to last between 2014 and
2018, only Section 1 will be operational and will run on diesel traction. From 2018 onwards, the three
sections will be operational, and the railway will operate on electric traction.

With regards to diesel needs during Stage 1, at the time of preparing the ESIA there is only one diesel
storage facility, which is located in Skopje. In the future, when the Project is implemented, depending on
the needs, a new diesel storage facility may be constructed in the Northeast region. A full ESIA will be
prepared for this facility.

Taking into account the growing demand for passenger services along the new line, the improvement of
the access of the regional catchment area to major centers, Kumanovo and Skopje, the establishment of a
direct railway connection between Skopje and Sofia, and also between Albania and Bulgaria via
Macedonia, the service concept is based in the following assumptions:

Regional services

e The domestic (regional) trains will be operated by DMU (Diesel Multiple Unit) Trains or EMU (Electric
Multiple Unit) Trains. The available types of DMU/EMU (e.g. FLIRT, TALENT) make possible to adapt the
train configurations to the growing demand.

e The passenger train programme for domestic services will cover the demand for passenger services
along the Project line and supply a capable railway connection between the catchment area of the line
Kumanovo to the Bulgarian border and the economic, administrative and educational centre of Skopje.

e The operational programme considers in particular that the city of Kumanovo and its eastern
surrounding area (which have the biggest demand) will be connected to Skopje with sufficient
passenger services of demand-related frequency on the basis of synchronised timetables. Therefore,
the regional services should be extended from/to Skopje.

e The regional services will be carried out based on a synchronised timetable with fixed frequencies.
Each station and halt will be served on a regular interval (e.g. every hour or depending on demand).

It is intended to operate 2 lines for regional passenger’s services:

e Line 1 will serve the route Skopje-Kumanovo-Pero Cico (which has the shortest distance to the centre
of Kumanovo city) because a strong demand for passenger services is concentrated in this section.
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The trains between Skopje-Kumanovo and Pero Cico (Line 1) will stop at each station and halt between
Kumanovo and Pero Cico.Between Skopje and Kumanovo they will stop only in major access points in
order to offer attractive travel times.

e Line 2 will run from Skopje via Kumanovo-Beljakovce to Kriva Palanka, and later extended to Deve Bair
(border BG) on demand during the appraisal period.

The regional trains between Skopje-Kumanovo and Kriva Palanka (Line 2) will stop within the section
between Kumanovo and Kriva Palanka/ Deve Bair border BG at each station and halt in order to serve
the catchment area by the rail services.

Furthermore, a regional express train along the route Skopje-Kumanovo-Kriva Palanka will offer a
faster service and stop only at Kumanovo (and there may be various stops in the city), Kratovo and
Kriva Palanka.

International services

e The international services will mainly run between Skopje and Sofia as long-distance services with
direct interchanges at Skopje and Sofia to other origin/destinations in Macedonia, Bulgaria and Albania
(from 2019 Skopje-Sofia, from 2021 Albania-Skopje-Bulgaria).

e The international trains are anticipated to be fast long-distance trains between Skopje and Sofia, only
stopping on the Macedonian side at Kumanovo and Kriva Palanka. They will be operated as
locomotive-hauled trains with five coaches or DMU/ EMU. The use of more modern train
configurations (EMU) will depend on decisions of MZ-T (Macedonain Railways — Transport) and BDZ
(Bulgarian railways).

e Due to the intentions of BDZ to implement some modernization, including the electrification of the
sections between Gyueshevo and Sofia, until 2024 the international passenger services between
Skopje and Sofia will have to be operated by diesel traction on the Bulgarian side. On the Macedonian
side, electric traction will be possible. Therefore, a change of tractive stock in Gyueshovo will be
required between 2019 and 2024. In 2025 the Bulgarian sections will be modernised and electrified
and railway services will be fully operated on modern standards. In order to offer demand-oriented
travel times between the Bulgarian border and Sofia, it is assumed, for the period until 2025, that
passenger services will be operated by tilting trains. Otherwise, non-attractive travel times would be
the consequence.

e The connection with other origins / destinations in Macedonia, Bulgaria and Albania should be ensured
by an integrated timetable with fixed interchanges mainly at the node of Skopje.

Based on the above mentioned assumptions, the following passenger services are anticpated to commence
in 2019 (start of operations along the line as a whole) with regards to volume and regional structure of
demand for passenger traffic along the project line:

Stage Category of services PESSIMISTIC MOST LIKELY OPTIMISTIC
Stage 1 Domestic/ regional 12 train pairs /d 12 train pairs /d 12 ...16 train pairs
(mid of 2015-2018): services: /d

Re-opening of Kumanovo- | Line 1:

Beljakovce section (diesel | Regional train (Skopje-)
traction) Kumanovo-Pero Cico
Line 2: 4 train pairs/d 4 train pairs/d 4 train pairs/d
Regional train (Skopje-)
Kumanovo-Beljakovce

Stage 2/3 (from 2019): Domestic/ regional

Completion of the section | services:

Beljakovce —border Line 1: 12 train pairs/d 12 train pairs/d 12 ...16 train
MK/BG and connection to | regional train (Skopje-) pairs/d
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Stage

BG railway network (on
MK side from 2019
electric traction; on BG
side between 2019 and
2024 diesel traction, from
2025 electric traction)

Category of services

Kumanovo-Pero Cico

PESSIMISTIC

MOST LIKELY OPTIMISTIC

Line 2:

Regional train (Skopje-)
Kumanovo-Beljakovce-
Kriva Palanka —border BG

4 train pairs/d

4 train pairs/d

4 train pairs/d

Regional express (Skopje-

2...3 train pairs/d

2...3 train pairs/d

2...6 train pairs/d

) Kumanovo-Kriva Palanka
Border-crossing services:
Inter-city (Skopje-)
Kumanovo-Kriva Palanka-
BG border (-Sofia)
International regional
express

(Skopje-) Kumanovo-Kriva
Palanka-BG border (-
Sofia)

2 train pairs/d 2...4 train pairs/d | 2...6 train pairs/d

2 ... 4 train
pairs/d

2 train pairs/d 2 train pairs/d

Table 3-22 Anticipated Passenger Services

Based on the results of the transport demand forecast, the freight transport along the Project line will have
the following daily and annual volumes:

Freight transport volume tonnes/d

Freight transport volume ‘000 tonnes

. . p.a.
Section( traffic zones
o assi(gned o 2019 2030 2040 2019 2030 2040
- Start of Stage End of Start of Stage End of
Stage 2/3 2/3 Evaluat. Stage 2/3 2/3 Evaluat.
Period Period
Scenario: PESSIMISTIC
Kumanovo - Rankovce Total | 1904 | 3289 | 4240 | 634 | 1,09 1,412
(Kumanovo station thereof:
Ginovce station) dom. 389 648 811 130 216 270
int. 1,514 2,641 3,430 504 879 1,142
Rankovce-Kriva Palanka Total 1,741 2,978 3,840 580 992 1,279
(Ginovce station-Kriva thereof:
Palanka station) dom. 227 338 411 76 113 137
int. 1,514 2,641 3,430 504 879 1,142
Kriva Palanka-border Total 1,594 2,780 3,610 531 926 1,202
MK/BG (Kriva Palanka thereof:
station-border crossing dom. 80 139 181 27 46 60
point) int. 1,515 2,641 3,430 504 879 1,142
Scenario: MOST LIKELY
Kumanovo - Rankovce Total | 2,008 3,892 5,350 669 1,296 1,782
(Kumanovo station- thereof:
Ginovce station) dom. 430 865 1,151 143 288 383
int. 1,578 3,116 4,199 525 1,038 1,398
Rankovce-Kriva Palanka Total 1,841 3,586 4,820 613 1,194 1,605
(Ginovce station-Kriva thereof:
Palanka station) dom. 263 470 621 88 157 207
int. 1,578 3,116 4,199 525 1,038 1,398
Kriva Palanka-border Total 1,661 3,280 4,420 553 1,092 1,472
MK/BG thereof:
(Kriva Palanka station- dom. 83 164 221 28 55 74
border crossing point) int. 1,578 3,116 4,199 525 1,038 1,398
Scenario: OPTIMISTIC
Kumanovo - Rankovce Total | 219 | 5564 | 790 | 731 | 1,853 2,651
(Kumanovo station- thereof:
Ginovce station) dom. | 466 | 1268 | 1814 [ 155 | 422 604
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Freight transport volume tonnes/d Freight transport volume ‘000 tonnes
p.a.

Section( traffic zones

ond assigned railway 2019 2030 2040 2019 2030 2040 |
stations) 1) Start of Stage End of Start of Stage End of
Stage 2/3 2/3 Evaluat. Stage 2/3 2/3 Evaluat.
Period Period
int. 1,730 4,296 6,147 576 1,431 2,047
Rankovce-Kriva Palanka Total 2,008 5,001 7,160 669 1,665 2,384
(Ginovce station-Kriva thereof:
Palanka station) dom. 278 705 1,014 93 235 338
int. 1,730 4,296 6,147 576 1,431 2,047
Kriva Palanka-border Total 1,821 4,522 6,470 606 1,506 2,155
MK/BG (Kriva Palanka thereof:
station-border crossing dom. 91 226 324 30 75 108
point) int. 1,730 4,296 6,147 576 1,431 2,047

Table 3-23 Estimated Freight Transport along the Project Line

3.11.5 RAILWAY MAINTENANCE OPERATIONS

Maintenance of railways is regulated with Rulebook for way of maintenance, way of evidencing and usage
of data for the permanent way (Official Gazette No. 137 dated 14.11.2007).

According to this Rulebook maintenance of tracks, appliances and facilities on the railway should be done
in accordance with relevant railway standards and other technical regulation and norms which refer to
railway and facilities, objects and appliances on the tracks, if it's not required differently with this rulebook.

Maintenance of permanent way is separated to:

1) Regular maintenance is planned priory and it's repeating periodically. It's consist from: current
maintenance, average repairing and main repairing.

2) Investment maintenance which consists from: reconstruction of part of the railway and servicing.

3) Unplanned maintenance

Regular maintenance aims to remove smaller defects and shortages on permanent way occurred in the
period between average and main repairing. With regular maintenance the aim is to delay attrition of the
track material and within regulated tolerance aims to keep the width, height and direction of track. Regular
maintenance works include: dewatering of ballast, protection of tracks from outwear, lubrication and
protraction of track accessories and checking of the accuracy of the same, maintenance of built in tracks
(shackling, bunging and coating), regulation of the tracks, returning of misbalanced tracks, checking of
profiles, replacement of tracks, replacement of tracks accessories and etc.

Investment maintenance consists of all works which can not be done under regular maintenance. For all
works under investment maintenance, project for reconstruction needs to be prepared as well separate a
EIA.

Planned maintenance is related with unplanned attrition of material, force majeure (floods, landslide,
gully, sliding, emergency situations or are caused by some works in vicinity of railway, beside the railway or
at the railway.

Vegetation Management

Regular maintenance of vegetation within the railway line rights-of-way is necessary to avoid interference
with train operations and track maintenance. Unchecked growth of trees and plants can cover signals, fall
into the tracks and overhead power lines, and prevent workers from getting to places of safety when trains
are passing.
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The railway regulation requires the management of vegetation so that it does not become a fire hazard
(because trains produce sparks), obstruct visibility of railway signs and signals, interfere with track site
duties performed by railway employees, prevent proper functioning of signal and communication lines, or
prevent railway employees from visually inspecting the moving equipment.

The regular maintenance of rights-of-way to control vegetation may involve the use of mechanical
methods (e.g. cutting/mowing with heavy machinery or hand pruning) and use of herbicides.

Herbicides are essential in railway vegetation management programs for compliance with safety
regulations. It is not possible to ensure safety and reliability using non-chemical control methods alone. For
weed control in the ballast section-the rock underlining the track structure- there is no proven alternative
to targeted herbicide applications.

Without vegetation management using herbicides, excessive weed growth within railway tracks would
affect track geometry, causing track instabilities and potentially leading to accidents. Poorly controlled
vegetation also lessens the effectiveness of safety inspections and impedes drainage. In addition, leaf litter
and debris on track rails creates slippery conditions for acceleration and breaking.

Table 3-24 below shows the main interferences with train operations and track maintenance, the

associated risks, and the recommended measures to reduce these risks.

Trees/branches falling
on to the track.
Vegetation fouling the
clearance envelope.

Risks

Injury to train drivers
and passengers on
train. Injury to work
crews. Damage to
trains.

To reduce occurrence

Select appropriate
species that are not
subject to wind throw
or shedding branches.
Plant trees a distance
away from track of the
mature height of the
tree.

Vegetation obstructing
line of sight at level
crossings.

Collision of trains with
road vehicles who fail
to give way.

Select appropriate low
growing species, e.g.
native grasses.

= Vegetation obstructing

line of sight of signaling
or signage.

Reduces braking
distances of trains and
increases chances of
SPAD (signal passed at
danger).

Maintain clearance
envelope. Select
appropriate low
growing species, e.g.
native grasses.

Vegetation fouling
communication/power
lines

Broken telemetry wires
may allow two trains to
enter a section
resulting in a head-on
collision. Fires may
result from short
circuiting power lines.

Maintain clearance
envelope under and
around pole lines.

ep’;sa(DB)
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Vegetative fuel.

Risks

Sparks from trains or
work crews, lightning
strikes or arson may
result in a fire on the
rail reserve.

To reduce occurrence

Reduce fuel loads by
managing mechanically,
burning or substituting
with vegetation of
lower biomass.
Chemical management
may be used in areas of
non-native vegetation.

Trees/shrubs on face of
rock cutting leading to
‘root jacking’.

Rocks falling onto rail
infrastructure resulting
in damage. Rock falls
causing injury to
people.

Remove trees/shrubs
from faces of rock
cuttings.

Excessive vegetative
growth in work areas,
e.g. signal boxes,
shunting yards etc.

Hazardous to work
crews — living dangers,
e.g. snakes and also
tripping hazards.

Keep work areas
maintained — reduce
weed growth as
outlined in this
document.

Growth at the toe of
ballast reduces track
drainage.

Reducing drainage
softens formation and
leads to track defects
and increased
maintenance.

Keep toe area clear by
use of appropriate
chemical.

Table 3-24 Summary of Vegetation Management Related Maintenance Issues
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4 ASSESSMENT METHODOLOGY & SCOPING ASSESSMENT

4.1 GENERAL APPROACH TO THE ASSESSMENT
The ESIA Methodology is based on extensive experience and knowledge of the:

a) Environmental and Social Impact Assessment procedure in Macedonia;

b) International environmental and social policies and performance requirements (e.g. EBRD, EIB and
IFC);

c) Environmental impact assessment techniques and methods (e.g. national and EU Guidance on EIA
procedures, Scoping Check Lists, DMRB Volume 11, Leopold Matrix, Geographical Information Systems
GIS), Environmental auditing questionnaires etc.);

d) National and EU environmental and social legislation relevant to the Project, see Chapter 2 (and the
understanding of the important gaps existing between National & EU legislation);

e) Multilateral Conventions that Macedonia has ratified, including those focused on transparent and open
public disclosure processes (see Chapter 2), for example the Aarhus and Espoo Conventions?;

f) Importance of public involvement at the earlier phases of project preparation in order to ensure open
discussion and public participation in the decision-making process.

As a degree of the required works for the Railway Corridor VIII — Eastern Section Project were previously
completed this has been taken into account in the assessment process.

The aim of an Environmental & Social Impact Assessment (ESIA) is to identify the potential environmental
and social impacts of a project and to evaluate mitigation and management measures to avoid, reduce or
remediate potential impacts. The general approach to the assessment of the Railway Corridor VIII — Eastern
Section Project has been developed on the basis of the standard ESIA practice defined in the following
steps:

e Define the Project & Consider Alternatives: Define the proposed Project activities, timeframe and
details which are likely to affect the surrounding environment and communities, along with
considering the alternatives (e.g. route alignment alternatives) (see Chapter 3);

e Scoping: Define the scope of the assessment based on the issues which have the potential to cause
significant effects on the receiving environment and communities, and from the Scoping Opinion of the
regulatory authority in this regard (i.e. the MoEPP) (see Chapter 4);

e Study Area(s): Establish the study areas, including both the spatial and temporal boundaries (see
Chapters 5 & 6);

e Baseline Conditions: Define the existing baseline social and environmental conditions of the study
area along the route and within the potential area of influence of the Project. The baseline seeks to
identify the environmental and social receptors and resources within the study area in order to
understand and determine the value (or sensitivity) of these receptors and resources (see Chapter 5);

e Identify Potential Social & Environmental Impacts of the Project: Define (for relevant aspects) the
value (or sensitivity) of the receptors and resources likely to be impacted. Identify the potential
environmental and social impacts, (including cumulative, synergistic and transboundary impacts).

! Design Manual for Roads and Bridges (DMRB); Volume 11: Environmental Assessment: Section 2 (2008); dft.gov.uk

? UNECE Convention on Access to Information, Public Participation in Decision-making and Access to Justice in Environmental
Matters (adopted on 25th June 1998); (Aarhus Convention) and Convention on Environmental Impact Assessment in a
Transboundary Context (Espoo Convention) (February 1991)
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Determine the magnitude of potential impacts (i.e. change) from the Project on the environmental and
social baseline conditions (including the receptors and resources). Determine the likely significance of
the effect of these impacts before mitigation measures are applied (i.e. Significance of Effects
(without mitigation)); (Chapter 6);

o Detail Appropriate Mitigation Measures: Detail appropriate mitigation measures to address predicted
negative effects and enhancement measures to maximise anticipated benefits (see Chapter 7),

o Assess the Residual Effects of the Project and Determine Level of Significance: Determine
significance of residual effects (including any residual cumulative, synergistic and transboundary
effects) after consideration of the effectiveness of the design and committed mitigation measures.
Therefore this stage of the assessment determines the likely significance of any residual effects
following the application of mitigation measures (i.e. Significance of Effects (with mitigation)) by
considering the Significance of Effects (without mitigation) along with the probable success of
mitigation measures; (see Chapter 7).

e Plan Environmental & Social Management & Monitoring Arrangements, including Stakeholder
Engagement; (see Chapter 8).

This Chapter of the ESIA provides a description of the assessment methodology for the Railway Corridor
VIII — Eastern Section Project. Chapter 3 of the ESIA outlines the Project Description and Consideration of
Alternatives, based on the current knowledge of the Project and previous project preparation activities.
Baseline environmental and social conditions are described within Chapter 5. Potential environmental and
social impacts, mitigation measures and residual effects are presented within Chapters 6 and 7,
respectively. With the environmental and social management and monitoring arrangements for the Project
being described in Chapter 8.

The ESIA procedure in Macedonia, which follows the requirements of EU Directives on ESIA, consists of 4
main steps:

e a Screening process (in which the need or not to subject a particular project to full ESIA procedure is
determined);

e a Scoping process (where the authority and Project Proponent (in this case the MoTC) establishes the
content and extent of the matters and critical issues to be covered in ESIA study);

e the Preparation of the ESIA study itself (according to the guidelines established in the legislation and
the requirements set in the scoping decision); and

e the Decision-making process to grant or reject the project implementation consent (based on the
analysis of the adequacy of the ESIA study to demonstrate the environmental and social performance
of the project, and the input of the stakeholders resulting from the stakeholder engagement process
that has taken place during the ESIA procedure). After project implementation, the procedure is to
continue by monitoring the environmental and social performance of the project.

The ESIA procedure is briefly summarized in Figure 4-1 Diagram of National ESIA Procedure and a more
detailed description of this procedure is provided in Chapter 2.
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National Environmental and Social Impact Assessment (ESIA) procedure

. I MoEPP/ PP
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L » Publishing Scoping opinion ¢ <
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Study -
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the EIA Study Draft ESIA Study
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summary l
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ESIA Study
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project implementation

Public hearing
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—>

Request for contemporary l ;
»| measure prohibition for the project Consent for project
implementation to the Court — implementation

Figure 4-1 Diagram of National ESIA Procedure

Below the screening and scoping steps undertaken for the Railway Corridor VIII — Eastern Section Project
are described, followed by a description of the methodology used in the preparation of the ESIA study. A
full description of the organization of the ESIA study is provided in Chapter 1.

4.2 SCREENING

The “Railway Corridor VIII — Eastern Section” Project falls under Annex | of the Decree on determining
projects for which the full EIA procedure should be carried out (Official Gazette No. 74/05), under sub-
category 7(a): Construction of lines for long-distance railway traffic and airports with a basic runway length
of 2,100 m or more. Consequently, the Project has been subject to the full EIA procedure, according to the
Macedonian environmental legislation (listed in Chapter 2, Sub-chapter 2.1.1).

Likewise, according to the EBRD categorization of the financed projects based on environmental and
social criteria reflecting the level of potential impacts, nature and level of assessments, information
disclosure and stakeholder engagement, the Project falls under the Appendix 1: Category A projects,
sub-category 7: Construction of motorways, express roads and lines for long-distance railway traffic.
Therefore a participatory assessment process has been undertaken following the EBRD Performance
Requirements given in their Environmental and Social Policy (20083), as well as the EIB’s
environmental and social requirements outlined in their Environmental and Social Practices Handbook

% Environmental & Social Policy (May 2008); European Bank for Reconstruction and  Development

http://www.ebrd.com/downloads/about/sustainability/2008policy.pdf
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(Version 2: 24/02/2010). The development of the Macedonian EIA and EBRD’s ESIA has been
consolidated into one process and documented in this single report.

4.3 SCOPING OPINION & ASSESSMENT

A scoping assessment has been undertaken to identify the environmental and social aspects which are
likely to be potentially affected by the Project in order to determine the areas of the assessment that
should be focused on. The scoping process considered the following matters:

e the scoping opinion and guidance provided by the Ministry of Environment and Physical Planning
(MoEPP);

e Stakeholder Scoping; and

e Scoping matrix (based on the Leopold Matrix method to a degree): a scoping matrix has been used to
take account of the potential interaction between the project activities and the various environmental
and social aspects.

4.3.1 SCOPING OPINION & GUIDANCE FROM REGULATOR (MOEPP)

According to the national ESIA procedure, the Ministry of Transport and Communication/JP “Macedonian
Railways”- PERI submitted the “Notification Letter to the Ministry of Environment and Physical Planning —
Environmental Administration” in March 2011, asking for a scoping opinion to identify the types of
environmental impacts to be investigated in more detail and to be reported in the ESIA Study. The Ministry
of Environment and Physical Planning (MoEPP) provided officially the Decision on the necessity for full ESIA
procedure in June 2011. As for the scope of the study, besides the questions included in the Checklist for
determination of the scope of the study for evaluation of the project’s impact on the environment, the
investor was required to elaborate in detail the following issues (a copy of the Decision with archive
number 11-2285/2 from 17.06.2011 is provided in Annex 2):

a) Visual aspects: the physical characteristics and visual effects of the railway infrastructure related to the
acceptability of the new landscape of the region by the local population and other receptors, especially
in the operational phase, should be included;

b) Biological diversity: the study should include an analysis of the biological diversity of the region,
possible presence of protected and affected types of habitats, presence of protected areas, areas
envisaged to be put under protection, presence of ecosystems, as well as the potential impacts of the
project’s execution;

c) Cumulative impacts: an analysis of the cumulative impacts should be included in case there are
projects / installations with a potential for similar impacts on the environment in the surrounding of
the proposed project; and

d) Socio- economic aspects: a review of the potential direct and indirect effects of the project on the local
economy and the social conditions in the region should be included.

These issues and all other relevant socio-economic and environmental issues have been covered as well,

according to the national legislation on ESIA Study Content (Listed in Table 2-1; Chapter 2).

4.3.2 STAKEHOLDER SCOPING MEETINGS

In order to ensure stakeholder engagement early in the environmental and social appraisal process,
Scoping Stakeholder Meetings were organized during January to May 2011 with all identified stakeholders
(the Stakeholder Matrix is given in the Stakeholder Engagement Plan (SEP) see Chapter 12). The objectives
of the meetings were to:

a) Disclose relevant project information;

b) Understand better the local circumstances regarding the social and economic development of the
region/municipalities, and opportunities for further development after the project implementation;
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c) Discuss the possible environmental sensitive areas along the railway corridor and any “hot”
environmental issues already identified within the strategic environmental planning documents; and

d) Discuss the best suitable consultation methods and ways in which the public can participate in open,
proactive manners.

All information and data on environmental and social issues relevant to the project activities were
welcome and taken into account for the baseline research. All local specific conditions or priorities already
adopted in strategic planning documents (e.g. LEAP (Local Environmental Action Plan), LER (Local
Economical Development), Waste Management Plan and Programmes, various environmental analytical
tests on water, noise and air quality) were also taken into consideration.

All the main findings, concerns and recommendations provided by the various stakeholders during the
scoping meetings were taken into consideration in the scoping assessment. The stakeholders pointed out
several crucial issues including:

a) the large dump site for inert waste near Kuklica was developed as a temporary one and due to the lack
of restored/ re-cultivation and village being flooded;

b) necessity of reuse of the inert waste by the local SMEs;

c) the protection of small rivers/streams near Kriva Palanka (Krkljanska and Kiselicka);

d) need for rail crossings (over and under);

e) the access roads that will be constructed should be available for people to have easy access to the
train;

f) the signaling should be made on proper manner to avoid any accidents;

g) the existing roads will be damaged due to movement of heavy vehicles and machines, so the
rehabilitation of the roads is required when the construction work finish;

h) the necessity of employment of the local population;
i) level of noise during the operational phase; and

j) needs for public awareness about the risk control and reduction of railway accidents.

4.3.3 SCOPING MATRIX

The potential environmental and social4 impacts of the planned rehabilitation project activities (especially
important for the Section 1 of the railway alignment) and construction activities of the planned railway line
for the Section 2 and Section 3 were reviewed in the Scoping Matrix for the main project phases to identify
the likely environmental and social aspects which will be impacted by them. The Project activities that have
been considered as part of the Scoping Matrix include those to be undertaken during the design,
rehabilitation, construction and operation of the railway. These phases are described below and includes
the interim operation of Section 1 using diesel traction and operation of the whole eastern section (Section
1 to 3) using electric traction:

e The Construction Phase (including design) activities considered in the scoping phase and where
relevant within the subsequent impact assessment includes all those undertaken during the time of
building and construction of all railway elements for the entire Project during both investment delivery
phases (Stage 1 and Stage 2/3; see Chapter 3 Project Description). This would include all construction
activities and decommissioning of the temporary construction facilities.

e Two Operational Phases which are considered reflective of the investment delivery phases (Stage 1
and Stages 2/3 outlined in Chapter 3):

O Operational Phase (Stage 1): Operation of Section 1 Kumanovo to Beljakovce only using diesel
traction from the end of 2014 to 2018 when Stages 2/3 are anticipated to be completed; and

4 . .
Also referred to as socio-economic.
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O Operational Phase (Stage 2): Operation of completed Railway Corridor VIII — Eastern Section
Project Section 1, 2 and 3 Kumanovo to Bulgarian border (Deve Bair) using electric traction
anticipated to commence railway operations by the end of 2018.

The Operational Phase assessment considers all operational activities including:

e Operation of the railway line, which may potentially result in impacts such as the generation of noise
and vibration, release of chemicals, fuels or hazardous substances leakage from the freight traffic,
killing of crossing animals, generation of various waste streams; and

e Maintenance activities of the trains/track or electrification system, which may potentially result in
impacts such as on the occupational health and safety for the workers that will perform regular
maintenance of the railway and public safety during the maintenance.

Decommissioning of construction sites and temporary facilities is also considered within the scope of the
assessment as part of the Construction Phase activities. However, decommissioning of the railway line has
not been considered within the ESIA at this stage due to both limited information being available at this
stage with regard to the ceasing of operation of the railway and given the intention is with maintenance
the railway line will continue to operate beyond its design life. In the event that the railway line ceases
operation and needs to be decommissioned relevant approvals will be sought and if required an ESIA
produced for this phase.

The potential impacts (adverse and positive) of all planned project activities have been identified and the
interaction among the project activities in all these phases and the natural/physical environment and
social-economic life of the population was addressed using the Environmental and Social Scoping Matrixes
below.
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PROJECT ACTIONS/ACTIVITIES

Surface water flow

Surface water
Hydrogeological
Protected and

el Designated sites
Cultural Heritage

Noise and

il oil quality
l¥Soil erosion
il Topsoil

il deposition
lalAir quality
el andscape
ialFlora
lelFauna

il Habitats

1 | Clearance of existing land, vegetation and buildings
Temporary sites used for construction works (material
storaqe and equ:pmen.t maintenance camp_s, concrete . X X X X X X X X X X
batching plants, crushing plants) and housing of construction
workers

3 Above ground construction, earthworks, cut and fill or
excavations, and building of linear structures and stations

4 | Underground works including mining or tunnelling X X X X
5 | Haulage roads X

6 | Construction traffic and machinery movement X X X X X X X
7

8

9

Inert waste landfills X
Borrow pits X X X
Impoundment, realignment or other changes to the
hydrology of watercourses or aquifers

10 | Rivers/Stream crossings (building the bridges) X X X
Usage, storage, transport, handling or production of
hazardous substances

STAGE 1 (Diesel traction)

Trains passing X X X X X X
Presence of permanent way, bridges, tunnels and stations X X X X X
Passengers/loads in/out the trains and at stations
Maintenance of railway track X X X X X X X
STAGE 2 (Electrical traction)
Trains passing X X X
Overhead power lines X X X
Presence of permanent way, bridges, tunnels and stations X X X X X
Passengers/loads in/out the trains and at stations X X X X
Maintenance of railway track X X X X X X X

Construction phase

X | X | X|X

X| X | X[X|[X|X
X[ X | XXX
X | X | X[X|[X|X

X | X| X [ X|X|X|X
x

x
x
x
X [X| X |X
x
x
x

x

x
x
x
x

DRIWIN|R

x
x
x

Operational phases

NAWIN|R

Table 4-1 Scoping Matrix — Environmental Aspects - Identification of the Potential Interactions Between Project Actions and Environmental Aspects
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1 Above g.round constfuc:tlon, ef::rthworks, cut and fill or. X X X X X x| x X X X X
© excavations, and building of linear structures and stations
_::"6 Temporary sites used for construction works (material
:cr. 2 storage and equipment maintenance camps, concrete X X X X x| x X X
o batching plants, crushing plants) and housing of construction
‘g workers, placement of borrow pits and landfill
£ | 3 | Haulage roads X X X X
§ 4 | Construction traffic and machinery movement X X X X X
Manipulation with hazardous materials during construction
5 . . . . X X
and transport of raw materials and finished materials
OPERATIONAL PHASE (Stage 1) Operation of Section 1 Kumanovo to Beljakovce only with Diesel Traction
" The fact the railway is operated under diesel or electrical power does not create differential impacts in social receptors
§ OPERATIONAL PHASE (Stages 2/3) Operation of completed Railway Corridor VIl — Eastern Section Project Section 1, 2 and 3 Kumanovo to
< | Bulgarian border (Deve Bair) using Electric Traction
(_cu 1 Presence of perma.nent wa).l, bridges, tunnels and stations, X X X x| x X X X X
o passenger and freight traffic
=)
g 2 | Passengers/loads in/out the trains and at stations X X
8- 3 | Maintenance of railway track X
4 Trains passing X X X
5 | Overhead power lines X X X
Table 4-2 Scoping Matrix — Social Aspects - Identification of the Potential Interactions Between Project Actions and Social Aspects
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4.3.4 CONCLUSIONS TO PROJECT SCOPING ASSESSMENT

Based on the scoping process, which has considered the findings from the Stakeholder Scoping Meetings,
the scoping opinion and guidance provided by the MoEPP and from the Scoping Matrixes to identify the
potentially affected environmental and social aspects, the assessment of impacts in the ESIA has focused
on the following issues:

e Soil and waste;

e Surface and ground water;

e Air emissions and air quality including climate change;
e landscape and visual effects;

e Noise and vibration;

e Habitats;

e Flora and Fauna;

e Protected and Designated areas;

e Natural, cultural and archaeological heritage;

e Job creation;

e Income opportunities;

e lLabour and working conditions including OH&S standards;
e Community safety and health;

e livelihood;

e Living conditions;

e Railway accidents;

e Development of local, regional and national economy.

In addition, consideration has also been given to the cumulative effects, synergy among impacts and
transboundary impacts (see Chapter 7).

4.4 SPATIAL & TEMPORAL SCOPE

4.4.1 SPATIAL STUDY / INVESTIGATION AREA

The spatial scope of the study/investigation area for the assessment has been determined for each of the
environmental and social aspects/topics on a case by case basis in order to reflect both the:

e potential area of influence of the Project; and

e the surrounding environment over which significant effects could reasonably occur both from the
Project and in combination with any other relevant projects/developments in the area.

For the majority of the environmental and social aspects/topics, the strip of land adjacent to the railway
alignment has been considered for the assessment of impacts. However, where sensitive receptors and
resources are located beyond the immediate area along the route, this has been considered where
appropriate to be part of the study area for certain environmental and social topics. The results of the
consultation with stakeholders (e.g. Stakeholder Scoping Meetings) have been considered when
determining the relevant spatial study area for specific environmental and social topics.

Where relevant, consideration is given to the potential ‘regional’ and ‘local’ effects of the Project in
determining the study areas. Therefore, where appropriate, for some topics, and specifically the social
ones, a Regional Study Area (RSA) and a Local Study Areas (LSA) have been adopted. The social topics
(including socio-economic and land use_ Local Study Area were determined by consideration of the
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potential effects on local communities. Given the wider regional and national influence of the Railway
Corridor VllI-Eastern Section Project, a Regional Study Area (i.e. the North-East region of Macedonia) was
considered relevant for certain elements of the socio-economic assessment. The environmental topics
study areas were determined by consideration of potential effects on the physical and natural environment
per environmental topic.

Both potential direct and indirect effects are considered in the impact assessment and in determining the
appropriate study areas. Each topic has considered the areas where direct effects are likely to occur (i.e.
generally within the Project footprint with a relevant buffer) and the area where indirect and cumulative
effects are likely to occur on the surrounding area and the communities that live and work in the area from
the proposed Project activities during construction and operation of the railway.

In any case, in Chapter 5 describing the environmental and social baseline, the study area is defined for
each individual environmental and social aspect.

4.4.2 TEMPORAL SCOPE OF ASSESSMENT

The Railway Corridor VIII — Eastern Section Project will be delivered in 2 main phases (Stage 1 and Stages 2;
see Chapter 3). Hence, it has been determined that the ESIA should address the following assessment
phases:

e The Construction Phase (including design): during the time of building and construction of all railway
elements for the entire Project during both investment delivery phases (Stage 1 and Stage 2; see
Chapter 3 Project Description).

e Two Operational Phases, which are considered to be reflective of the investment delivery phases
(Stage 1 and Stage 2 outlined in Chapter 3):

O Operational Phase (Stage 1): Operation of Section 1 Kumanovo to Beljakovce only using diesel
traction from the end of 2014 to 2018 when the construction of Stage 2 is anticipated to be
completed; and

O Operational Phase (Stage 2): Operation of completed Railway Corridor VIII — Eastern Section
Project Sections 1, 2 and 3 Kumanovo to Bulgarian border (Deve Bair) using electric traction,
railway operations are anticipate to commence by the end of 2018.

4.5 BASELINE ENVIRONMENTAL & SOCIAL CONDITIONS

4.5.1 BASELINE DATA GATHERING

The baseline data gathering was designed to provide sufficient data and information on the existing state
of environment, socio-economic and other social conditions of the study/investigation area at the national,
regional(covering the north-eastern region), and local(focused on the specific conditions in the immediate
vicinity of the railway alignment), as appropriate.

The following baseline research methods were used:

a) Desk based research through the available strategic planning documents (e.g. National Transport
Strategy, Spatial Plan for Macedonia, Annual Reports from the State Statistical Office, National
Environmental Action Plan Il, National Environmental Approximation Strategy, National Biodiversity
Strategy and Action Plan, Programme for development of the North-Eastern region, Local
Environmental Action Plans, Local Economic Development Plans, main project documentation, and
studies on specific environment/social issues (e.g. Main Project on landfills for inert waste,
Expropriation Report, Archaeological Research Reports, etc.);
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b) Research through the existing social-economic databases (e.g. regional and local population indicators
like demographics, migration patterns, social development indicators like unemployment,
employment, economy structure, labour market, income levels, land use, e- NGO, social organizations
and national data on the macro economic situation, economic activities, education, health, recreation,
social policy, development priorities, etc.);

c) Research through the existing environmental databases (e.g. protected areas along the alignment,
Emerald Network areas, natural, cultural and archaeological sites near the route, characteristics of
land, geomorphology, noise indicators, water resources and water quality, existing waste practices in
Macedonia, air quality, etc.);

d) Field visits — several site visits were performed by the ESIA experts and responsible persons from PERI
with the main aim of gathering site specific information or generating data needed to better
understand better the sensitivity of the receptors that may be potentially affected by the project
through meetings, questionnaires, measurements, etc.;

e) The field observations and the habitat types mapping performed in May-June 2011 in order to
recognise the existing habitats, evaluate the biodiversity of existing ecosystems, and recognise the sites
of special importance concerning the biodiversity and the natural heritage;

f) The Survey on socio-economic conditions of the population living in the settlement of PeroCico,
Kumanovo, conducted by the Center for Social Welfare Kumanovo;

g) The noise surveys conducted in July 2011 to make up for the lack of existing data on noise indicators
along the railway route; and

h) Expert judgment for some issues where no other data source was available.

4.5.2 SOURCES OF DATA

The main sources of information and data were the public enterprise “Macedonian Railways -
Infrastructure” — PERI, the Ministry of Transport and Communication, the Ministry of Environment and
Physical Planning, the Ministry of Culture, the Center for Social Welfare Kumanovo, the State Statistical
Office of the Republic of Macedonia, The Ministry of Economy, the Ministry of Social Affairs and the
municipalities of Kumanovo, Kratovo, KrivaPalanka and Rankovce.

A detailed list of all the relevant data and information sources used during the development of the ESIA
Study is presented in Chapter 15 References.

4.6 ASSESSMENT METHODOLOGY

The impact identification and assessment process has been carried out based on the baseline conditions
identified, the value/sensitivity of resources and receptors, and the project actions and activities that may
significantly affect the baseline environmental or socio economic conditions during any of the various
project phases (i.e. Temporal Scope described above). The assessment has followed the methodology and
Significance Criteria described below (unless specifically noted within the impact assessment sections
(Chapters 6.2 and 6.3), and has concentrated on identifying the likely significant residual effects of the
Project. Broadly, significance is a function of:

e The value of the resource or the sensitivity of the receiving environment/community/receptor
and numbers affected (where relevant), including the current status/characteristics of
community receptors;

e The type (direct/indirect/cumulative) and the magnitude of the impact(low/medium/high),
and whether it be adverse or beneficial;

¢ The reversibility of the impact (reversible/irreversible impact);

e Geographic extent of the impact (local/regional/national or transboundary/global);
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e Time when the impact occurs (immediate/delayed);

e Duration of the impact (short term/medium term/long-term);

e Likelihood of the impact occurring (certain/probable/unlikely).

Unless specified otherwise within the methodology for each topic, the value, magnitude of change and
significance of effect has been established based on the guidance below (which has partially been based on

the Leopold Matrix method and good practice guidance for linear project (e.g. as contained within DMRB
Volume 11 Section 2°)).

4.6.1 ASSIGNING VALUE (OR SENSITIVITY) OF ENVIROMENTAL & SOCIAL
RESOURCES AND RECEPTORS

Certain environmental and social aspects/topic assessments have defined (for relevant aspects) the value
(or sensitivity) of the receptors and resources likely to be impacted, such as watercourses, landscape
quality, habitats and cultural heritage. The value of potential environmental and social receptors and
resources has been established, unless stated in the topic impact assessments (Chapter 6) in accordance
with the generic criteria outlined in the table below:

(se:ml:iltlil\‘/eity) Typical descriptors
Very High Very high importance and rarity, international scale and very limited potential for substitution.
High High importance and rarity, national scale, and limited potential for substitution
Medium High or medium importance and rarity, regional scale, limited potential for substitution.

Low (or Lower) Low or medium importance and rarity, local scale.

Negligible Very low importance and rarity, local scale.

Table 4-2 Generic Environmental/Social Value (or Sensitivity) Criteria®

4.6.2 IDENTIFICATION OF POTENTIAL ENVIRONMENTAL & SOCIAL IMPACTS

The potential environmental and social” impacts (adverse and positive) of all planned project activities
during the Construction and Operational Phases were initially identified by means of the Scoping Matrix,
where the interactions between relevant project activities and the natural/physical environmental aspects
and the social aspects were considered to determine whether the interaction may create a potential
impact.

The potential impacts on the baseline conditions were then evaluated according the following criteria:

Further Description | Indicative Assessment Thresholds used for each Rating Criteria:

Criteria .
of Criteria Threshold Typical Descriptions
Positive Impact is an improvement on the current situation or is
(Bt e L k@l Direction of the desirable
Impact impact. . Impact is a worsening over the current situation or is not
Negative

desirable.

> Design Manual for Roads and Bridges (DMRB); Volume 11: Environmental Assessment: Section 2 (2008); dft.gov.uk
® Based upon DMRB Volume 11 Section 2 part 5 Table 2.1; August 2008 (dft.gov.uk).
7 Including socio-economic impacts.
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Criteria

Type of Impact

Reversibility

Geographic Extent

Time when the
impact occurs

Duration

Further Description

Indicative Assessment Thresholds used for each Rating Criteria:

of Criteria Threshold Typical Descriptions
Project results in a direct impact upon
Direct aspect/receptor/resource (i.e. generally within the Project
footprint with a relevant buffer).
Indirect Indirect effect upon aspect/receptor/resource.
Cumulative Cumulative effect upon spect/receptor/resource.
Reversibility is the
ability for a physical Reversible The effect is reversible.
parameter, biological
or social community
to return to the
conditions that
existed prior to the Irreversible The effect is potentially permanent and not reversible.
impact.
Impact is limited to specific individuals or population
Local groups/communities or environmental receptors at or close to
Describes the area the Railway Corridor VIlII-Eastern Section.
over which the Regional Impact extends across the North-Eastern region of Macedonia.
particular impact will -
oceur and is related National or Imlpact extenc:f through much or all of Macedonia or
; Bulgaria/South East European (SEE) area.
to the spatial Transboundary garia/ pean (SEE)
boundaries of the
assessment.
Global Effect extends globally beyond SEE area.
Immediate Effect occurs immediately following project activity/action.
Associated with when
the impact will occur. Effect delayed and occurs sometime after project
Delayed L .
activity/action.
Refers to how long an | Short-term Impact is expected to last in the short-term (e.g. less than two

impact will occur and
is closely related to
the project phase or
activity that could

years).

Medium-term

Impact is expected to last in the medium-term (e.g. between
two and ten years).

Impact extends throughout operation of railway and/or

cause the impact. Long-term beyond 10 years
Unlikely The impact can be considered to be unlikely to occur.
S _ The impact can be considered to have a medium likelihood of
Likelihood of The likelihood that Probable occurriFr:
appearance the impact will occur. i
Certain The impact can be considered to have a high likelihood of
occurring.
Negligible/No .
gligible/ Does not have a measurable impact.
change
Describes the nature
and extent of the Has a distinguishable low level impact on the environmental
social or component or on individuals within the local population/social
. aspects.
. environmental
Magnitude impact, and is For Negative Impacts: Some measurable change in resource or
P its quality or vulnerability; minor loss of, or alteration to, one
quantified in terms of | |ow
the amount of (maybe more) key characteristics, features or elements.
change. For Positive impacts: Minor benefits to, or addition of, one
(maybe more) key characteristics, features or elements; some
beneficial impact on resource or reduced risk of negative
impact occurring.
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Criteria

Further Description | Indicative Assessment Thresholds used for each Rating Criteria:

of Criteria Threshold Typical Descriptions

Impacts are both distinguishable and measurable and affect
the majority of the local population/social aspects or
environment.

For Negative Impacts: Loss of resource, but not adversely
Medium affecting the integrity; partial loss of/damage to key
characteristics, features or elements.

For Positive Impacts: Benefit to, or addition of, key
characteristics, features or elements; improvement of
receptor/resource quality.

Has a measurable and sustained positive or negative impact
on social or environmental aspects.

For Negative Impacts: Loss of resource and/or quality and

High integrity of resource; severe damage to key characteristics,
& features or elements.

For Positive Impacts: Large scale or high improvement of

resource quality; extensive restoration or enhancement;

major improvement in receptor/resource quality.

Table 4-3 Criteria for Evaluation of the Potential Impacts

Furthermore, for certain topics quantitative thresholds/limit values (e.g. air quality, water quality, noise
levels etc) have been considered in determining the Magnitude of Impact.

4.6.3 SIGNIFICANCE CRITERIA

The likely significance of the effect of these impacts before mitigation measures are applied (i.e.
Significance of Effects (without mitigation)) were then assessed based on the following the generic
Significance Criteria outlined in the Table below. Furthermore, this Significance Criteria has been
considered when determining the significance of the Residual Effects (with mitigation) referred to below
under Sub-chapter 4.6.5.

Significance

Category

Typical description of effects

Very Large

Only negative effects are normally assigned this level of significance. They represent key factors in the
decision-making process. These effects are generally, but not always, associated with sites or features of
international, national or regional importance that are likely to suffer a significant permanent irreversible
impact and loss of resource integrity. However, in special cases a major/high change in a site or feature of
local importance may potential enter this category. Significant permanent irreversible impacts to a defined
community and its quality of life and socio-economic status which would represent key factors for decision—
making processes related to the Project. Significant risks to community safety which may result in fatalities
that cannot be mitigated. Loss of properties, land and livelihood opportunities of a scale which would make
a defined community and its quality of life unsustainable.

Large

Effects are measurable and sustained and result in strong concern among stakeholders or result in substantive
changes in defined populations/communities or result in a large change in environmental or social/socio-
economic conditions. Usually are of long-term duration and not easily managed. These effects are likely to be
important at a regional to national level because they contribute to achieving national/regional objectives or
are likely to result in regulatory objectives being exceeded and/or breach in legislation. Project may involve
the demolition of dwellings/acquisition of properties and other changes to communities, and especially
vulnerable people, which have a material impact on the quality of life in the neighbourhood (e.g. loss of
housing or livelihood that cannot be replaced in the locality or compensated for) and/or socio-economic
status of the population . Effects on other land uses, such as acquisition of property and land, which may lead
to closure of a community facility and material loss to the community/ businesses/livelihoods which cannot
be replaced in the locality or be compensated for. Significant risks to community safety which cannot be easily
mitigated. Large increases in local journey times as a result of the implementation of the Railway.

Moderate

Effects are both distinguishable and measurable, and result in awareness or concern among stakeholders or
materially affect the well-being of defined populations/communities or result in intermediate/medium
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Typical description of effects

Significance

Category

change in environmental or social/socio-economic conditions. Usually are of a short-term to medium-term
duration and are amenable to management if they occur over the longer term. These effects are likely to be
important at a local administrative area governance level because they contribute to achieving an area’s
objectives or may result in regulatory objectives being exceeded and/or breach in legislation.

Residential land-take/acquisition and/or impacts on the communities are sufficiently large to result in a
material effect through diminishing the quality of life /socio-economic status in the neighbourhood, although
some replacement can be made in the locality or be compensated for. Non-Residential land acquisition and
/or effects on land uses (e.g. agriculture) or on communities is sufficiently large which could result in
increased management/operational difficulties for the facilities/businesses/communities using this land.
Some increases in local journey times as a result of the implementation of the Railway.

Slight Low-level effects are distinguishable. These are usually of a short-term nature and geographically limited.
Result in small change in social/socio-economic and environmental conditions. Even if they are sustained and
widespread effect they are not considered disruptive to normal social/socio-economic or baseline
environmental conditions. These effects may be raised as local issues but are unlikely to be important in the
decision-making process for the Project and its approval.

Residential land-take/acquisition and/or impacts on the communities are not sufficiently large to resultin a
material effect through diminishing the quality of life /socio-economic conditions in the neighbourhood, as
replacement could be made in the locality or compensation arrangements would sufficiently rectify any
detrimental effects on quality of life. Non-Residential land acquisition and /or effects on land uses (e.g.
agriculture) or on communities which would, at most, result in slight increased management/operational
difficulties for the facilities/businesses/communities using this land. Minimal increases in local journey times
as a result of the implementation of the Railway.

No discernible change in social/socio-economic and environmental conditions. The effect is likely to have
negligible or neutral influence, irrespective of other effects.

Neutral

Table 4-4 Generic Significance Criteria

Unless specified otherwise, for environmental and social topics the significance of effects has been
established considering the rating criteria above for Potential Impacts and the Value/Sensitivity of the
effected environmental/social receptor/resource. Where the Value/Sensitivity has been defined the
following matrix (Table below) has been considered in arriving at the Significance of Effect (without
mitigation):

Magnitude of impact

(] P
3 Negligible/No . .
s Change Low Medium High
(]
(s)
=3
. Moderat L Vi
é Very High Neutral or Slight ° L::zee or argfafée ey Very Large
S~
ST
o S . . Slight or Moderate or Large or Ver
§ g High Neutral or Slight Mogderate Large gLarge v
x €
—_ @
o U
.g §— Medium Neutral or Slight Moderate Moderate or Large
L Neutral/Slight g &
il
é Neutral or
§ Low Neutral/Slight Neutral or Slight Slight Slight or Moderate
2
w Negligible Neutral Neutral or Slight Neutral or Slight Slight
Table 4-5 Significance of Effect
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Furthermore, for certain topics quantitative thresholds/limit values (e.g. air quality, water quality, noise
levels etc) have been considered in determining the magnitude of impact (see above) and have been

considered in determining the significance of effect. For example for Noise the following table is used.

Change in Noise Level (dB(A))

Magnitude of Impact Category

Initial Indicator of Significance

+5 or greater High Negative

Potentially significant increase®
+3to+4.9 Medium Negative
+1to+2.9 Low Negative
+0.9to -0.9 Negligible Unlikely to be significant
-1t0-2.9 Low Positive
-3t0-4.9 Medium Positive Potentially significant decrease
-5 or less High Positive

Table 4-6 Derived significance criteria for noise

The main findings and description of the potential environmental impacts and Significance of Effect
(without mitigation) are presented in Chapter 6.2 where these are discussed for the following affected
receptors: a) land use, b) surface and ground waters, c) air quality, d) soils, e) landscape and visual aspects,
f) acoustic quality (noise and vibrations), g) generation of waste and appropriate waste management
needed, h) biodiversity, including habitats, flora, and fauna, i) natural, cultural and archaeological heritage.

The main findings and description of the positive and negative social (including socio-economic) impacts
and Significance of Effect (without mitigation) are presented in Chapter 6.3, where the following issues are
addressed: a) income opportunity, b) job creation, c) development of SMEs, d) development of the North-
Eastern Region, e) transport improvement for people and goods across Corridor VIlII, f) new investments, g)
health and social risks, including railway accidents, h) involuntary resettlement and land acquisition, i)
community safety, j) occupational health and safety, and working relations, k) labour rights, and ) gender
issues.

4.6.4 APPROACH TO MITIGATION MEASURES

Based on the main findings on the positive and negative environmental and social/socio-economic impacts
and their assessment, measures to avoid, prevent, mitigate or compensate the adverse impacts were
identified and proposed. The mitigation measures proposed are based on the relevant national, EU and
international standards and good practice.

In order to guarantee that the measures are implemented and perform adequately, target and evaluation
criteria were developed for each measure and incorporated into a Management and Monitoring
Programme defining the specific parameters that will be monitored, their method of checking, their
monitoring time, period, and frequency, their location, their threshold levels, and the responsible
person/institution in charge of the monitoring. The Environmental and Social Management and Monitoring
proposals are presented in Chapter 8.

8 Effects of a ‘Large/Very Large’ nature are viewed as significant; however it should be noted that effects of a Medium negative nature
could also be potentially significant, specifically when acting in combination with other effects.
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4.6.5 ASSESSMENT OF RESIDUAL EFFECTS

The assessment then goes on to determine the significance of residual effects (including any residual
cumulative, synergy and transboundary effects) after consideration of the effectiveness of the design and
committed mitigation measures. Therefore this stage of the assessment determines the likely significance
of any residual effects following the application of mitigation measures (i.e. Significance of Effects (with
mitigation)) by considering the Significance of Effects (without mitigation) along with the probable success
of mitigation measures; (see Chapter 7). The Significance Criteria described above is also considered in the
determination of the significance of residual effects. The probable success of mitigation measures is
determined by the following criteria:

e Unknown: the proposed mitigation measures are untried elsewhere in similar circumstances and the
success of it is unknown;

e Low: the proposed mitigation measures have been successful but in different circumstances and with a
different aim;

e Moderate: the proposed mitigation measures have been successful in different circumstances with the
same type of aim; and

e High: the proposed mitigation has been successful in the same circumstances with the same type of
aim.

In Chapter 7 the following assessment of each identified potential environmental and social impact is
undertaken:

e A description of the Significance of Effect (without mitigation) (see above) from Chapter 6;

e Followed by a description of the probability of success of the relevant mitigation measures; and

e Based on the Significance of Effect (without mitigation) and the rating of probability of the success of
the relevant mitigations paying consideration to the Significance Criteria the Significance of a Residual
Effects (with mitigation) is determined.

4.6.6 ASSESSMENT OF LABOUR & WORKING CONDITIONS

Concerns related with Labour and working conditions are elaborated under Workforce related impacts and
issues Chapter 3, Subchapter 6.3.

4.6.7 ASSESSMENT OF RAILWAY SAFETY

Regarding Railway safety this has been assessed under:

e Community health and safety - Safety issues associated with crossing of rail track Subchapter 6.3.3;

e  Workforce related impacts and issues — Railway workers safety during operation of railway Subchapter
6.3.11; and

e Quality of life Subchapter 6.3.12 - Safety during operational phase.

4.6.8 ASSESSMENT OF CUMULATIVE, SYNERGISTIC & TRANSBOUNDARY EFFECTS

The assessment of transboundary effects refers to those actions of the Project which may cause the effects
on resources that are beyond the frontier of the Republic of Macedonia, for example within Bulgaria.

The assessment of the cumulative and synergistic effects refers to the events in which multiple actions
affect the same resource(s); this is, the incremental impacts of an action, or actions, are added to other
past, present and reasonably foreseeable future actions. In relation to cumulative and synergistic effects
there are generally two types noted below:
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e Cumulative ‘in combination’ effects from the Project on a single receptor (e.g. combination of the
effects on local communities etc.).

e Cumulative impacts from different projects in the area in combination with the Project being assessed,
in this case Railway Corridor VIlI-Eastern Section.

The assessment of cumulative effects arising from the combination of effects of the Project on a single
receptor/resource is carried out as part of the assessment methodology presented above. Thus, in part of
the assessment the focus is placed on the cumulative impacts arising from other Projects, but taking into
account the cumulative effect from the actions of the railway Project.

In the assessment of the cumulative, synergistic effects, mainly cumulative effects are addressed, with
synergistic effects addressed only when there is sufficient information to document the synergistic result of
the combined effects. This is, the effects of combined effects will be normally treated as additive and
referred to as cumulative effects since the synergistic results of combined effects are often complex to
assess and require a detailed knowledge of the causing actions, which is not the case in this assessment,
where the knowledge of other projects in the area that can interact with Project Railway Corridor VIII-
Eastern Section is limited.

For the assessment of cumulative effects, a checklist type of approach is used. A matrix is created for each
of the projects identified in the area that can interact with the Project and for each of the receptors that
are affected by the Project. Those receptors that are estimated to be also affected by one or more actions
of any of the other projects are checked, as shown in the following example, using the environmental
receptors:

Environmental Receptor/Resource ‘ Project 2 Project 3
Soil quality v
Soil erosion 4
Topsoil v
Surface water quality v

Surface water flow patterns 4

Sediments deposition v

Groundwater quality

Hydrogeological flow patterns
Air quality v
Noise and vibrations

Landscape v

Flora v v
Fauna v v
Habitats 4 4
Protected and Designated Areas

Cultural Heritage v

Table 4-7 Environmental Receptors Checklist

Then, for each receptor where cumulative impacts with other projects are identified, an explanation of the
expected combined effect is provided, with an estimation of the significance of the residual cumulative
effect based on the significance criteria established in Chapter 4.6.3.

4.6.9 ASSESSMENT SUMMARY TABLES

The findings of the assessment have been summarised in the following table format for each phase
namely; Construction Phase and the two Operational Phases, within Chapter 7; and a description is given
of any residual effects of a potentially significant nature. In addition, any significant residual effects
identified in the assessment of Cumulative, Synergistic & Transboundary effects are summarised within this
Chapter.
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Potential Impact(s)
Type of Impact
Reversibility
Appearance

Mitigation

Characterization of
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Geographic Extent
Time when the Impact
Duration
Likelihood of
Magnitude of Impact
(without mitigation)
Significance of Effect
(without mitigation)
Probable Success of
Significance of Residual
Effect (with mitigation)

CONSTRUCTION PHASE

OPERATIONAL PHASE (Stage 1) Operation of Section 1 Kumanovo to Beljakovce Only with Diesel Traction

OPERATIONAL PHASE (Stage 2) Operation of completed Railway Corridor VIl — Eastern Section Project Section 1, 2 and 3 Kumanovo to Bulgarian border (Deve Bair) using Electric Traction

Table 4-8 Assessment Summary Table
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4.7 STAKEHOLDER ENGAGEMENT

The right to meaningful participation of the public during the ESIA procedure for the Project has been
addressed through the Stakeholder Engagement Plan (SEP), which was developed with the main aim to
ensure:

a) identification of the directly and indirectly affected stakeholders or those interested in the Project’s
development;
b) Project information disclosure through the whole ESIA procedure;

c¢) meaningful consultation with the various stakeholders using different, appropriate communication
methods and tools; and

d) an effective grievance procedure by which people can make comments or complaints is established
and available.

The SEP is a part of ESIA Study, and is presented in Chapter 12. It has been posted on the internet under
the following links, together with the Project Leaflet:

Ministry of Transport and Communication: http://www.mtc.gov.mk
Ministry of Environment and Physical Planning: http://www.moepp.gov.mk
JP Macedonian Railway — PERI: http://mz.com.mk

Public participation and disclosure of the Project and ESIA relevant documentation are being carried out
according to the nationally regulated ESIA procedure (see above ESIA procedure), including the Public
hearing events that will be organized with the main aim to discuss the key findings from the ESIA Study. All
relevant institutions at the local, regional and national levels will be asked to provide their comments
during the timeframe for public disclosure of the draft ESIA Study. The final version of the ESIA Study will
be prepared based on the relevant comments and remarks received during this process.

4.8 RESETTLEMENT

Because the Project is to affect a number of households and properties along the railway route that will
need to be expropriated, a Resettlement Compensation Framework (RCF) has been prepared as part of this
ESIA. The RCF sets out the agreed principles to be used and entitlements under which compensation is to
be given with respect to any land acquisition that results in either physical or economic displacement
which occurs as a result of project activities. A more detailed resettlement action plan shall be prepared
later in the process. The Resettlement Compensation Framework is presented in Chapter 13.
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5 ENVIRONMENTAL & SOCIAL BASELINE

Chapter 5 provides sufficient data and information on the existing state of environment and economic and
social conditions of the study/investigation area at the national, regional (covering the north-eastern
region), and local (focused on the specific conditions in the immediate vicinity of the railway alignment), as
appropriate.

5.1 ENVIRONMENTAL BASELINE

Railway Corridor VIII - Eastern Section stretches between the towns of Kumanovo and Gueshevo, at the
Bulgarian border, comprises 88.1 km of rail line, crosses the municipalities of Kumanovo, Kratovo,
Kumanovo, and Kriva Palanka, and passes nearby the municipalities of Lipkovo (West of the corridor) and
Staro Nagoricane (North of the corridor). The larger towns along the corridor are Kumanovo and Kriva
Palanka. The line starts on a relatively flat plateau in Kumanovo and gradually climbs to higher altitudes,
mainly following the courses of the Pcinja and Kriva rivers upstream, to reach the mountainous area
surrounding the Bulgarian border at Guesshevo. The difference between the lowest (280 m) and the
highest (1,180 m) elevations of the corridor is 900 m.

The area of the corridor has had permanent inhabitation for several thousands of years. Thus, although
the area has little urbanisation (with the exception of Kumanovo and Kriva Palanka), it is more or less
regularly populated with the dispersed village settlements typical of North-East Macedonia, with a
distribution of very sparse small groups of houses and isolated houses over large areas. The strong and
long-lasting human impact on the environment, especially on wild forests, has resulted in new man
managed ecosystems, comprising mainly small agricultural fields, vineyards, orchards, pastureland, and
meadows, which reflect the development of the traditional crop growing which still remains.

The climate in the study area is moderate-continental. According to the meteorological stations of
Kumanovo and Kriva Palanka, the average annual temperatures are 11,8 2C and 10,2 29C, respectively, the
average annual minimum temperatures are 8,0 2C and 5,5 2C, and the average annual maximum
temperatures are 17,4 2C and 15,9 2C. On average, during the year, there are 105 warm and 43 hot days in
Kumanovo, while in Kriva Palanka this statistic is 79 and 20, respectively. Kumanovo is situated on a
plateau open to the north, with frequent northerly winds during the winter, while Kriva Palanka is at a
higher elevation between mountains, which results in lower average annual temperatures. The valleys of
the rivers along the railway line, Kumanovska, Pcinja and Kriva, are characterised by a slightly warmer
climate. In this area, the influence of the Mediterranean climate penetrates deep into these river valleys
resulting in a milder climate along the valleys. The average annual precipitation for the meteorological
stations of Kumanovo and Kriva Palanka is 549.0 mm and 565.5 mm, respectively. The maximum
precipitation is in May-June and the second maximum in November, while the minimum is in August-
September and February. The influence of the Mediterranean climate on the area is reflected in the annual
distribution of the precipitation, and long dry summer-autumn period.

Diverse microclimate conditions are found along the railway corridor, arising from different inclination and
exposition of the slopes from both sides of the river valleys crossed by the railway, the presence of river
terraces (elevated flat areas in the broader parts of the river valleys), smaller or bigger hills and plateaus,
and alternation of broader valleys with gorges and canyons along the rivers. Generally, there is a distinct
contrast between the river valleys with humid soils, and the upper flat areas and hills, which are very dry.
The whole area is crossed by streams with permanent or irregular flows, which create deeper or shallower
dales with specific microclimatic conditions.

Moreover, the rich environmental setting along the project area is also influenced by the complex and
diverse geology along the railway corridor. Given these influences, the study area used to define the
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environmental baseline, covers a strip of land along both sides of the railway line and an area around the
end and starting points of the line, which is wide enough to encompass the relationships between the
different environmental variables. This approach allows the study to analyse the interactions between the
project actions and the environment receptors that could be affected by the project.

The sizes of the study area for each environmental variable have been selected to take into account the
effects of the railway project on the environment. Examples of the approach for selected variables are
described below:

e For surface water and ground waters, the water catchment areas (water bassins) of the Pcinja and
Kriva rivers have been studied. Emphasis has been placed on the river stretches flowing parallel to the
rail line and on the crossings of these rivers and its tributaries;

e For air quality, a wide study area comprising several kilometres (approximately 25 km around each side
of the line) has been considered given that air pollutants may be transported for long distances;

e For noise and vibration, a much thiner strip (100 metres at both sides of the line) is studied since noise
and vibration emissions are rapidly attenuated with distance;

e |n the case of biotic and natural areas, this area has expanded to disclose the existence of particularly
sensitive areas in the vicinity, including the Bulgarian territory, thus covering a radius of 35 km around
the rail way line. The study of wildlife and vegetation has been complemented by sampling campaigns
in areas of the project close and immediately adjacent to it.

5.1.1 TOPOGRAPHY & LANDSCAPE
5.1.1.1 STUDY AREA (‘INVESTIGATION AREA’)

The study area selected for these environmental items corresponds to a 0.5 to 1 km strip of land on both
sides of the planned railway line. For the landscape description a narrower band of 100 metres has been
used for in the more detailed descriptions.

5.1.1.2 LEGISLATION, REGULATORY & POLICY CONSIDERATIONS

The landscape or natural scenery is, according to the European Union Directive (85/337/EEC) on
Environmental Impact Assessment (known as the EIA Directive), a subject of protection, which has to be
regarded, described and evaluated in the ESIA.

5.1.1.3 DATA SOURCES

Data was obtained from the Local action plans Kratovo and Rankovce (Ministry of Environment and
Physical Planning, 2008), and the following topographical maps with scale 1 : 25.000:

e Kumanovo;

e Supli Kamen,;

e Strezovce;

e Stracin;

e Staro Nagoricane;
e Sakulica;

e Romanonvce;

e Pezovo;

e Petralica;
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e Kriva Palanka;
e Deve Bair.

Additionally, satellite imagary (Google Earth) have been evaluated.
Site vistits were performed on: March 22", May 18" and 19" 2011.

The Habitats maps prepared for the habitats baseline description was also used (see Annex 5)

5.1.1.4 BASELINE DATA COLLECTION METHODOLOGY (INCLUDING SURVEY/FIELD
VISITS)

Topography
Data on topography was obtained from the review of topographical maps and site visits.
Landscape baseline study

The description of the landscape along the alighment has been conducted through a desk study and site
visits conducted on March 22th and May 18th and 19th 2011. The desk study was based, on one hand, on
the topography of the terrain on which the railway track lies and that of the surrounding terrain, and, on
the other hand, the predominant land uses along the alignment, for which the Habitats maps prepared for
this ESIA were used.

The description of the landscape has been carried out dividing each of the railway sections in landscape
scenery units and then defining the visual envelope for each unit.

For this study, the landscape scenery unit concept refers to a territorial unit that has a certain visual
isolation with homogeneous internal characteristics. The territorial analysis of these abstract reference
units has to be necessarily flexible, interpreting them as spatial units that have a certain identity (i.e. they
are recognizable), homogeneous features, and some visual isolation (or at least distinguishably limits along
the railway alignment).

Therefore, the definition of the landscape scenery units must be understood as indicative of an approach
to the study of the area. The criteria adopted to define the landscape scenery units for this study are firstly
based on the land morphology, where the shape of the terrain determines the extent of potential
alterations and the basic visibility patterns. Based on this criterion, the types of high quality landscape are
those in which there is a sharp contrast between horizontal and vertical elements, or both aspects are
equally important (eg, a river surrounded by mountains), or no contrasts exist, with a single element fully /
clearly identifiable.

The other criterion used to define landscape scenery units for this study corresponds to land uses,
distinguishing among areas dominated by one or more of the following uses: industrial/urban structures,
rural settlements, agricultural fields, forestry and tree plantations, pastures, and natural formations
(woods, meadows, marshland).

The visual envelope defines the approximate extent of the areas of land from which there may be a view of
any part of the railway structures. Where views may be possible, views towards the railway structures may
be prevented by local changes in topography, built forms, vegetation, etc.

5.1.1.5 BASELINE ASSUMPTIONS & LIMITATIONS

There are no published landscape unit maps for the study area.

A digital terrain model (DTM) to describe the visual envelope could not be prepared due to lack of 3D map
data for the study area. Therefore, a digital intervisibility map (or “point to point” visibility map) for
systematically determining visual exposure relationships (e.g. visual envelope), could not be prepared.
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5.1.1.6 TOPOGRAPHY BASELINE CONDITIONS

The main topographical features for each of the sections of Railway Corridor VIlI-Eastern Section Project
are described below.

Section 1: Kumanovo to Baljakovce

The corridor within Section 1 from Kumanovo to Beljakovce follows the courses of the rivers Kumanovska
and Pcinja. The relief of this region is a smooth to wavy terrain. The ground level elevations vary between
290 to 404 m above sea level. The maximum altitude is 404 m, corresponding to Golem rid, approximately
800 m northeast of the rail line between K.P. 12.0 and K.P. 12.5, near the settlement of Proevce.

Figure 5-1 illustrates the predominantly flat topography in the area of the railway line in Section 1.

Figure 5-1 Marshland near Supli Kamen in Section 1
Section 2: Beljakovce to Kriva Palanka

Within Section 2, the railway line corridor follows, for the most part, the valley of the Kriva river. In this
part of the investigation corridor, the valley morphology alternates open hilly areas and deep cutting
canyon areas with steep slopes. The maximum altitudes are around 610 m (Golem Rid, K.P. 42.5).

Figure 5-2 illustrates the upper elevations on the hilly terrain surrounding the river.

¥

Figure 5-2 Hill pastures in the environment of Sopsko Rudare in Section 2
Section 3: Kriva Palanka to the Bulgarian Border (Deve Bair)

In the first part of Section 3 and up to the region of Kriva Palanka, the topography is that of an open wide
valley. The maximum altitudes lay around 700 m (Kriva Palanka, K.P. 73,5).
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Passed the town of Kriva Palanka, and up to the Bulgarian border, the railway corridor enters a
mountainous region where the Kriva river flows along a narrow valley. Maximum altitudes reach 1,181 m
(mountain near Deve Bair).

Figure 3 shows the valley of the Kriva river in the mountaineous area near the Bulgarian border.

Figure 5-3 Small acre with grasslands and deciduous forests near Uzem in section 3

5.1.1.7 LANDSCAPE BASELINE CONDITIONS

With the exception of the urban areas in the proximity of the towns of Kumanovo, Kratovo and Kriva
Palanka, the overall appearance of the scenery along the railway corridor is dominated by cultivated
agrarian landscapes and natural landscapes.

A description of the landscape along the alignment has been conducted based, on the topography of the
terrain on which the railway track lies and that of the surrounding terrain, and, on the predominant land
uses along the alignment, for which the habitats maps prepared for this ESIA were used (see Annex 5). The
landscape scenery units encountered along the three sections of the railway alignment are described
below.

Description of landscape scenery units

The landscape scenery units have been defined for each one of the sections of the alignment of railway
project Corridor VIII — Eastern Section. For each section a description is provided along with a
photographic report to illustrate the landscape description, along with a map showing the location on the
railway corridor where the picture was taken.

Section 1: Kumanovo to Baljakovce

K.P. 0.0 to K.P. 7: This unit corresponds to a relatively flat area in the flood plain of the, Lipkovskariver,
where the alignment runs along a relatively highly populated area, but still with a large rural component
dominated by agricultural fields, some orchards and several abandoned arable land lots. Photographs S1-1
and S1-2 illustrate this area.

The alignment passes beside the towns of Chereskoselo, Lopate and Rezanovce, with the first rows of
houses at less than 50 m.

K.P. 7.0 to K.P. 10: In this unit the alignment runs 300 m from the northeastern edge of the town of
Kumanovo. The immediate vicinity of the alignment is a predominantly urban, with some sparse parks,
agricultural lots, and abandoned lots. In addition to Kumanovo, across the Likovsaka river and the
Kumanovska rivers (which join at this point), there are other urban settlements (Sredorek and PeroCico)
where houses at less than 50 meters from the alignment. Photograph S1-4 illustrates this area.
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K.P. 10.0 to K.P. 17.5: This section has a more rural character, with the settlement of Proevce at the
beginning, on the eastern side of the railway. The predominant land use is agricultural with some pasture
areas spread along the railway, and scattered small rural settlements. The railway runs along the bottom of
the gentle slopes of the hills that surround the Kumanovska river, which flows parallel to the rail tracks.
Photograph S1-3 illustrates this area.

K.P. 17.5 to K.P.28.5: At the point where the Kumanovskariver flows into the Pcinja river, the alignment
turns towards the Northeast to follow the Pcinja river upstream. The landscape features continue to be the
same, gently sloping agricultural land in a broad flood plain, with some patches of pastures and some
vineyards. Scattered along the rail line there are several rural settlements, of which SuppliKkamen is the
largest. The Picinja river in the first kilometres of the alignment in this section, and then the Kriva river,
which flows into the Picinja river at K.P. 22-23, are important elements of this landscape, with several areas
where the riparian vegetation that develops in their banks lie next to the aligment. Photographs S1-5 and
S1-6 illustrate this area.

K.P.28.5 to K.P. 31.0: The river flood plain is still relatively wide, but it has significantly narrowed. The rail
alignment runs along the lower level of the hill, North of the Kriva river, between the river and hill
pastures. Towards the river, there are still some relatively large riparian areas covered with shrubs, willow
and poplar trees on gravel and sandy banks. The rest of the area corresponds to agricultural land lots with
some orchards, vineyards and tree plantations.

There are some small rural settlements in the immediate vicinity of the railway.

Photographs for Section 1

e

Photograph S1-1. Existing railroad track in the area | Photograph S1-2. Existing railroad track in the area
of Kumanovo of Kumanovo
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Photograph S1-3. Railroad track above river | Photograph S1-4. View from proposed railroad
Kumanovska river in Kumanovo Spa station Pero Cico to the town of Kumanovo

el
i

Figure 5-4 Locations of the photographs taken along Section 1 (K.P. 0.0 to K.P. 17.5)
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Photograph S1-5. Abandoned railroad track on the | Photograph S1-6. Existing railroad bridge over river
floodplain of the river Pcinja near Supli Kamen Pcinja

Figure 5-5 Locations of the photographs taken along Section 1 (K.P. 17.5 to K.P. 31.0)

Section 2: Beljakovce to Kriva Palanka

K.P. 31.0 to K.P.36.0: The landscape is similar to the one described for K.P. 28.5 to K.P. 31.0. Photograph
S2-1 illustrates this area.

K.P. 36.0 to K.P. 41.0: The rail alignment continues to run along the Kriva river, which has still a relatively
broad flood plain, but has climbed to upper elevations on the hilly terrain surrounding the river. The
landscape is completely dominated by hill pastures with a few scattered agricultural lots and very few rural
settlements. In this section, two points should be noted:

e K.P. 36.0 to K.P.37.0: At this particular point, the rail alighnment crosses a rocky and stony area with
chasmophytic vegetation, very interesting for their visual quality. Earth movements for the
construction of the railway at this point were already performed 15 years ago. There are no major
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settlements in the immediate vicinity of this point, but there are some tracks accessing the towns
of Kurlevci and Culak, from which the railway can be visualized.

e K.P. 39.0 to K.P.40.0: The rail alignment crosses, by means of viaduct, a rocky and stony area with
chasmophytic vegetation. The pillars of the viaduct are already constructed, but the platform is yet
to be constructed. The small settlements of Cukar and Ruinci are nearby the railway alignment in
this area.

Photographs S2-3 and S2-4 illustrate this area.

K.P.41.0 to K.P. 45.0: In this section the Kriva river flows boxed in by the surrounding mountains in a
rugged area, and so does the railway, which runs along the southern side of the river at a considerable
elevation above the river level (>100 m). In this section, the landscape is characterized by alternations of
degraded xerothermophilous oak forest and hill pastures. Towards the end, where the river valley starts
opening again, agricultural lots become more frequent. Settlements are scarce in this area. Photographs
S2-6, S2-7 and S2-8 illustrate this area.

K.P. 45.0 to K.P. 50.0: The river valley widens. Landscape is similar to that of K.P. 32.0 to K.P.36.0.

K.P.50.0 to K.P. 53.0: In this section, the river valley narrows again. The landscape is similar to that
described for K.P. 41.0 to K.P. 45.0. Photograph S2-5 illustrates this area.

K.P.53.0 to K.P.61.0: The river valley widens significantly, especially on the northern side where the
alignment is located, away from the river course, at approximately 1 km. The landscape is dominated by
agricultural land and plantations, with several larger settlements located on gentle slopes. Photograph S2-2
illustrates this area.

K.P. 61.0 to K.P. 65.0: The river narrows again. The landscape is similar to that described for K.P. 41.0 to
K.P. 45.0. Forested areas consist of conifer tree plantations and a few patches of xerothermophilous oak
forest, in addition to degraded oak forests.

Photographs for section 2

Photograph S2-1. Almost completely constructed | Photograph S2-2. Abandoned fruit plantation near
bridge over Valley of Kriva river near Beljakovce Rankovce and Ginovci
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Photograph S2-3. Meadows near Kriva river and | Photograph S2-4. Hill pastures with sparse shrubs and
view into a tributary glen with pylons view into the valley with pylons

Photograph S2-5. Rolling hill with tunnel entrance | Photograph S2-6. Typical relief with wooden slopes in
in the region of Vakuf valley of Kriva river

Photograph S2-7. Forms of vertical erosion in tuff slopes (earth pyramids) of valley Kriva river in the
neiborhood of Kuklica
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Figure 5-6 Locations of the photographs taken along Section 2 (K.P. 31.0 to K.P. 42.5)

Figure 5-7 Locations of the photographs taken along Section 2 (K.P. 42.5 to K.P. 55.0)
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Figure 5-8 Locations of the photographs taken along Section 2 (K.P. 57.5 to K.P. 65.0)
Section 3: Kriva Palanka to the Bulgarian Border (Deve Bair)

K.P. 65.0 to K.P. 71.0: The valley becomes broader, especially on its southern side, where the slopes
become less steep. The rail alignment, which runs across the more rugged northern side, crosses areas
dominated with hill pastures, but there are several forested areas (conifer plantations, degraded
xerothermophilous oak forests and some patches of well preservedxerothermophilous oak forest).
Towards K.P. 68.0 rural human settlements become frequent, especially along the road leading to the main
town of Kriva Palanka.

K.P.71.0 to K.P. 74.0: The railway alignment runs on the side of the hill north of the town of Kriva Palanka.
The area corresponds to an urban settlement with a few areas of forest (black locust plantations) and
pastures towards the northeast. Photographs S3-1 and S3-2 illustrate this area.

K.P.74.0 to K.P. 78.0: The river valley narrows. The landscape consists of an alternation of forested areas
and pastures, where forests are dominant. Forests are mainly conifer plantations and degraded
xerothermophilous oak forests. Thermophilous and mesophilousoak forests start to become more frequent
as the alignment advances. There are several rural settlements on the other side of the river. Photograph
S3-3illustrates this area.

K.P. 78.0 to K.P. 88.0: The river flows boxed in by the mountains and the railway runs parallel with the river
approximately 100 meters above the river bed. The area crossed is dominated by the presence of forests
of different types with scattered small patches of pasture, grasslands and medows. Photographs S3-4, S3-5
and S3-6 illustrate this area.

Forests in the first kilometers of the alignment in this section mainly correspond to conifer tree plantations
and mixed conifer-black locust plantation with oak, which further on are replaced by mesophillous oak
forests, in the mountain slopes facing north, and thermophilous oak forests in those facing south. A large
forest of submontane beech is further found between K.P. 81.5 and K.P. 84.5, approximately, on the
northern mountain slope, and where the railway alignment passes along the bottom of this valuable forest.
After the loop the alighnment passes through a tunnel, between K.P.83 and K.P. 86 and crosses the Kriva
river and heads towards the Bulgarian border, a degraded mesophillous oak forest is found in the northern
slope through which the alignment runs, and thermophilous oak forest in the opposite slope.

In this section several rural settlements are encountered, especially in the proximities of K.P.80 to K.P. 84.
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Photographs for section 3

Photograph S3-1. View of the town of Kriva
Palanka towards the Bulgarian border

Photograph S3-2. View of the town of Kriva Palanka
from the future railway alignment

Photograph S3-3. Upper course of Kriva river near
Uzem

Photograph S3-4. Small cascade of a tributary of Kriva
river
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Photograph S3-5. Wooden mountains near the | Photograph S3-6. Unmanaged grassland in a small
Bulgarian border dell

Figure 5-9 Locations of the photographs taken along Section 3 (K.P. 70.0 to K.P. 90.0)
The visual envelope for each landscape scenery unit is defined in the table below.

Section 1

K.P.0.0to K.P. 7

Relatively flat area, highly populated area, but with a
large rural component dominated by agricultural land
fields, orchards and abandoned arable land lots.

K.P. 7.0 to K.P. 10 Wide open views from the hills surrounding the
Predominantly urban area on a broad valley, with some | Lipkovska and Kumanovska river plain. The buildings in
sparse parks, agricultural land lots, and abandoned lots in | the city of Kumanovo hinder the view of the railway

Wide open views from the Lipkovska river plain
bordered by the railway alignement, and from the hills
surrounding the river plain. Few visual obstables.

the immediate vicinity of the alignment. from the river plain on which it lays.

K.P.10.0 to K.P. 17.5 Wide open views from the Kumanovska river plain
Rural area with gentle slopes towards the Kumanovska | bordered by the railway alignement, and from the hills
river dominated by agricultural land. towards the Southwest. Few visual obstables.
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Landscape scenery unit Description of visual envelope

K.P.17.5 to K.P.28.5

Gently sloping agricultural land in the broad flood plains
formed by the Pcinja river and the Kriva river, with some
patches of pastures, vineyards and scattered rural
settlements. Riparian vegetation in the river banks lies
next to the alignment at some points.

Wide open views from the Pcinja and Kriva rivers valleys
bordered by the railway alignement, and from the hills
towards the South. Few visual obstables.

28.5to K.P. 31.0

The valley of the Kriva river has significantly narrowed.
The landscape is dominated by pastures uphill, and
agricultural land and relatively large areas covered with
riparian vegetation towards the river.

Narrow to medium views directed to the West and East,
along the Kriva river valley. No visual obstacles from the
higher lands in front of the railway alignment. Trees in
the flood plain may hinder the view of the railway from
the lowest elevated points.

Section 2

K.P.31.0 to K.P.36.0
Same as for K.P. 28.5 to K.P. 31.0.

K.P.36.0to K.P. 41.0

The rail alignment runs through upper elevations of the
hilly terrain surrounding the Kriva river. The landscape is
completely dominated by hill pastures with a few
scattered agricultural land lots.

Narrow to medium views directed to the West and East,
along the Kriva river valley. No visual obstacles from the

K.P.36.0 to K.P.37.0

Rocky and stony area with chasmophytic vegetation.
Earth movements for the construction of the railway at
this point were already performed 15 years ago.

higher lands in front of the railway alignment. Trees in
the flood plain may hinder the view of the railway from
the lowest elevated points.

K.P.39.0to K.P.40.0
Rocky and stony area with chasmophytic vegetation. The
pillars of the viaduct are already constructed.

K.P.41.0to K.P. 45.0

The Kriva river flows boxed in by the surrounding
mountains and so does the railway. The landscape is
characterized by alternations of degraded
xerothermophilous oak forest and hill pastures.

Narrow views directed to the West and East, along the
Kriva river valley. The views are partially obscured by
the presence of degraded oak forests with a medium
density of trees. Trees in the flood plain may further
hinder the view of the railway from the lowest elevated
points.

K.P. 45.0 to K.P. 50.0
Same as for K.P. 31.0 to K.P.36.0.

Narrow to medium viewshed directed to the Souhwest
and Northeast, along the Kriva river valley. No visual
obstacles from the higher lands in front of the railway
alignment. Trees in the flood plain may hinder the view
of the railway from the lowest elevated points.

K.P. 50.0 to K.P. 53.0
Same as for K.P. 41.0 to K.P. 45.0.

Narrow views directed to the Northeast and Southwest,
along the Kriva river valley. There are no visual obstacles
in the higher lands, except at some punctual areas of
patches of degraded oak forests with a medium density
of trees. Trees in the flood plain may hinder the view of
the railway from the lowest elevated points.

K.P.53.0to K.P. 61.0

The river valley widens significantly. The alignment runs
away from the river course on gentle slopes dominated
by agricultural land and several larger settlements.

Wide open views from the Kriva river valley bordered by
the railway alignement, and from the hills towards the
South. Few visual obstables.

K.P.61.0 to K.P. 65.0
Same as for K.P. 41.0 to K.P. 45.0.

Narrow views directed to the West and East, along the
Kriva river valley. The views are often obscured by the
presence of conifer forests and degraded oak forests
with a medium density of trees. Trees in the flood plain
may further hinder the view of the railway from the
lowest elevated points.
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Landscape scenery unit Description of visual envelope

Section 3

K.P.65.0 to K.P. 71.0

The valley becomes broader on the side opposite to the
railway alignment. The rail alignment runs across the
more rugged northern side through a landscape
dominated with hill pastures and several forested areas
(conifer plantations and xerothermophilous oak forests)

Wide open views from the Kriva river valley bordered by
the railway alignement, and from the hills towards the
South. The views of the railway are obscured by often
occurring conifer and degraded oak forests.

K.P.71.0 to K.P. 74.0
The railway alignment runs North of the town of Kriva
Palanka through an urban area.

Wide open views from the Kriva river valley bordered by
the railway alignement, and from the hills towards the
South. The alignment will run mostly under a tunnel in
the urban area of Kriva Palanka. Where it runs on the
surface, there are few vegetal obstacles, but the
buidings of Kriva Palanka may hinder the view.

K.P.74.0 to K.P. 78.0

As the river valley narrows, the landscape consists of an
alternation of forested areas and pastures, where forests
are dominant.

Narrow viewshed directed to the northeast and
southwest, along the Kriva river valley. The views of the
railway are obscured by often occurring conifer and
degraded oak forests.

K.P. 78.0 to K.P. 88.0

The river flows boxed in by the mountains and so does
the railway.

The landscape is dominated by the presence of forests of
different types with scattered small patches of pasture,
grasslands and medows. Well preserved and highly
valued forests are present in this area, such as
mesophillous oak forests, thermophilous oak forests, and
submontane beech forests.

Narrow views directed to the West and East, along the
Kriva river valley. The views are most of the time
obscured by the presence of dense forests.

Table 5-1 The visual envelope for each landscape scenery unit

5.1.2 GEOLOGY, GEOMORPHOLOGY AND SOILS

5.1.2.1 STUDY AREA (‘INVESTIGATION AREA’)

The study area covers a strip of land along the corridor of Project Railway Corridor VllI-Eastern Section of

approximately 10 km at each side of the alignment.

Within this stip, the detailed description of the

geological, geomorphological and soil features, has been focused on the strip of land on both sides of the

railway line of 0.5 to 1 km.

Localities such as the Bislimska Klisura ravine, Ploce-

Litotelmi and Kuklica, which are situated far from the

railway corridor, and not influenced by it, are nonetheless mentioned in the text because they are notable

natural geomorphological phenomena.

5.1.2.2 LEGISLATION, REGULATORY & POLICY CONSIDERATIONS

There is no specific legislation in the Republic of Macedonia regarding geological issues, except for general

legislation addressing the need for protecting those

areas with significant geological values, including the

Law on Environment (Official Gazette No. 53/05, 81/05, 24/07, 159/08, 48/10, 124/10, 51/11) and the Law

on Nature Protection (Official Gazzete No. 67/2004).

5.1.2.3 DATA SOURCES

Data were obtained from the local action plans on

Kratovo and Rankovce (Ministry of Environment and

Physical Planning, 2008) Descriptive Glossary of Geographic Features — Section Kratovo- Kustendil, and
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Kumanovo (Hristov&Karajanovic, 1969, 1972) and the geological maps of the area with scale 1:25,000 and
1:100,000. Aerial photographs (Google Earth) have been utilized as well.

Site visits were performed in May and June 2011. The remaining data are derived from a range of scientific
articles (see the References Section to the ESIA).

5.1.2.4 BASELINE DATA COLLECTION METHODOLOGY (INCLUDING SURVEY/FIELD
VISITS)

The description of the geology, geomorphology and soils along the alignment was conducted via desk study
and a site visit conducted in May and June 2011.

5.1.2.5 BASELINE ASSUMPTIONS & LIMITATIONS

The primary resource for the geological data was the Basic Geological Map of SFR of Yugoslavia - Sections
Kumanovo, Kratovo&Kustendil; 1:100000, Geological Institute Skopje, edited and published by the Federal
Geological Institute, Belgrade 1983 and the geological maps of the area with scale 1:25,000. No other
geological maps are available.

The information was collected from the sources indicated above and is limited to these sources and the
expert knowledge of the geologiststhat prepared this baseline.

The description of soils along the railway alignment was based on the little information existing about the
areas the different types of soils known to be present in the area of the railway corridor may occupy and
on the types of geological substrates intersected by the railway alignment.

5.1.2.6 GEOLOGY, GEOMORPHOLOGY AND SOIL BASELINE CONDITIONS

The area of the railway line track belongs to two large geotectonic units: the Vardar zone in the West, and
the Serbian-Macedonian massif in the East. The middle section of the track occupies the northern part of
the Tertiary-Quarternary volcanic complex of Kratovo-Zletovo volcanic area which forms part of the Vardar
zone. The two geotectonic units are divided by a regional disconformaty, which extends northwest into the
Kratovo-Zletovo volcanic area, and south in KocanskaKotlina basin.

In the considered terrain, Osogovo and German anticlinoria and other plicative structures were formed by
the Prepalaeozoic orogeneses. A number of synanticline structures mutually connected in the Riphean-
Cambrian rocks were created by the Hercynian orogenesis. Both structures have a northwest-southeast
stretch with a dip towards the Southwest. The Alpine orogenesis is represented by disjunctive tectonics,
which has led to the formation of many rifts filled with volcanic rocks and various other pyroclastics.
Diverse ore deposit occurrences and deposits of complex poly-metallic type (lead, zinc, copper, cadmium,
uranium, etc.) along with numerous occurrences of non-metal mineral raw materials (opal breccia,
quartzites - silexes and tuffs themselves as non-metal mineral raw materials bind to the dislocations and
volcanism in Kratovo-Zletovo volcanic area (from a genetic aspect, this is related to the Alpine orogenesis).

GEOLOGY

The geological structures that are found along each of the sections of the railway corridor are
described below.
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Section 1: Kumanovo-Beljakovce
Palaeozoic
Amphibole-Pyroxene Shales (Sam)

They are distributed in a narrow belt in the lower catchment of the Kriva river on the left side of
its valley. They comprise feldspars, which constitute in excess of 50 % of the rock, amphiboles,
pyroxene and very rarely quartz and calcite. White fine-grained to single-grained marbles overlie
the shales. The belt of the amphibole-pyroxene shales is approximately 500 meters in depth.

Marbles (M)

They are developed on the left riverbank of the Kriva river before its confluence with the Pcinja and in a
small segment downstream to the confluence of the Kumanovska and Pcinja rivers. A larger portion of
them is present on the left riverbank of the Kumanovska river Southeast of Kumanovo. Marbles are white
and grey in colour. They consist of coarse calcite grains with admixture of limonite. Sporadically, shale
texture is noticeable in the marbles, with a certain percentage of mica.

Granites (YPz)

Granites occur on the left riverbank of the Kriva river south of Krasta (457 m). These are primarily
leucocratic rocks, fine-grained, shale-like, with conspicuous foliation. They represent shale-like
cataclasedbiotite granite impressed in Palaeozoic shales. The rock is grey to grey-black in colour and with a
granular structure.

Serpentinite (Se)

Serpentinites are represented by several minor masses in the surroundings of Supli Kamen village. This is a
dense aphanatic rock, dark green to black in colour, and shell-like make-up.

Mesozoic
Facies of Shoal Limestone (I*3)

They are distributed in the huge limestone massif near Belanovce village in the Pcinja river valley in
Bislimska Klisura ravine. At the base they consist of clay-like and marly thin slab-like limestone, with thin
layers of pure claystone and marlstone, only seldom with fine-grained conglomerates, while upwards they
turn from slab-like and bank-like into typical massive shoal limestone. The limestone colour is grey to grey-
white. Many individuals and species of the macrofaunistic remnants have been found such as the
following: Episterptophillumtitonicum, Ptygmatis pseudobruntruntana, Pt. carpattica, Terebratula moravica
etc. The entire faunistic association has been identified as Tithonian (Late Jurassic).

Palaeogene Sediments

These rocks are comprised of diverse flysch sediments of the Upper Eocene age.

The Upper Eocene sediments are developed on both riverbanks of the Kriva river at the confluence with
the Pcinja river. In their composition they are primarily sandy, and the current type of sediments
represents a separate facies of the Upper Eocene flysch, which is the one that most manifests flysch
characteristics. Sporadically they contain thin layers of coral limestone, which indicates major alterations in
the sedimentation process. The following lithologic members have been identified: fine-grained calcified
sandstones, clayish and calcified siltstones, marlylimestones and claystones.

The fine-grained calcified sandstone occurs in the form of strata of 5 to 50 m in depth, yellowish in colour,
and very friable at the surface. By percentage, their most dominant component is quartz, while feldspar
and micas are common.

Clayish and calcified siltstones differ from each other by the type of cement. The clastic grains are
represented by quartz, feldspar and mica.
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Marly limestones are frequent in the series and they occur in the form of 2 to 10 cm thick sheets. Due to
their relative resistance to erosion compared to the adjacent sandstones, they are prominent in relief.

In close proximity to Vojnik village (in the South), on the right riverbank of the Kriva river before its
confluence with the Pcinja river, there are shoal limestones. They are grey-white bank-like limestones, very
rich in flora and fauna. They contain corals, pectens, gastropods, algae and rare nummulites (Dictyaraea
actopartita, Rhabdophyllia tenuis, Ostraea plicata).

Neogene Sediments

Upper Pliocene
Sandy-Clayish Series (Pl3?)

This is a sedimentary series comprising clastic unbound rocks with scarcely manifested stratification. The
series is composed of the following: sands, clays, sandy loams, clay-loams, lenses of sandstones and tufa
limestones coupled by thick gravel masses. The final level of the series consists solely of loosely bound
gravels with rare sandy components. The sands are grey-white to yellowish in colour, and they are fully
unbound, except for the levels where there is a higher percentage of CaCO3, which binds them but it does
not yield any stratification whatsoever because the carbonate concentration is not uniform. The current
series is distributed in a broad belt on the right side of the Pcinja river valley, from Supli Kamen in the north
towards Mlado Nagoricane.

Tufa Limestones (Pl3?)

Tufa limestones occupy the upper sections of the sandy-clayish series, and once they used to be a single
slab, which was later divided into a number of isolated slabs via erosion, and on most of the terrain it is
completely eroded. The biggest slabs of this kind have been noted east of Mlado Nagoricane and in the
surroundings of Supli Kamen. The limestones are thin and slab-like, with total thickness of approximately
10 m.

Volcanic Breccias (w)

Volcanic breccias overlie andesitic tuffs or lie directly on the older effusive and other rocks, in the areas
where tuffs are not developed. Breccias’ composition includes unprocessed andesite debris solidified by
tuff material.

Ignimbrites of Andesite Composition (Oc)

They cover the parts of the effusive complex. They overlie the formerly described volcanic breccias or the
upper slab of tufa limestones while underlying the andesite sheets. Ignimbrites are rocks of uniform
structure, which impedes their field segregation. They are disseminated in the lower catchment of the
Kriva river in the surroundings of Beljakovce. One of their features is larger presence of debris from the
related rocks (lithoclasts) in the shape of irregular, angle-like fragments, with dimensions ranging from 0.1
cm to 20 cm in diameter. Both lithoclasts and the basic mass have identical crystaloclastic micro-structure,
and they are composed of 40-60 % plagioclases, 20-30 % coloured minerals and 5-10 % quartz. The basis
mass also comprises particles of secondary minerals such as oxides and hydroxides of iron, chlorite and
calcite.

Andesites (a)

Andesites as effusive rocks occur in the form of thick sheets overlying the ignimbrites described above or
directly overlying volcanic breccias. Only rarely do they appear as lava catchments of minor dimensions
within the breccias. They are characterized by parallelepiped exuding down the vertical cracks, which are
primarily oriented in the east-west and north-south direction. Andesites are compact rocks, and grey-green
to green in colour. Their structure is porphyritic with phenocrystals of plagioclase.

Stratified Tuffs (©)

Stratified tuffs overlie ignimbrites and andesites in the form of a mildly displaced sheet. Tuffs are white to
pale yellowish in colour. Their basic mass consists of volcanic ash with a high percentage of volcanic glass.
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Quarternary

The young Quarternary deposits occur in a number of genetic types: river terraces, diluvial material and
contemporary alluvial deposits.

The lower river terraces are best developed in the lower courses of the rivers Pcinja and Kriva river. They
stretch 5 to 20 m above the current level of the rivers.

The contemporary alluvial deposits are mainly represented by gravels, whose particles are rarely in excess
of 5cm in size.

Section 2: Beljakovce-KrivaPalanka
Precambrian

The Precambrian rocks are developed on both sides of the Duracka river, a left tributary to the Kriva river.
They are manifested by gneisses and micaschists with layers of quartzites and lenses or layers of amphibole
rocks and metabasites.

According to their textural features, gneisses are divided into striped and ocular-striped, and granular-
porphyritic. They are all bi-mica and metasomatically enriched by feldspars. Striped and ocular-striped
gneisses are present in this section of the track.

Striped gneisses (Gmb) are fine-grained, grey to white in colour, and with a distinct striped texture. They
occur in association with ocular-striped gneisses and micaschists, to which they are always bound with a
gradual transition vertically and laterally. Among striped gneisses there are also gneisses not affected by
metasomatic processes but identical by appearance, which is the reason why they cannot be differentiated
macroscopically. They often contain layers or larger parties of micaschists and rarely layers of amphibole
rocks and metabasites.

Ocular-striped gneisses (Gmb), according to distribution,are detached in the form of a long zone with a
northwest (the lower catchment of the Duracka river near Kriva Palanka) to southeast stretch towards
BabinaCesma, Kitka and further to Cera village, where it subsides. They are most commonly found in
micaschists. They differ from fine-grained striped gneisses only by texture and content of coarse-grained
feldspars in the shape of elongated eyes up to 7 cm in size.

Striped and ocular-striped metasomatic gneisses have identical composition: feldspars (around 50 %),
quartz (around 50 %) and mica (around 15 %).

By appearance micaschists(Sm) are yellowish to brownish rocks with prominent shale-like structure and
content of large mica scales. Most commonly they are composed of quartz (20-50 %) and micas (30-40 %)
as core components. At certain spots in the composition of micaschists, granite or albite occurs as a core
component and ortite as a secondary component.

Quartzites (Q)

They occur on the left riverbank of the Kriva river near Kriva Palanka. They are found in the micaschists
composition in the form of layers of up to a few hundred meters in length and up to a few tens of meters in
depth.

Riphean-Cambrian

The major part of this section of the railway line track consists of low-grade metamorphic shales with a
vivid green colour, which is the reason why in literature they are known as the green series. The shales
building this series lie concordantly or they are in tectonic relationship with the rocks of the gneiss-
micaschist series.

The following groups of shales occur in this section of the track:

e albite-epidote-chlorite and albite-chlorite shales
e albite-biotite-chlorite shales

e quartzites
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e amphibole rocks and metabasites

Albite-epidote-chlorite and albite-chlorite shales (Sep) are the most permanent lithologic members of the
series. They are distributed on both sides of the Kriva river on the southwestern slopes of German
Mountain and the northern slopes of Osogovo. They have a distinctively green colour, and are shale-like in
texture with dense dots (balls) of feldspar (up to 3 mm). They contain albite, chlorite, epidote, quartz and
albite-chlorite.

Albite-biotite-chlorite shales (Sabb) have texture features similar to the former ones but they are less
represented on the terrain given that they occupy a small area in the Domacki Dol catchment on the right
side of the Krivariver valley. They are composed of albite (30 % - 35 %), biotite (25 % - 30 %), quartz (10 % -
25 %) and accessories (up to 13 %). Their structure is lepidoblastic and porphyroblastic.

Albite-quartz-muscovite shales (Sabb) differ from the aforementioned shales by composition and by the
vivid yellowish or brownish colour. They are comprised of quartz (40-50 %), muscovite (25 % - 35 %), albite
(10-20 %) and accessories (3-7 %). They occur on both riverbanks of the Kriva river before the entry to the
SlaviskaKotlina basin.

Quartzites (Q) are very seldom found in shales, taking the shape of thin strata. They are solid rocks
constituted by approximately 80 % quartz, thin layers of muscovite and rarely of fine-grained albite.

Amphibole rocks and metabasites (Sam) are characterised by shale-like or massive texture and vivid green
colour, which clearly differentiates them from other rocks. Amphibole shales occur as layers of up to a few
hundred meters in length and a few tens of meters in thickness. The contact with the adjacent shales is
gradual and rarely sharp. They consist of amphibole, albite and quartz, while epidote, swanstone, rutile
and granite are secondary components. The series is approximately 3,600 m in thickness.

Tertiary-Quarternary Volcanic Complex

Volcanic rocks are relatively represented in the current section of the railway line track, and they cover the
northern parts of the Kratovo-Zletovo volcanic area. They are developed from the northern parts of
SlaviskaKotlina basin then downstream on both sides of the Krivariver towards Beljakovce.

The complex comprises tuffs, clays, sand and gravels, hornblende-augite-biotiteandesites, andesite-
volcanic breccias, augite-hornblende-biotite andesite, ignimbrites of andesitic composition, hornblende-
augiteandesites and hyaloandesites, hyaloandesitic tuff and opalitebreccias.

Tuffs, volcanic breccias and ignimbrites are predominant on the terrain.

Tuffs (@) are extensively represented on the terrain around DolnaKuklica, and they overlie Miocene
sediments (marlstones, tuff sandstones, claystones with bituminous claystone strata, breccias of andesitic
composition, etc.). Volcanic breccias, Pliocene sediments and other volcanic rocks (hornblende-augite-
biotiteandesites, augite-hornblende-biotiteandesites and ignimbrites of andesite composition) overlie
them. The average thickness of the tuffs is 300 m, and, in general, they are well-stratified. They contain a
high percentage of terrigen material; therefore, they are considered to have been deposited in an aquatic
environment. In the lowest horizons, tuffs are commonly coarse-grained, while those in the upper horizons
are fine-grained to pelitic. Tuffs are grey-yellowish, pinkish to green in colour. They are intensely degraded,
kaolinized, limonitised and even silicified. Silicified tuffs are compact, slab-like rocks. Within the tuffs there
is a common occurrence of dot-like degradation in the form of symmetrical concentric balls with a size of
0.5 to 1 m. In their basic mass, tuffs contain volcanic ash and chipped grains of plagioclases, biotite, less
often pyroxene, amphibole, magnetite and debris of andesite. They often contain chlorite, limonite and
opalite matter. Their average modal composition includes plagioclases ranging from 17.5 to 23.5 %,
coloured minerals 2-5 %, basic mass 71 — 74 % and other up to 1 %.
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Figure 5-10 Tuffs at Dolna Kuklica locality with andesite fragments (debris)

Clays, Sand and Gravels (Pl)

Pliocene sediments are represented by freshwater sediments. According to the character and the
superposition order, two levels could be differentiated: lower — built of clayish-sandy sediments, and upper
- built of coarse-clastic sediments. The clayish-sandy sediments are found along the deep brooks and dales
in the northern parts of Slaviska Kotlina basin in the surroundings of the villages of Rankovci, Ginovci and
Ljubanci. They are as follows: clays, clayish sands and sands with layers or jets of gravels.

Hornblende-augite-biotite andesites (othb), with thickness ranging between10 and 100 m, are found in the
deepest profiles revealed by river erosion. They directly overlie the tuffs. They are mostly covered by
volcanic breccias, and less often by younger effusive rocks. Their nature resembles spill-over slabs and
masses. Andesites are solid rocks of grey-greenish to dark-greenish colour, conditioned by the alteration of
coloured components. Their structure is holocrystal and porphyritic. The basic mass is composed of fine
grains of plagioclases and less rarely of magnetite, limonite, volcanic glass and calcite. The basic mass
additionally contains idiomorphic phenocrystals of plagioclase, hornblende, augite and limonitisedbiotite.

Andesite-volcanic breccias (®) overlie tuffs, hornblende-augite-biotite andesites or older sediment and
metamorphic rocks, while breccias themselves underlie augite-hornblende-biotite andesites, ignimbrites of
andesite composition and hornblende-augite andesites. The composition of breccias (as pyroclastic
material) includes andesite debris solidified by tuff material. Their basic mass is made of feldspar fragments
and altered plagioclases. Breccias are well-stratified, and they are 200 m in thickness. They are created in
an aquatic environment.

Augite-hornblende-biotite andesites (oah) are found in andesite breccias in the form of slabs and
catchments. They overlie hornblende-augite-biotiteandesites or less commonly they incise older rocks.
Augite-hornblende-biotite andesites have holocrystal structure. The basic mass comprises fine grains of
plagioclase including phenocrystals of zonal plagioclases (oligoclase - andesine), hypidiomorphic and
alotriomorphic augite grains along with hornblende and biotite.

Ignimbrites of andesite composition (®a) are 200 to 300 m in thickness. They are found at the floor of
hornblende-augite andesites while constituting the cover of andesite breccias elaborated above. They are
primarily massive and less stratified at the contact points with breccias. Their colour is variable, ranging
from grey white to reddish and greenish. Ignimbrites incorporate larger debris of volcanic rocks in the
shape of irregular, angle-like joints, most commonly 2 to 5 cm in size. Their structure is crystaloclastic,
whereat phenocrystals and phenoclasts contribute with 20 % and 50 % respectively. Most commonly,
phenocrystals are fused with the adjacent aggregate, and locally also there are glassy structures in the
form of jets, often oriented in parallel.
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Hornblende-augite andesites(oha) are 20 to 200 m in thickness, and they overlie ignimbrites of andesite
composition as well as other older volcanic rocks. These are very solid, fine-grained rocks with holocrystal
porphyritic structure. They break up into shell-like forms. They are dark green to black in colour. The basic
mass is of hypocrystal structure of turbid alkali feldspar, metal minerals and products of coloured
components alteration.

Opalite breccias(w’or) occur in the zones of tectonic movement, and they are up to 300 m in thickness.
They have originally been recrystalized under the effect of pressures, and subsequently silicified by
hydrothermal processes. They are red in colour.

Quarternary Sedimentary Deposits

Upper River Terrace (t,)

It extends along the Kriva river valley at an elevation of 510 m, with a total depth of approximately 30 m. It
consists of clayish matter, clay, clay-loam and sands, which constitute arable land.

Lower River Terrace (t;)

It also mainly extends along the Kriva river valley at an elevation ranging between 480 and 510 m. It is
composed of clayish matter, mixed with gravel and sand.

Proluvium (pr)

The proluvial sediments occur along the Kriva river valley and they are chiefly reddish in colour. The
sediments are composed of scantily workable fragments of various rocks with clayish-sandy material.

Diluvium (d)

Diluvial sediments are found on the slopes north of the Krivariver (Radibus, Ginovci), and they mildly
descend towards the river. They are made of coarse, unworkable material originating from adjacent rocks,
mixed with clayish-sandy material.

Alluvium(al)

It occurs from Slaviska Kotlina basin then downstream along the Kriva riverbed. It is represented by typical
alluvial sediments (sand, gravel). In the upper segments it is more coarse-grained whereas in the lower
ones it is processed.

Section 3: KrivaPalanka — Deve Bair

Riphean-Cambrian

In this section of the track, the Riphean-Cambrian formations are represented by albite-quartz-muscovite
shales, amphibole rocks and metabasites, and quartzites. Albite-quartz-muscovite shales (Sab) are found
on both sides of the Kriva river valley in the vicinity of Zidilovo and Krklija. Amphibole rocks and
metabasites (Sam) are developed in the lower catchment of the Kiselicka river before its confluence with
the Kriva river, and downstream along the Kriva river towards Kriva Palanka. Quartzites (Q) occur on the
left side of the Kriva river valley near Kostur.

Palaeogene Sediments (Upper Eocene)

In the area of the current section of the track, Palaeogene sediments are found in the part of the Deve Bair
border crossing (Deve Bair Crest, which occupies the area along the state border with Bulgaria). They are
developed in the volcanogenic-sediment facies with share of volcanogenic sediments. The series begins
with breccias and conglomerates (1E3) with layers of sandstones, siltstones, claystones, and tuffogenic
sandstones. They are purple, red and grey in colour. Breccias and conglomerates are comprised of debris
from crystalloid shales up to 1 m in size. Sandstones are coarse-grained to medium-grained and fine-
grained. The volcanogenic-sediment series (2E3) is found in the upper part, and it shows certain flysch
features. According to their composition and structure, the volcanogenic sediments belong to the following
groups: tuffites, lythocrystaloclastic and crystaloclastic tuffs and tuffogenicclaystones. The basic mass of
tuff rocks is built of pyroclastic material. The depth of the volcanogenic sediment series is approximately
1,300 m.
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Tertiary — Quarternary Volcanic Complex

Within the present complex, quartz latites occur in the area of the current track section (xa). They appear
along the state border with Bulgaria (Deve Bair) in the form of necks through shales and Upper Eocene
sediments. They occur in the form of veins, dikes and effusions above the aforementioned rocks. Quartz
latites are incised by younger effusive rocks — dacites and andesites. In the area they evidently differentiate
from other rocks by their gray or dark greenish colour.

GEOMORPHOLOGY

From a geomorphological point of view, most of the railway corridor runs along river valleys, those of the
Kumanovska and Pcinja rivers in Section 1, the Pcinja and Kriva rivers in Section 2, and the Kriva river in
Section 3. The western area of the corridor is part of the Ruen structural block, whereas the eastern area is
part of the Osogovo block.

In the broader area of the railway corridor the structural (primary) relief comprises: on the northern side,
the Ruen mountains (Kalje, 968 m), the Kozjak mountains (Tabla, 1,355 m),the German mountains
(ModraGlava, 1,390 m) and the Bilino mountains (CupinoBrdo, 1,703 m); on the southern side, the
Osogovo mountains (Ruen, 2,225 m), and Mangovica and GradistanskaPlanina mountains; on the western
side, the KumanovskaKotlina basin; and on the eastern side the SlaviskaKotlina basin.

During the Pliocene and at the beginning of the Quarternary period, a strong volcanic activity was present
in the Kratovo-Zletovopaleovolcanic area. Evidence of that is the significant number of paleovolcanic
landforms, which are conical hills of andesite rocks situated between Kozjak Mt (1,355 m) in the northern
part of the Kriva river valley and Crn Vrv peak (1,115 m) on the southern side.

They are fossilised volcanic cones, parts of craters destroyed by exogenic processes, or hills protruding in
the relief as a result of selective erosion while being dissected and divided by minor river courses — the
Kriva river tributaries (Povisnica, etc.). Due to the younger tectonic movements and the effect of the
fluvial-denudation processes for a long period of time, the volcanic cones are markedly eroded and
reduced in size. Figure below shows an example of such volcanic formation.

Figure 5-11 Conical hill as a result of volcanic activity near Ivankovci village — K.P. 52.5.

From the lowest elevation - the Kriva river valley - they gradually connect to Kozjak Mt in the North. Those
are the conical hills Vidim (825 m) on the western side of Kuklica locality, Nepci (938 m) etc. To the South
and Southeast of the Kriva river valley, the conical hills formed via volcanic activity are more imposing.
They are as follows: Jelenac (567 m), Lipec (817 m), Zabel (660 m), Borovic (664 m) and so forth. The Kriva
river valley flows through volcanic soil and, in all likelihood, it incises a number of old craters, in particular
in the vicinity of Konjuh and Sopsko Rudare villages. In this area, its left tributary, Povisnicariver, is the

e p g’s a Mobility . Railway Corridor VIII - Eastern section 180
Logistics



Ministry of Transport and Communications, Republic of Macedonia

most important one, whose source is in the northern slopes of CrnVrv peak (1,115 m) in the vicinity of
Turalevo village. This source area resembles an eroded crater that has been incised by the Povisnicariver.
Beneath the catchment of the Povisnicariver, downstream, the Kriva river flows through andesite soil
(augite-hornblende-biotiteandesites and hornblende-augite-biotiteandesites) that belong to the Kratovo-
Zletovo volcanic area. In this stretch, the Kriva river penetrates numerous paleovolcanic cones arranged in
a manner that gives an impression of craters ruined by destruction. This is especially the case within the
area closest to Sopsko Rudare village.

In addition to eruptive volcanism, in the area referred to as Mlado Nagoricane, north of the Kriva river,
there are occurrences of latent volcanism, which is the final phase of volcanic activity in Kratovo-Zletovo
volcanic area. Those are young effusive rocks, which according to their geological content are
trachybasalts. Necks and effusions are related to Quarternary tectonics, currently surrounded by degraded
surface material of Upper Pliocene sediments. Four of the five slabs present in this area are positioned in a
single row and they stretch in a Meridian direction (NNW-SSE), bar the fifth slab — Zebrnjak, which lies
further to the West. Initially, the five conical hills with a relative elevation in relation to the nearby
landforms of 50 to 100 m, used to be a single slab, which, with the neotectonic movements and the
exogenic processes, was later divided into four parts (see figure below).

Figure 5-12 Paleovolcanic landforms near MladoNagoricane village (KostoperskaKarpa rock, part of the
single volcanic slab)

A characteristic of the paleovolcanic area is the occurrence of micro-denudation forms, manifested by
minor, shallow indentations in the rock mass, formed by a combined action of physical weathering of the
rock surface softer parts, on the one hand, and wind erosion, on the other hand, and to a minor extent by
chemical corrosion of atmospheric water. The most common forms of this type are hollows, footprints and
troughs, as the biggest microforms in rock indentations (see Error! Reference source not found.). Such
instances can be found on the basalt slabs in the vicinity of Mlado Nagoricani, at Velja Strana locality (811
m) or Ploce-Litotelmi locality, where during rainy weather the crevices that are filled in with water are
inhabited by a rare animal species of fairy shrimp (Tanymastixstagnalis). This is the sole locality in
Macedonia and in the Balkans where the population of this species grows. These localities are worth
mentioning, but are located far away from the railway alignment (>5km).
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Figure 5-13 Small denudation forms at Ploce-Litotelmi locality: troughs in andesite rocks

Another area where forms of degradation and destruction of rock masses occur is Bislimska Klisura ravine
on the Pcinjariver. Here there are grinders as erosive forms descending as accumulative material to the
bottom of the Pcinjariver in the form of rock creeps. Most of these grinders and rock creeps occur near
Tikijarnica locality (497 m) on the right bank of the Pcinjariver. In Bislimska Klisura ravine there are also
pointed rocks with interesting forms created as a result of selective rock erosion, along with natural
windows formed by degradation of less resistant parties of limestone masses.

In the area there are also erosive forms created by surface and vertical aquatic erosion. Erosive pavements
are forms created by surface erosion. They occur under the impact of pluvial erosion and surface washing;
where, as the mechanical structure of the gently sloping parts of the terrain is disrupted, the soil erodes,
and the rock foundation is exposed. This type of erosive forms is present on the valley sides of the
Petrosnica river, a left tributary to the Pcinjariver, and Zivusa and Drzava rivers, right tributaries to the
Kriva river.

The vertical erosion forms are morphologically more prominent and more versatile. Those are gullies and
dales of different sizes, ranging between a few meters and a few hundred meters. They are most common
in the lower basin sections, built of clastic sediments, degraded shales, tuffs, etc. In the close vicinity of the
railway line, such forms occur at the confluence of the Povisnica and Zivusarivers (see Figure below). They
develop by surface outflow of atmospheric water through bare and unprotected erosion-prone terrains.

Figure 5-14 Young dales in rocks of volcanogenic origin at the Zivusa river catchment
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Earth pyramids are some of the more distinctive erosive forms occurring in the study area (Figure 5-15 and
Figure 5-16). They are found in the paleovolcanic section of the Kriva river (near Kuklica locality) and the
Povisnica river valley. Most frequently they are in the shape of pillars up to several meters in height, with a
protection cap of a rock block on their top. They developed under the influence of pluvial erosion and
intensive washing of volcanic tuffs.

Figure 5-15 Process of creation of earth pillars with vertical aquatic erosion of the land

At the spots where a small rock block overlies the tuffs, washing does not have the capacity of eroding the
underlying material (the tuff); thus pillars in the form of earth pyramids develop in the relief.

The most remarkable forms of this kind can be found in the vicinity of Kuklica locality on the right bank of
the Kriva river. This locality is reached via the six-km-long access road, which diverges from the road to
Kratovo in close proximity to Levkovci village. In this area, in the immediate vicinity, there are two localities
with this type of relief forms.

Figure 5-16 Volcanic tuffs covered by andesite ignimbrites as protection caps, 2 km away to the North
from K.P 42.5.

The first locality is near Kukle locality, at an altitude of approximately 400 m, and it occupies the southern
slopes of Dubica hill. Here, the earth pyramids have remarkable forms. The local population have given
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different names to some of them, and they have called the entire phenomenon ‘Merry Wedding’'. The most
impressive forms reach up to 8 meters in height, with circumference at the base of up to 5 meters.

The second locality is situated circa 600 m further to the west from the first one. It is positioned beneath a
vertical escarpment, in a deeply incised amphitheatric depression developed by erosion of the adjacent
land. The whole area is full of impressive pillar-like forms of up to 20 m in height.

Earth pyramids are very rare forms in the relief. They develop in soft, friable soil where there are large rock
blocks in the form of fragments, most often of volcanic provenance, as is the case with Kuklica, which
protect the underlying foundation from destruction and dispersion due to the effect of precipitation. The
land underlying the rock blocks, which have the function of a protection cap, is protected from dispersion
and lags behind in the shape of earth pillars or earth pyramids. In view of the fact that each earth pillar
finishes with a large rock block on its top, which is reminiscent of a head, they are called the large-headed.

From a geological aspect, the terrain where the earth pyramids are located, which is essentially an eroded
section of the Kriva river terrace, is built of rocks of Kratovo-Zletovo volcanic area. Taking into account the
erosion intensity, it is assumed that a period of approximately 5,000 to 10,000 years was necessary for the
creation of the earth pillars near DolnaKuklica.

Due to the different resistance of the rock masses, the occurrence of selective erosion is also distinctive in
the study area. Hence, huge pillars of andesite-ignimbrite rocks are found in certain parts of the area.
Figure below shows one of these pillars, located in the area of Shopsko Rudare (K.P. 37.7 - 40.0).

Figure 5-17 Denudation landform created by selective land erosion in the area of ShopskoRudare (K.P. 37.7
-40.0)

Another geomorphological feature found in the study area corresponds to karst phenomena. They are
most prominent in Bislimska Klisura ravine, where the karst process is extensively developed and it is
characterised by numerous surface and underground karst landforms (Figure 5-18). The following surface
karst landforms are represented in this area: netlike crevices, shallow bowl-like sinkholes, groot and karst
valleys. They are distributed on both sides of the Pcinjariver, where there is an erosive extension at an
elevation of 480-520 m. The underground karst landforms are represented by caves and pit caves, which
occur on both sides of the ravine. On the basis of the studies to date, around thirty caves have been
recorded and studied in the so-called karst oasis of Bislimska Klisura ravine. Eight caves with more than 10
meters in length and channels totaling 231 m in length, and four pit caves more than 10 m in length,
channels totaling 183 m in length and a total depth of 88 m have been partially or fully observed and
studied.
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Figure 5-18 Entry to one of Bislimska Klisura ravine caves

Caves primarily consist of a single channel that at the end usually finishes with a crevice. The longest cave
that has been studied is Studen Pester cave, with 72 m in total length. In addition, a complex cave has been
studied — Liskov Pester cave and the distinctive cave system of Studen Pester cave. Of the studied caves
that exceed 10 m in length, four are situated on the right side and four on the left side of thePcinja river
valley. The total length of the caves on the left side is 123 meters, and that of the caves on the right side is
108 meters.

The main feature of the caves in BislimskaKlisura ravine is that they are short, with narrow channels of
significantly variable directions. The majority of the channels end in a small circular hall. Apart from Laskov
Pester cave, the other caves lack a hydrographic function. Likewise, except for Laskov Pester cave, which
distinguishes with its cave ornaments — stalactites, stalagmites, pillars, curtains, etc. — the other caves lack
underground accumulative forms. In certain caves (Gradiski and Liskov Pester) there are remnants of
human activity from the past.

Only two of the four pit caves in BislimskaKlisura ravine have been fully studied: the Big and the Small
GradiskaPropast pit caves. One of them, the Big GradiskaPropast pit cave, is 22 m in depth and belongs to
the type of round-bottomed shafts. The second pit cave is composed of nearly vertical channels expanding
at the bottom and joining into a small hall at a depth of 12 meters. The entries to the pit caves are at a
higher elevation than the riverbed and they are difficult to find given that they are of small dimensions and
hidden by limestone rocks.

As part of the karst landforms, there are also net like crevices and shallow bowl-like sinkholes in
BislimskaKlisura ravine.

Karst landforms also occur in the area of the Orlovec marble massif situated on the left side of the Pcinja
river between the villages of Klecovce and Supli Kamen. On the sides of Orlovec hill (397 m) there are short
caves of up to 12 min length.
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Figure 5-19 View of Orlovec marble massif (397 m)

SOILS

Taking into account the genuine substratum of the area over which the railway alignment is located, there
are three main types of soil that can be encountered along the alignment. These are:

e rendzina soils or carbonate virgin soils on lime rocks in the higher altitudes;
e diluvial and coluvial soils in the hillside situations; and
e alluvial soils or gleys in the marshlands and along the riverbeds.

Rendzinas on hard limestones and dolomites are found on all the mountains of appropriate substratum:
calcitic limestone, calcitic marble, dolomites, dolomitic marble and calcitic-dolomitic marble. The soils are
relatively rich in clay owing to the high content of clay in the silicate residuum. The average clay content
amounts to 11% in the organogenic soils, 18% in the organomineral soils and 26% in the brown rendzinas.
The humus content is highest in the organogenicrendzinas (19%), whereas the other subtypes contain on
average 10% of humus.

The highest pH values have been recorded for the organogenic soils (an average of 7), followed by the
organomineral (6.9); the brown rendzinas are the most acid (pH 5.8). The soils are characterised by high
cation exchange capacity (an average of 51eqmmol/100g soil). The base saturation percentage is high (on
average 98%). The ratio of humic: fulvic acids is 0.80. There is a high content of humic acids bonded with
Ca.

The average porosity values amount to 49%, the water capacity 38% and the air capacity 11%. These soils
contain an average of 2.6% humus in the A horizon. In calcareous rendzinas, the A horizon contains an
average of 11% CaCO3 and the C horizon 25% CaCO3. The average pH of the A horizon is 7.8. The cation
exchange capacity amounts to an average of 25.0egqmmol/100g of soil, and the base saturation percentage
in non-calcareous rendzinas amounts to 96%.

Rendzinas are mainly under forests and pastures.

Colluvialand diluvialsoils are intensively used in agriculture. They have very heterogeneous texture. On
average, these soils contain: 10% coarse fragments, 10% clay, 20% silt and thus sand dominates (70%). The
average value for porosity is 44%, for water capacity 34%, for air capacity 10%, for wilting point 11% and
for available water 23%. They are also heterogeneous in their chemical properties.

Alluvial soils or gleys are undeveloped hydromorphic soils formed by loose, unconsolidated sediments
transported by the rivers and the streams existing in the area. They are made of a variety of materials,
including fine particles of silt and clay and larger particles of sand and gravel. Like colluvial anddiluvial soils,
alluvial soils are often used for agricultural purposes (arable land and pastures).
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Colluvial, diluvial and alluvial soils are present along section 1, up to approximately km 28. In section 2
most of the soils in the railway alignment would correspond to rendzinas, except between K.P. 53 and K.P.
61, where the soils would mainly correspond to colluvial and diluvial soils, and the crossings of riversand
streams, where there are alluvial soils. Most of the soils in section 3 would correspond to rendzinas.

5.1.3 HYDROLOGY (SURFACE WATER) & HYDROGEOLOGY (GROUNDWATER)
5.1.3.1 STUDY AREA (‘INVESTIGATION AREA’)

The analysis of the hydrography for this ESIA covers the surface water and groundwater resources of the
north-eastern region of the Republic of Macedonia, and more specifically the water catchment basins of
the Pcinja and Kriva rivers.

In this chapter, the main watercourses, their capacity, water quality, and intersection with the railway
alignment are described providing a summary of the state of the surface and ground waters in the region.
The main focus is on the two larger rivers in the area (Kriva and Pcinja rivers) and their tributaries. These
watercourses form the main water supplies for the several municipalities, four of which are relevant to this
ESIA.

5.1.3.2 LEGISLATION, REGULATORY & POLICY CONSIDERATIONS

The most important aspects of legislation of the Republic of Macedonia in the field of water management
are already established within the horizontal environmental legislation and the Law on Waters (Official
Gazette no. 87/08, 6 / 09, 161/09, 83/10, 51/11). At this point it is very important that legislation in the
field of water management, which is already or will be transposed is in compliance with the European
Union water legislation.

In the field of water management, the main competent authority ensuring the implementation and
adoption of the European legislation is the Ministry of Environment andPhysical Planning (MoEPP).

The national legislation on water management includes:

Law on Environment (Official Gazette No. 53/05, 81/05, 24/07, 159/08, 48/10, 124/10, 51/11);
Law on Waters (Official Gazette No. 87/08, 6 / 09, 161/09, 83/10, 51/11);

Law on Water Management (Official Gazette No. 85/03, 95/05, 103/08);

Law aquatic communities (Official Gazette No. 51/03, 95/05 113/07);
Decree on classification of waters (Official Gazette No. 18/99);

A A

Regulation on categorization of water streams, lakes, accumulations and groundwater (Official Gazette
No. 18/99, 71/99);

Rulebook on monitoring of sediment in reservoirs (Official Gazette No. 4/99);

Rules for reporting on the state level and quantity of water accumulated in reservoirs, and the amount
of water released by them (Official Gazette No. 8 / 99);

9. Rulebook on the content and method of preparing management plans for river basins (Official Gazette
No. 148/09);

10. Regulation on methodology for assessment of river basins (Official Gazette No. 148/09);

11. Rulebook on the content and method of preparing the program of measures (Official Gazette No.
148/09);

12. Rules for special security requirements for natural mineral water (Official Gazette No. 32/06);

13. Rulebook on determination and maintenance of protective zones around sources of drinking water
(SFRY Official Gazette No. 17/83);
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14.

15.
16.

Rules Amending the Rules of the manner of determination and maintenance of protective zones
around sources of drinking water (SFRY Official Gazette No. 15/89);

Rules for water safety (Official Gazette No. 46/08);

Law on ratification of the convention for assessing environmental impacts in a trans boundary context
(Official Gazette No. 44/99).

The EU Directives related to water management already transposed into the national legislation include:

EU Directive 2001/60/EC — Water Framework Directive and Decision 2455/2001/EC establishing the list
of priority substances in the field of water policy;

EU Directive 2008/105/EC on environmental quality standards in the field of water policy;

EU Directive 2006/11/EC — on pollution caused by certain dangerous substances discharged into the
aquatic environment;

Urban Wastewater Treatment Directive (91/271/EEC);
Nitrates Directive (91/676/EEC);

Dangerous Substances to Water Discharges Directive (76/464/EEC) as emission control oriented
legislation;

Directive 98/83/EEC on the quality of water intended for human consumption;
Directive 1991/271/EEC concerning urban waste water treatment;

Directive 80/68/EEC on the protection of groundwater against pollution caused by certain dangerous
substances.

The determination of the water quality status of the main surface watercourses is prescribed by the Law on
Water (Official Gazette No. 87/08, 6 / 09, 161/09, 83/10, 51/11) and Decree on classification of waterways,
lakes, accumulations and ground waters (Official Gazette No.18/99, 71/99). As established in the national
legislation, the list of parameters below shall be analysed, and reports prepared annually by the Ministry of
Environment and Physical Planning. The following indicators are relevant for water quality and
classification of waters:

a)

b)
c)
d)
e)

f)

g)
h)

Organoleptic indicators (visible colour and colour, notable smell, turbidity and transparency, tasting of
water sample-taste, colour, odour and feel);

pH - acidity;
Dissolved oxygen;
Mineralization (Suspended matters, total dry residue after filtration, total dissolved solids);

Eutrophication (Total phosphorus, total nitrogen, chlorophyll “a”, primary production, saprobe index,
level of biological productivity);

Microbiological pollution (Most probable number of thermo-tolerant coliform bacteria);
Radioactivity; and

Hazardous substances (Metals and their compounds, other inorganic parameters, phenols,
hydrocarbons, halogenated hydrocarbons, nitrated hydrocarbons, pesticides, other organic
compounds).

According these indicators, surface waters are classified into five classes (Class | is the best quality water,
Class V is the worst one). The definition for all five classes of water quality given in the Decree on
classification of waterways, lakes, accumulations and ground waters (Official Gazette No.18/99, 71/99) is
presented in table below.
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This is very clean, oligotrophic water, which in its natural state can, with possible disinfecting, be used for
drinking and production and processing of food products and is suitable for mating and cultivation of noble
Class | types of fish — salmonides. The buffering capacity of the water is very good. It is constantly saturated with
oxygen, with low content of nutrients and bacteria, contains very slight, occasional antropogenic pollution

with organic matters (but not with inorganic matters).

This is a very clean, mesotrophic water, which in its natural state can be used for bathing and recreation,
water sports, production of other types of fish (ciprinides), or which can be used - after usual methods of
Class Il purification (coagulation, filtration, disinfection, etc.) - for drinking and production and processing of food
products. The buffering capacity and oxygen saturation present throughout the years are good. The loadings

may lead to slightly increased primary productivity.

This is a moderately euthrophic water, which in its natural state can be used for irrigation, and after usual
purification methods (conditioning) for industries which do not require drinking water quality. Buffering
capacity of the water is low, but it maintains the (pH value) acidity at a level still suitable for most fish. In
Class I hypolimnion occasionally oxygen deficit occurs. The level of primary production is considerable, and some
changes in community structure, including fish species can be observed. The load of harmful substances is
evident as well as microbial pollution. The concentration of the harmful substances varies from natural levels

to levels of chronic toxicity for aquatic life.

This is a strongly euthrophic, polluted water, which in its natural state can be used for other purposes only
after certain processing. The buffering capacity is exceeded, which leads to higher levels of acidity, and which
affects the development of the offspring. In the epilimnion there is oxygen saturation, and in hypolimnion
there is oxygen deficit. Algal blooming is common. Increased decomposition of organic matter simultaneous
Class IV with water stratification can cause anaerobic conditions and pestilenceof fish. Mass occurrences of more
tolerant species fish populationsmay happen and benthic organisms can be affected. Microbiologic pollution
does not allow the water to be used for recreation. Harmful substances emitted or released from the
sediment (deposits) can affect the quality of the aquatic life. The concentration of harmful substances can

vary from levels of chronic to acute toxicity to aquatic life.

This is a severelypolluted, hiperthrophic water, which in its natural state can be used for other purposes. The
water has no buffer capacity and its acidity (pH value) is harmful for many fish species. Large problems occur
Class V with the oxygen regime, namely saturation in hipolimnion; absence of oxygen leads to anaerobic conditions
in hipolimnion. Decomposers dominate over producers. Fish and benthic species are systematically not

present. Concentration of harmful substances exceeds acute toxicity levels for aquatic life.

Table 5-2 Definition of water classes
Environmental and social policy, EBRD 2008

The EBRD Environmental and Social Policy from 2008 requires ten Performance Requirements (PRs),
including the implementation of the pollution prevention and abatement measures.

The various environmental related principles should be applied (precautionary and prevention principle,
“polluter pays” principle, minimization of waste, re-use of waste, selection of waste at source of origin,
ensuring good ecological status of surface and ground waters and others) as well as environmental
standards on air quality, water quality, soil quality and compliance with occupational health and safety
standards. The project needs to be in line with relevant EU standards related to the emissions into air and
air quality, emissions into water and water quality, generation of waste and its management, nature
protection, standards on exposure to noise and vibrations and OH& S standards.

EIB Environmental and Social Practices Handbook, 2010

The environmental standards of the EIB are intended to protect and enhance the natural environment, to
improve the quality of life, economic development and social-being. The Bank requires its promoters to
apply point source-specific emission standards according the IPPC Directive and sector-specific Directives
(e.g. the Water Framework Directive). The ambient standards that relate to accumulated pollution in air,
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water and soils are also determined by the requirements of EU Directives and the projects should meet the
relevant ambient standards. The procedural standards that are broadly defined as the management and
administrative requirements related to the protection of the environment should be fulfilled as well (the
Water Framework Directive is one of these EU Directive that contains these kind of standards).

IFC EHS General Guidelines, April 2007

General EHS Guidelines apply to projects that have either direct or indirect discharge of process waste
water, wastewater from utility operations or storm water to the environment. Projects with potential to
generate process wastewater, sanitary (domestic) sewage or stormwater should incorporate the necessary
precautions to avoid, minimize and control adverse impacts to human health, safety or the environment.
The wastewater management including water conservation, wastewater treatment, stormwater
management and waste water and water quality monitoring are also required to be met.

IFC Environmental Health and Safety Guidelines for Railways (water), April 2007

The EHS Guidelines for Railways are applicable to activities typically conducted by rail infrastructure
operators dedicated to passenger and freight transport. The document targets mainly rail operations,
covering construction and maintenance of rail infrastructure as well as operation of rolling stock, such as
locomotives and rail cars; and locomotive maintenance activities, including engine services, and other
mechanical repair and maintenance of locomotives and railcars. In this document all the environmental
issues are elaborated and guidelines for minimizing the potential impact to the environment are explained.
The Guidelines recommend measures to prevent, minimize or control wastewater effluents coming from
passenger terminals and from passenger rail service.

5.1.3.3 DATA SOURCES

The data used in this chapter to describe the baseline conditions in terms of hydrography, surface water
quality, water supply, and conditionof water courses, hydrogeology and other required information
relevant to the railway project was obtained from the following data sources:

e Program for development of the North-Eastern region of Republic of Macedonia, 2009-2014, 2009;

e Local Environmental Action Plan of Municipality Kumanovo, 2004;

e Local Environmental Action Plan of Municipality Rankovce, 2008;

e Local Environmental Action plan of Municipality Kratovo, 2006;

e Local Environmental Action plan of Municipality Kriva Palanka,2005;

e Water strategy for the Republic of Macedonia, Ministry of Environment and Physical Planning 2010;

e Strategic Environmental Assessment Report (2009-2014), Ministry of Environment and Physical
Planning 2009;

e Annual report of theprocessed data onenvironmental quality assessmentfor 2010;

e Annual report of theprocessed data onenvironmental quality by the Ministry of Environment and
Physical Planning for2010/WATER;

e Feasibility Study for Railway link Macedonia — Bulgaria, 1995;

e Annual Reports from the National Hydrological and Meteorological Services, Republic of Macedonia,
2010;

e National Environmental Action Plan Il, Ministry of Environment and Physical Planning,2006;

e The hydro geothermal potential of the Vardar zone and Serbo-Macedonian mass andenergy
valorization of the available geothermal resources at the territory of theRepublic of Macedonia, E.
Micevski et al., European Geothermal Congress 2007, Unterhaching, Germany, 30 May-1 June 2007;

e Overview of geothermal resources and geothermal energy application in South East European
Countries, K. Popovski Duvrovnik, Interactive Seminar — Workshop 26: Geothermal Fields
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Development, Inter-University Centre Dubrovnik — Croatia, Petroleum Engineering Summer School,
June 9-13 2008.

5.1.3.4 BASELINE DATA COLLECTION METHODOLOGY (INCLUDING SURVEY/FIELD
VISITS)

The baseline methodology utilise relevant information and data from available official strategic documents
adopted at the national, regional and local levels (water demand and water supply, water quality, irrigation
practice, wastewater quality and treatment, floods, etc.). This was supplemented by several field visits,
organized from June to August 2011. The aim of the field work was to visually check the current situation
of the rivers potentially affected by the railway project, and any features (e.g. illegal dumps) in the
surrounding areas that could have an influence on water quality.

During the field visits, several stakeholders meetings were organized, and interviews with local
environmental officers, environmental inspectors and communal inspectors within the municipalities were
conducted. The objective of these was to understand existing challenges with regards to water issues and
to identify any water related aspects that need to be analyzed in more detail in the ESIA study.

Also, several meetings with Public Utility Enterprises for communal works in each municipality related to
the water management, water supply, condition of watercourses were organized, and relevant information
collected.

5.1.3.5 BASELINE ASSUMPTIONS & LIMITATIONS

There is still a lack of secondary legislation in line with EU environmental legislation, mainly in the water
sector to be prepared by the middle of 2012 with legal base into the Law on Waters (Official Gazette No.
87/08, 6 /09, 161/09, 83/10, 51/11), namely:

e Degree on criteria for the determination of the good ecological status of the surface waters —
physical/chemical, biological and morphological conditions;

e Degree on criteria for the determination of the good ecological status of the groundwaters —
physical/chemical, biological and morphological conditions;

e Rulebooks on the determination of the sensitive water zones and water bodies.

With regards to groundwater, hydrological information in the northeastern region is very scarce.
5.1.3.6 HYDROLOGY (SURFACE WATER) BASELINE CONDITIONS

There exist three major catchments in the Republic of Macedonia, namely the Vardar river catchment,
flowing south to the Aegean Sea and covering 80% of the territory, the catchment of the river Crni Drim,
comprising also the Prespa and Ohrid lake catchments flowing to Adriatic Sea, and the catchment of
Strumica river (flowing to the Aegean Sea). Negligible parts of the Macedonian territory drain to the
Danube river catchment.

The easternpart of Railway Corridor Vlllis located in the northeastern region of the Republic of Macedonia,
where the rivers are part of the Vardar river catchment.

Specifically, the railway corridor stretches along the Pcinja and Kriva rivers, and their tributaries. On its
way, the railway approaches and oftenruns overthe two majo rrivers and their tributaries that are of either
an intermittent or a permanent nature.

The hydrology of the areais well developed and widely ramified. The main water artery in the area, which
gives the general physiognomy of the landscape, is the valley of river Kriva river, which receives water from
the watersheds of the Osogovo Mountains and Mount German.
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The broad hydrographic area in the northeast of the Republic of Macedonia where the railway will be
located is shown in figure below.

Tetowa

Figure 5-20 Hydrography network of the Republic of Macedonia

The spring of the Kriva river is in the Osogovo Mountains, north of Carev Vrv peak (2,085 m), at an
elevation of 1,932 m. It flows into the river Pcinja near Klecovce village, at an elevation of 294 m. The Kriva
river valley mostly stretches in an East to West direction in the entire North - Eastern region where the
Corridor VIl takes place. From the source area to the confluence with the Kiselicka river (18 km away from
the source), the Kriva river first flows northerly and northwesterly, then abruptly changes its direction and
continues flowing southwesterly.

The composite character of thevalleyis due to the fact thatalongits course, it passes through four gorges
(zidilovsko — Palanecka, Psacka, Markova and Vakuvska Klisura), threeerosiveextensions (Uzemsko,
TrnovechkoandSredorechko), and two valleys (Slavishka and Kumanovo).Thephotos below showthe layout
of river Kriva river inZhidilovsko-Palanechka ravineand at the exit of Slavishka area.

Figure 5-21 View of Zhidilovsko - Palanecka Klisura ravine and the Kriva river valley at the exit of the
Slavishka basin

The Kriva river network comprises 620 watercourses (permanent, periodic and temporary), with a total
length 1,404.8 km. The right bank tributaries of the Kriva river are: Kiselicki, Gaberska, Raska river,
Rankovechka river, Vetunichka river, Drzava and Zhivusha, while the left bank tributaries are: Durachka
river, Kratovska river, Povishnica and Vrlej. With the exception of the Kratovska River, which flows through
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a terrain composed of volcanic rocks, the other left bank tributaries flow in fairly forested areas and have
substantive flows all year. The right bank tributaries come from the German, Kozjakand Belino mountains,
and because of the poorly forested terrain over which they run, they have variable flows and often dry out
during the summer period.

The western area of the hydrological networks is defined by the lower river flows of the rivers Kumanovska
and Pcinja.

The valley bottom of the Pcinja river is represented by a broad alluvial plain. Between the villages of
Klecovce and Suplikamen, the river Pcinja is cut through the Orlovac marble massif, where it forms a
peculiar epigenetic phenomenon (testaepigenia), 20 m in height and 100 m in length.

The second ravine of the River Pcinja is formed downstream from the confluence of the river Kumanovska
and the river Pcinja. It extends up to Pcinja village; it is 7 km in length, and it is known as Bislimska ravine.

Figure 5-22 Bislimska ravine on the river Pcinja

In this stretch, the Pcinja River has cut its valley into compact Jurassic limestone, which is the reason why
the valley sides have a prominent steep slope and at certain points they resemble a canyon.

The relatively short valley of the Kumanovska river (12 km) begins at the confluence with the rivers
Lipkovska and Konjarska near the city of Kumanovo. Because ofthe large differences in the geological
composition on both sides of the valley, it has an asymmetric appearance. On the right side of the
Kumanovska river valley, where a massive limestone called Krasta extends, river terraces are formed.
Downstream from the village of Dobroshane the valley gradually opens to the abroad alluvial river plain of
the Pcinjain valley.

The overall quality of the main watercourses along the railway corridor, as prescribed in the Decree of
Categorization of Water Courses, Lakes, Accumulations and Ground Waters under the Law of Waters
(Official Gazette No. 18/99), is Class Il and |l as illustrated in table below.

River ‘ Class

Pcinja Il

Kumanovska 1"

Kriva Il

Konjarska 1]}

Lipkovska Il

Kiselicka 1l

Table 5-3 Categorization of the watercourses

A more detailed description of the rivers, streams (seasonal and permanent) and other water
accumulations along Section 1, 2 and 3 follows of the railway corridor VIII is presented below. The
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locations of the most relevant rivers in the region are shown in Figure 5-23, including those directly or
indirectly affected by the railway alignment. These rivers are:

Section 1: Kavardzik, Konjarska, Lipkovska, Kumanovska, Pcinja, Kriva, BabinDol, Bara, Zivusa.

Section 2: Drzava, Korija, Kriva, Vakuf reservoir, Kratovska, Krva, Vetunicka, Rankovska, GinovskiDol,
Zavartce, Buina Bare, CvetinVir, Golem Dol, reservoir of Raska and Kriva river, Raska, SewiDol, Gabarska.

Section 3: Gradecka, Randel, DomackiDol, Kriva, Krkljanska, Uti.
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Figure 5-23 Rivers in the railway corridor

Hydrology of Section 1: Kumanovo to Beljakovce

Section 1 of Project Railway Corridor VIII - Eastern Section starts at K.P. 0.400 km in the municipality
Kumanovo and ends at K.P. 30.502 near Beljakovce in the same municipality. In this section, the surface
water of any form (river, stream, seasonal stream or drain) directly intersects with the railway, and
therefore it is important to acknowledge the current condition of the hydrology in this area.

The hydrological network in the area of Kumanovo consists of the middle and lower courses of the rivers
Pcinja, Kumanovska river and Kriva river, and some smaller water courses that are tributaries in the river
basin of the Pcinja river. The Pcinja river is the largest and most important river in Section 1, arising at its
source in the Dukat Mountain (1,660 m), and flowing into the Vardar river at an altitude of 191 m. Its
tributaries are: Kumanovska river, Kriva river, Kratovska river, Konjarska river, Lipkovska river. Major
floods occur in the area of Dobroshane and Banevo Trlo, because the Pcinja river flow is not regulated.

Table below presents a list of all the water courses in section 1 of the railway that are intersected by the
alignment.

Name of the surface water Type of the surface water Running km at which the surface water
course course course is crossed
unnamed seasonal small stream 0.355 —1.866 (5 times)
Kavardzik river small stream 2.771
Lipkovska river small river 3.125
unnamed seasonal stream 3.452 - 5.095 (2 times)
Konjarska river small river 7.412
unnamed seasonal small stream or drain 8.161 — 16.538 (20 times)
BabinDol small stream 17.379
unnamed seasonal small stream 18.119 — 18.816 (2 times)
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Name of the surface water Type of the surface water Running km at which the surface water
course course course is crossed
Bara small stream 19.550 — 20.310 (3 times)
unnamed seasonal small stream 21.524 —24.325 (6 times)
Pcinja river river 24.500
unnamed small seasonal stream or drain 24.784 —26.725 (5 times)
Zivusa small stream 27.466
unnamed small seasonal stream or drain 27.739 —29.309 (7 times)

Table 5-4 Section 1, Watercourses that intersect with the railway alignment (K.P:0.000 — 30.502)

A detailed hydrological map of section 1 showing the watercourse listed in Table 5-4 and their intersection
with the railway alignment is presented in Figure 5-30.
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Figure 5-24 Hydrologic map of Section 1
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Hydrology of Section 2: Beljakovce to KrivaPalanka

Section 2 of the railway starts at K.P. 30.502 in the municipality of Kratovo and ends at K.P. 66.500 in the
municipality of Rankovce, in Slavishko. In these two municipalities the hydrology network is widely
branched and consists of all forms of surface water bodies like rivers, springs, artificial lakes, reservoirs,
streams, seasonal streams and drains.

The larger watercourse in the territory of Kratovo and Rankovce is the Kriva river. The tributaries of the
Kriva river are the Kiselicka, Kriljanska Durachka, and Vetunica rivers. From its source to the village of
Psaca, the Krivahas river is a curving river with a narrow bed, until it enters the territory of the Municipality
Rankovce, in Slavishko field.

Other major waterways in the territory of the municipality, which provide water supply or are in other way
relevant for the region (some of them do not intersect with the railway alignment and are not relevant to
the railway project) are: Mastenica river (8km long, originates under the Lisec peak, and flows into the
Kriva river, near the village of Psaca)and the Raska river (near the village Petralica), which is 12 km long.

The Rankovecka river is distinctive because it occurs when the Odrevica and Krvikamenska rivers merge
near the village of Rankovce. The Rankovec river is 22 km long, and flows into Kriva river near the village of
Opila.

River Vetunicahas its spring in the village of Paklishte, at an altitude of 1200 m, and flows into the Kriva
river near the village of Vetunica, at an altitude of 500m. This river is 15km long and collects all the smaller
streams from the village of Otoshica. A particular feature of this river is the artificial reservoir near the
village of Otoshnicat, used for the irrigation of the SlavishkoField, as an extension of the future Vakuf
reservoir. Other artificial lake that will be constructed on the territory of section 2 along the railway
alignment is the artificial lake positioned on the rivers Raska and Kriva. This is a water reservoirplanned to
be constructed after year 2020 (Source: Water Strategy 2011 — 2041, Republic of Macedonia 2011); no
further information about the capacity of this water accumulation or the purpose of usage of the water has
yet been defined and explained.

It is important to mention for this section, that the railway project takes into consideration the planned
Vakuf Dam, positioned from K.P.42.067,23 to K.P. 49.824,13 along the railway alignment. This water
reservoir in the Kriva river, which belongs to the Water Management Basin of Pcinja river, is already
identified into the Spatial Plan of the Republic of Macedonia (2002-2020). The volume of the reservoir is
146 million cubic meters and it is planned as a multipurpose reservoir for water supply, irrigation, and
energy supply and flood protection. The location of the Vakuf Dam will be near the village of Ketenovo
(near Kratovo), and the water impoundment surface will cover 630 ha, flooding agriculture areas, housing
and plants in the industrial zone of Ketenovo, which will need to be displaced.

The railway alignment has been designed to run along the southern shore of the reservoir, at a higher
altitude than the maximum level of impoundment (see Figure 5-31).

The quality of surface water of Kriva river has been analyzed in the village of Trnovec at the exit of the
Municipality of Rankovce as one of the 20 measurement points of the RIMSYS (River Monitoring System)
network managed by the National Hydrological and Meteorological Service (NHMS). At the exit of the
Municipality of Rankovce, the Kriva river belongs to a watercourse with class | and Il, with the exception of
three parameters (nitrite, Cd ions and BOD). Beside these measurements made by the NHMS, the
measurements of the water quality of the Kriva river at the entrance and exit of Kriva Palanka are made by
the Public Health Institute in Kumanovo. The analyses show that the water quality of Kriva river at the
entrance of Kriva Palanka is of classl, while at the exit, the presence of ammonia concentrations makes it of
class V, and increased turbidity and high concentrations of iron lead to classify the watercourse as class IlI-
IV. The inferred source of this pollution is the surrounding households, mining, industry and illegal dumps.

Thus, the Kriva river, at the entrance in the Municipality of Rankovce, enters polluted. However, it manages
to self-purify through the tributaries flowing into it and exits the municipality with quality of class I-Il,
according to data obtained by the Public Health Institute in Kumanovo and presented in Local
Environmental Action Plan for Municipality of Rankovce.
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Chemical-biological analyses ofthe water quality of the Kratovska river show that the water belongs to class
| and Il upstream from the urban area of Kratovo town and class Ill and IV at several spots downstream
from the town.

There are several springs in the area, which are important in the development of agriculture in the belt of
high mountain pastures. The most important spring is Turanichki, located at an altitude of about 1800 m.
Other springs with similar yields in the area are Carev Vrv peak, Bela Voda, Kalin Kamen.

= ;f-¥'-2-'34r«.-\..\< ]

Figure 5-25 Planned Vakuf Reservoir

All the water level in the rivers in Section 2 are highest in April and May and lowest in July and August. High
water levels in spring are due to melting snow and increased precipitation together with low evaporation
rates. The rivers of the Osogovo area are characterized by numerous torrents. Torrents are the result of
unorganized deforestation, which cause major damage to cultivated areas. Arable land is mainly irrigated
from the rivers and springs nearby with a primitive water system built exclusively for that purpose.

The following table presents the intersection of the surface water courses and the railway alignment in
Section 2.

Running km at which the surface

Name of the surface water Type of the surface water .
water is crossed
unnamed seasonal small stream 29.900 - 33.300 (8 times)
Drzava small stream 33.830
unnamed seasonal small streams or drain 34.900 — 37.870 (9 times)
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Running km at which the surface
Name of the surface water Type of the surface water

water is crossed
Korija small stream 38.690
unnamed small seasonal streams or drain 38.950 —40.700 (5 times)

Kriva river

river

41.350

Vakuf reservoir

planned artificial lake

42.067,23 —49.824,13

unnamed

seasonal small streams

42.00 - 45.870 (11 times)

Kratovska river

small river

46.050

unnamed seasonal small streams 46.700 — 51.730 (10 times)
Krvareka river 58.850
Vetunicka river small stream 51.110

unnamed

small seasonal stream

51.730 — 53.290 (4 times)

Rankovska river

small river

53.700

unnamed small seasonal streams 54.300 - 56.260 (5 times)
Ginovski Dol small stream 56.968
Zavartce seasonal stream 57.230
Buina Bare seasonal stream 57.970
CvetinVir seasonal stream 59.310
unnamed small seasonal streams 59.700 — 59.990 (2 times)
Golem Dol seasonal stream 60.470

without name

small seasonal streams

60.720 — 62.320 (6 times)

reservoir of Raska and Kriva
river south of Kriva Palanka

planned artificial lake

62.450 -67.300

Raska river seasonal river 62.630
unnamed small seasonal streams 63.060 — 63.970 (3 times}
SewiDol seasonal stream 64.490
unnamed small seasonal streams 64.880 — 65.160 (2 times)

Gabarska river

seasonal river

66.010

Table 5-5 Section 2, surface water courses that intersect with the railway at K.P. 30.502-66.500

A detailed hydrological map of section 2 showing the streams and rivers intersected by the railway
alignment is presented in figure below.
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Figure 5-26 Hydrological map of Section 2 (including Planned Vakuf Reservoir)
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Hydrology of Section 3: KrivaPalanka to Bulgarian Border (Deve Bair)

Section 3 spreads over the territory of the Municipality of Kriva Palanka, starting at K.P. 66.500 and ending
at K.P. 89.00 km in the same municipality at the border of the Republic of Macedonia with the Republic of
Bulgaria. In this area, the hydrology is not very extensive, comprising a network of rivers, small rivers, and
seasonal streams which are tributaries to the Kriva river.

The town of Kriva Palanka is supplied with spring water from the locality of Kalin Kamen through the city’s
water supply system built in 1988, made out of the impoundment of 116 springs with variable yields of
25 to 100 I/s. As for the water consumption from the city’s water supply, 80% is consumed by households
and 20% by industries and small businesses in the municipality. The current yield of the sources of water
supply provides 113 liters/person/day.

A constant control in the water supply of this municipality is performed by the State sanitary and health
inspection body, through regular controlsof the impoundments, water lines, storage tanks, and
chlorination systems.

As all the watercourses in this area are sourced from mountain springs, they have the highest water quality
belonging to class I-ll. These water courses include Kriva riveritself and all the tributaries: Gradishka,
Durachka and JamackiDol (which donot intersect with the railway alignment, but are relevant for the
settlements of the section), Randel, Domackidol, Krkljanska. The primary source of surface water pollutants
in the area is sewage from the settlements nearby the water streams.

The following table presents the intersections of the surface water courses and the railway alignment in
section 3.

Name of the surface Running km at which the surface

Type of the surface water

water water is crossed
Gradecka river seasonal river 66.460
Randel seasonal river 67.510
unnnamed small seasonal streams 67.940 —71.130 ( 11 times)
Randel seasonal small river 71.450
unnnamed seasonal small streams 71.950 - 72.630 (3 times)
Domack iDol seasonal small river 73.930
unnnamed small seasonal streams 73.430 - 74.640 (5 times)
Kriva river river 74.910
unnnamed seasonal small streams 75.360 — 78.620 (7 times)
Krkljanska river small river 79.280
unnnamed small seasonal stream 79.710 — 80.180 (3 times)
Uti river seasonal stream 80.700
Kriva river river 82.290
unnnamed seasonal stream 83.640

Table 5-6 Section 3, surface water courses that intersect with the railway at K.P. 66.500-89.000

A detailed hydrological map of section 3 showing the streams and rivers intersected by the railway
alignment is presented in Error! Reference source not found. below.
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Figure 5-27 Hydrological map of Section 3
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Taking into consideration the profile of Corridor VIl and the geological characteristics of the terrain, using
the geological maps obtained and relevant to the ESIA, the sensitivity of the surface waters has been
assessed along the route, and the results are presented in the following table.

Running km at

Name of the surface water Type of the which the e . . Sensitivity to
surface Sensitivity Criteria water
course surface water :
water course . pollution
course is crossed
Section |
seasonal 0.355 - 1.866 (5 .
unnamed small . quartz, clay and limestone low
times)
stream
Il f ial, fel
Kavardzik river sma 2771 decomposedsurfacematerial, feldspate low
stream and clay
Lipkovska river small river 3.125 alluvium surface high
seasonal 3.452-5.095 (2 .
unnamed . quartz, clay and limestone low
stream times)
Konjarska river small river 7.412 alluvium surface high
seasonal
small 8.161 - 16.538 alluvium surface, quartz, clay and .
unnamed . . . high
stream or (20 times) limestone, some schist areas
drain
. small . . .
BabinDol 17.379 alluvium surface, some coil surface high
stream
seasonal | 10119 18816 | . .
unnamed small . coil surface and alluvium surface high
(2 times)
stream
Bara small 19'.550 20310 alluvium surface high
stream (3 times)
seasonal | 51 55424325 . .
unnamed small ) alluvium surface high
(6 times)
stream
Pcinja river river 24.500 alluvium surface high
small
seasonal 24.784 — 26.725 . .
unnamed . clay, limestone, sediments, quartz low
stream or (5 times)
drain
. small . .
Zivusa 27.466 clay, limestone, sediments, quartz low
stream
small
| 27.739 - 29. i
unnamed seasona . 3929309 Stratified tuff medlum to
stream or (7 times) high
drain
Section Il
seasonal | 59 500 - 33.300 . medium to
unnamed small . Stratified tuff .
(8 times) high
stream
Drzava small 33.830 stratified tuff medmm to
stream high
seasonal
Il 4, —37.87 I
unnamed sma 3 ?OO 37.870 Stratified tuff, volcanic rock ow t.o
streams or | (9 times) medium
drain
Korija small 38.690 magmatic rock low
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Running km at

Name of the surface water iy Eloith =B which the — — Sensitivity to
surface Sensitivity Criteria water
course surface water .
water course . pollution
course is crossed
stream
small
seasonal 38.950 - 40.700 .
unnamed . volcanic rock low
streamsor | (5 times)
drain
L . alluvium surface and biotite, andenzite .
Kriva river river 41.350 ) high
and auguite
lanned alluvium surface and biotite, andenzite .
. planne 42.067,23 - ) . i high to
Vakuf reservoir artificial and auguite, volcanic rock, magmatic .
49.824,13 . . medium
lake rock, alluvium rock, schist
seasonal . . . .
42.00 - 45.870 alluvium surface and biotite, andenzite high to
unnamed small . . . .
(11 times) and auguite, volcanic rock, medium
streams
Kratovska river small river 46.050 volcanic rock, low
seasonal
46.700-51.730 . . . low to
unnamed small . volcanic rosk, magmatic rock and schist, .
(10 times) medium
streams
Kriva river river 50.850 schist surface medium
. . small . .
Vetunicka river 51.110 alluvium surface high
stream
small 51.730-53.290 | .. : medium to
unnamed seasonal . schist and volcanic rock
(4 times) low
stream
Rankovacka river small river 53.700 volcanic rock low
small .
54.300 - 56.260 | alluvium surface and quartz, clay and .
unnamed seasonal . . high
(5 times) limestone
streams
. . small .
GinovskiDol 56.968 quartz, clay and limestone low
stream
seasonal .
Zavartce 57.230 guartz. clay and limestone low
stream
. seasonal .
Buina Bare 57.970 quartz, clay and limestone low
stream
- seasonal .
CvetinVir 59.310 quartz, clay and limestone low
stream
small
59.700 - 59.990 .
unnamed seasonal . quartz, clay and limestone low
(2 times)
streams
seasonal .
Golem Dol 60.470 quartz, clay and limestone low
stream
small .
60.720 - 62.320 | quartz, clay and limestone, and some
unnamed seasonal . . low
(6 times) schist surface
streams
Reservoir of Raska and
L . planned . . .
Kriva river south of Kriva e schist surface and some alluvium medium to
artificial 62.450 - 67.300 .
Palanka (planned after lake surface high
2020)
. seasonal . .
Raska river . 62.630 schist surface medium
river
small
63.060 - 63.970 o . .
unnamed seasonal . diluvium and schist surface medium
(3 times}
streams
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Running km at

iyRelofithe which the

Sensitivity to

Name of the surface water

surface Sensitivity Criteria water
course surface water .
water course . pollution
course is crossed
. seasonal . .
SewiDol 64.490 schist surface medium
stream
small
64.880 — 65.160 . .
unnamed seasonal . schist surface medium
(2 times)
streams
Gabarska river ii(i/aesronal 66.010 schist surface medium
Section lll
. seasonal . .
Gradecka river river 66.460 schist surface medium
seasonal . .
Randel . 67.510 schist surface medium
river
small . . .
67.940 —71.130 | schist surface and some alluvium medium to
unnamed seasonal . .
(11 times) surface high
streams
| . .
Randel season.a 71.450 schist surface medium
small river
seasonal 71.950 - 72.630 . .
unnamed small . schist surface medium
(3 times)
streams
. seasonal . ]
DomackiDol . 73.930 schist surface medium
small river
mall
sma 73.430 — 74.640 . .
unnamed seasonal . schist surface medium
(5 times)
streams
Kriva river river 74.910 schist surface medium
seasonal 75.360 — 78.620 . .
unnamed small . schist surface medium
(7 times)
streams
Krkljanska river small river 79.280 schist surface medium
small
79.710 - 80.180 . .
unnamed seasonal . schist surface medium
(3 times)
stream
. seasonal . .
Uti river 80.700 schist surface medium
stream
Kriva river river 82.290 schist surface medium
seasonal . _
unnamed 83.640 schist surface medium
stream

Table 5-7 Sensitivity criteria of the surface waters and sensitivity values to water pollution

Monitoring of surface water quality

The monitoring of surface water quality in the Republic of Macedonia is provided by the National
Hydrological Metrological Services (NHMS) through the program River Monitoring System, and the
collected data is processed by the Ministry of Environment and Physical Planning. The natural and artificial
surface water bodies as well as ground waters are classified according to their quality status following the
water classification system set in Decree on classification of waterways, lakes, accumulations and ground
waters (Official Gazette No. 18/99).

NHMS implements the quality control measurements in 20 measurement points for surface water control
in Macedonia. In this particular region corresponding to the eastern section of Railway Corridor VIlI, there
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are three measuring points, 1 on river Kriva and 2 in river Pcinja, at the following locations (see also Figure
5-34):

1. Measuring point Trnovec on the river Kriva.
2. Measuring points on the river Pcinja -Pelince and Spa Katlanovska.

For the tributaries of these two main water arteries in the area (Pcinja and Kriva rivers), the quality control
is provided by the Public Health Institute of Kumanovo, the Central Environmental Laboratory in the
MOEPP, Public Communal Enterprise “Vodovod | Kanalizacija”.

The locations of the measurement points where the surface water quality is monitored by the National
Hydro Meteorological Service of the Republic of Macedonia are presented in the map of Figure 5-34,
represented as blue circles.

Fegrennja

. Measuring points in the Northeast region

. Measuring points by NHMS in Republic of Macedonia

Figure 5-28 Surface water quality measurement points in Macedonia

The results of the water quality analyses for the river Krivaat the monitoring point in the village of Trnovec
(at the very exit of the Municipality of Rankovce) shows that the water is classified into class | and Il, with
the exception of three parameters: nitrites, cadmium ions and BOCs, the reason why the overall water
quality classification is class Ill and IV.

According the Annual Report on Surface Water Quality issued by the Ministry of Environment in 2010, this
situation has improved, as can be observed in table below.
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Parameter Class of water

Dissolved oxygen (mg/l) I

Five-daily biochemical oxygen consumption (mg/ |) |

Chemical oxygen demand (mg/1) |

Fe, Mn, Zn, Ni, Cu, Cr*, Pb ions (ug/!) [—1I

Cdions (pg/l) |

Nitrate (ug/1) I

Nitrite (ug/1) |

96% of the analyzed samples are ranked in class |,

Bio monitoring

4% of the analyzed samples are ranked in class Il
Source: Annual Report on Surface WaterQuality, Ministry of Environment andPhysicalPlanning (2010)

Table 5-8 Surface water quality of river Kriva, at the measurement point Trnovec (2010)

In river Pcinja, there are two monitoring measurement points: Pelince and KatlanovskaBanja. According to
Decree setting the classification of waters (Official Gazette No. 18/99), Pcinja river is classified as class Ill.
The quality data obtained for this river is presented in the Table 5-9 below.

Parameter Class of water

Measurement point Pelince KatlanovskaBanja

Dissolved oxygen (mg/I) | |

Five-daily biochemical oxygen
consumption(mg/I)

Chemical oxygen consumption (mg/l) | Il

Fe, Mn, Zn, Ni, Cu, Cr®", Pb ions (pg/!) =1l I-11

Cd ions (ug/1) I I

Nitrate (ug/l) I-11 -1

Nitrite (ug/1) -1l -1l

96% of the analyzed samples are 96% of the analyzed samples are
Bio monitoring ranked in class I, ranked in class I,

4% of the analyzed samples are 4% of the analyzed samples are

ranked in class Il ranked in class Il

Source: Annual Report on Surface Water Quality,Ministry of Environment andPhysical Planning, 2010

Table 5-9 Surface water quality of Pcinja river, measurement points Pelince and KatlanovskaBanja (2010)

According to the Annual Report of Surface Water Quality of the Ministry of Environment for 2010, the
surface waters in the northeastern region are classified in class I-1l, which makes them suitable for use in
households, industries and agriculture with only minimum disinfection or chlorination.

The quality of the Pcinja and Kriva rivers in the region has improved over recernt years because of the
decrease in industrialization, as industries were shut down during the transition to privatization which
started in 1993. Since the industries were closed, there has a natural self-purification process has
unpolluted water from the tributaries has flowed in the main rivers.
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Flooding in the region

The region where the eastern section of Railway Corridor VIl is to be built is a critical region in terms of
flooding.

The monitoring for the hydro meteorological parameters and geological parameters in the region is
monitored by the National Hydrological and Meteorological Service of the Republic of Macedonia.
According to the map of critical flooding areas of the Republic of Macedonia (Figure 5-29), the stretch of
the Pcinja river between the confluences with the Kriva river and the Kumanovska river is a critical flooding
area. This high risk flooding area includes the stretch of the Kumanovska River upstream the Pcinja river
and the stretches of the Pcinja and Kriva rivers upstream their confluence. Parts of the existing Section 1 of
the railway are constructed on this flooding area.

Flooding episodes occur normally in spring under conditions of rapid snow melt and intense rainfall and
they are aggravated by the fact the Kriva river is not regulated upstream and river banks at the confluences
of the Pcinja and Kumanovska rivers are not regulated either.

No other flooding areas in the northeastern region where the railway alignment will be located have been
identified by the National Hydrological and Meteorological service, as it can be observed in Error!
Reference source not found. figure below.

Legend

; Critical area

~"~~ River

2 Lakes

D North-east
Region

Figure 5-29 Critical flooding areas in the Republic of Macedonia. The area of the railway project is enclosed
in a rectangle.

Groundwater

Groundwater in the territory of the Republic of Macedonia represents a basic resource for water supply.
Public water supply from groundwater sources represents approximately 70 %, while the percentage of
households using it for individual water supply is lower.

Despite groundwater sources making up a relatively high percentage supply, their potential has not
thoroughly investigated and they are insufficiently utilized or protected. This is due to a lack of interest in
the research on groundwater; inconsistency in the existing legislation, with a lack of clearly defined
obligations and rights in the domain of research and rules on the use of groundwater; imbalances in the

e p tisa Mobiltty Railway Corridor VIII - Eastern section 208
Logistics



Ministry of Transport and Communications, Republic of Macedonia

competences in the domain of water supply; a deficient hydro-meteorological network; a lack of
hydrological detail survey, etc.

The monitoring stations for ground water of the National Hydrological and Meteorological Service of the
Republic of Macedonia are presented in Figure 5-30 below, which illustrates that there are no monitoring
points in the area of the railway corridor.

HYDROLOGICAL STATIONS FOR SUBSURFACE WATER
IN THE REPUBLIC OF MACEDONIA
Legend

@ Hydrological station (subsurface water)
Major city
Crn Drim River Basin
Vardar River Basin
Binachka Morava River Basin
Strumica River Basin

Figure 5-30 Hydrological stations for groundwater in the Republic of Macedonia

The groundwater wells and intake structures in the Republic of Macedonia have been constructed based
on partial hydrological investigations. The last systematic investigation of groundwater across the country
was undertaken in the period 1963-1975, one of the outputs of this work was a hydrological map of the
Republic of Macedonia in scale 1:200.000 (Figure 5-31). The majority of the groundwater wells/intakes are
located in aquifers in quaternary sandy-gravel sediments next to rivers, with some located in karstic and
artesian aquifers.

In the railway corridor, there are two main aquifers consisting of unconfined alluvium aquifers of the Pcinja
river (Kumanovo- Katlanovo) and the Kriva river (Kriva Palanka valley). Following the systematic regional
study (1963-1975), only local detailed investigations for exploitation purposes were undertaken. Estimates
of the exploitable reserves for these aquifers, based on some limited investigations , were 80-100 |/s and
751/s, respectively. The reported estimated static reserves for these aquifers are 114 x 106 m*> and
675 x 106 m?, respectively.

There are 18 geothermal known fields in the Republic of Macedonia with more than 50 thermal springs,
boreholes and wells with hot water. There are two important geothermal areas in the area of the railway
corridor, known as the Kumanovo and Kratovo geothermal fields (Figure 5-32). Referring to the paper
“Inferred section of the main (low-temperature) geothermal systems in the Republic of Macedonia” —
Proceeding World Geothermal Congress 2000, Kyushu-Tohoku, Japan, the Kratovo-Zletovo volcanic area
belongs to the hydro geothermal systems with karst-fractured reservoirs in marble or other rocks of
Precambrian or Paleozoic age. The detailed investigations about this area are lacking.

The same paper identifies several smaller systems such as Proevce at the south margin of Kumanovo
valley, Sabota voda near Veles, Rakles near Radovish and etc. as Karst semi-open hydro geothermal
systems with reservoirs in Paleozoic marbles. The railway corridor does not pass through either of these.
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Figure 5-32 Main geothermal fields in the Republic of Macedonia

Drinking water supply in the investigation area

The drinking water supply for the municipalities within the investigation area for the railway project is
sources from surface and groundwater. The primary water supplies and local population cent res in
Macedonai are presented in Figure 5-33, including those relevant to the project.

e ptisa N&‘:‘,‘L‘,’&s Railway Corridor VIII - Eastern section 210

Logistics



Ministry of Transport and Communications, Republic of Macedonia

- ‘-:_1 Z :1‘-\':?
_;.ilu-;_-nh:ivs'l{

WATER SUPPLY SYSTEM
IN THE REPUBLIC OF MACEDONIA

Legend
0 City (>25.000 inh.) Crm Drim River Basin
W City (10,000-25,000 inh.) Vardar River Basin
= Town (<10.000 inh.) | Binachka Morava River Basin
* Cattloment (=1 000 inh ) Skrummles River Raain
=== Extisting water supply systam
4] 50 km Planned water supply system

Figure 5-33 Water supply systems in the Republic of Macedonia

The Municipality of Kumanovo is supplied with drinking water from the two reservoir lakes Lipkovo and
Glaznja, located to the north in the Municipality of Lipkovo. This water sypply system, which has been
operative for more than 40 years, is used for irrigation around Kumanovo (around 10.000 ha), and for
drinking water supply to Kumanovo and surround settlements. It is also used for industrial water supply
and temporarily for the production of electricity.

These reservoirs have an average water capacity of 6.744.373 m?, which depends on the hydrological state
of the watercourses in the summer and winter periods. During the summer period, places located at higher
altitudes in the municipality have no access to water.The average capacity of drinking water is 430-450 I/s,
and in the summer period the capacity decreases to 300-350 |/s, since this is the limit that the Filtering
station can provide. Around 97% of the total population in the municipality is supplied by these resevoirs,
and the rest are supplied by private wells.

In the Municipality of Rankovce, the potable water supply is from several local springs (some of which are
seasonal and run dry in the summer) and groundwater abstraction facilities at Strachka Vodenica near the
Kriva river, which have no strategic significance. This potable water supply is used by several little
populated settlements including the villages of Psacha, Vetunica, Ginovce, Odreno, Opila, Petralica,
Radibush and Rankovce.

The water supply system for the villages of Rankovce, Petralica, Ginovce, Radibush and Psaca is operated
by the Public Utility Enterprise for Communal works “Chist Den”.

The data obtained from this public company show that in some of the settlements of this municipality
there is no permanent water supply; the drinking water supply in these populations comes from individual
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wells, village taps or small local, usually seasonal, streams. This is the case for the villages of Paklishte,
Otoshnica, Milutinci, Vrazogrnce, German, Gulinci, Krivikamen, Ljubince, Baratlija and Stancha.

The annual consumption of drinking water in this municipality is 110.293 m?, or 26.60 m® per person.

The water supply in Kratovo comes from river Zletovska, at an altitude of 1090 m, through the Tyrolean
intake, located 26 km from the town of Kratovo, which has been operational since 1988. The water supply
has a capacity 180 |/s, and provides drinking water to the city of Kratovo and surrounding rural areas. Also,
the water is used for irrigation of individual agricultural areas and to maintain minimum biological flow in
Kratovo river, especially in the summer period.

The town of Kriva Palanka is supplied with drinking water from the settlement of Kalin Kamen, built in 1988
by impounding 116 springs with an average water flow of 25-100 I/s. The households in Kriva Palanka
consume 80% of this water, with the remaining 20% used for agriculture and small commercial objects. The
total capacity of the impounded springs is 113 |/person daily. The rural settlements in this Municipality are
supplied with water by individual water pumps, individual wells, village taps, etc.; the water quality is not
always satisfactory because of contamination from livestock farming.

None of the rivers interacting with the railway alignment are used as a water supply source.

5.1.4 CLIMATE AND AIR QUALITY
5.1.4.1 STUDY AREA (‘INVESTIGATION AREA’)

The scope of baseline research in air quality and climate is the whole northern-eastern region taking into
accounts the main sources of air emissions (industry and small and medium size enterprises or ‘SME’s,
production facilities, mobile sources, commercial buildings, agriculture, etc.), their distribution within the
region, and the continuous monitoring of the air quality in city of Kumanovo. Special attention was made
on section 1 (Kumanovo — Beljakovce), where the railway will be operated on diesel traction during the
period mid 2015 — 2018 and will have associated air emissions which will contribute to air pollution.

5.1.4.2 LEGISLATION, REGULATORY & POLICY CONSIDERATIONS

The list of relevant national regulation and policy documents on air emission, air quality and climate
change is provided in Chapter 2, which also includes relevant international environmental safeguards
standards, principles and international polices of EBRD, EIB, IFC, WHO and other international
organizations.

In Macedonia, the air quality regulation is provided by Law on Ambient Air Quality (“Official Gazette of the
Republic of Macedonia” No. 67/04 with latest amendment No. 92/07, No. 35/10 and No. 47/11).

The main requirements of the Air Quality Framework Directive (96/62/EC) and four daughter EU Directives:
a) EU Directive 2000/69/EC related on benzene and carbon monoxide limit values in ambient air, EU
Directive 2002/3/EC on ozone in ambient air, EU Directive (1999/30/EC) on limit values for sulphur dioxide,
nitrogen dioxide and oxides of nitrogen, particulate matter and lead in ambient air, and EU Directive
2004/107/EC on arsenic, cadmium, mercury, nickel and PAH in ambient air, have been transposed into
national legislation.

Since 2004 the following secondary legislation has been adopted transposing the relevant EU Directives
and technical standards:

e Decree on limit and target values for levels and type of pollutants in the ambient air, alert and
information thresholds; deadlines for achieving limit and target values for specific substances; margins
of tolerance for limit value and target value and long term objectives for specific pollutants (Official
Gazette of RM No. 50/05);
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e  Rulebook on criteria, methods and procedures for evaluation of the ambient air quality (Official
Gazette of RM No0.82/06);

e  Rulebook on inventory and determination of the levels of the pollutant emissions in the ambient air in
tonnes per year, for all types of duties, as well as other data needed for submission of the Program for
monitoring the air in Europe (EMEP) (Official Gazette of the RM No. 142/07);

e Lists of zones and agglomerations for ambient air quality (Official Gazette of RM no.23/2009);

e  Rulebook for methodology for inventory taking and identification of the levels of emissions of
pollutants in the ambient air in tons per year for all types of activities, as well as other data required
to be submitted under the Program for air monitoring in Europe (EMEP) (Official Gazette of RM
No.2/2010);

e  Rulebook on establishing the emission upper limits on national level (Official Gazette No. 10/90);
e  Rulebook for air emission limit values from stationary sources (Official Gazette No. 141/10).

The Rulebook for air emission limit values from mobile sources is not adopted yet; it is planned to be
adopted next year (2012) where the limit values for diesel traction locomotives will be transposed (EU
Directive 2004/26/EC on measures against the emission of gaseous and particulate pollutants from internal
combustion engines to be installed in non-road mobile machinery.

The national legislation on fuel quality is also relevant for the project taking into account that for a short
period of time (3 years) the railway in Section 1 (30.8 km) will operate on diesel fuel and the railway will
contribute to the air emissions from mobile sources. The diesel fuel specification has been prescribed by
Rulebook on liquid fuel quality (Official Gazette of RM No. 88/2007, 91/2007, 97/2007, 105/2007,
157/2007, 15/2008, 78/2008, 156/2008, 81/2009) following the requirements of EU (Directive 98/70/EC
relating to the quality of petrol and diesel fuels and amending Council Directive 93/12/EEC.

The National Action Plan for ratification and implementation of the heavy metals Protocol, POPs Protocol
and Goteborg Protocol towards the Long-Range Trans boundary Air Pollution Convention was adopted in
2010. Since the middle of 2011, the National Plan for air emissions reduction has been prepared, analyzing
all emissions sources and proposing measures for reduction of air emissions. There are the two National Air
Emissions Inventories that have been prepared up to date (adopted in 2005 and 2009) where, using the
SNAP (Selected Nomenclature on Air Pollutants)and EMEP/EEA methodology on air emissions calculations
based on human activity, the total amount of air pollutants were identified and reported (SO,, NO,, NM —
VOC, CH,, CO, CO,, N,O, NHs, TSP) per SNAP code of activities (including the SNAP code 8 “Other mobile
sources” and sub code 80200 Railways).

The limit values and alert thresholds for SO,, NO,, PM;o, CO and O; for protection of human health, eco
systems and vegetation is prescribed in the Decree on limit and target values for levels and type of
pollutants in the ambient air, alert and information thresholds; deadlines for achieving limit and target
values for specific substances; margins of tolerance for limit value and target value and long term
objectives for specific pollutants (Official Gazette of RM No. 50/05). A summary of these limit values is
given in Table 5-10 and Table 5-11.

CLiEEIE Allowablenumber of Margins of Limit
. that has to e . Alert
Pollutant Average Period . bridging during the tolerance values
be reached in car for 2010 for 2010 threshold
2012 v
410
1-hour 350 pg/m’ 24 60 pg/m’
o ue/ ve/ ug/m?
Sulphur dioxide ; 125
24 —h 12 -
(SO,) ours 5 pg/m 3 ug/m’
3 consecutive 500
hours m’
S0, (ecosystems) ug/
Year 20 /m3 ) 20
Winter period HE pg/m’
Nitrogendioxide 3 3 240
1- hour 200 pg/m 18 40 pg/m
(NO,) He He ug/m’
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Mgl eIl Allowablenumber of Margins of Limit
. that has to . . Alert
Pollutant Average Period . bridging during the tolerance values
be reached in car for 2010 for 2010 threshold
2012 y
48
1 year 40 m’ 0 8 m’
y e/ e/ ug/m’
NOy (NO,+ NO) 3 consecutive 400
for ecosystems hours ug/m’
30
Year 30 m? -
35 3 50
24 h 50 } 0
Particulate Matter ours pg/m ug/m ug/m3
PMyo 3 3 40
1-vyear 40 m 0 0 m
y ue/ e/ ug/m’
Maximum
Carbon monoxide . 3 3 14
(CO) daily 8 — hour 10 mg/m 0 4 mg/m mg/m3
average

* Source: Ministry of Environment and Physical Planning

Pollutant

Average Period

Maximum daily 8 —
hour average

Table 5-10 Limit values for protection of human health and ecosystems

Target value for 2010

Targetvalue for the
protection of human
health

120 ug/m3 must not be exceeded in more than 25days
in the year, with average value measured for the
period of three years

AOT40, calculated
from hourly values
from May to July

Target value for the
protection of
vegetation

18 000ug/m3 * h,calculated
averagefor the period 5 years

Average Period

Long — term goals

Maximum daily8
houraverage value of

Long term goal of
protecting human

Ozone concentration during health 120 ug/m3
the calendar year
AOT40, calculated
:g::l values from Long term goal of
¥ protecting vegetation 6000 ug/m3
May
to July
Average Period Threshold
3 consecutive hours Warning threshold 180 ug/m3
3 consecutive hours Alert threshold 240 ug/m3
* Source: Ministry of environment and physical planning
Table 5-11 Target values for ozone
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Averaging Period  Guideline value in ug/m?®

24 — hours 125 (interim target -1)

50 (interim target -2)
20 (guideline)

10 minute 500 (guideline)

1-year 40 (guideline)

1-hour 200 (guideline)

70 (interim target - 1)

50 (interim target -2)

30 (interim target -3)
20 (guideline)

Sulphur dioxide (SO,)

Nitrogen dioxide (NO,,

1-—vyear

Particulate Matter

PM
10 150 (interim target -1)

100 (interim target -2)
75 (interim target -3)
50 (guideline)
35 (interim target -1)
25 (interim target -2)
15 (interim target -3)
10 (guideline)

24 - hours

1-—vyear

Particulate Matter

PM
23 75 (interim target -1)

50 (interim target -2)
37.5 (interim target -3)
25 (guideline)
8 — hour daily 160 (interim target — 1)
maximum 100 (guideline)

24 — hour

Ozone

* Source: IFC Environmental, Health, and Safety (EHS) Guidelines

Table 5-12 WHO Ambient Air Quality Guideline

5.1.4.3 DATA SOURCES

The official data and information collected by and received from the national, regional and local
institutions and municipalities were the main source of information to identify the air emission and air
quality baseline conditions. The following data sources were used:

e National Environmental Action Plan Il, Ministry of Environment and Physical Planning, 2006

e National Environmental Approximation Strategy, Ministry of Environment and Physical Planning, 2008;

e  National Action Plan for Ratification and Implementation of Protocol for heavy metals, Protocol on
Persistent Organic Pollutants (POPs) and Gothenburg Protocol to the Convention on Long-range Trans
boundary Air Pollution, 2010;

e National Air Emission Inventory, 2005, Ministry of Environment and Physical Planning;

e National Air Emission Inventory, 2009, Ministry of Environment and Physical Planning;

e  Feasibility Study for Corridor 8 — Eastern Section (Economic and Evaluation Study), 2011 EPTISA;
° US EPA Railway Air Pollutant Emission Factors;

e  Methods of Estimation of Atmospheric Emissions from Transport: network and state of the art, INRETS
Report No. LTE 9901;

e  EMEP/EEA Emission Inventory Guidebook, 2009 (SNAP Code 80200 Railways);

e  Report on Preliminary Assessment of Air Quality for sulphur dioxide, nitrogen dioxide, nitrogen oxides,
carbon monoxide, suspended particles and ozone in the Republic of Macedonia, 2008;

e Annual Report of the state of Environment — AIR QUALITY, Ministry of Environment and Physical
Planning, for 2010;
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° Local Environmental Action Plan for Rankovce / Local Environmental Action Plan for Kratovo / Local
Environmental Action Plan for Kumanovo / Local Environmental Action Plan for KrivaPalanka —
Chapters on air emissions and air quality;

e Annual Reports from the National Hydrological and Meteorological Services, Republic of Macedonia,
2010;

e Annual Report on Diesel Fuel Consumption, Macedonian Railways — Transport 2010;

e  Testing Report on Diesel Fuel Quality (Sulphur content), Okta Refinery Laboratory.

5.1.4.4 BASELINE DATA COLLECTION METHODOLOGY (INCLUDING SURVEY/FIELD
VISITS)

All the available documents related with air emissions (all SNAP activities and particularly SNAP code 80200
— Railways) and air quality for the northeastern - region where the railway alignment is located were
collected and reviewed by the Consultant. The above mentioned documents contain all necessary data and
information to get the real picture on the air quality along the route. Several site visits were organized and
discussions with municipality representatives were conducted. In May 2011 several stakeholder meetings
were held (Kumanovo, Kratovo, Rankovce and KrivaPalanka), where questionnaires were distributed to
identify any environmental and socio-economic issues that should be analysed in more detail within the
ESIA Study, including air quality issues.

5.1.4.5 BASELINE ASSUMPTIONS & LIMITATIONS

In the northeastern region there is only one air quality monitoring station located in city of Kumanovo. No
other monitoring stations are in place, so that there is no information about the air quality in other cities of
the region, such as Kriva Palanka. The city of Kriva Palanka is one of the most sensitive urban settlements
with regards to air pollution due to heavy traffic and a large amount of construction works planned. No
strategic mapping has been done for city of Kumanovo and for the main railway Tabanovce — Gevgelija
(Corridor X).

The professional opinion of the environmental consultant was used to describe the baseline condition,
taking into consideration the sources of air pollution in the region, especially in Kriva Palanka municipality
(stationary and mobile sources).

There is no national legislation adopted yet on air emissions from mobile sources and outdoor equipment
specification on air emission limits. There is no information on the transposition of the EU Directive
2004/26/EC on non-road machinery including emissions from the railway-locomotive operation and testing
for compression ignition engines and emissions limits on CO, HC, NO,, NMHC and particulates.

5.1.4.6 AIR QUALITY BASELINE CONDITIONS

The air quality in the northeastern region depends on the pollutant substances emissions originating from
energy consumption in industry (mainly construction activities, food processing and mining — Toranica
mine), households (wood fire), heating of public and commercial facilities, as well as from traffic,
transportation, and agricultural activities.

Using the maps and monitoring reports of main polluters (production facilities and IPPC installations that
reported their emissions into the Application for IPPC permit), the first National Air Emission Inventory on
Air Polluters was prepared in 2005 and the second one in 2009 by the Ministry of Environment and Physical
Planning.

The Air Emission Inventory identifies all sources of air pollution and annual quantities of pollutant
substances into ambient air presented per company/municipality/region. All stationary and mobile sources
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were taken into account to calculate the annual emissions. Reporting was made using the data on
emissions of pollutant substances SO,, CO, CO, NO, and PMyj.

Data on emissions from stationary sources in the Northeastern region (reported in 2005 and 2009) are
given in the Table 5-13 below.

Air Emissions Inventory

Report (year) Pollutants (t/year)

Emission sources

SO, co NO, [ PMy
Domestic firewood combustion 3.477 | 11.168 | 114 | 323
Industrial production facilities (SMEs in the region — 2005
number of facilities identified 86) 138 1 >l 13
Infiustrlal productlon facilities (large production plants 2009 752 113 313 | a7
with IPPC license)

Table 5-13 Emission of air pollutants from stationary sources and domestic firewood in the Northeastern
region

The main IPPC installations in the region are: companies dealing with construction activities (Granit, KIK,
Mavrovo, Pelagonija), food processing installations (ZdravjeRadovo, BucenKozjak, KokinoWinary, Zitomel),
mining activities (Toranica — lead/zinc ore) and construction materials (Bentomak). There are also other
SMEs in the region with very small capacities involved in food processing and agriculture, printing and
trade activities.

In addition to the air emissions from the industry, the 2009 National Air Emissions Inventory identifies, at a
national level, the emissions from mobile sources, including those of railway operation — SNAP code
80200). These data are presented in Table 5-14 .

SO, NO, NMVOC CHy4 NZO NH3 TSP
SNAP Code Mg | (Mg (Mg (Mg (Mg) Gg (Mg)

8-other mobile sources
and machinery
80200- Railways

286,51 2.357,24 | 1.077,08 | 15,73 2.251,69 | 187,65 | 60,14 | 0,32 | 256,82

26,33 173,82 20,38 0,47 46,99 13,97 | 5,47 |0,03 | 20,10

(1Mg=1000 kg/1Gg=1000 Mg)

Table 5-14 Total air emissions from SNAP code — Other mobile sources and machinery 8/ Railways 80200

The total amount of SO, emissions from other mobile sources than road transport for 2008 year is 286,51
Mga greater value compared with that for the railway, which is 26,33 Mg; for NOx the total amount is
2.357,24 Mg for other mobile sources and 173, 82 Mg for railways; TSP total emissions at national level is
256,82 Mg compared with 20,10 Mg of railway. Air emissions from the group of sources with SNAP code 8
for CO is 2.251,69 Mg and from the railwayas a source is 46,99 Mg. These data show that the railway
source represents around 1/10 of the total emissions generated by this group of mobile sources and
machinery (military, inland waterways, air traffic, agriculture, forestry and industry machinery).

The 2010 Annual Report issued by the Public Enterprise Macedonian Railways — Transport provides
information on the number and type of locomotives, railcars, average age, installed engine power, passed
gross train-km (freight and passenger) and energy and diesel consumption. The main characteristics of the
trains existing in the railway system in operation in the country are presented below in Table 5-15 below.

Specification of diesel fuel in Macedonia

|

Density 0.845 g/m

Content of Sulfur 10 mg/kg

Specification of existing railway transportation system in Macedonia (2009/2010)

Diesel locomotives

Average age of diesel locomotives 43 years
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Specification of diesel fuel in Macedonia

Net tones-km 000 (total passenger and freight)/2009 198 646

Net tonnes-km 000 (passanger train)/2009 112 151

Net tones-km 000 (freight train) 86 495

Diesel fuel consumption for diesel locomotives in 2009 3033 000 kg

Consumption of diesel fuel/net tones-km (total passenger and freight) 15, 27 kg diesel fuel/nettonnes-km
Share of diesel locomotives within the railway locomotives fleet 17,52%

Share of electric drive locomotives within the railway locomotives fleet 82,48%

Table 5-15 Main characteristics of the railway vehicles and operation

Air quality monitoring In the Republic of Macedonia there is a network of monitoring stations for air quality
measurements (see figure below).

Air Quality Monitoring Networks
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Figure 5-34 Air quality Monitoring Networks in Macedonia

In the Republic of Macedonia, the monitoring of air quality is provided by the Ministry of Environment and
Physical Planning (MoEPP), through the Public Health Institute of Macedonia (with the help of the regional
branches of the Public Health Institute across the country) and the Hydro metrological Institute.

The National Air Quality Monitoring System (directed by MoEPP) consists of 15 monitoring stations: 3 of
them located in the city of Skopje, 2 located in the city of Bitola, 2 in city of Veles, 2 in the Municipality of
Ilinden, and one in each of the following towns: Kichevo, Kumanovo, Kochani, Tetovo, Kavadarci and the
village ofLazaropole.

The air quality in the northeastern planning region is monitored by a fixed monitoring station and a high
volume sampler, placed in the city hospital in Kumanovo (site coordinates N 42°08.175' E 21°42.561') as a
part of the National Air Quality Monitoring Network organized by the Ministry of Environment and Physical
Planning. Figure below shows the location of this station in relation to the railway.

The fixed monitoring station in Kumanovo monitors the environmental and meteorological parameters:
carbon monoxide CO (mg/m?3), sulphur dioxide SO, (ng/m?), ozone O (ug/m?), suspended particles with the
size of particles of 10 microns PMyo (ug/m?), the speed and the wind direction, temperature, pressure,
humidity and other parameters.
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Figure 5-35 Location of the Kumanovo Air Quality monitoring station in relation to the railway

The nearest road is approximately 26 meters west from the monitoring station. The railway station
ofKumanovo is around 1.7 km to the SWW from the monitoring station.

The same location is used for placing a high volume sampler, 2 meters away from the automatic
monitoring station. It used for taking air samples and further subject to laboratory analysis for testing for
the heavy metals concentrations in the air and suspended particles (PMyy).

According to the proposals for improving the monitoring of the quality of ambient air in the whole country
by regions, there is a proposal for 3 additional automatic monitoring stations that should be installed in the
northeastern region for better air quality collection of data and improved planning system.

N

-

Figure 5-36 Automatic monitoring station in Kumanovo
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Error! Reference source not found.Table 5-16 below shows the 2009 minimum and maximum monthly
average concentrations for all pollutants that are monitored by the fixed monitoring station and the low-
frequency sampler placed in Kumanovo, presented in the Annual Report on Air Quality by the MoEPP of
RM, 2010.

Minimal average monthly Maximal average monthly
concentration per every month concentration per every month

Pollutants

SO, * 1,4[ug/m3]/ May 68,31[ug/m3]/ December

PMy, 9,2 [ug/m’]/October 357,2 [ug/m’]/December

co 0,1 [mg/m®]/May 3,9 [mg/m’]/January

0, 24,4 [ug/m’]/January 139,6 [ug/m’]/April

NO, * 5[ug/m’)/ May 280[ug/m’])/January
Source: Fixed monitoring station in Kumanovo, year report of air quality by the Ministry of Environment and
Physical Planning 2010.

*Note: Because of dysfunction of the SO, and NO, modules the data is taken from the 2007 Report.

Table 5-16 Minimum and maximum monthly average concentrations of pollutants in 2009 from the
monitoring station in Kumanovo/Northeastern region

An important fact in evaluating air quality is the number of time the air quality limit values (1 hour or 24
hour) in the area are exceeded. These limit values are regulated in the Law on Ambient Air Quality and
secondary legislation, where the alert thresholds are given as one hour limit values for the protection of
human health and how many times during the month and year these values are exceeded. The data on
how often air quality limit values were exceeded for all monitored pollutant substances for 2010 in
Kumanovo are shown Table 5-17 belowError! Reference source not found..

Limit values

Alert threshold 500 400 240
1h limit values for protection of human health for 2010 440 260 - - -
Times of exceeding of the 1h limit value in 2010 0 0 - - -
24h limit values for protection of human health for 2010 125 280 50 12/8 hour
Times of exceeding the 24h limit value in 2010 0 0 126 0/8 hour

Target values for human health 120
Times of exceeding the limit values for 2010 46

Table 5-17 Limits to human health and over draft per year in Kumanovo in 2010 (Source: Fixed monitoring
station in Kumanovo, Annual report on air quality, Ministry of Environment and Physical Planning, 2010)

The data show exceeding limit values for the protection of human health in Kumanovo in 2010 for ozone
concentrations (46 times throughout the year), and suspended particles with sizes of 10 microns (126
times in 2010). No exceeding limit values were reported for the other substances which were monitored.

From the data available to define the railway corridor air quality baseline conditions, it can be concluded
that the main sources of air pollution at the moment in the region are stationary sources (industrial
facilities and energy combustion facilities, and SMEs dealing with production activities), mobile sources
(fuel powered vehicles), and fugitive emissions from households in the settlements burning wood for
heating.

Except for the city of Kumanovo, where exceeding limit values for ozone and suspended particles have
been reported, there are no air quality data for other settlements along the railway line. Based on the
number of population, traffic, industry installations and number and types of SMEs, the expert judgment is
that in the other towns (Kratovo, KrivaPalanka) and villages have better air quality and less or no exceeding
in limit values is expecting.
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5.1.4.7 CLIMATE IN THE NORTH EASTERN REGION

The climate in the region of the planned railway alighment, ranges from predominantly moderate-
continental to mountainous (see Figure 5-37). The temperature varies according to the altitude. The lower
areas have a moderately cold winter, moderately warm summer, fresh spring, and relatively warm autumn.
These climate characteristics are due to the geographical position, the relief, and certain influences that
penetrate through the Aegean Sea through the Kriva river. On the other hand, the high parts of Osogovo
are influenced by steppe climate.

Mediterenian [ coid contintntal

Temperate continental - Mointainous

Warm continental I High mountainous
Il csten raitway of Corridor Vil

Figure 5-37 Climate types in Republic of Macedonia

The territory of the Municipality of Kumanovo is affected by moderate continental climate, in the low land,
and continental climate in the higher areas of the municipality, with an average annual temperature of
12°C. In the lowland parts, warm and cold air masses affect the local climate and two seasons are
distinguished: cold and wet winter and hot and dry summer.

The Kumanovo region is characterized by windy weather, with the dominant wind from the north with
mean wind speeds up to 266.5 mm/sec (see Figure 5-38 below)

The average value of annual precipitation is 550 mm, with the greatest intensity in November and May.
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Figure 5-38 Wind rose in the municipality of Kumanovo

The Municipality of Kratovo, due to its geographical position and mountainous relief structure, presents
several continental climate variations, including low-mountain, medium-mountain and high-mountain
climate zones.

The average annual temperature is 10°C, with maximum summer temperatures of 38°C and minimum
temperatures in winter down to -21°C. The average annual amount of precipitation is 630 mm and the
wettest month is April.

The dominant winds in the community come from the northeast direction (see Figure 5-39 below).

Frequency of winds (%) Speed of winds (m/s)

-.-E —_— mm%u}

'SE

Figure 5-39 Wind rose in the municipality of Kratovo

The municipality Rankovce spreads in Slavishko Pole field and is surrounded by mountain massifs to the
north and south. These orographic features have a significant influence on the local climate. The climate is
temperate — continental in the lower parts, while in the high parts of Osogovo and German mountains, a
mountain climate is dominant.

The average annual temperature is 10°C, and in Rankovce the average annual precipitation is 633mm.
The wind has a mainly south western direction, with an average annual speed of 2.9 m/s.

Due to the geographical position and hilly-mountainous terrain, the climate in the Municipality of Kriva
Palanka is different in different zones: low-mountain, intermediate-mountain and high-mountain zones.
The climate in the low-mountain zone is continental; in the intermediate mountain zones the climate is
characterized by fresh summers, cold springs, cold and snowy winters and large amounts of rainfall. Due to
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the low temperatures the vegetation period lasts 7 months. In the higher areas, low temperatures are
present in all seasons.

The average annual temperature is 11°C.

The average annual precipitation is 622 mm, due to the altitude which is a natural condenser of the vapor
brought by the southern and western winds.

The winds have an average annual rate of 2.9 m/s, and the most frequent are the Northeastern winds (see
Figure 5-40 below).

Frequency of winds (%) Speed of winds (m/s)
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Figure 5-40 Wind rose in the municipality of Kriva Palanka
5.1.4.8 CLIMATE CHANGE

The Republic of Macedonia ratified the UN Convention on Climate Change and Kyoto Protocol in 2004 (Law
on ratification — Official Gazette of RM No. 49/2004).

The national greenhouse gas (GHG) inventory was prepared for the period 1999-2002 (with 2002 as the
base year) covering the following sectors: energy, industrial processes, agriculture, land-use change and
forestry, waste and solvents.

The following GHGs were covered: CO,, CH4, N,O, HFCs, PFCs and SFs. Also the information on indirect
GHGs - CO, NO,, SO, and NMVOCs was provided. The Second National Communication on climate change
was prepared and adopted by the Government of Macedonia with identification of all GHGs sources,
vulnerable sectors and mitigation measures to decrease the climate change effects.

The total CO2 —eq emissions in Macedonia for the period 1990-2002 ranged from 11.9 to 14.4 Mt CO2 For
the baseline year 2000, the emissions amount to 14.3 Mt CO 2 —eq. (7.16 t CO 2 —eq per capita).

The energy sector is the predominant contributor to climate change, with 70% of the contribution. The
agricultural sector contributes with 10-15%, while other sectors contribute with less than 10% each.

The predominant emissions of GHGs are CO2 (79%) and methane (12%).

5.1.5 NOISE AND VIBRATION
5.1.5.1 STUDY AREA (‘INVESTIGATION AREA’)

The noise and vibration study area is located in the northeastern region in Macedonia following the railway
alignment (at the left and right sides of the alignment), starting at the city of Kumanovo and finishing in the
last settlement near the railway alignment before the Bulgarian border, the village of Zidilovo.
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Generally, the study area has been restricted to a narrow strip at both sides of the alignment of no more
than 250 m from the railway alignment. However, in certain cases, and in order to collect background data,
this distance has been extended to 2 km.

5.1.5.2 LEGISLATION, REGULATORY & POLICY CONSIDERATIONS

The noise in the environment is in constant growth, especially in densely populated areas, residential
areas, near highways, railroad sand airports. It occupies an important place among the negative
consequences of human development on the environment. The largest sources of noise in the
environment are road vehicles, railways and airtraffic, industrial noise, noise from neighbourhoods, and,
particularly important and specific for Macedonia, the noise from construction activities.

One of the essential elements for achieving a higher level of environmental protection is protection against
noise at the regulatory level. The protection against environmental noise pollution is addressed in the Law
of Noise Protection (Official Gazette of the Republic of Macedonia No.79/07, 124/10, 47/11). With this law,
the basic requirements of Directive 2002/49/EC on the assessment and management of environmental
noise are transposed, thus meeting the basic recommendations of the European Union and providing full
access to the management of environmental noise. A series of secondary pieces of legislation has been
adopted in the period 2007-2011 transposing the EU and WHO (World Health Organisation) Guideline
values for community noise in specific environments.

According tothe Law on Noise Protection, the environmental noise is the noise caused by unwanted or
harmful outdoor sound created by human activities, which is imposed to the nearby environment causing
nuisance and disturbance. It includes noise emitted by vehicles, road and air traffic, rail traffic and areas
with industrial activity. The law establishes the need to reduce harmful effects that are consequence of
exposure to noise in the media and the environment and to provide a basis for developing measures to
reduce noise from all its sources. The ultimate objective is the protection of the health and wellbeing of the
population.

Noise measurement and monitoring are necessary for achieving and maintaining environmental noise
levels within the limits that the regulations have defined for four types of areas in accordance to their
human activity uses and the degree of protection against noise deemed necessary for each of those uses.
These areas are:

e Area with a first degree of noise protection, includes areas of tourism and recreation, areas near
health institutions for hospital treatment, and areas of national parks and natural reserves.

e Area with a second degree of noise protection, includes areas primarily intended for residential use,
residential districts, areas in the vicinity of educational institutions, educational facilities and social
protection services for adults and children, and facilities for primary health care, playgrounds and
public parks, green and recreational areas, and local parks.

e Area with a third degree of noise protection, correspond to an area where some human activities with
noise disturbance are accepted. These include commercial areas, areas with mixed housing/residential,
craft activities and production activities (combined areas), areas designated for agricultural activity,
places for performing administrative work, trade and service.

e Area with fourth degree of noise protection, correspond to an area in which actions are allowed that
can cause the appearance of greater environmental noise. It includes non- residential areas exclusively
intended for industrial activities and production of craft objects, transportation services, warehousing
and utilities.

Law on Noise Protection and the Rulebook on Noise Levels (Official Gazette of the Republic of Macedonia
No. 147/2008) -Article 3- establish the limit values of basic indicators of noise level for these areas. These
are presented in the following Table 5-18.
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Area defined according to the degree on noise Noise threshold (dB)
protection Ly Le ‘
Area with degree of noise protection | 50 50 40
Area with degree of noise protection Il 55 55 45
Area with degree of noise protection IlI 60 60 55
Area with degree of noise protection IV 70 70 60

o4~ day(the periodfrom7:00 to 19:00pm)
eL.-evening (the periodfrom19:00 to 23:00pm)
oL ,-night(the periodfrom23:00 to 7:00pm)

Table 5-18 Limit values on noise levels

The national noise exposure limit values are in line with the WHO guideline values for community noise in
specific environments (presented in Table 5-19) and with IFC noise level guidelines provided in the General
EHS Guidelines: Noise Management (presented in Table 5-20):

bl LAmax
Specific environment Critical health effect(s) base ’
fast (dB)
(hours)
Outdoor living area Serious annoyance, daytime and evening 55 16 -
& Moderate annoyance, daytime and evening 50 16 -
Dwelling, indoors Speech intelligibility and moderate annoyance, 35 16
daytime and evening
Inside bedrooms Sleep disturbance, night — time 30 8 45
Outside bedrooms Sleep disturbance, window open (outdoor values) 45 8 60
School class rooms and pre- Speech intelligibility, disturbance of information 35 During )
schools, indoors extraction, message communication class
Pre - schoo! Sleep disturbance 30 S.Ieepmg 45
Bedrooms, indoors time
During
School, playground outdoor Annoyance (external source) 55 play -
Hospital. ward rooms. indoors Sleep disturbance, night — time 30 8 40
pital, ’ Sleep disturbance, daytime and evenings 30 16 -
!-Iospltals, treatement rooms, Interference with rest and recovery #1
indoors
Industrial, commercial, shopping
and traffic areas, indoors and Hearing impairment 70 24 110
outdoors
Ceremonies, festivals and Hearing impairment (patrons: <5 times/year) 100 4 110
entertainment events g 1mp P ) ¥
Public addresses, indoors and Hearing impairment 85 1 110
outdoors
Music through L . .
H free — fiel | #4 1 11
headphones/earphones earing impairment (free — field value) 85 0
Hearing i i t (adult - - 140 #2
Impulse sounds from toys, earing impairment (adults)
fi ks and fi L . .
ireworks and firearms Hearing impairment (children) - - 140 #2
Outdoors'ln parkland and Disruption of tranquility #3
conservation areas

#1: as low as possible;

#2: peak sound pressure (not LAmax, fast), measured 100 mm from the ear;

#3: existing quiet outdoor areas should be preserved and the ratio of intruding noise to natural background sound
should be kept low;

#4: under headphones, adapted to free — field values

Table 5-19 WHO Guideline values for community noise in specific environments
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One Hour LAeq (dBA)

Receptor Daytime Nighttime
07:00 — 22:00 22:00 - 07:00

Residential; institutional; 55 45

educational*

Industrial; commercial 70 70

* For acceptable indoor noise levels for residential, institutional and educational settings refer to WHO (1999)

Table 5-20 IFC Noise Level Guidelines

The Rulebook on Noise Levels - Article 4 - establishes the main limits of permitted indoor noise in buildings
where people are staying (bedrooms, schools, hospitals, etc.), in order to protect, especially vulnerable
groups, from noise annoyance, sleep disturbance or potential adverse impacts of noise on health. These
indoor noise thresholds are presented in Table 5-21 below.

Level of noise permitted, dBA ‘

Type of premises Duringday  During  During night

time evenings time
Hospital rooms, intense care, operational halls 30 30 30
Premises in collective buildings, premises for child resting, bedrooms 35 35 30
in homes for old people and pensions, hotel rooms
Ordinations in health institutions, conference halls, cinemas, theater 40 40 35
and concert halls
School premises, reading room, ampbhitheaters, lecture rooms, 40 40 40
premises for scientific-investigation works
Working premises in administrative buildings, offices 50 50 50
Salons of theaters and cinemas, hairdressers and cosmetic saloons, 55 55 55
restaurants and cake shops

Table 5-21 Levels of Indoor Noise Permitted, Vulnerable Groups

Article 5 of the Rulebook establishes the limits for additional noise indicators; (LAmax), which must not be
exceeded to avoid adverse noise impacts on the population’s health. These limits are presented in Table
5-22 below.

Level of noise permitted, dBA

Type of premises
Day time Night time LA

LA max max
Housing area (outdoors) / 60
Premises inside houses, e.g. resting of children, bedrooms in houses for old / 45
people and pensions, hotel rooms
Hospitals and other sickbay healing premises / 45
Industrial, commercial, trade and traffic areas 110 110
Public meetings, festivals, concerts, discothéeques 110 110

Table 5-22 Level of Noise Permitted, Other Areas

The Decision determining in which cases and under what conditions the peace of the citizens is considered
disturbed by noise (Official Gazette of RM No. 01/09) identifies the noise generating actions that can
disrupt the public order and peace and sets the limit values for noise levels in non-urban areas shown in
Table 5-23 below.
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Types of areas Noise level expressed in dBA
Ly L "
Areas exposed to intensive road traffic 60 55 50
Areas exposed to intensive railway operation 65 60 55
Areas exposed to air traffic 65 65 55
Areas with intensive industrial activity 70 70 70
Quiet areas outside agglomerations 40 35 35

Table 5-23 Noise level limit values for non-urban areas

The Decree establishing the need to prepare noise strategic maps for agglomerations, main roads, main
railways and main airports (Official Gazette of RM No. 15/11) points out the legal obligation for the city of
Kumanovo, as one of few large cities in the country, to develop the strategic noise mapping and to propose
the mitigation measures to reduce excessive noise levels. The existing Corridor X Railway (Tabanovce —
Gevgelija) has been identified as a railway for which the strategic noise map should be developed. Based
on the strategic mapping, an action plan containing mitigation measures should be envisaged.

Macedonian legislation on environmental noise is in line with EBRD’s Performance Requirements PR 4
Community Health and Safety Requirements and PR 3 Pollution Prevention and Abatement), EIB’s
Environmental and Social Principles, environmental emissions and ambient standards derived from EU
environmental legislation.

Relevant for the construction phase of the project will be the Occupational & Health standards for workers
who will be exposed to noise disturbance during the work from construction vehicles, tools and machines.
The exposure of workers to noise disturbance is regulated with the Law on Occupational Health and safety
(Official Gazette of RM No. 92/07) and the Rulebook for Occupational Health and Safety at Work for
Workers Exposed to Noise Risks (Official Gazette of RM No. 21/2008), which are in full line with the
requirements of EU Directive 1989/391/EEC on the Introduction of Measures to Encourage Improvements
in the Safety and Health of Workers at Work and Directive 2003/10/EC on Minimum Health and Safety
Requirements Regarding the Exposure of Workers to the Risks Arising from Physical Agents (Noise). These
requirements are in compliance with EBRD’sPerformance Requirement PR 2, EIB’s emission standards, and
IFC noise limits for various working environments.

There is a legal basis for the development of secondary legislation on conditions for noise protection from
roads, railways, airports and marine ports within the Law on Noise Protection, but it has not been
accomplished yet. Also, there are no national standards developed for outdoor equipment where the
requirements from EU Directive 2000/14/EC on Noise Emissions for Outdoor Equipment will be
transposed. According to the National Program for Approximation of Legislation, these pieces of legislation
are planned to be developed and adopted by 2013.

The responsible institutions for noise monitoring are the National Noise Monitoring Network (not
developed yet) and public health institutes at municipality level. Currently, the assessment of the adverse
noise impact on the community health is made by the Public Health Institutes only in three cities: Bitola,
Kicevo and Kumanovo. The data is processed by the Macedonian Environmental Information Centre
(MEIC), a division within the Ministry of Environment and Physical Planning. The MEIC is prepares on an
annual basis the State of Environment Reports, which include the state of noise in these three cities. In the
absence of a National Noise Monitoring Network, there is no data on noise level measurements for the
broader area where the Railway Corridor VIII - Eastern Section project is located (except Kumanovo).
Consequently, there are no planning municipal documents, nor strategic noise maps, nor action plans with
preventive mitigation measures.
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5.1.5.3 DATA SOURCES

Several strategic planning documents, especially the annually issued noise monitoring reports were used to
identify the baseline noise conditions for the city of Kumanovo.

The Federal Transit Administration Noise and Vibration Manual and Software (United States Department of
Transport) were used for preparing the noise prediction model. This model takes into consideration type
and number of trains, type of areas where the trains will pass through, technical specification of the
locomotives and wagons, and frequency of operation during day time and night time. The main sources for
these inputs are:

e Program for development of the North-Eastern region of Republic of Macedonia, 2009-2014, 2009;
e Local Environmental Action Plan for the Municipality of Kumanovo, 2004;

e Local Environmental Action Plan for the Municipality of Rankovce, 2008;

e Local Environmental Action Plan for the Municipality of Kratovo, 2006;

e Local Environmental Action Plan for the Municipality of KrivaPalanka, 2005;

e Annual Report on noise monitoring, 2010;

e Annual report on state of environment, 2010, Ministry of Environment and Physical Planning for 2010,
AIR/ WATER/ BIODIVERSITY/ WASTE /SOIL/ NOISE;

e National Transport Strategy Plan, Ministry of Transport and Communications, 2005;

e Carl E. Hanson, David A. Towers, and Lance D. Meister, (2006) FTA Noise and Vibration Assessment
Manual, 2006;

e Carl E. Hanson, David A. Towers, and Lance D. Meister, (2006) FTA Noise Impact Assessment Spread
sheet, 2006;

o Noise Impact Assessment- software guidance, 2006.

5.1.5.4 BASELINE DATA COLLECTION METHODOLOGY (INCLUDING SURVEY/FIELD
VISITS)

Along the railway alignment, official noise measurements are only measured for the city of Kumanovoby
the Public Health Institute of Kumanovo. The data are reported to the Ministry of Environment and
Physical Planning. The Annual Reports on noise for 2007/2009 and 2010 were the official source from
which the data on noise indicators measured at several monitoring points in the city of Kumanovo (areas
with degrees I,Il and Il of noise protection) were obtained. These values are used in subchapter 5.1.5.6
Baseline Noise Conditions.

Meetings with responsible persons within each of the municipalities affected by the railway project were
organized to collect relevant data and environmental documents, and to discuss the current issues with
regards to existing noise impacts.

Since, except for the city of Kumanovo, no published noise data is available for the different areas along
the railway route, a methodology was established in order to define environmental noise baseline
conditions along the alignment. This methodology was established based on good practice and national
legislation, namely the Directive of measurement locations for stations and measurement points (Official
Gazette of RM No. 120/08).

According to this methodology, a total of 12 noise monitoring points were selected along the railway
alignment to measure noise levels. These points were selected mainly in settlement areas, at locations
where there would be railway stations and halts, and at concentrated populations in which the peace of
citizens could be disturbed. Previously, several field visits were performed in the period January 2011-June
2011, section by section, in order to identify the areas with different degrees on noise protection along the
railway alignment on the left and right sides of the route.
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Noise measurements at these points were performed in July 2011. The noise measuring equipment used
for this purpose was a "Sound Level Meter" Model SL-4012, with specifications detailed in Table 5-24:

Display 52 mm X 32 mm LCD, 5 digits annunciator

Function dB (A & C frequency weighting), Time waighting (Fast, Slow), Hold, Memory (Max. & Min.),
Max. hold, AC output RS232 output

MeasurmentRange | 30 - 130 dB

Resolution 0.1dB

Accuracy (23+5°C) | *Meet IEC 61672 class2, tested under Input signal level on 94 dB & frequency range from
31.5Hzto 8 kHz

Range Selector Auto range: 30-130dB

Manual range: 3 range, 30 - 80 dB, 50 - 100 dB, 80 - 130 dB, 50 dB on each step, with over
& under range indicator.

Frequency 31.5- 8,000 Hz
Calibrator B & K ( Bruel & Kjaer), MULTIFUNCTION ACOUSTIC CALIBRATOR 4226
Calibrator VR Build in external calibrator VR, easy to calibrate on 94 dB level by screw driver.

Table 5-24 Technical specifications of the measurement instrument "Sound Level Meter"

Noise measurements were performed only during the day because it is estimated that due to the low
population density and traffic levels in the study area, noise levels during the evening and night periods
would be very low.

The duration of measurement time was set at 2 minutes, taking into account national and EU methodology
guidelines for measurements to be taken at minimum 1 minute time periods.

The equipment is connected to the appropriate software through which a table is displayed and the data
are processed further. Data is processed by the Data Acquisition Software Model: SW - U801 - WIN. This
powerful software program enables full line RS232 serial instruments to work with data logging function.

The locations and a brief description of the noise monitoring points are provided below.
Noise Measurement Points in section 1: Kumanovo to Beljakovce
In sectionl, the measurement points were selected at the railway station of Kumanovo, the Kumanoska

SPA, near the village of Shupli Kamen, the village of Klechovce. Measurement points in section 1 are shown
in the following figure.
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Figure 5-41 Locations of noise measurement points in section 1

Noise Measurement Points in section 2: Beljakovce to Kriva Palanka

In section 2,5 measurement points were selected: between the villages of Krilatica and Ketenovo, near the
village of Vetunica, near the village of Opila, near the village of Ginovci and the village of Petralica. The
noise measurement points in section 2 are shown in the following figure.

os /:— 6 h‘“\._b\u—‘

5
\ )/ 5. Villages Krilatica / Ketenovo

i 6. Village Vetunica

\\_ — 7. Village Opila
/ 8. Village Ginovci

9. Village Petralica

Figure 5-42 Locations of noise measurement points in section2

Noise Measurement Points in section 3: Kriva Palanka to Bulgarian Border (Deve Bair)

In section 3 of the route of Corridor VIII, three measurement points were selected: Kriva Palanka 1, Kriva
Palanka 2 and a point near the village of Zidilovo. These sites were chosen due to the fact that the railway
stations are planned to be built in Kriva Palanka and Zidilovo. The station at the village of Zidilovo, will be
as well the first stop after the entrance in the Republic of Macedonia. The following map shows the
location of the measurement points in section 3.
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10. Kriva Palanka 1
11. Kriva Palanka 2
12. Village Zidilovo
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Figure 5-43 Locations of noise measurement points in section 3

5.1.5.5 BASELINE ASSUMPTIONS & LIMITATIONS

Other than the city of Kumanovom, no official noise measurement has been undertaken in other towns or
villages in the Northeastern region (e.g. Kratovo, KrivaPalanka, and Rankovce).

The strategic mapping for city of Kumanovo has not been done.

Noise measurements were performed only duringthe day because it was estimated that due to the low
population density and traffic levels of the study area, noise levels during evening and night time periods
would be very low. This assumption was made by the Consultant based on their knowledge about the
regional circumstances.

There is a legal basis for the development of secondary legislation on conditions for noise protection from
roads, railways, airports and marine ports within the Law on Noise Protection (Official Gazette of RM No.
79/2007, 124/10 and 47/11), but it has not been developed yet. Also, there are no national standards
developed for outdoor equipment where the requirements set in EU Directive 2000/14/EC on noise
emissions for outdoor equipment will be transposed.

There were no data available for vibrations along the railway alignment.

The Detailed Railway Noise and Vibration Study shall be completed during the development of detailed
design to identify and predict noise levels at all sensitive receptors along the alignment (especially across
housing zones) and determine specific and optimum noise abatement measures according the national and
EU/WHO standards.

5.1.5.6 NOISE BASELINE CONDITIONS

The data that are presented in this subchapter for the description of the noise baseline conditions come
from published data for the city of Kumanovo during the period 2007, 2009, 2010, and noise
measurements carried out during the preparation of this ESIA at 12 monitoring points located along the
railway alignment in selected areas.

Kumanovo Noise Measurement Data

The Public Health Institute of Kumanovo has been undertaking noise measurements at several
measurements points in city of Kumanovo since 2007. The noise data for each of the measurement points
have been analysed and processed, and reportedin the Annual Report on Noise Monitoring published by
the Ministry of Environment and Physical Planning. The latest report issued in 2010, presents the data form
noise monitoring performed in April and October 2007, 2009 and 2010.
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The locations of the ten existing noise measurement points in the city of Kumanovoare are shown in Figure
5-44. The most relevant point for this ESIA is point 10 (enclosed in a rectangle in Figure 5-44) at the
crossroads of "October Revolution" street, "lvo Lola Ribar" street and "Gorce Petrov" street, near the
settlement of Sredorek, around 250 meters from the railway alignment.
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Figure 5-44 Noise measurement points in the city of Kumanovo

The following chart (Figure 5-45) presents the intensity of the noise measured in 2007, 2009 and 2010 at
the ten measurement points. Noise intensity is reported as equivalent noise level LAeq (dB).

Intensity of noise measured in 2007, 2008, 2010 in Kumanovo
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Figure 5-45 Intensity of noise measured in 2007, 2009, 2010in Kumanovo

The chart shows that for all the measurement points, the noise level is above the limit values set for the
degree of noise protection type of area where the measurement point is located (marked with a red
diamond). The highest intensity was measured during 2009 at all points.
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For point 10, relevant to this study, the settlement of Sredorek sits within an area with degree Il of noise
protection, with noise limit values of 55 dB during the day/evening. The measurements performed in 2010
show a noise level value of 65 dB which exceeds this limit.

Noise Survey Results

Section 1: Kumanovo to Beljakovce

Point 1.Kumanovo railway station
Measurement point 1 is located at the railway station of Kumanovo. The area around the station is mainly
commercial and residential (mixed), so it belongs to an area with degree Il of noise protection.

The photographs below show the layout of the terrain in the surrounding of the noise measuring point
close to Corridor VIII railway alignment.

Figure 5-46 View around the measurement point 1 - Railway station Kumanovo(Section1)

From the on-site noise measurements, the data obtained were analysed. The resulting intensity of noise is
presented in the Figure 5-47 below, which shows a minimum noise value of 41 dB(A )and a maximum value
of 58 dB(A). Table, at the end of this subchapter, shows the average level obtained for the measuring
period.

During the measurement period no trains arrived or left the station; the only noise sources were from the
nearby restaurant and vehicles passing near by the station.
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Measuring point Railway station in
Kumanovo (Section 1)
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Figure 5-47 Intensity of noise at measurement point 1-Railway station Kumanovo
Point 2.Kumanovska Banja Spa

The second measurement point is located near Kumanovo Spa at a distance from the railway track of
10 meters, on the local motor road located between the river Kumanovska and the railway alignment.

The following photos (Figure 5-48) show the area around the measurement point. The photographs show
that this measurement point is not located in a residential area, but is near a health and recreation facility.
Therefore, this area belongs to an area with a degree | of noise protection.

Figure 5-48 Surrounding views of the measurement point 2-KumanovoSpa

The measurements taken were analysed using the software and the intensity of noise is shown graphically
in the following chart (Figure 5-49) and the table, at the end of this subchapter.

The minimum noise level is 41 dB(A) while the maximum value for noise is 80 dB(A). This high value can be
considered a normal noise intensity value for this site, as there are a lot of light vehicles (cars) and
motorbikes passing along the motor way coming and leaving the spa.
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Measuring point Kumanovska Banja
SPA (Section 1)
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Figure 5-49 Intensity of noise measurements at point 2 — Kumanovo Spa

Point 3. Village of Kamen Shupli

The third measurement point is located near the village of Shupli Kamen. The photos in Figure 5-50 show
the layout of the terrain near the village at the noise measurement point.

Figure 5-50 Views of the surrounding of noise measurement point 3- Shupli Kamen

Measurement point 3 is located on the road near the village of Shupli Kamen, but far from the residential
area with houses. Several small industrial facilities (furniture production, petrol station, restaurants and
trade and commercial buildings) are located there, besides the houses. It could be identified as an area

with degree Il of noise protection.
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Fromthe on-site measurements, the data obtained through the software is displayed graphically in the
following chart, which shows that the minimum noise level is 33 dB(A) while the maximum value for noise
is 63 dB(A).

Measuring point village Shupli Kamen
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Figure 5-51 Intensity of noise measurements at point — 3 Shupli Kamen Village

Point 4. Village of Klechovce

The fourth noise measurement point in section 1 is located near the village of Klechovce. The photos show
the landscape of the surroundings of this measurement point.

Figure 5-52 Views of the surrounding terrains near the village of Klechovce

Measurement point 4 is located on the road near the village of Klechovce and is a deserted or almost
deserted area. The nearest houses are approximately 1 km away of the railway alignment. Taking into
account that the track will pass near the village of Klecovce, it could be identified as an area with degree I
/lll of noise protection.

From the measurements taken at this point, the data obtained through the software and displayed
graphically is shown in the following chart and in the table, at the end of this subchapter. The minimum
noise level is 39 dB(A) while the maximum value for noise is 62 dB(A). This is a low noise level area with the
peaks due to the passing of motor cars on the nearby road Kumanovo-Klecovce.
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Measuring point village Klechovce
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Figure 5-53 Intensity of the noise at measurement point 4 -Village Klechovce

Section 2: Beljakovce to KrivaPalanka

Point 5. Villages Krilatica/ Ketenovo
Noise measurement point 5 is located between two villages, Krilatica and Ketenovo, near the already
constructed bridge at K.P. 51+090 km —Osovino.

The photos show the layout of the area of the measurement point and focus in the presence of the nearby
houses, which are sensitive receptors.

Figure 5-54 Views of the surrounding terrain at noise measurement point 5 between the villages of

Krilatica&Ketenovo

At this point of the railway alignment there are only a few objects (houses) of the local population and one

wood producer company. Taking this into account, the area belongs to a mixed area with degree Il of

noise protection. From the on-site measurements, the data obtained through the software is displayed

graphically in the following chart and in table at the end of this subchapter. The minimum noise for the
areais47 dB(A)while the maximum value for noise is 57dB(A).
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Measuring point villages
Krilatica/Ketenovo (Section 2)
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Figure 5-55 Intensity of thenoise at measurement point 5 — villages Krilatica/Ketenovo
Point 6. Village of Vetunica
Measurement point 6 is located near the village of Vetunica. This measurement point was chosen as a

background measurement site. The location is 1.5 km away of the railway route. There are only several
houses near the local road Rankovce - Vetunica.

Figure 5-56 Landscape around the measurement point 6 -near the village Vetunica

From the measurements at this location, the data was obtained and analyzed. The background noise levels
for this settlement (Figure 5-57) in the vicinity but relatively far of the railway alighment range between 34
dB(A) and 44 dB(A). These low noise levels would be common to all the settlements in the study area, with
the exceptions of the villages that are very close to the main roads (motor/local or regional road Kumanovo
— Kriva Palanka).
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Measuring point village Vetunica
(Section 2)
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Figure 5-57 Intensity of the noise at measurement point 6-Village Vetunica

Point 7. Village of Opila

Noise measurement point 7 is located near the village of Opila. The photos (Figure 5-58) show the layout
of the terrain of this measurement point. The village of Opila is located 5 km far from Rankovce and 4 km
from the main regional road Rankovce — Kriva Palanka. The houses are located around the local road and
the last house is located 1 km far from the railway alignment. No industrial or commercial facilities exist
around the measurement point area.

Figure 5-58 Views around measurement point 7 - Village of Opila

From the measurements taken in this site (Figure 5-59) shows that the minimum noise value is 34 dB(A),
while the maximum value for noise is 68 dB(A).
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Measuring point village Opila
(Section 2)
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Figure 5-59 Intensity of the noise at measurement point -Village Opila

Point 8. Village of Ginovci

The next measurement point in section 2 is the measurement point 8, near the village Ginovci where the
railway station will be constructed. The photos (Figure 5-60) in show the landscape around the
measurement point.

Figure 5-60 Surrounding landscape around noise measurement point 8 - near the village of Ginovci

As shown in the photos, there are only private houses in the area around the noise measurement point, as
well as several small storage facilities for construction material. This area could be identified as an area
with degree Il of noise protection due to the presence of buildings for housing.
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The onsite noise measurements (Figure 5-61) shows a minimum noise value of 38 dB(A)and a maximum
value of 78 dB(A). The sources of the high peaks were identified to be the nearby local road Rankovce -
Ginovce and the existing regular traffic.

Measuring point village Ginovci
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Figure 5-61 Intensity of noise at measurement point 8 -Village of Ginovci

Point 9. Village of Petralica

Noise measurement point 9 is located near the village of Petralica, where the railway alignment will pass
nearby. The photos show the layout of the terrain near the measurement point.

Figure 5-62 Landscape around measurement point 9 near the village of Petralica

The photos show that this area is a residential one with houses around the route (they are approximately
500 meters from the planned railway alignment). This area belongs to an area with second degree (Il) of
noise protection due to the presence of the residential housings with no industrial or commercial buildings
or premises nearby.

The measurements taken at this site (Figure 5-63) shows that the minimum noise value is 38 dB(A) while
the maximum value for noise is 72 dB(A). The high peaks were originated from the passing cars along the
local road that crosses the village of Petralica.
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Measuring point village Petralica
(Section 2)
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Figure 5-63 Intensity of noise at measurement point 9 -Village Petralica

Section 3: Kriva Palanka to Bulgarian Border (Deve Bair)

Point 10. Kriva Palanka 1

In section 3 noise measurement point 10 is located in downtown Kriva Palanka, at asite located up into a
hill, where the railway station is planned to be built. It is a highly populated area, residential, with several
private individual houses and a few small buildings (up to 4 floors). The photos show the landscape
surrounding the measurement point.

Figure 5-64 Landscape of area around measurement point 10 — Kriva Palanka 1

The photos show that this is a residential area for the local population; it corresponds to an area with
degree Il of noise protection due to the proximity of the houses. No commercial or industrial premises are
close to the measurement point.
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The noise measurements taken on site (Figure 5-65) shows that the minimum noise value is 40 dB(A) while
the maximum value of noise is 74 dB(A).

Measuring point Kriva Palanka 1
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Figure 5-65 Noise intensity at measurement point10 Kriva Palanka 1

Point 11.KrivaPalanka 2

The following measurement point in section 3 is also located in the town of KrivaPalanka. The photos show
the landscape in the neighbourhood of this noise measurement site.

Figure 5-66 Landscape around measurement point 11 - KrivaPalanka2

The photos show that this area has residential housings in high density, located in an area corresponding to
degree |l of noise protection. No industrial or commercial facilities exist in this area.

The noise measurements recorded (Figure 5-67) shows that the minimum noise value is 48 dB(A) while the
maximum value for noise accounted is 76 dB(A).

e pt,’s a n&'ﬂﬂs Railway Corridor VIII - Eastern section 243
Logistics



Ministry of Transport and Communications, Republic of Macedonia

Measuring point Kriva Palanka 2
(Section 3)
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Figure 5-67 Noise intensity at measurement point 11KrivaPalanka 2
Point 12.Village of Zidilovo

Noise measurement point 12 is located in the village Zidilovo. The photos show the layout of the terrain
around the measurement point.

Figure 5-68 Appearance of the terrain near the village of Zidilovo at noise measurement point 12

The photos show that this area has residential facilities along the regional road Kriva Palanka — Kustendil
(Bulgaria). Although transport activities are already in place along the road (area with degree IV of noise
protection, which explains the high existing noise levels in this area) the proximity of residential housings
will require the stricter standards on noise (degree II/Ill of noise protection). The regional road is very busy.
No industrial facilities are around, only the facility owned by AD Makpetrol — Skopje — a natural gas pipeline
measurement plant near the location of the future railway station.
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From the on-site noise measurements, the data obtained through the software is displayed graphically in
the following chart, which shows that the minimum noise value is 43 dB(A) while the maximum value of
noise is 81 dB(A).

Measuring point village Zidilovo
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Figure 5-69 Noise intensity measurement at point 12 Village of Zidilovo

The preliminary measurements taken in the period July 2001 show that in most of the noise measurement
point locations along the railway alignment the noise level values would be in compliance with national/EU
standards with regards to the basic noise indicators for the different degree of noise protection areas.

The measurements carried out in measurement point 11 in the city of Kriva Palanka, and in point 12 in the
village of Zidilovo showed higher noise levels that exceed the noise limits for an area with degree Il of noise
protection (residential area). These higher noise levels are due to traffic. In the case of the village of
Zidilovo, the regional motor road Kriva Palanka — Bulgarian border crosses the village.

From the knowledge of the study area, it is anticipated that the night and evening noise levels will be even
lower, considering the low density of population of these areas, the low frequency of vehicles during the
night, and the fact that the population mainly work in the agricultural sector and carry out their core
activities during the day.

Existing Noise level* (dB)A

Measurement points Area with degree of noise protection* noise**
(dB)A L,
Railway station Mainly commercial and residential (mixed)
! Kumanovo area - lll degree of noise protection. 48 60 60 >3
No residential area-health and recreation
- |2 K kaBanja - 4 4
c umanovskatanja -spa facility- | degree of noise protection 8 >0 >0 0
o
B . . Residential and ial (mixed -
T |3 | village Shuplikamen meZ' ential and commercial (mixed) area 40 60 | 60 | 55
] egree of noise protection
Distant residential area (1 km from railway
. . . 55 55 45
4 | Village Klechovce alignment) - Il and 1l degree of noise 46
. 60 60 55
protection
Villages . . . .
5 | Krilatica/Ketenovo (52 Residential and'commerafa\l (mixed) area — 50 60 60 55
Il degree of noise protection
km)
_ Rei o i —
= |6 | village Vetunica esidentia and' commercia (mixed) area 35 60 | &0 55
s Il degree of noise protection
= - -
S| Village Opila Residential v.ery low populated area— Il 39 60 60 55
n degree of noise protection
. . . Il degree of noise protection due to the
Vill 4 4
8 lllage Ginovci proximity of the households 9 35 2> >
9 | Village Petralica Il degree of noise protection due to the 45 55 55 45
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. . . . Existin .
Measurement points Area with degree of noise protection* noise*i J Noise level* (dB)A

proximity of the households

Il degree of noise protection due to the

10 | KrivaPalanka 1 proximity of the households

49 55 55 45

Il degree of noise protection due to the

11 | Kriva Palanka2 proximity of the households

60 55 55 45

Section Il

Il degree of noise protection due to the

12 | Village Zidilovo proximity of the households

70 55 55 45

* According to the Law on Noise Protection
** Estimation based on performed measurements

Table 5-25 Measured average noise levels along the railway alignment and national noise levels thresholds

5.1.6 WASTE MANAGEMENT
5.1.6.1 STUDY AREA (‘INVESTIGATION AREA’)

The investigation area for the existing waste management practice is the northeastern region of the
Republic of Macedonia with a focus on municipal landfills, landfills already constructed and used during the
previous construction period 1995-2004, current different waste streams management at municipal,
regional and national level and especially hazardous waste streams. The baseline research also covers the
already planned landfills for inert waste disposal in Section 3, for which the Main Design Projects were
developed in 2010.

5.1.6.2 LEGISLATION, REGULATORY & POLICY CONSIDERATIONS

A list of the relevant documents for waste management is provided in Chapter 2 including also EBRD
Environmental & Social Policy 2008 & Performance Requirements, EIB Social & Environmental Handbook
and IFC EHS General Guidelines & IFC EHS Guidelines for Railways.

With regards to policy documents, the Republic of Macedonia prepared the main strategic documents:

e Waste Management Strategy of the Republic of Macedonia (2008 — 2020), Government of the Republic
of Macedonia, 2008;

e National Waste Management Plan (2009 — 2015) of the Republic of Macedonia, Ministry of
Environment and Physical Planning, 2008.

The main waste management hierarchy principles were adopted in these documents

In Macedonia, the main national legislation regarding the waste management sector is the Law on Waste
Management (Official Gazette No. 68/04, 71/04 and 107/07) and some technical rules and guidelines. The
Law on Waste Management significantly contributes to the approximation process in establishing a
modern and comprehensive waste management system based on the main EU directives on different
waste streams including hazardous waste. The Law on Waste Management as a framework regulation act
provides general rules applying to the following issues: definitions and applicability regarding types of
waste, strategy, plans and program formulation at different levels; competent authorities to draw up waste
management procedures and issuing permits; landfills; incineration and co-incineration of waste, import,
export and transit of waste; monitoring, reporting, data management; supervision of competent
authorities, punitive provisions; transitional and final provisions. Within the Law on Waste Management
the Waste Framework Directive (2006/12/EC) amended with EU Directive 2008/98/EC has been
transposed.
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The Law on Waste Management represents the basis for the adoption of secondary legislation, which
regulates specific waste streams management at all levels according to the hierarchy waste principles.
Secondary legislation, based on the Law on Waste Management and adopted in years 2007 and 2008,
regulates permitting procedures and sets technical and other conditions for waste storage and transfer, for
acceptance to landfill and for landfill operations. Separate Rulebooks already adopted are listed in Chapter
2. These are:

1. List of waste types (Official Gazette No. 100/05);

2. Rulebook on the manner and the conditions for waste storage, as well as on the conditions to be met
by the sites on which waste storage is performed (0.G of RM No. 29/07);

3. Rulebook on the minimum technical requirements with regard to environmental protection tobe met
by waste transfer stations, requirements to be met by the sites where waste transfer stations are built
or placed, as well as on the terms for the waste storage in waste transfer stations depending on the
types of waste (0.G of RM No. 39/07);

4. Rulebook on the landfill operation, monitoring and controlling in the operational and closing phase as
well as on the closure and after-care procedures (0.G. of RM No. 156/07);

5. Rulebook for criteria for acceptance of waste to landfill in each landfill class, preparation procedure for
acceptance of waste, basic testing procedures, sampling procedure and acceptance of waste (0.G. of
RM No. 8/08) according to the EU Landfill Directive 99/31/EC;

6. Of particular importance are the activities on the regulation of hazardous waste exhibiting efforts to
bring hazardous waste under control by means of the following secondary legislation:

7. Rulebook on the manner and the conditions for handling PCBs, the conditions to be met by
installations and facilities for PCBs disposal and decontamination, on used PCBs and on the manner of
labelling the equipment that contains PCBs (O.G. of RM No. 48/07) according to the EU PCBS Directive
96/59/EC;

8. Rulebook on the procedures and manner of collection, transport, processing, storage, treatment and
disposal of waste oils, and the manner of keeping records and submission of data (0.G. of RM No.
156/07) according to the EU Waste oils Directive 75/439/EEC;

9. Rulebook of detailed conditions on the handling of hazardous waste, and on the manner of packaging
and labelling (0.G. of RM No. 15/08) according to Hazardous Waste Directive (91/689/EEC) and
Packaging and packaging waste Directive 94/62/EC.

The Law on the Ratification of the Basel Convention on the Control of Transboundary Movements of
Hazardous Wastes and their Disposal (Official Gazette No. 48/97) and the Law on Environment give the
legal basis for the Rulebook on format and content of the forms for transboundary movement of waste
(Official Gazette No. 37/03, 38/03).

The landfill operation is regulated with the Decree for determining the activities of installations requiring
an integral environmental permit (Official Gazette No. 89/05), i.e. adjustment permit with an adjustment
plan and time schedule. In this context, the Law on Environment gives the legal basis for the Rulebook on
the form and content of the request for issuing a permit for the landfill operator as well as the form for and
content of the permit (Official Gazette No. 140/07).

National legislation follows the recommendations of international organizations such as IFC EHS General
Guidelines (waste oils, batteries & accumulators, oil leakage, packaging & packaging waste). In reviewing
IFC EHS Guidelines for Railways on waste from Passenger Trains and Terminals and Waste from Field
Operations (hazardous waste, chemicals, oil leakage),the Consultant concluded that they are already
included in national legislation.

All principles for good proper waste management and guidelines for different waste streams management
provided in IFC EHS General Guidelines and EBRD PR 3 and EIB principles and standards are also inline
within the national regulation.
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5.1.6.3 DATA SOURCES

The data sources for establishing the baseline conditions in terms of waste management include:

e Spatial Plan for Republic of Macedonia, Ministry of Environment and Physical Planning, 2004;

e Annual Reports from the State Statistical Office, Programme for Statistical Surveys (2008-2012), 2009;
e National Environmental Action Plan I, Ministry of Environment and Physical Planning, 2006;

e National Environmental Approximation Strategy, Ministry of Environment and Physical Planning, 2008;

e Waste Management Strategy of the Republic of Macedonia (2008 — 2020), Government of the Republic
of Macedonia, 2008;

e National Waste Management Plan (2009 — 2015) of the Republic of Macedonia, Ministry of
Environment and Physical Planning, 2008;

e Program for development of the North-East region of Republic of Macedonia, 2009-2014, 2009;
e Local Environmental Action Plan for Municipality of Kumanovo, 2004;

e Local Environmental Action Plan for Municipality of Rankovce, 2008;

e Local Environmental Action Plan for Municipality ofKratovo, 2006;

e Local Environmental Action Plan for Municipality of Kriva Palanka, 2005;

e Waste Management Plan for the Municipality of Kumanovo 2011 — 2016, 2010/Municipality Kratovo
2011 -2016, 2010;

e Program for waste management for Municipality of Kratovo 2011, 2010;

e Program for waste management for Municipality of Kriva Palanka 2011, 2010;

e Program for waste management for Municipality of Kumanovo 2011, 2010;

e Program for waste management for Municipality of Rankovce 2011, 2010;

e Main Project on landfills for inert waste, Ministry of Environment and Physical Planning, 2005;

e Annual report of the processed data on environmental quality by the Ministry of Environment and
Physical Planning for 2010 WASTE;

e Feasibility Study for Railway link Macedonia — Bulgaria, 1995;

e Primary project for construction of Corridor 8: Borrow pits and landfills Book No. 1.9, 11.9, 1.9 , VI.9,
V.9, June 2010;

e |FC EHS General Guidelines (waste management), April 2007;
e |FC EHS Guidelines for Railways, (waste), April 2007.

5.1.6.4 BASELINE DATA COLLECTION METHODOLOGY (INCLUDING SURVEY/FIELD
VISITS)

The key information and data were collected from official strategic documents adopted at national and
local levels. Several site visits were performed in the period January — September 2011 by the Consultant in
order to identify already existing landfills, established during the period 1994 — 2004 and organize several
interviews with local environmental officers and communal inspectors within each municipality. The
existing waste management practice was discussed with the Public Utility Enterprises for communal work
including the annually collected, transported and final disposed quantity of waste on the municipal
landfills.

Several stakeholder meetings were held in May 2011 in the cities of Kumanovo, KrivaPalanka, Rankovce
and Kratovo to identify those waste related issues that needed to be analysed into more details within the
ESIA Study.
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5.1.6.5 BASELINE ASSUMPTIONS & LIMITATIONS

From the interviews with the PERI staff who were involved in the construction period 1994 — 2004, plenty
of information and data related to waste management in that periodwas obtained (inert waste landfills and
borrow pits in each municipality on the Northeastern region).

However, there is no information on total quantities of waste disposal in the existing landfills. All the
municipalities in the north east region have adopted annual programs for waste management, but there is
not a real implementation. Moreover, not all municipalities report to the Ministry of Environment and
Physical Planning.

5.1.6.6 WASTE MANAGEMENT BASELINE CONDITIONS

National Waste Management

In Macedonia, the municipal waste management is full responsibility of local government. It is directly
related to urban development plans for local and use and should be in line with the national strategic
documents - the National Plan for Waste Management, the National Strategy for Waste Management and
other documents that plan waste management. In the North - East region, the final disposal of waste is
made in 5 municipal landfills with a total area of 47,700 m*and only 31,820m?of active area. According to
the parameters, the Northeastern region is among the regions with the lowest number of active landfills
and smallest used area. Each municipality has adopted the Plan and Programme for Waste Management
for the next 5 years.

Waste management includes waste generation, selection of different types of special waste, waste
collection, transportation, treatment and final disposal in landfill. Proper waste management compliant
with national and EU standards will reduce the impact of waste on the soil (occurring through uncontrolled
dumping of waste), groundwater (from direct contamination from uncontrolled dumping of waste) and air
(via outdoor waste combustion). Reducing the negative impact will contribute to improve the health
conditions of citizens of the Northeastern region as well. The waste management is one of the national
priorities and is a priority for this railway project as well due to the fact that during the construction of the
railway, different types of waste will be generated for which appropriate waste management practice
should be established.

The following figure shows the different types of permeability and hydro-geological characteristics of the
Republic of Macedonia that need to be taken into account in waste management.
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WATER PERMEABILITY TYPES AND HYDROGEOLOGICAL
CHARACTERISTICS OF THE REPUBLIC OF MACEDONIA

Legend

[] 11 - Low water permeable type (Q=0,521/s, T=1520m /day)
| 12 - Medium water permeable type (Q=2-101/s, T = 50-300 m /day)
[ 13- High water permeable type (g = 1050 Ijs, T = 300-1500 m /day)
(=] 31, 32, 33 - Medium to high water permeable type (Q > 10-1000 |5, lccally > 1000 Is, g = 10 |/5/km )
B 41, 42 - Medium water permeable type (compact formations) (Q = 2-10 /s, g = 1,5 |jsfkm )
" | 60 - Low water permeable type (various compact formations) (0 <2/s, o= 0,2 Ifs/km |
[ 70, 80 - Very low water permeable type or no permeability

Figure 5-70 Water permeability types and hydro-geological characteristics of the Republic of Macedonia

The existing waste disposal practices in Macedonia (including the Northeastern region) do not comply with
technical and/or environmental standards and do not follow the EU waste hierarchy referred to
prevention, re-use, recycle or compost of material, recover of energy, and final disposal in a landfill. Due to
the absence of organized systems of waste collection in smaller settlements and low pollution awareness
among the population, the existence of numerous dumping sites is commonplace, especially in riverbeds
and valleys, from where the waste often end up in rivers transported with rain runoff. At the existing illegal
dumps, mixed municipal and inert waste is deposited. This causes a permanent environmental
contamination and a potential risk of transmitting infectious diseases.

In summary, the present situation in the region is that almost all the waste is disposed of in landfills that
represent risks of pollution to the air, soil, surface water and groundwater, as well as potential risks for
biodiversity, agricultural land and human health due to the disposal of mixed hazardous and non-
hazardous waste. An additional environmental problem is represented by the traditional open air burning
of municipal waste, green waste and plastics originated from greenhouses or silage coverage.

All existing active municipal waste landfills in the Republic of Macedonia are categorised according to the
assessment of their environmental risk. 16 landfills are ranked with high risk, 16 with medium risk, and 19
with low environmental risk. Existing municipal waste landfills categorised according to their
environmental risk are shown in the figure below. The relevant municipal landfills in the Northeastern
region have been ranked as follows:

e KrivaPalanka landfill - high risk;
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e Kumanovo landfill - medium risk;

e Kratovo landfill - medium risk.

|Rli'\'.r'

Chapefiae
ré,, :3
I Taioo

.‘
\.

Wl :.f{\

\ Vi Malesheg, A%

0 '-i- '| S
é?h.jl r' . N‘ H‘I'\Jd Bl

Ply'e iy '
! Kuma b C i
h 'g\. -FP i .Zle.w. .

'|,f a-'mm KQTE‘ i DEIDE'\.'

.1 hicE
_c. ey

) .. i ~ 5 o ', T \:.n'\‘_" "J £y --. ..
JAT D I\ b e |
! T b S T LA '
- llIL < MCeharey I.' vy ,'l_,.Prl'f\‘O Ik'l.' | "U'qrmﬂﬂﬂﬁt‘
Y l.S‘lHJg%I ~ *y L " Y hﬂr:w_&@ -%
LN o el ) f,—-
i SResen ) A
bt ¥ Hog
w s q.E Id‘I o Aj B High Risk assessmant 1]

1}; /\ . -._.\ ‘_r o & vedum Risk assassmant 16
LT

@ Lowrisk sssessment 18

Figure 5-71 Risk assessment to the all existing municipal landfills

Northeastern Region Waste Management

According the National Strategy of Waste Management (Official Gazette No. 39/08), the construction of a
regional landfill site and several transfer stations is planned. There are as well several EU funded projects
for strengthening the capacities of all municipal staff dealing with waste management and improving their
capacities to prepare the regional waste management plans.

In January 2010 the Regional Public Enterprise for waste management "EKO-ZONA" (ECO ZONE) was
established in Kumanovo for the Northeastern region. This newly created legal entity comprises all
municipalities in the region based on the Memorandum of Understanding among the Mayors within the
region. The Regional Public Enterprise was established under the Law on communal works, Law on waste
management and Law on local self government. The main functions will be to establish the regional system
for waste management; ensure financial support for construction of the regional sanitary landfill for
municipal waste; and monitor the operation of the regional landfill.

Up to now, waste management in each municipality has been organized separately at the local level. As
shown in Figure 5-71 above, the municipal landfills in the Northeastern region are Kriva Palanka,
Kumanovo and Kratovo. A description of these and other landfills in the area of the railway corridor
follows. The information is organized according to the three sections of the railway alignment.

Section 1
In section 1, one (1) municipal landfill, that of Kumanovo Municipality is found.

In the municipality of Kumanovo, the Public utility enterprise “Cistota | zelenilo” provides the service of
collection, transportation and final disposal of waste to the municipal landfill, using 20 vehicles for this
purpose. With these vehicles they manage to lift up to 26071 t/year of municipal solid waste.

The municipal landfill is located at the site known as "Krasta", which is 7 km away from the city of
Kumanovo, near the village of Pcinja (Figure 5-72). It covers an area of11.686 ha and has a capacity of
1.832.000 m?, of which only 1.168.000 m®are used. It has been categorized as having a medium
environmental risk.

There are also illegal dumpsites in other districts, namely those in Proevce and Dobroshane.
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There is no an organized system for primary selection of the recyclable waste. The unemployed persons,
mainly Roma population, collect the recyclable PET bottles and paper and sell this material to the waste
management companies or companies dedicated to recycling.

Figure 5-72 Municipality landfill "Krasta" in Kumanovo

Section 2
In Section 2, two (2) municipal landfillshave been located: Rankovce and Kratovo
Rankovce Municipality

In the territory of the Municipality of Rankovce, the community service is provided by the Public utility
enterprise “Chist Den”, which collects 616 t/year of community waste. The Rankovce municipal landfill is
located 3 km West of Rankovce, near the village of Vetunica. At the landfill the amounts of waste disposed
of are not recorded, but according to estimates from the Public utility enterprise, the total quantity of
waste deposited is estimated in 500 m*. The municipal landfill in Rankovce was not included in the list of
ranked municipal landfills.

Illegal dumpsites in Rankovce Municipality have been identified at the following locations: PotrchinDol, in
Petralica, JabuchinDol in Ginovci, and Rankovackariver.

Kratovo Municipality

In the municipality of Kratovo, waste management is provided by the Private utility enterprise ”Silkom”,
which owns two vehicles and manages to lift up 1365 t/year of solid waste The location of the landfill in the
Kratovo municipality area is "MeckinDol", near the railway alignment, 3 km West of Kratovo. The landfill
covers an area of 45,000 m? and it is estimated that the total quantity of waste deposited is 52 000 m>. It
has been categorized as having a medium environmental risk (Figure 5-73).

Illegal dumpsites are located in the villages of Shlegovo, Prikovci and Ketenovo.

Figure 5-73 Municipality landfill in Kratovo
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Section 3
In section 3, one (1) municipal landfill, that of Kriva Palanka Municipality, is located.

The Public utility enterprise “Komunalec”, located in Kriva Palanka, manages the solid municipal waste in
this municipality, collecting 4.265 t/year of waste. The landfill is located in Konopica village, near the
regional road to Bulgaria M2, nearby the Kriva river (Figure 5-74). It accepts, on an annual basis, around
85.000 m” of solid waste, or 3.000 tons in weight. It has been categorized as having a high environmental
risk.

Figure 5-74 Municipality landfill in Kriva Palanka

With regards to the fate of inert or construction waste generated during construction, processing or craft
activities, it usually ends up disposed of at the very same generating point or in public spaces, and in the
best case in the municipal landfill in the absence of a landfill for construction debris in the Northeastern
region.

The locations of the municipal landfills and illegal dumps are shown in Figure 5-75, which provides an
indication of their proximity to the railway alignment.

[ e ; R e e - T 0y

@ Municipality landiills
@ Dumps

Figure 5-75 Municipal landfills and illegal dumps along the railway corridor in the North - East region

Management of construction waste during the 1994-2004 railway construction period

In the period 1994-2004, during the previous railway construction works, the inert waste generated was
collected and taken to inert waste sites that were identified together with the municipalities. The following
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data were obtained by the relevant persons from the PERI who were directly involved in the project
activities in that period.

There is no knowledge of any potentially contaminated materials locations along the railway alignment.

A brief description of these inert waste disposal sites as well as of the borrow pits that were used during
that period is provided for each section of the railway alignment.

Section 1

In section 1 there is 1 borrow pit, which is shown in Figure 5-77 and its characteristics described in Error!
Reference source not found.Table 5-26 below.

Existing Section km Status
1 Borrowligrgnzir;c)(Shupli 1 16 Soil or embankments
Table 5-26 Borrow pit in section 1 of the railway alignment
Section 2

In section 2 there are 8 landfills and 1 borrow pit, which are shown in Figure 5-78 and their characteristics
described in the following Table 5-27.

Some of them are not completely filled and therefore they still have capacity to receive the construction
waste that will be generated during the new construction works of sections 1, 2 or 3 of the railway.

‘ Existing ‘ Section km Status
2 | Landfill 2 44 Humus landfill for an excess of material
3 | Small landfill (at the exit ) a5 Humus landfill that will be used for disposing of construction
of tunnel 5a) material
4 | Landfil i Groove 2 46 Landfill covered in humus
(Ketenovo)
5 small landfil 5 46.7 Landfill of humus, Part made of platform with dug out sediments,
no excess of material until 48 km
6 | Landfill 2 49 Landfill located after the forest and is levelled with humus.
7 | Landfill between two Humus landfill, the tunnel material will be disposed by the river,
2 50 . 3
tunnels (6 1 6a) rocks for the embankment will be brought from 6a (50 — 70 000m~)
8 | Landfill (after tunnel 6a) 2 51 Landfill of humus
9 | Borrowing pit 2 53 For construction material - sand and gravel
10 . . Has not been worked on the surface, there is room for disposal,
The biggest landfill 2 65 and if it is not used it will be forested.
Table 5-27 Landfill and borrow pits in section 2 of the railway alignment
Section 3

In section 3 there are 2 landfills, which are shown in Figure 5-79 and their characteristics described in the
following Table 5-28.

Existing Section km Status

Renewal of the excess on the slopes, there are trees on the

Landfills at the tunnel (4—4a) | 3 67 landfills

Landfill (on the lower side,

before bridge 7) 3 69 no data obtained on the status of the landfill

Table 5-28 Landfill in Section 3 of the railway alignment

Because the construction works carried out in the 1999-2004 period stopped without a management plan
for the next activities and implementation of mitigation measures to protect the environment, currently
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there are a few dumps along the alignment and near the Kriva river, where the inert waste has been simply
thrown away.

Figure below illustrates one of the few dumps that exist along the railway route. It is the result of
construction activities of the railway in the 1994-2004 period.

The proposed project will not include the rehabilitation/rectifying issues related to these dumps from the
previous construction of the railway.

Figure 5-77 Existing landfills in Section 1
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Figure 5-79 Existing landfills in Section 3

5.1.7 NATURE CONSERVATION & BIODIVERSITY

This section addresses the study of the biotic environment and encompasses the baseline conditions for
Protected & Designated Areas, Habitats, Flora and Fauna.
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5.1.7.1 STUDY AREA (‘INVESTIGATION AREA’)

In order to adequately identify and study the Protected & Designated Areas that may be in the radius of
influence of the railway project, a distance of approximately 10 km around both sides of the corridor has
been considered. This distance shall cover all protected and environmentally important sites within the
northeastern region of the Republic of Macedonia as well as within the southwestern area of Bulgaria
bordering the Republic of Macedonia in the railway project area.

For Habitats, Flora and Fauna, a strip of land 500 meters wide along the corridor (250 m at both sides of
the railway alignment axis) has been considered as sufficient to assess the potential effects the railway
project may have on these variables, both during construction works and operation. No additional area for
access roads is deemed necessary, since the already completely and partially built up alignment in sections
1 and 2 should serve as access road for the construction of the new railway, while in section 3, where no
alignment has been constructed yet, the existing road network, mostly comprised of rural non-paved
roads, can be used as access roads.

5.1.7.2 LEGISLATION, REGULATORY & POLICY CONSIDERATIONS

The legal basis for nature protection in the Republic of Macedonia is found in the Constitution, the Law on
Environment’, international agreements signed or ratified by the country and laws regulating the use of
certain natural resources.

The basic law in the area of nature protection is the Law on Nature Protection (Official Gazette of the
Republic of Macedonia Nos. 67/04, 14/06 and 84/07). Most of the EU legislation on nature conservation
has been transposed into this Law, which also contains obligations from relevant ratified international
agreements. Full implementation of the Law is still to be achieved with the adoption of several by-laws.
Thus, with regards to the transposition of the two directives that comprise the cornerstones of EU nature
protection policy?, the Habitats Directive (92/43/EEC) and the Wild Birds Directive (79/409/EEC), there are
still many requirements pending of full transposition. For instance, Article 53(4) of the Law on Nature
Protection states 'The ecological network, by its characteristics, principles, measures and scope of
protection shall be fully compatible with the Coherent European Ecological Network “NATURA 2000”, but
no specific procedural requirements for the implementation of the obligations arising from Article 6 of
Habitats Directive 92/43 /EC regarding the assessment of plans and projects significantly affecting Natura
2000 sites have yet been defined in secondary legislation.

The Law on Nature Protection regulates the protection of nature through protection of biological and
landscape diversity and protection of natural heritage within and outside protected areas.

The law sets up a system of protected areas divided into several categories ranging from strict protection
to regulation of human activities. The key obligations deriving from the Law on Nature Protection
encompass the revalorization of protected areas protected prior to its adoption, and the development of
new proclamation acts, by which the system of protected areas will be completed. Another obligation
under the Law is the development of a Strategy for Nature Protection, with a validity of 10 years, which
should include long-term basis of the policy for nature protection, as well as development of plans for
protected areas management.

Article 53 of Law on Nature Protection stipulates the establishment of a coherent national ecological
network for the purpose of conservation, maintenance or restoration to a favourable conservation status
of the environmentally important areas, and to connect protected areas and ecologically important areas
(in future, Natura 2000 sites as well) through ecological corridors.

! The Law on Environment (Official Gazette No. 53/05, 81/05, 24/07, 159/08) is the framework law which is the pillar of environmental
and nature protection in FYR Macedonia. Specific environmental aspects tackled by this Law are regulated by several separate laws
(Law on Nature Protection, Law on Ambient Air Quality, Law on Waters, etc.)

% The Birds Directive (79/409/EEC) requires the designation of Special Protection Areas, while the Habitats Directive (92/43/EEC)
requires the establishment of a European ecological network of selected habitats and species (the Natura 2000 sites).
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The environmentally important areas (that contribute to the protection and conservation of biological
diversity in the Republic of Macedonia), the system of ecological corridors as well as the international
environmentally important areas (of significance for the conservation or attainment of improved
conditions with regards to the conservation of species and habitat types at the international level) are
constituent parts of the ecological network.

The development of the national ecological network in the Republic of Macedonia, as part of the Pan-
European Ecological Network (PEEN) is an obligation of the Republic of Macedonia as one of the signatory
countries of the Pan-European Biological and Landscape Diversity Strategy (PEBLDS, 1996). The goal of this
Strategy and PEEN, as a basic tool for implementation of the strategy, is to enable efficient implementation
of the United Nations Convention on Biological Diversity at European level, namely provision of favourable
conservation status of ecosystems, habitats, species and landscapes of European importance.

In addition to Law in Nature Protection, the establishment of the national ecological network has been
prescribed in several national strategic and legal documents, such as:

e Spatial Plan of the Republic of Macedonia (2004) - the basic elements of the national ecological
network have been defined in the Study for the National Heritage Conservation (developed in 1999),
while its establishment “provides vision of the desired state of the natural environment in several
decades”;

e National Biodiversity Strategy and Action Plan of the Republic of Macedonia (2004) — attributes high
priority to the establishment of ecological network for the purpose of preservation of exceptional
natural values;

e Second National Environmental Action Plan (2006) envisages specific action for establishment of
national ecological network for the purpose of achieving integrated system of nature protection and
conservation of biological diversity in accordance with the EU standards and multilateral agreements.

The protection and conservation of biodiversity in the context of projects in which they invest is widely
recognized in EBRD and EIB environmental and social sustainability policies. They both support a
precautionary approach to the conservation and sustainable use of biodiversity through the
implementation of applicable international law and conventions and relevant EU Directives. Detailed
guidelines addressing this approach are provided in:

e Performance Requirement 6: Biodiversity Conservation and Sustainable Management of Living Natural
Resources of EBRD’s Environmental and Social Poliy (2008);

e Part C6 and Annex 7 of EIB’s Environmental and Social Practices Handbook.

Likewise, IFC’s Policy and Performance Standards on Social and Environmental Sustainability commitment
for protecting nature and biodiversity is contained in Performance Standard 6: Biodiversity Conservation
and Sustainable Natural Resource Management. This standard is specifically referred to in IFC's
Environmental, Health, and Safety Guidelines for Railways.

5.1.7.3 DATA SOURCES

Data collection for the baseline of nature conservation and biodiversity was obtained through:

e Literature review;

e Personal experience of the experts in different fields that contributed to the study from previous
investigations;

e Interpretation of topographic maps, satellite images (Google Earth) and aerial photographs (orto-photo
images of the Macedonian state cadastre).

e Targeted fieldwork.
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5.1.7.4 BASELINE DATA COLLECTION METHODOLOGY (INCLUDING SURVEY/FIELD
VISITS)

For the description of habitats, a map of habitats along the railway corridor was expressly prepared for this
ESIA. All natural and man-made habitats with size large enough to be presented on a map of a 1:25,000
scale were mapped. The habitat units that were mapped correspond to the finest level of EUNIS Habitat
Classification that the team was able to distinguish.

Habitats were mapped by ground-truth data and analysis of satellite images, topographic maps (1:25,000),
aerial photographs, etc. Ground truth data of habitats were taken by GPS during the field works that took
place in May and June 2011. Point data were loaded in GIS software (ArcGis 9.2). Layers with topographic
maps, satellite images and aerial photographs were overlaid. In some cases, the areas of different habitats
were first mapped on printed topographic maps and these drawing were later on digitized and loaded in
the GIS software.

Since the projected railway is almost 90 km long, after the identification and mapping of the habitat types,
representative areas for all of the identified habitat types were selected along the railway corridor to focus
the investigation in these areas, and confirm (and correct if necessary) that the habitat information derived
from the desk study for the area, actually corresponded to the assigned habitat type. In addition to this
thorough investigation is selected areas, all the experts involved in the biodiversity study visited the entire
length of the projected railway alignment in order to map/identify specific objects or variations of certain
habitats. The specific surveying method used by the experts depended on the taxonomic group
investigated: tracks and signs of mammals were observed and collected, birds were observed and
identified by their sounds, butterflies were identified and released by netting, some insects were collected
by pitfall trapping, etc. In addition, available data from previous investigation of the experts were used in
this study.

Inventories of plants, animals and fungi species were prepared by the experts. These are presented in
Annexes 6, 7, 8.1 and 8.2.

5.1.7.5 BASELINE ASSUMPTIONS & LIMITATIONS

The preparation of the biodiversity baseline has been mainly limited by the lack of existing detailed data
specific of the railway corridor. This has been particularly thrue for plants and mammals. Nor vegetation
maps or habitat maps exist in the Republic of Macedonia at the national or regional levels. Much of the
information, thus, has been newly generated by the experts in the various biology fields participating in the
study, through interpretation of cartography, satellite images and aerial photographs, and field surveys.

Moreover, the determination of sensitive plant and animal species that are potentially present along the
railway corridor has been limited by the fact that no Red Data Books and Red Lists for Macedonian flora,
fauna and fungia have been prepared yet at a national or regional level. Thus, the establishment of the
presence of sensitive species in the railway corridor area had to be done on the basis of the most relevant
international conventions and treaties (Bern Convention, IUCN red list, Habitats Directive, etc.). These
international documents contain lists of species threatened to different levels (e.g. from Least Concern to
Extinct). The problem arises from the fact that there may be species that are of low concern at an
international level, but have some level of threat in the Republic of Macedonia (or vice versa), thus under-
estimating (or over-estimating) the sensitivity value of the species.

5.1.7.6 PROTECTED & DESIGNATED AREAS

This section presents a description of the natural areas in the vicinity of Project Railway Corridor VIII -
Eastern Section that have a significant interest due to the value of their natural resources.
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Except for already declared protected natural areas, none of these areas have yet a legal status under
Macedonian law that fully warranties their protection. These areas include:
e Protected natural areas declared (or anticipated to be declared) under Macedonian law;

e Proposed ecological corridors of the national ecological network to connect protected areas and
ecologically important areas (including future Natura 2000 sites), as required by Article 53 of Law on
Nature Protection;

e Natural areas covered under the protection regime of European Union legislation or international
conventions (Natura 2000/Emerald sites);

e Proposed areas for the management of species;

e Other areas of natural interest without protection coverage (IBAs, IPAs).

Protected Areas and Proposed Protected Areas under Macedonian legislation

According to the Law on Nature Protection 67/2004, there are six categories of protected areas in the
Republic of Macedonia: Strict Natural Reserve, National Park, Monument of Nature, Nature Park, Protected
Landscape, and Multi-purpose Area. Categorization of protected areas has been done in accordance with
the International Union for Conservation of Nature.

In the study area 1 protected area and 3 areas proposed for protection are found:
Protected Areas

Monument of Nature Kuklica. It is protected because of its specific geomorphological features
(sand pillars created by water erosion of sand sediments).

Category: Monument of nature
Status: Protected.
The railway (section 2) passes more than 500 m south of the Monument of Nature Kuklica,.

Proposed Protected Areas

There are three areas proposed for protection under the 2010 UNDP/GEF project Development of a
representative protected areas’ network in the Republic of Macedonia, which is still not officially accepted
by the Ministry of Environment and Physical Planning. These are:

Kiselicka river. Proposed because of its importance for mammals and birds.
Category: Nature Park.

Status: Proposal for protection.

Section 3 of the railway alignment intersects with this area.

Osogovo Mountains. Large area with unique landscape characteristics and specific interactions of
people with nature.

Category: Protected landscape.
Status: Proposal for protection.

Section 3 of the railway alignment runs parallel to the border of this proposed area (approximately
2 km to the north of it) and intersects it at the end, near the Bulgarian border.

Bislimska Klisura. Gorge on Pcinja river known by the nesting sites of several birds of prey and
presumably rich bat fauna.

Category: Monument of nature.

Status: Proposal for protection.
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The railway alignment (section 1) passes a safe distance (more than 500 m north) from the
Monument of nature Bislimska Klisura.

The map in Figure 5-91 shows the location of these areas in relation to the railway alignment.
Ecological corridors

The Project for development of the national ecological network in the Republic of Macedonia (known as
MAK-NEN), implemented by the Macedonian Ecological Society (MES) and the European Centre for Nature
Conservation (ECNC) in cooperation with the Ministry of Environment and Physical Planning of the Republic
of Macedonia includes two biocorridors in the area of Project Railway Corridor VllI-Eastern Section
recognized as important corridors for large mammals. These corridors are proposed areas to be comprised
in the MAK-NEN and are yet to be approved by the Ministry of Environment and Physical Planning. These
areas are:

e (Osogovo-Bilina Planina linear biocorridor;

e (Osogovo-German landscape biocorridor

Their function as biocorridors results from the fact that they enable various daily, periodical or seasonal
movements and migrations of different animals or dispersal of plants. They are important for the normal
life cycle of many animals:

e Amphibians. Migrations during reproduction to spawning areas (common toad, green toad);

e Brown bear. Movements for searching food and migration. Brown bear is extremely rare in the Project
area. Their presence is irregular and these corridors are very important for enabling the establishment
of sound bear populations in the future;

e Gray wolf. Movements for searching pray;
e Ungulates, particularly roe deer. Movements and seasonal migration for grazing;
e Small mammals. Periodical and seasonal movements;

The location and limits of the Osogovo-Bilina Planina linear biocorridor and the Osogovo-German
landscape biocorridor is shown in Figure 5-80 and Figure 5-81.

e

Figure 5-80 Position of the two bio corridors that intersect with the railway corridor
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Figure 5-81 Limits of the two biocorridors that intersect with the railway corridor

The Osogovo-German landscape biocorridor extends on a South-North direction from Osogovski Planini
mountains, in the region of the villages Mozhdivnjak and Konopnica to the German mountain in the region
of the village Petralica. Basically it represents the connection of Osogovo Mountains with the range of
mountains on the border with Serbia (northern Macedonia). These mountains are Kozjak, German and
Bilina Planina (from West to East).

The Osogovo-Bilina Planina (Deve Bair) linear corridor extends on a south-north direction from the
northern slopes of Osogovski Planini mountains, in the area of the villages Krklja and Uzem, through the
road crossover Deve Bair to Bilina Planina in the area of the villages Kiselica and Trnovo. It should enable
the main connection between populations of large carnivores from Osogovski Planini mountains to the
northern border mountains, specifically Bilina Planina. It is part of the wider corridor of the Pan-European
Ecological Network for Southeastern Europe

The most important features (land cover) of both biocorridors are presented in Table 5-29. This table also
shows the points at which the railway alignment cuts these corridors.

. . Biocorridor Position along the .
Biocorridors . 5 Habitat type coverage (%)
type alignments
Forest 42.9
-Bili i i Scrub 28.2
Osogovo B|I|na.PIan|na Lln.ear krn 644700 to km 68+300

(Deve Bair) corridor Grasslands 6.7
Agricultural area 22.2
km 80+000 to km 88+200, but Forest 27,5
Landscape the alignment also touches the | Scrub 28,8

Osogovo-German . . .

corridor biocorridor from km 76+700 to | Grasslands 18,8
88+000 Agricultural area 25,0

Table 5-29 Main features of Osogovo-German landscape biocorridor and Osogovo-Bilina Planina (Deve
Bair) linear biocorridor
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Emerald Sites

In order to promote the system of protected areas, the Republic of Macedonia accepted the approach of
ecological networks. In 2002, the development of the EMERALD network was initiated, in areas of special
interest for conservation (ASCIl). As it can be seen in Figure 5-82, there are two Emerald sites in the
Northeastern region of Macedonia and both are intersected by the railway aligment in the last part of
section 3, near the Bulgarian Border. These are:

e Pchinja-German (Code MK0000029), occupying the northern mountains Kozjak, German and Bilina
Planina on the border with Serbia. Surface area: 63,490 ha;

e Osogovo (Code MK0000026), which completely overlaps with Osogovo Mountains range. Surface area:
56,630 ha.

Both sites were designated as Type C?, areas important for birds, other species and/or habitats. These sites
are still not officially approved by the Council of Europe.

Macedonian legislation has not yet incorporated the obligations arising from of Article 6.4 of Habitats
Directive 92/43 /EC regarding the assessment of plans and projects significantly affecting Natura 2000
sites. Nor do similar requirements exist for Emerald network sites or ecological corridors.
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Figure 5-82 Emerald sites in the Republic of Macedonia

* In order to provide compatibility of the Emerald Network with Natura 2000, the Emerald sites are categorized into three different
types: Type A (Areas important for the protection of birds, which are in accordance with the Special Protection Areas (SPAs) of Natura
2000), Type B (Areas important for other species and/or habitats, which are in accordance with the Special Areas for Conservation
(SACs) of Natura 2000), Type C: Areas important for birds, other species and/or habitats.
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Nature 2000 sites

There are two Natura 2000 sites in Bulgaria, right across the border of the project railway corridor. These
are a Special Protection Area (SPA) and a Special Area for Conservation (SAC), which overlap on most of
their territories. These are:

e Osogovo, with Code BG0002079 (Birds Directive Site, SPA)
Surface area: 24,125 ha
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Figure 5-83 Osogovo Birds Directive Site in Bulgaria

e Osogovska Planina, with Code BG0O001011 (Habitat Directive Site, SAC)
Surface area: 34,513 ha
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Figure 5-84 Osogovska Planina Habitat Directive Site in Bulgaria
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Areas for the management of species

These areas have no legal status. They were proposed as amendments to the Spatial Plan of the Republic of
Macedonia (UNDP project). However, these changes are still to be adopted by the Macedonian Parliament
or Government.

In the study area there are four areas designated for the management of species. These are:
e River Pcinja - Staro Nagoricane village. Designated for the management of Otter. Section 1 of the
railway alignment runs along the southern limit of this area;

e Zubovce village. Designated for the management of large birds of prey (Imperial eagle, Long-legged
buzzard). The railway alignment borders with this area;

e Kriva river — Beljakovce village. Designated for the management of Otter, birds of prey (Imperial eagle,
Long-legged buzzard), Black stork, and Roller. The railway intersects with this area;

e River Vetunica. Designated for the management of birds of prey Long-legged buzzard and historical
site of Egyptian vulture. The railway intersects with this area. Figure 5-85 below shows the location of
nesting sites in this management area.

&
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Peregrine

Bllack Stork
Long-legged Buzzard

Figure 5-85 Distribution of nesting sites in the area for management of species Vetunica

Important Bird Areas (IBAs)

The Important Bird Areas (IBAs) are areas where a significant proportion of the population of one or more
species of birds that are considered as priority by the BirdLife organization is present.

There is one identified Important Bird Area of global importance in the study area:

River Pcinja-River Petrosnica-Kriva river (IBA Code: MKO006). It meets the IBA criteria for the
presence of Imperial eagle, Roller and Long-legged buzzard. Other important bird species present
in this IBA are Peregrine falcon, Lanner falcon, Short-toed snake eagle, Black stork, Masked shrike.
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Figure 5-87, Figure 5-88, Figure 5-89 show the location of nesting sites for various bird species in this IBA.

The railway intersects with its core area Kriva river as it can be observed in the map in Figure 5-87.
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Figure 5-87 Distribution of nesting sites in IBA River Pcinja-River Petrosnica- Kriva river (western part of the
IBA)
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Important Plant Areas

Important Plant Areas (IPAs) is a Plantlife International initiative for the identification of areas important
for the diversity of wild plants based on the presence of endangered plant species, endangered habitats
and species richness.

There is one IPA located in the project area, IPA 14 Okonovo, which intersects with the alighment in the
eastern end of the railway corridor (see Figure 5-90). This IPA site was selected based on the importance of
the habitats (namely Criterion C — Important habitats — from Annex | of Habitat Directive or Bern
Convention) and does not host endangered plant species.
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Figure 5-91 Protected and Designated Areas along Railway Corridor VllI-Eastern Section
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5.1.7.7 HABITAT BASELINE CONDITIONS

The following section presents the summarised results of habitat types mapping (May-June 2011), field
observations, and literature data on flora and fauna composition of the corridor along the existing and
planned railway line, starting from the railway station Kumanovo up to Deve Bair (the border between
Macedonia and Bulgaria). It contains the habitats description, distribution and importance at the local and
regional levels. Habitats along the railway corridor are presented on a map (see Annex 5).

From a point of view of the main biodiversity features (geomorphology, biogeography, geology), the whole
alignment can be divided in five distinctive parts (units):

e Low hilly urban area in Kumanovo and its surrounding, down to the village of Dobroshane (km 0+000 -
km 15+000). More or less urban or semi-urban areas, densely populated;

e Open valley area along the Pchinja and Kriva river valleys. From the village of Dobroshane to the village
of Rudare (km 15+000 - km 37+800). Low land flat and low hilly area with gentle slopes toward the
Kriva river, with sparse human population and dominated by dry grassland vegetation;

e Hilly narrow valley area along the Kriva river, from the village of Rudare to the village of Rankovce
(lvankovci) (km 37+800 - km 53+600), including the small valley of the stream Kratovska. The area has
more or less steep hill slopes, is sparsely populated, and more or less afforested with degraded to very
degraded oak forests and dry grasslands;

e Slavishko Pole.More or less flat to gently sloped area from the village of Rankovce to the villages of
Psacha/Petralica (km 53+600 - km 60+800). More or less densely populated agricultural area with
tendency to the abandoning of the fields;

e Gorge area of the Kriva river from the village of Psacha through the town of Kriva Palanka and to the
village of Uzem (up to the Bulgarian border) (km 60+800 - km 88+200). Hilly or mountainous mostly
forested area with steep to very steep slopes towards the Kriva river, very sparsely populated.

The habitats along the area of the railway corridor can be divided in two main categories according to their
origin, namely, natural and anthropogenic habitats.

Natural habitats include:

e Forests and shrublands;
e Grasslands;

e Rocky sites, and

e Water habitats.

Anthropogenic habitats include:

e Tree plantations;

e Grasslands of anthropogenic origin;
e Agricultural land;

e Urban or urbanised areas.

The main criterion to make the division within these categories was the division proposed by EUNIS Habitat
Classification (European Commission, DG Environment), but other criteria such as presence of different
plant communities, distribution, degradation level, and geomorphologic features were also used.

The description of the habitats that is presented below follows the following pattern:

e At the beginning, a description of the general characteristics of the habitat, followed by a reference to
their general distribution in the region and their distribution in the railway corridor;

e Description of the plant association. Dominant and most common plant species and characteristic fungi
species;
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e Description of the fauna of the habitats, presented by vertebrates (amphibians, reptiles, birds and
mammals) and selected groups of invertebrates (dragonflies, ground beetles, grasshoppers and daily
butterflies).

e Fish species and some other groups of invertebrates are analysed in the description of wetlands.

The complete lists of species by habitats are presented in appendices to the ESIA:
e Annex 6 - Plant species;

e Annex 7 — Fungi & Lichens;

e Annex 8.1 — Vertebrates (Amphibians, Reptiles, Birds, Mammals);

e Annex 8.2 — Invertebrates (Dragonflies, Ground beetles, Daily butterflies, Grasshoppers).

NATURAL HABITATS

NATURAL FORESTS AND SHRUBLANDS

Forests and shrublands are divided into three main habitat types:

e Oak forest (forest of pubescent oak and oriental hornbeam),
e Beech forest, and
e Riparian habitats.

Almost the whole area is situated in the belt of typical forest of pubescent oak and oriental hornbeam. It is
the dominant type of vegetation that determines the features of the hilly forested landscape and
represents the lower vegetation belt in the railway corridor area. It belongs to the Sub-Middle-European-
Balkan sub-region and its Scardo-Pindic province. In the frames of this zone, beech forests can be found in
the gorges of streams, penetrating outside of their main altitudinal zone (above 1000 m).

Willow woodlands and belts develop in the gorges of streams as well as in dales and ravines in the area of
oak forest. These habitats penetrate from the lowest parts of the railway corridor area up to 1000 m a.s.l.

All of the three habitat types have been under strong anthropogenic pressure for many centuries. Almost
all of them are in different stages of degradation. The degradation level was the second criterion used to
divide forests and shrublands, especially the oak shrubland (preserved, sparse, and degraded).

OAK FOREST BELT

Xerothermophilous Oak Forest - Pubescent Oak and Oriental Hornbeam Forest

Reference to EUNIS Habitats: G1.737 Eastern sub-Mediterranean white oak -
G1.7372 Moesian white oak woods

Reference to EU HD Annex |: Eastern white oak woods 91AA

Reference to CoE BC Res. No. 4 1996: 41.7 Thermophilous and supra-
Mediterranean oak woods

General characteristics

It is characterised by the forest community Querco-Carpinetum orientalis macedonicum Rud. 39 apud Ht.
1946 (Figure 5-92). This thermophilous and xerophilous community develops under regional climatic
influence on the skeletal soils. The edifier species is Oriental hornbeam (Carpinus orientalis), and very
abundant and frequent is pubescent oak (Quercus pubescens) (Figure 5-93). Beside these tree species,
Fraxinus ornus, Colutea arborescens, Coronilla emeroides, Acer monspessulanum, Rhamnus rhodopaea are
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present in the tree and shrub layers and Cyclamen neapolitanum, Carex halleriana are characteristic for the
herb layer.

Regional distribution: This association is widespread in the Adriatic and Aegean sub-Mediterranean region.
In Macedonia it is climazonally distributed up to about 600 m a.s.l.,, and on the southern slopes of the
mountains it reaches up to 1,000 m altitude.

Distribution in the area of the railway corridor

There is a well-developed forest of pubescent oak and oriental hornbeam on the right side of the Kriva
river near Dlabocica village (see Annex 5 - Habitat Map).

Figure 5-92 Well developed forest of pubescent oak and Figure 5-93 Pubescent oak (Quercus
Oriental hornbeam in the area of Rudare village. pubescens).

Flora, fungia and fauna

Flora: The extended list of plant species growing in this biotope is given in the Annex.

Fungia: Fungi of this biotope are characterised by the presence of species developing on deciduous trees
such are Radulomyces molaris, Vuilleminia comedens, Peniophora quercina, Stereum hirsutum, Daedalea
quercina, Exidia truncata, Hapalopilus rutilans etc. (on Quercus pubescens) and Hyphodontia crustosa,
Dichomitus campestris, Phellinus torulosus etc. (on Carpinus orientalis). The terricolous fungi are
characterised by thermophyllous species like Leccinum griseum, Amanita caesarea, Boletus aestivalis,
B.aereus etc. A comprehensive list of fungal species is provided in Appendix Il.

Fauna: The extended list of animal species is provided in Annex..

Mammals: Probably ones of the most frequent inhabitants of the oak forest are the wild boar (Sus scrofa)
and the yellow-necked mouse (Apodemus flavicollis). Other typical forest species is the wild cat (Felis
sylvestris). Eastern Hedgehog (Erinaceus concolor), red squirrel (Sciurus vulgaris), common mole (Talpa
europea), wood mouse (Apodemus sylvaticus), Balkan short-tailed mouse (Mus macedonicus), striped field
mouse (A. agrarius), fat dormaous (Glis glis), brown hare (Lepus europeus), wolf (Canis lupus), fox (Vulpes
vulpes), badger (Meles meles) and the roe deer (Capreolus capreolus) can also be found in the oak forest
belts, although this habitat is either not primary for them, or they live in a diverse variety of habitats. The
presence of the brown bear (Ursus arctos) is doubtful. Sporadic occurrences from Bulgaria, through
Ososgovo Mts. are registered.

Birds: This habitat is occupied by 31 resident species and 19 breeding species. The most common ones are
European Turtle Dove Streptopelia turtur, Common Cuckoo Cuculus canorus, Common Scops Owl Otus
scops, Eurasian Nightjar Caprimulgus europaeus, Common Nightingale Luscinia megarhynchos, Common
Redstart Phoenicurus phoenicurus, three warbler (Sylvia) species, Eurasian Golden Oriole Oriolus oriolus,
Common Buzzard Buteo buteo, Grey-faced Woodpecker Picus canus, Eurasian Green Woodpecker Picus
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viridis, four woodpecker (Dendrocopos) species, Winter Wren Troglodytes troglodytes, European Robin
Erithacus rubecula, Eurasian Blackbird Turdus merula, Song Thrush Turdus philomelos, Mistle Thrush Turdus
viscivorus, Long-tailed Tit Aegithalos caudatus, four tit (Parus) species, Wood Nuthatch Sitta europea,
Eurasian Treecreeper Certhia familiaris, Eurasian Jay Garrulus glandarius, Eurasian Chaffinch Fringilla
coelebs, European Greenfinch Carduelis chloris, European Goldfinch Carduelis carduelis and Hawfinch
Coccothraustes coccothraustes.

Reptiles and amphibians: This habitat is favourable for reptiles due to several ecological conditions
(suitable climate, low altitude, habitat condition). In total five species of amphibians and nine species of
reptiles are present in this habitat.

The amphibians found in this habitat are: Fire Salamander (Salamandra salamandra), Common Newt
(Lissotriton vulgaris), Yellow Belied Toad (Bombina variegata), Common Toad (Bufo bufo), Green Toad
(Pseudepidalea viridis).

The reptiles found in this habitat are Hermann's Tortoise (Eurotestudo hermanni), Greek Tortoise (Testudo
graeca), Erhard’s Wall Lizard (Lacerta erhardii), Green lizard (Lacerta viridis), Balkan Green Lizard (Lacerta
trilineata), Snake-eyed Skink (Ablepharus kitaibelii), Slow Worm (Anguis fragilis), Aesculapian Snake
(Zamenis longissimus) and Nose-horned Viper (Vipera ammodytes).

Butterflies: Most of the butterfly species are not forest dwellers. Sporadic occurrences in this habitat can
be mostly found by the following species: Anthocharis cardamines, Maniola jurtina, Melanargia galathea,
Pararge aegeria, Brintesia circe, Apanthopus hyperantus, Coenonympha pamphilus, Leptidea sinapis,
Vanessa atalanta, Thymelicus sylvestris etc.

Ground beetles: The fauna of Ground beetles (Carabidae) is represented by 15 species and low diversity.
The dominant species are Carabus convexus dilatatus, Carabus coriaceus cerisyi, Harpalus rubripes,
Laemostenus punctatus and Notiophilus substriatus. All of the species are widespread in Europe or the
Balkans.

Longhorn beetles: These forests are probably the richest habitat with Longhorn beetles (Cerambycidae),
having in mind that larvae of larger part of this family develops in oak. Most common species are:
Pseudovadonia livida, Stenurella bifasciata, Stenurella nigra, Stenurella melanura, Stenurella
septempunctata, Stenopterus rufus, Clytus rhamni, Pyrrhidium sanguineum etc. Oak forest is also a home
of remarkable species like Morimus funereus and Cerambyx cerdo.

Degraded Xerothermophillous Oak Forests - Pubescent Oak and Oriental Hornbeam

Reference to EUNIS habitats: G1.7C2 [Carpinus orientalis] woods - G1.7C22
Helleno-Balkanic oriental hornbeam woods

Reference to EU HD Annex |: none

Reference to CoE BC Res. No. 4 1996: 41.7 Thermophilous and supra-
Mediterranean oak woods

and

Reference to EUNIS habitats: F5.16 Deciduous [Quercus] matorral

Reference to EU HD Annex |: none

Reference to CoE BC Res. No. 4 1996: none

and

Reference to EUNIS habitats: F6.66 Balkan peninsula supra-Mediterranean
garrigues - F6.661 Balkan Peninsula supra-Mediterranean shrub garrigues
Reference to EU HD Annex |: none

Reference to CoE BC Res. No. 4 1996: none

General characteristics

The same plant community described above characterises this habitat. The difference results from the
lower percentage of deciduous species (Carpinus orientalis, Quercus pubescens, Fraxinus ornus, and others)
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due to their overexploitation in the past but also in the present, which has changed the physiognomy of
the community (Figure 5-94).

Degraded natural stands representing this biotope are usually invaded by Paliurus spina-christi, Pyrus
amygdaliformis, Prunus spinosa etc. The plant association that represents this habitat is Paliuretum
submediterraneum Rizovski prov. It differs from the other associations by the domination of Paliurus
spina-christi in different succession stages (Figure 5-95). Other features that distinguish this biotope from
the previous one are as follows: much better developed herb layer due to the presence of open spots and
clearings between the evergreen shrubs, shallow, eroded soils, dense ravine system, smaller or bigger bare
rocks. The most important plant species in the tree layer of this association are Paliurus spina-christi,
Quercus pubescens, Fraxinus ornus, Juniperus oxycedrus, and Pistacia terebinthus (in some places). The
herb layer is composed of Minuartia glomerata, Euphorbia myrsinites, Ajuga laxmanii, Knautia orientalis,
Tunica illyrica, Althea sp. etc.

Regional distribution

This biotope is connected to the previous habitat type, hence the remarks as regards to its general
distribution are identical.

Distribution in the area of the railway corridor

Such a type of degraded natural forest does not have a regular distribution, but it is connected to village
surroundings, and it is located in the vicinity of the agricultural land and the existing roads and railways.
This habitat is most dominant in the surroundings of the villages of Rudare and Kuklica. Fragmentary areas
occur in close proximity to the villages of Vetunica, Ginovce, Mozdivnjak, TIminci and Dlabocica. (see
Appendix IV - Habitat Map).

Figure 5-94 Degraded natural stand of pubescent oak and Figure 5-95 Paliurus spina-christi -
oriental hornbeam mixed with planted pine. commonly known as Christ's
Thorn.

Flora, fungia and fauna
The extended list of plant, fungal and animal species growing in this biotope is given in the Appendices |, Il
and lIl.

Fungia: The fungal composition is very similar to the previous biotope since it represents the same habitat
and same host tree and shrub species. The characteristic lignicolous fungal species for the biocoenosis
defining this biotope do not occur here due to the absence of adequate hosts, but new tree species such as
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Paliurus spina-christi, Juniperus spp. and Pyrus amygdaliformis enable development of other fungal species
such are Peniophora cinerea on Paliurus spina-christi, Peniophora junipericola on Juniperus spp. and
Peniophora incarnata, Laeticorticium polygonioides etc. on Pyrus amygdaliformis. Compared to the
previous habitat, there is greater diversity of non-mycorrhizal terricolous fungi here owing to the larger
proportion of grass areas. Among others, some typical meadow species such as Bovista plumbea,
Hygrocybe conica, Marasmius oreades etc. are found in this habitat.

Mammals: The most common species for this habitat are: Eastern hadghog (Erinaceus concolor), Marbled
polecat (Vormela peregusna), Guenther’s vole (Microtus guentheri). Also, presence of Apodemus flavicolis,
Apodemus agrarius, Rattus rattus, Mus macedonicus, Lepus europeus, Canis lupus, Vulpes vulpes, Mustela
nivalis, Meles meles, Felis sylvestris, Sus scrofa, Capreolus capreolus is expected as these species live in a
diverse variety of habitats.

Birds: This habitat provides greater diversity of microhabitats, ecological niches and breeding sites. The
number of breeders (25) is higher than in the well-preserved forests of Pubescent oak and Oriental
hornbeam, but the number of residents is lower. The number of breeders is higher due to the presence of
species such as: Eastern Olivaceous Warbler Hippolais pallida, some Sylvia species, Lanius collurio, Lanius
minor, Lanius senator, Spanish Sparrow Passer hispaniolensis and some Emberiza species characteristic for
the hill pastures. However, the total number of bird species is almost the same as in the previos habitat
(~60).

Reptiles and amphibians: The species of amphibians and reptiles in this habitat are the same as for the
forest of pubescens oak and Oriental hornbeam.

Butterflies: Degraded oak and hornbeam forest offer diverse plan life and shady spots. Butterfly diversity
in this habitat is consisted of both: typical species found in dry, bushy vegetation like: Thymelicus sylvestris,
Phengaris arion, Melitaea phoebe, Arethusana arethusa, as well as species common for a variety of diverse
habitats: Iphiclides podalirius, Papilio machaon, Aporia crataegi, Carcharodus alceae, Gonepteryx rhamni,
Limenitis reducta, Nymphalis antiopa, N. polychloros, Brintesia circe, Erebia medusa, Argynnis niobe, Aglais
io, Plebeius agestis, Vanessa cardui, V. atalanta, Melanargia larissa, Coenonympha pamphilus, Leptidea
sinapis, Colias crocea, Satyrium acacia, Hamearris lucina etc.

Ground beetles: The fauna of Ground beetles (Carabidae) is represented by species of hill pastures and
pubescent oak forests. There are no specific species for the habitat of degraded Pubescent oak forests.

Longhorn beetles: The fauna of Longhorn beetles in this habitat is similar to the previous one. Open terrain
with low vegetation allow species which only in larval stage develop in wood (amost all species of
Lepturinae subfamily, such as S. bifasciata, S. melanura, S. nigra, S. septempunctata, P. livida and others) to
stay in same area as imago since they can feed on nearby flowers.

Orthoptera: Due to the presence of open surfaces with sparse vegetation a significant number of
orthopteroid species live here. Most common are Tylopsis lilifolia, Ancistrura nigrovittata, Poecilimon
thoracicus, Polysarcus denticauda, Tettigonia viridissima, Decticus albifrons, Platycleis affinis,
Odontopodisma decipiens, Omocestus rufipes, Chorthippus bornhalmi, Euchorthippus declivus etc.

Thermophilous Oak Forest — Mixed Italian Oak and Turkey Oak Forest

Reference to EUNIS Habitats: G1.76 Balkano-Anatolian thermophilous [Quercus]
forests - G1.762 Helleno-Moesian [Quercus frainetto] forests

Reference to EU HD Annex |: none

Reference to CoE BC Res. No. 4 1996: 41.7 Thermophilous and supra-
Mediterranean oak woods

General characteristics

In the upper parts of the oak forest belt there are stands of Italian oak (Quercus frainetto). These stands
represent small patches of the forest belt Quercetum frainetto-cerris macedonicum Oberd. 1948 em. H-at.
1959, which is normally above the lower pubescent oak and oriental hornbeam belt (Figure 5-96). The
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edifier species are Italian oak (Quercus frainetto - Figure 5-97) and Turkey oak (Quercus cerris). Beside
these tree species, Cornus mas, Carpinus orientalis, Crataegus monogyna, Rosa galica, Rosa arvensis etc.
represent the subdominant tree layer and shrub layer. Danaa cornubiensis, Trifolium pignantii, Inula
salicina, Lathyrus inermis, Stachys scardica, Crocus veluchensis etc., are the most common plants in the
herb layer. The elements from more xerothermic forest (Querco-Carpinetum orientalis) such as Quercus
pubescens, Carpinus orientalis, Pyrus amygdaliformis, Fraxinus ornus, Colutea arborescens, Coronilla
emeroides etc. are usually mixed with Quercus frainetto forest.

Regional distribution

Italian and Turkey oak community, which comprises the largest part of oak forests, is a climazonal
community in all valleys in Macedonia, usually developing at an elevation of 800-1100 m. Very similar
forests develop in all valleys of the central region of the Balkan Peninsula.

Distribution in the area of the railway corridor

The habitat is distributed intermittently on a number of locations along the Kriva river. The better-
preserved associations are in the vicinity of the town of Kriva Palanka, namely, in the surroundings of
Tlminci and Drenjevo villages. In addition, it occurs on minor surfaces along the right course of the Kriva
river, on the Drenjevo-Uzem stretch (see Appendix IV - Habitat Map).

Figure 5-96 Forest of Italian oak and Turkey oak in the area of Figure 5-97 Italian oak (Quercus
Kriva Palanka. frainetto)

Flora, fungia and fauna

The extended list of plant, fungal and animal species growing in this biotope is given in the Appendices |, Il
and lIl.

Fungia: In the oak forests many macromycete species, both lignicolous and terricolous, are noted. The
most common species are Armillaria mellea, Boletus aestivalis, Cantharellus cibarius, Clitocybe gibba,
Hydnum repandum, Lactarius zonarius, Stereum hirsutum, Trametes hirsuta and T. versicolor. Certain
species such as Boletus aereus B. luridus, B. quelletii, Hygrophorus chrysodon, Lactarius piperatus, Russula
cyanoxantha and Xerocomus chrysentheron are known mycorrhizal fungi associated with oak. Some of the
lignicolous species usually grow as saprobes on fallen branches, stems and stumps of oak and other
deciduous trees such as Polyporus arcularius, Daedalea quercina, Exidia truncata, Hapalopilus rutilans,
Hymenochaete rubiginosa, Radulomyces molaris, Peniophora quercina and Vuilleminia comedens.
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Mammals: Mammal fauna is similar to the one of forests of pubescent oak and Oriental hornbeam.
Birds: Bird fauna is almost the same as in the forest of pubescens oak and Oriental hornbeam

Reptiles and amphibians: The species of amphibians and reptiles: In this habitat are the same as the forest
of pubescens oak and Oriental hornbeam.

Butterflies, longhorn beetles and orthopterans: The fauna similar to the one of forest of pubescens oak
and Oriental hornbeam

Ground beetles: This fauna is similar to the one of the pubescent oak forests. However, some mesophyle
species were also recorded: Molops rufipes denteletus (stenoendemic subspecies) and Tapinopterus
balcanicus (Balkan subendemic). Carabus intricatus and Carabus montivagus are common in this habitat, as
well. In total, 16 species were recorded.

Degraded Thermophilous Oak Forest - Italian and Turkey Oak

Reference to EUNIS Habitats: G1.76 Balkano-Anatolian thermophilous [Quercus]
forests - G1.762 Helleno-Moesian [Quercus frainetto] forests

and:

Reference to EUNIS Habitats: F5.16 Deciduous [Quercus] matorral

Reference to EU HD Annex |: none

Reference to CoE BC Res. No. 4 1996: none

General characteristics

In the aspects of vegetation, fauna and fungi, this habitat is identical to the previous one. Degradation here
is a result of excessive forest exploitation, which has given rise to occurrence of grassland species of plants,
animals and fungi. For more detailed data on the species composition, refer to Appendices I, Il and Ill.

Distribution in the area of the railway corridor

The habitat stretches on several localities along the right course of the Kriva river, on the Kriva Palanka-
Drenjevo stretch (see Annex 5 - Habitat Map).

Mesophilous Oak Forests - Flowering Ash and Sessile Oak Forest

Reference to EUNIS Habitats: G1.76 Balkano-Anatolian thermophilous [Quercus]
forests - G1.763 Helleno-Moesian [Quercus dalechampii] forests

Reference to EU HD Annex |: none

Reference to CoE BC Res. No. 4 1996: 41.7 Thermophilous and supra-
Mediterranean oak woods

General characteristics

In the upper parts of the oak forest belt, there are stands of ass. Orno-Quercetum petraeae Em 1968. It
grows on a base of phylitoids, covered by medium-deep to deep forest brown soil (Figure 5-98). The tree
belt is dominated by the following: Quercus petraea, Quercus cerris, Fraxinus ornus, Carpinus betulus and
Acer campestre. Corylus avellana, Cornus mas, Ligustrum vulgare, Crataegus monogyna, Evonimus
verrucosa, Mallus silvestris occur in the bush belt. The most frequent in the herb layer are as follows:
Festuca heterophylla, Lathyrus niger, Lathyrus venetus, Campanula persicifolia, Melica uniflora, Pulmonaria
officinalis, Cyclamen neapolitanum, Scilla bifolia, Poa nemoralis, Sanicula europea, Stellaria media, etc.

Regional distribution

The sessile oak community has a climazonal distribution in Macedonia and occupies a clearly defined belt
between 800 and 1,250 m.

e p ﬁisa H?P.Llf,t,‘;s Railway Corridor VIII - Eastern section 276
Logistics



Ministry of Transport and Communications, Republic of Macedonia

Distribution in the area of the railway corridor

In the area of the railway corridor, it does not have a regular distribution. As an intermittent belt, it
stretches along the left course of the Kriva river between Kriva Palanka and Uzem village, as well as along
the downstream of the Vitunica river, at the confluence with the Kriva river. The best preserved association
with older trunks is found in the surroundings of Jancevci village (see Appendix 5 - Habitat Map).

Figure 5-98 Forest of flowering ash and sessile oak near the Bulgarian border

Flora, fungia and fauna

The extended list of plant, fungal and animal species growing in this biotope is given in the Anexes.

Fungia: The fungal composition is very similar to the previous biotope. Due to the higher altitude, some
thermophilic species are disappearing. In some places where there are well-developed birch stands, many
associated species occur. Some of the species such as Leccinum scabrum and Lactarius torminosus are
known as mycorrhizal partners of birch, while Piptoporus betulinus is a typical lignicolous species that
usually grows as a parasite or saprobe on living or dead trees of birch.

Mammals: Mammal fauna is similar to the one of the forests of Pubescent Oak and Oriental Hornbeam.

Birds: Bird fauna is almost the same as in the Forests of Pubescent Oak and Oriental Hornbeam and forests
of Italian and Turkey oak.

Reptiles and amphibians: This habitat has a similar composition to that of Forest of Pubescens Oak and
Oriental Hornbeam regarding amphibians. Thre are two reptile species less because of the higher altitude
(in total 7 reptile species). The reptiles found in this habitat are: Greek Tortoise (Testudo graeca), Wall
lizard (Podarcis muralis), Green lizard (Lacerta viridis), Slow Worm (Anguis fragilis), Aesculapian Snake
(Zamenis longissimus), Smooth Snake (Coronella austriaca) and Nose-horned Viper (Vipera ammodytes).

Butterflies and orthopterans: Butterfly fauna similar to the Habitat of Forests of Pubescent Oak and
Oriental Hornbeam.

Ground beetles: Sessile oak forests hold more mesophyle species than the lower oak forests. Thus, the
fauna of Sessile oak forests is a mixture of the faunas of submontane beech forests and Italian and Turkey
oak forests. Although the lists of the species are very similar, the structure of the communites differs
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slightly. Carabus montivagus, Carabus convexus dilatatus, Tapinopterus balcanus and Notiophilus
substriatus are the most abundant ground beetle species.

Longhorn beetles: Because of similar altitude, species that feed (or only develop) in different deciduous
forests (oak, beech), like Morimus funereus, Rutpela maculata, Cerambyx scopoli, can be found here.

Degraded Mesophilous Oak Forests - Flowering Ash and Sessile Oak

Reference to EUNIS Habitats: G1.76 Balkano-Anatolian thermophilous [Quercus]
forests - G1.763 Helleno-Moesian [Quercus dalechampii] forests

Reference to EU HD Annex I: none

Reference to CoE BC Res. No. 4 1996: 41.7 Thermophilous and supra-
Mediterranean oak woods

General characteristics

In the aspects of vegetation, fauna and fungi, this habitat is identical to the previous one. Due to intense
anthropogenic impact, the forests are degraded in a number of locations, which has resulted in growth of
grassland species of plants, animals and fungi. For more detailed data on the species composition refer to
Appendices |, Il and IIl.

Distribution in the area of the railway corridor

This forest type begins near Vitanovci village and goes all the way to the Bulgarian border (see Appendix IV
- Habitat Map).

Forested Ravines and Dales

Reference to EUNIS Habitats: none
Reference to EU HD Annex |: none
Reference to CoE BC Res. No. 4 1996: none

General characteristics

This habitat type differs from previous forest habitats and dry grasslands. It is more humid and with a
larger quantity of biomass. Many herb species from hill pastures are present in this type of habitat,
especially on the upper part of the dale slopes, but new species, characteristic for forests and meadows
(Poa, Anthoxantum, Cinosurus species etc.) are also distributed here. The shrubs are denser than in the hill
pastures with sparse shrubs habitat but shrub and tree species are the same as in shrubby grasslands on
open terrain. The most abundant trees and shrubs are species from the oak forest belt (Figure 5-99). Some
individual stems of planted Lombardian poplar (Populus “italica”) emerge as well.

e p ﬁisa H?P.Llf,t,‘;s Railway Corridor VIII - Eastern section 278
Logistics



Ministry of Transport and Communications, Republic of Macedonia

Figure 5-99 Typical ravine in the oak forest belt near Rudare village

Distribution in the area of the railway corridor

This habitat type is not so common in the area of the railway corridor. It occurs on a number of localities
along the tributaries on the right side of the Kriva River (streams and dry valleys) in the area of the villages
of Beljakovce, Dimonce and Rudare, while there are larger areas on the left side of the Kriva river near
Krilatica village (see Appendix IV - Habitat Map).

BEECH FOREST BELT

Beech Forests - Submontane

Reference to EUNIS Habitats: G1.69 Moesian [Fagus] forests - G1.691
Southwestern Moesian beech forests

Reference to EU HD Annex I: 91WO0 Moesian beech forests

Reference to CoE BC Res. No. 4 1996: 41.1 Beech forests

General characteristics

The belt of beech forests is represented by the ash Festuco heterophyllae-Fagetum Em 1965 (Figure
5-100). It grows on a base of mica minerals and gneisses covered by forest brown neutral to sparsely acid
soil. The tree belt is absolutely predominated by Fagus silvatica, and there are individual growths of
Quercus petraea, Sorbus torminalis, Ostrya carpinifolia etc. From a diagnostic point of view, the most
relevant in the bush belt is Corylus avellana, while in the ground floor those are Festuca heterophyllae,
Cyclamen neapolitanum, Danaa cornubiensis, Lathyrus venetus, Pteridium aquilinum, Stellaria holostea,
Luzula silvatica etc.

Regional distribution

The submontane beech forest prevails in the mountainous regions of Macedonia, and it occupies a clearly
defined belt between 1,000 and 1,200 m altitude, but in its shadow expositions it lowers down to 700 m.
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Distribution in the area of the railway corridor

The beech forests occupy the highest elevations of the corridor, and the northern and north-eastern
expositions on the left side of the Kriva river. They develop only in the area between the villages of Uzem
and Kostur (see Appendix IV - Habitat Map).

L' A ) SR

Figure 5-100 Submontane beech forest around Kostur village

Flora, fungia and fauna

The extended list of plant, fungal and animal species growing in this biotope is given in the Appendices |, Il
and lIl.

Fungia: There are approximately 80 fungi species recorded in the beech forest in this corridor. Part of the
recorded species, such as Bertia moriformis, Fomes fomentarius, Hypoxylon fragiforme, Marasmius
alliaceus, Mycena renatii, Sterem rugosum, Psilocybe rhombispora and Xerula radicata are rather
characteristic species of beech. The most common species were as follows: Amanita rubescens, Armillaria
mellea, Diatrype disciformis, Diatrype stigma, Laccaria laccata, Lactarius piperatus, Lycoperdon perlatum,
Mycena pura, Mycena rosea, Panellus stypticus, Russula cyanoxantha, Schizopora paradoxa, Stereum
hirsutum, Trametes hirsuta, Trametes versicolor and Xerula radicata. Certain species such as Amanita
citrina, A. rubescens, Hygrophorus chrysodon, Lactarius blenius, Lactarius piperatus and Russula
cyanoxantha are mycorrhizal fungi known to associate with beech. The rest of the species are saprobes.
The species Ganoderma applanatum, Polyporus squamosus, Trametes gibbosa and Fomes fomentarius are
established as parasites on beech trunks.

Mammals: Most common and typical inhabitants of this habitat are the Fat dormouse (Glis glis) and the
beech marten (Martes foina). Other frequently registered forest species are: the wild cat (Felis sylvestris),
badger (Meles meles), roe deer (Capreolus capreolus), wolf (Canis lupus), fox (Vulpes vulpes), wild boar (Sus
scrofa), western polecat (Mustela putorius), yellow-necked mouse (Apodemus flavicollis), red squirrel
(Sciurus vulgaris). Again, presence of the brown bear (Ursus arctos) is very sporadic. In the investigated
area, probable corridors occupied by bears are the eastern-most parts of the railway, close to the Bulgarian
border, between the Osogovo Mt. and Bilina Mt.

Birds: The fauna of birds is poorer compared to the previously described oak forests. There are 24 resident
species and only 14 breeding species. All of the resident species can be found in the previosly described
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oak forests. The only difference in the breeding bird fauna is the presence of Coal Tit Parus ater and
Eurasian Bullfinch Pyrrhula pyrrhula.

Reptiles and amphibians: The beech forest habitat is more favourable for amphibians than for reptiles as a
result of higher humidity. In total, eight amphibian and five reptile species are found in this habitat. The
amphibian species are: Fire Salamander (Salamandra salamandra), Common Newt (Lissotriton vulgaris),
Yellow Belied Toad (Bombina variegata), Common Toad (Bufo bufo), Green Toad (Pseudepidalea viridis),
European Tree Frog (Hyla arborea), Balkan Stream Frog (Rana graeca) and Marsh Frog (Pelophylax
ridibundus). The reptile species are: Wall Lizard (Podarcis muralis), Slow Worm (Anguis fragilis), Grass
Snake (Natrix natrix), Aesculapian Snake (Zamenis longissimus) and Nose-horned Viper (Vipera
ammodytes).

Butterflies: As mentioned previously, butterflies rarely inhabit forested areas. The butterflies most often
avoid beech forests, although they can be densely distributed in the clearings, openings or edges of beech
forests.

Ground beetles: Submontane beech forests hold the highest diversity of ground beetles of all forest
habitats. The number of endemic and subendemic species is the highest in the submontane beech forests
(Molops rufipes denteletus, Tapinopterus balcanicus, Pterostichus brucki, Platynus scrobiculatus serbicus,
Aptinus merditanus etc.). Almost exclusively, these are typical forest dwellers with occasional intruders
from the neighboring grasslands. Dominant species are: Abax carinatus carinatus, Abax ovalis, Amara
convexior, Aptinus merditanus, Carabus convexus dilatatus, Carabus coriaceus cerisyi, Carabus hortensis,
Carabus intricatus intricatus, Carabus montivagus montivagus, Harpalus rubripes, Harpalus rufipalpis
rufipalpis, Molops rufipes denteletus, Myas chalybaeus, Notiophilus substriatus, Pterostichus brucki,
Pterostichus oblongopunctatus oblongopunctatus and Tapinopterus balcanicus. Most of these species are
carnivores, feeding on soil animals, or they feed on dead leaves. Carabus species in these forests have
larger individual areas (they can cover distance of up to 50 meters per day). The rest of the species have
very small individual areas (movements of few meters per day).

Longhorn beetles: Compared with oak forests, the presence of Longhorn beetles in submontane beech
forests is lower, although here can be found almost the same species that develops in different deciduous
forests, o