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Abbreviations  
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“Metgün-Eze-Atis JV” 
or “Client” 

Metgün-Eze-Atis Joint Venture 

Metgün Metgün İnşaat Taahhüt ve Ticaret A.Ş. 

Eze Eze İnşaat A.Ş. 

Atis Atis Asfalt Taahhüt İnşaat Sanayi ve Ticaret A.Ş. 

WSP  WSP Danışmanlık ve Mühendislik Ltd. Şti. 

AYGM General Directorate of Infrastructure Investments 

BRT Bus Rapid Transit  

CBD Central Business District  

CIA Cumulative Impact Assessment 

ECAs Export Credit Agencies  

ECG Export Credits and Credit Guarantees  

EHS Environmental, Health, and Safety 

EIA Environmental Impact Assessment 

ENCON ENCON Laboratory A.Ş. 

EPC-F Engineering, Procurement, Construction and Financing 

EPFIs Equator Principles Financial Institutions 

EPs Equator Principles 

EPRP Emergency Preparedness and Response Plan 

E&S Environmental and Social 

ESIA Environmental and Social Impact Assessment 

ESMS Environmental and Social Management System 

EU European Union 

GHG Greenhouse Gas 

GIIP Good International Industry Practices  

H&S Health and Safety 

IFC International Finance Corporation 
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Abbreviation Description 

IFI International Finance Institution 

ISU Kocaeli Water and Sewerage Administration  

JV Joint Venture 

KTMP Kocaeli Transportation Master Plan 

L&FS Life and Fire Safety  

LRT Light-Rail Transit  

MoEUCC Ministry of Environment, Urbanization and Climate Change  

MoTI Ministry of Transport and Infrastructure 

NATM New Austrian Tunnelling Method 

OECD Organization for Economic Cooperation and Development 

OIZs Organized Industrial Zones  

PDoEUCC Provincial Directorate of Environment, Urbanization and Climate Change 

PIF Project Introduction File 

PPE Personal Protective Equipment  

PSs Performance Standards 

RAP Resettlement Action Plan 

RCIA Rapid Cumulative Impact Assessment  

REGIO REGIO Cultural Heritage Management Consultancy 

SEP Stakeholder Engagement Plan 

TBM Tunnel Boring Machine 

TCDD Turkish State Railways  

TCFD The Task Force Related Financial Disclosure 

ToC Table of Contents 

TUIK Turkish Statistical Institute  

VECs Valued Environmental and Social Components 

WEEE Waste Electrical and Electronic Equipment 

YHT High-Speed Train  
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1. INTRODUCTION 

1.1 Project Background  

Metgün-Eze-Atis Joint Venture (“Metgün-Eze-Atis JV” or “Client”) retained WSP Danışmanlık ve 

Mühendislik Ltd. Şti. (herein after “WSP”) to prepare the Environmental and Social Impact Assessment 

(“ESIA”) for the Kocaeli North Light-Rail Transit (Körfezray Metro) Project (“the Project”) in compliance 

with the national and international requirements.  

The Project comprises the construction of approximately 29 km of metro alignment, with a total of 58 km 

of track installation (dual track), including 19 stations across the Körfez, Derince, İzmit, Başiskele and 

Kartepe Districts of Kocaeli Province and a storage and parking area for the trains. 

As part of the Project, a Project Introduction File (“PIF”) was prepared and submitted to the Kocaeli 

Provincial Directorate of Environment, Urbanization and Climate Change (“PDoEUCC”), and accordingly 

“Environmental Impact Assessment (“EIA”) not Required” Decision was obtained on December 30th, 2024. 

The Kocaeli North Light-Rail Transit (Körfezray Metro) Project whose construction contractor is Metgün-

Eze-Atis JV, was planned by the Ministry of Transport and Infrastructure (“MoTI”), General Directorate of 

Infrastructure Investments (abbreviated as in Turkish as “AYGM”, Altyapı Yatırımları Genel Müdürlüğü”). 

Accordingly, the Engineering, Procurement, Construction and Financing (“EPC-F”) Contract for the Project 

was signed between AYGM and Metgün-Eze-Atis JV on June 27th, 2024. Metgün-Eze-Atis JV is developed 

by Metgün İnşaat Taahhüt ve Ticaret A.Ş. (“Metgün”), Eze İnşaat A.Ş. (“Eze”) and Atis Asfalt Taahhüt 

İnşaat Sanayi ve Ticaret A.Ş. (“Atis”). 

1.2 Purpose of the ESIA Report 

1.2.1 Objectives 

The ESIA will be carried out in accordance with national legislation, as well as the International Finance 

Corporation (“IFC”) Performance Standards (“PSs”), the Equator Principles (“EPs”) IV and Organization 

for Economic Cooperation and Development (“OECD”) Common Approaches. According to IFC PS 1, the 

ESIA aims to: 

◼ Identify and evaluate both positive and negative social and environmental impacts within the Project’s 

Area of Influence, 

◼ Apply the mitigation hierarchy, starting with avoiding adverse impacts, minimizing them where 

avoidance is not possible, implementing mitigation measures, and providing compensation if 

necessary, covering impacts on workers, affected communities, and the environment, 

◼ Conduct meaningful consultation, and 

◼ Promote improved social and environmental performance of companies through the effective use of 

management systems. 
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The ESIA focuses on the following key components: 

◼ Assessing the potential environmental and social impacts of the Project during all phases, from pre-

construction through to decommissioning, 

◼ Ensuring that local communities and other key stakeholders are informed about the Project and have 

an opportunity to express their opinions concerning the Project, 

◼ Defining mitigation measures to minimize adverse environmental impacts, 

◼ Evaluating the residual impacts that may remain after mitigation, along with strategies for ongoing 

monitoring and management, 

◼ The nature and significance of cumulative impacts, 

◼ Developing an environmental and social management system framework to protect the environment, 

enhance benefits for local communities and promote sustainable development. 

This ESIA Report has been prepared by WSP for the following objectives: 

◼ Identification and assessment of social and environmental impacts, both adverse and beneficial, in the 

Project’s area of influence, 

◼ Evaluation of the main environmental and social risks and potential impacts of the Project, 

◼ Presentation of Environmental and Social Management Plan (“ESMP”), Stakeholder Engagement 

documentation, and grievance mechanism in line with the EPs IV, IFC PSs and OECD Common 

Approaches, 

◼ Description of the management, mitigation, monitoring and compensation measures, including the 

Environmental and Social Management System (“ESMS”), the ESMP, and the thematic action or 

management plans, 

◼ Cumulative impact assessment (as required by the EP IV, IFC PSs and OECD Common Approaches), 

and 

◼ Assessment of associated facilities. 

1.2.2 Categorization of the Project 

According to the IFC’s Policy on Environmental and Social (“E&S”) Sustainability (January 2012), as part 

of the review of environmental and social risks and impacts of a proposed investment, IFC uses a process 

of environmental and social categorization to reflect the magnitude of risks and impacts. The resulting 

category also specifies IFC’s institutional requirements for disclosure in accordance with the IFC’s Access 

to Information Policy. Similar categorization criteria are adopted by other E&S standards that apply to this 

Project. The requirements from IFC and Equator Principles IV regarding the Environmental and Social 

Assessment process and outcomes differ depending on the category of the Project. Accordingly, all 

projects are divided in four categories presented in table below: 
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Table 1.1 Project Categorization 

Category 

Description of the Project 

IFC and EP IV 

Category A 
business activities with potential significant adverse E&S risks and/or impacts 
that are diverse, irreversible, or unprecedented. 

Category B 
business activities with potential limited adverse E&S risks and/or impacts 
that are few in number, generally site-specific, largely reversible, and readily 
addressed through mitigation measures. 

Category C business activities with minimal or no adverse E&S risks and/or impacts. 

Category FI: 
business activities involving investments in financial intermediaries or 
through delivery mechanisms involving financial intermediation. This 
category is further divided into three risk categories (FI-1, FI-2, FI-3). 

 

Based on the available data, the potential scale, complexity and type of the environmental and social 

impacts and risks presented by the Project, the Project categorization is proposed as “Category A” in 

reference to IFC and EPs IV for project categorization. 

1.2.3 Key Steps in the ESIA Process 

This chapter defines the ESIA process steps and the international standards to be considered during this 

process. Figure 1.1 illustrates the approach that is being adopted for the ESIA study, which reflects WSP’s 

ESIA methodology.  
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Figure 1.1 ESIA Process Steps 

1.2.3.1 Screening and Scoping 

The first stage of the ESIA process involved screening and scoping the Project, along with conducting a 

gap analysis to identify areas of improvement in the national PIF in relation to the relevant international 

standards, and to suggest actions to close these gaps. The primary purpose of this stage was to review 

existing technical materials, reports, and studies to determine whether the available data could be utilized 

in developing the international ESIA. 

Within the scope of the scoping studies of the Project, a site visit was conducted by WSP experts on 

December 29th and 30th, 2025, along the Project Route in order to understand the Project status and extent 

of the environmental and social impacts of the Project. 

The site visit conducted by WSP experts aimed to identify the primary environmental concerns linked to 

the Project that require detailed evaluation as part of the ESIA process. This evaluation was essential to 

determine the most suitable assessment methodology and to support the appropriate categorisation of the 
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Project. During this phase, the key potential environmental and social impacts were identified, along with 

the need for further targeted studies on specific issues. 

1.2.3.2 Baseline Data Collection 

The Project-specific environmental and social baseline studies conducted as part of this ESIA have 

gathered baseline information using both desktop research and field-based methods. This compilation of 

studies, achieved through specially commissioned surveys, draws on various sources, including publicly 

available data and insights gained from consultations. Information crucial to the assessment process has 

been duly referenced in the corresponding sections of the ESIA. 

Baseline field studies were conducted along the Project Route on the dates given below: 

◼ Between January 12 and January 17, 2026, by Dr. Archaeologist Yunus Ekim and Expert Archaeologist 

Serkan Akdemir from REGIO Cultural Heritage Management Consultancy (“REGIO”) for the cultural 

heritage sub-component of the impact assessment study. 

◼ Baseline physical environment study by Encon Laboratuvarı A.Ş. (“ENCON”) for the baseline ambient 

air quality, ambient noise, vibration, surface water, groundwater, and soil quality measurement 

campaign, 

◼ PM10 and PM2.5 measurements between January 30, 2026 and February 26, 2026. 

◼ Settling Dust measurements between January 22, 2026 and March 24, 2026 

◼ NO2 and SO2 measurements between January 22, 2026 and March 24, 2026 

◼ Noise level measurements between February 05, 2026 and February 23, 2026 

◼ Vibration measurements between February 05, 2026 and February 23, 2026 

◼ Soil sampling on January 28, 2026 

◼ Surface water sampling on January 30, 2026 

◼ Groundwater sampling on January 28, 2026 

◼ Between February 2 and February 7, 2026, by a team of social experts for the social baseline and 

social components of the impact assessment study, 

◼ On February 11, 2026, by the WSP senior biologist Sümeyra Çakır, expert botanist Prof. Dr. Hayri 

Duman from Gazi University (Faculty of Science, Dpt. Biology), and expert zoologist Şafak Bulut. 

1.2.3.3 Stakeholder Engagement 

IFC requires that the Project sponsor consults with the relevant stakeholders; 

a) During scoping and before the terms of reference for the ESIA are finalized, and  

b) Once a draft ESIA Report is prepared. The ESIA Report must be made accessible to the public 

once completed, however it is recommended to consult and inform local stakeholders in earlier phases of 

the process. 

The stakeholder engagement activities conducted by WSP during ESIA process are as follows:  
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During the social baseline data collection field study between February 2nd and 7th, 2026, face-to-face 

meetings were held with the Mukhtars of the affected neighbourhoods and with the institutions listed below: 

◼ Mukhtar of Hacı Hasan Neighbourhood 

◼ Mukhtar of Kadıköy Neighbourhood 

◼ Mukhtar of Tavşantepe Neighbourhood 

◼ Mukhtar of Yahyakaptan Neighbourhood 

◼ Mukhtar of Yenişehir Neighbourhood 

◼ Mukhtar of Ataevler Neighbourhood 

◼ Mukhtar of Dumlupınar Neighbourhood 

◼ Mukhtar of Emekevler Neighbourhood 

◼ Mukhtar of Ertuğrul Gazi Neighbourhood 

◼ Mukhtar of Köseköy Neighbourhood 

◼ Mukhtar of Uzunbey Neighbourhood 

◼ Mukhtar of Uzunçiftlik Neighbourhood 

◼ Mukhtar of Yeni Mahalle Neighbourhood 

◼ Mukhtar of Sırrıpaşa Neighbourhood 

◼ Mukhtar of 28 Haziran Neighbourhood 

◼ Mukhtar of Akçakoca Neighbourhood 

◼ Mukhtar of Çınarlı Neighbourhood 

◼ Mukhtar of Çukurbağ Neighbourhood 

◼ Mukhtar of Cumhuriyet Neighbourhood 

◼ Mukhtar of Hacı Hızır Neighbourhood 

◼ Mukhtar of Karabaş Neighbourhood 

◼ Mukhtar of Kemalpaşa Neighbourhood 

◼ Mukhtar of Kozluk Neighbourhood 

◼ Mukhtar of Kuruşeşme Fatih Neighbourhood 

◼ Mukhtar of Serdar Neighbourhood 

◼ Mukhtar of Şirintepe Neighbourhood 

◼ Mukhtar of Çenedağ Neighbourhood 

◼ Mukhtar of İbni Sina Neighbourhood 

◼ Mukhtar of Yavuz Selim Neighbourhood 
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◼ Mukhtar of Ömeroğlu Neighbourhood 

◼ Mukhtar of Barbaros Neighbourhood 

◼ Mukhtar of Kuzey Neighbourhood 

◼ Mukhtar of Mimar Sinan Neighbourhood 

◼ Mukhtar of Yeniyalı Neighbourhood 

◼ Kartepe District Governorship 

◼ Kartepe Municipality 

◼ Ford Otosan Secondary School 

◼ Seka State Hospital 

◼ Kocaeli Chamber of Industry 

◼ İzgaz (Izmit Gas Distribution Industry and Trade Inc) 

◼ Kocaeli Governorship 

◼ Sedaş (Sakarya Electricity Retail Sales Inc.)) 

◼ Kocaeli Metropolitan Municipality (KMM) Rail Systems Department 

◼ Gülbahar Hatun Primary School 

◼ Başiskele District Governorship 

◼ İSU (Kocaeli Water and Sewerage Administration General Directorate) 

◼ KMM Municipal Police Department 

◼ Başiskele Municipality  

◼ KMM Transportation Coordination Center 

◼ Körfez Municipality 

◼ Derince Training and Research Hospital 

◼ İzmit Municipality 

◼ İzmit District Governorship 

 

Detailed information is provided about the Stakeholder Engagement activities in the relevant section of 

this ESIA Report. 
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1.2.3.4 Impact Assessment  

The general methodology adapted by WSP for the ESIA has been designed to be highly transparent and 

to allow an analysis of the impacts on the various environmental and social components. The steps in 

WSP’s Impact Assessment Methodology are the following: 

Figure 1.2 Steps of WSP's Impact Assessment Methodology 

WSP’s impact assessment methodology is described in detail in Chapter 5 of this report. 

1.2.3.4.1 Environmental and Social Components 

The assessment of impacts on individual Valued Environmental and Social Components (“VECs”) across 

the various phases of the Project has been carried out using specialized environmental and social impact 

matrices. These matrices evaluate the condition of each component, described in terms of its sensitivity, 

against corresponding impact factors. These impact factors are quantified based on a range of parameters, 

which include: 

◼ Duration (very short, short, medium, long, very long) 

◼ Frequency (single event, infrequent, recurrent, frequent, continuous) 

◼ Geographic extent (Project Area, local, regional, national, international); and 

◼ Intensity (negligible, low, medium, high, very high). 

The quantification of impacts on environmental components from each influencing factor is achieved by 

assigning a numerical score to specific impact characteristics. 

Final assessment

Identification and description of the mitigation, management and monitoring measures

Definition of the interactions between impact factors and components

Definition of the state and sensitivity of the receptors

Identification of the environmental and social components and receptors

Definition of the spatial and temporal boundaries of the assessment

Characterization of the impact factors

Identification and description of the impact sources and impact factors

Identification and description of the project components
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Each of the parameters listed above can have a value between 1 and 5. The severity of the impact is 

determined through an Impact Factor Score which sums the score of each of the 4 parameters, hence it 

can assume a value between 5 and 20. An Impact Value is then calculated by multiplying the Impact Factor 

Score and Sensitivity of the component. A final Residual Impact Value is calculated after reversibility and 

predicted effectiveness of mitigation is also considered.  

The reversibility of the impact is also measured on a scale 1 to 5, with 5 ranked as irreversible and 1 

ranked as reversible within short-term. The Mitigation effectiveness, on the other hand, is measured on a 

scale from 1 to 0.2 (1 = minimum effectiveness; 0.2 = maximum effectiveness). 

The semi-quantitative methodology described above allows for an analytical assessment of impacts 

caused by individual impact factors on individual components. The process therefore ends with a table 

presenting several residual impacts from different impact factors for each component. It is a synthesis of 

the impacts on a component from all the impact factors generated by the Project actions. 

The impact assessment is expressed based on the assessor’s experience, assigning higher weight to the 

values less favourable to the component’s protection, in order to guide the assessment in a conservative 

manner.  

Impacts are presented in separate tables for negative and positive impacts to avoid automatic trade-offs.  

The impact assessments for both components are presented in Chapter 7. 

1.2.3.4.2 Identification of Mitigation Measures 

Mitigation measures were determined using the mitigation hierarchy, which prioritizes avoidance, followed 

by minimization, and, where impacts remain, compensation or offsetting. This framework guided the 

development of a comprehensive checklist of mitigation strategies to address potential environmental and 

social risks and adverse impacts. This approach implies that priority have been given to preventive actions 

mainly related to Project design, location, and implementation rather than curative interventions that 

handle adverse outcomes after the emergence of the anticipated problems. 

Realistic and affordable (cost-effective) mitigating measures have been proposed to prevent, reduce, or 

minimise the impacts to acceptable levels and address other issues such as the need for e.g., worker 

health and safety improvements, community engagement, institutional involvement.  

Given the fact that changes would be possible in the course of the development of the Project, mitigation 

measures have been designed to adapt to the changes readily through an adaptive management in which 

the implementation of mitigation and management measures are responsive to changing conditions and 

the results of monitoring throughout the Project’s lifecycle. With this flexibility of the proposed mitigation 

measures sufficiently considered, it would prevent any unnecessary delay due to further assessment. 

1.2.4 Environmental and Social Management System 

The applicable lender standards mandate the development and implementation of an Environmental and 

Social Management System (“ESMS”) to be maintained throughout the entire Project lifecycle. A general 

outline of the ESMS framework, which the Project will adopt and apply during its various phases, is 

provided in Chapter 10. 
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1.3 Uncertainties 

As with many ESIAs, this ESIA encountered several challenges, including difficulties in obtaining 

comprehensive baseline data, limitations in the accuracy of impact predictions, and complexities in 

formulating suitable mitigation measures. Additionally, even with a well-defined Project design and a stable 

environmental context, inherent uncertainties remain in predictive assessments. 

This ESIA has been developed based on the Project information provided by the Client (see Chapter 3) 

and data collected during site visits. The Project design has been evolving concurrently with the ESIA 

process, and all evaluations in this Report reflect the most up-to-date design available at the time of 

assessment. However, certain aspects of the Project design and associated facilities remain under 

development or subject to optimization. 

Any uncertainties, data limitations, or information gaps have been clearly identified in the relevant sections 

of the ESIA Report. To manage these uncertainties, the Client will implement monitoring activities to 

assess the effectiveness of proposed mitigation measures and determine whether further adjustments or 

enhancements are required. 

1.4 Structure of the ESIA Report 

This document is the ESIA Report for the Project prepared in compliance with the national and international 

requirements. This document presents the following Chapters:  

◼ Introduction (Chapter 1) 

◼ Regulatory Framework (Chapter 2) 

◼ Project Description (Chapter 3) 

◼ Analysis of Project Alternatives (Chapter 4) 

◼ ESIA Approach and Methodology (Chapter 5) 

◼ Environmental and Social Baseline (Chapter 6) 

◼ Environmental and Social Impact Assessment (Chapter 7) 

◼ Climate Change Risk Assessment (Chapter 8) 

◼ Cumulative Impact Assessment (Chapter 9) 

◼ Environmental and Social Management System Structure (Chapter 10) 

◼ Conclusions (Chapter 11) 

◼ References 

◼ Appendices 
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2. REGULATORY FRAMEWORK 

This chapter outlines the relevant national and international regulatory framework, including applicable 

policies, legislation, standards, guidelines, and requirements for the Project. In this context, the Turkish 

laws and requirements, IFC Performance Standards, Equator Principles IV, OECD Common Approaches 

and relevant EU Directives will be taken into consideration. 

Where different regulatory sources apply, the Project will follow the most stringent standards to ensure the 

highest level of protection for the environment and affected communities.  

2.1 National Legal and Regulatory Framework 

2.1.1 Environmental Legal and Regulatory Framework 

The Turkish legal framework for environmental protection was developed in line with national and 

international initiatives and standards, and some of them have been revised recently to be harmonized 

with the EU Directives in the scope of pre-accession efforts of Türkiye to the EU. 

The Turkish Environment Law No. 2872, which came into force in 1983, deals with environmental issues 

on a very broad scope. According to the basic principles that govern the application of the Environment 

Law, and as stated in the Constitution, citizens as well as the state bear responsibility for the protection of 

environment. Complementary to the Environment Law and its regulations, other laws also govern the 

protection and conservation of the environment, the prevention and control of pollution, and the 

implementation of measures for the prevention of pollution. 

The Environment Law of 1983 has a comprehensive structure that has a holistic and integrated vision for 

the environment. “Polluter pays” and “user pays” principles and carrying capacity concepts form the basis 

of regulatory tools in the Environmental Law. The Law is supported by numerous Regulations and decrees 

prepared or updated in the process of alignment with EU legislation, thus contributing significantly to 

compensating the gaps within the former legislative system of Türkiye. 

The EU legal instruments, interest approximately 300 directives covering environmental protection, 

polluting and other activities, production processes, procedures, and procedural rights as well as products, 

and cross-cutting issues (e.g., EIAs, access to information on the environment and combating climate 

change). Quality and related emissions standards are set for air, waste management, water, nature 

protection, industrial pollution control, chemicals and genetically modified organisms, noise and nuclear 

safety and radiation protection. The EIA Directive of 1985 has been amended three times, in 1997, in 2003 

and in 2009. The initial Directive of 1985 and its three amendments have been codified by Directive 

2011/92/EU of December 13th, 2011. Directive 2011/92/EU has been amended in 2014 by Directive 

2014/52/EU. 

The Environmental Impact Assessment (“EIA”) Regulation, which dates originally from 1998, has had 

several revisions and was most recently amended on July 29th, 2022. Although the EIA Regulation has 

been derived from the European Union EIA Directive, the integration of various Turkish conventions, sub-

laws and governmental decrees makes the EIA Regulation distinctive in certain respects. 
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The lead government agency, responsible for environmental protection in Türkiye is the Ministry of 

Environment, Urbanization and Climate Change (“MoEUCC”). MoEUCC is the responsible organization 

for the issuing and implementation of policies and legislation adopted for protection and conservation of 

the environment, and for sustainable development and management of natural resources.  

Turkish National Regulations that are applicable to the Project are provided in Appendix A – . 

2.1.2 Land Acquisition Legislation 

Fundamental provisions regarding land ownership in Türkiye are set out under the Land Registry Law 

(Law No. 2644). Cadastral arrangements are subject to the Cadaster Law (Law No. 3402). Nevertheless, 

both Land Registry and Cadaster Laws have provisions concerning miscellaneous laws. Some of the laws 

concerning the land acquisition and registry are as follows: 

◼ Expropriation Law (No.2942, 1983, amended in 2025),  

◼ Forest Law (No. 6831, 1956, amended in 2024) 

◼ Pasture Law (No. 4342, 1998, amended in 2025) 

◼ Cadastral Law (No. 3402, 1987, amended in 2023) 

◼ Land Registry Law (No. 2644, 1934, amended in 2021) 

◼ Agricultural Reform Law on Land Arrangement in Irrigated Areas (No. 3083, 1984, amended in 2018) 

◼ Law on Soil Protection and Land Use (No. 5403, 2005, amended in 2023) 

◼ Land Registry Code (No. 28738, 2013, amended in 2016) 

Turkish National Regulations related to land acquisition that are applicable to the Project are provided in 

Appendix A – .  

2.1.3 Current National Labor and H&S Legislation 

Labor and occupational health & safety issues in Türkiye are governed by the Ministry of Labor and Social 

Security. Turkish law and the major regulations relevant to labor and working conditions are given in 

Appendix A – . 

2.2 International Agreements 

Türkiye is a signatory to several key international environmental agreements for the protection of 

environmental and natural resources the protection of social and cultural resources, labour relations and 

workers’ rights and has incorporated their provisions into national legislation. The key international 

agreements are listed in Appendix A – . 

In addition, Türkiye has ratified various international conventions and agreements concerning labor 

standards, working conditions, and human rights, which may be applicable to this Project.  
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2.3 Environmental and Social Standard of International 
Financial Institutions and Organisations 

2.3.1 European Union Environmental Legislation 

The EU Directives on environmental and social protections that are considered during the preparation of 

this report are given in Appendix A – . 

2.3.2 Equator Principles IV (2020) 

The EPs are a set of voluntary environmental and social guidelines that have been adopted by a significant 

number of financial institutions influential in the project finance market (collectively the Equator Principles 

Financial Institutions, “EPFIs”). The EPs comprise a set of ten broad principles that are underpinned by 

the environmental and social policies, standards, and guidelines. 

The EPFIs emphasize that they will not provide loans to projects where the Borrower will not or is unable 

to comply with the EPFIs social and environmental policies and procedures that implement the EPs. 

The EPFIs have ten (10) principles: 

◼ Equator Principle 1: Review and Categorization 

◼ Equator Principle 2: Environmental and Social Assessment 

◼ Equator Principle 3: Applicable Environmental and Social Standards 

◼ Equator Principle 4: Environmental and Social Management System and Equator Principles Action 

Plan 

◼ Equator Principle 5: Stakeholder Engagement 

◼ Equator Principle 6: Grievance Mechanism 

◼ Equator Principle 7: Independent Review 

◼ Equator Principle 8: Covenants 

◼ Equator Principle 9: Independent Monitoring and Reporting 

◼ Equator Principle 10: Reporting and Transparency 

2.3.3 IFC Performance Standards (2012) 

The eight Performance Standards (“PSs”) establish the standards that a project is to meet throughout the 

life of an investment by the IFC or any other relevant financial institution. These are the following: 

◼ Performance Standard 1: Assessment and Management of Environmental and Social Risks and 

Impacts 

◼ Performance Standard 2: Labor and Working Conditions 

◼ Performance Standard 3: Resource Efficiency and Pollution Prevention 
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◼ Performance Standard 4: Community Health, Safety, and Security 

◼ Performance Standard 5: Land Acquisition and Involuntary Resettlement 

◼ Performance Standard 6: Biodiversity Conservation and Sustainable Management of Living Natural 

Resources 

◼ Performance Standard 7: Indigenous Peoples 

◼ Performance Standard 8: Cultural Heritage 

The scope assessment of these Performance Standards in terms of physical, biological and social 

components of the Project is given in the table below. 

Table 2.1 Scope Assessment of IFC Performance Standards with Physical, Biological and 
Social Components 

PS# Physical  Biologic
al 

Social  

C
li

m
a

te
 a

n
d

 C
li

m
a

te
 C

h
a

n
g

e
 

G
e

o
lo

g
y

 a
n

d
 G

e
o

m
o

rp
h

o
lo

g
y

 

G
e

o
h

a
z
a

rd
 a

n
d

 S
e

is
m

o
lo

g
y

 

S
o

il
 a

n
d

 S
u

b
-S

o
il
 

H
y
d

ro
lo

g
y

 
a

n
d

 
S

u
rf

a
c

e
 

W
a

te
r 

Q
u

a
li

ty
 

H
y
d

ro
g

e
o

lo
g

y
 a

n
d

 G
ro

u
n

d
w

a
te

r 

Q
u

a
li

ty
 

A
ir

 Q
u

a
li

ty
 

N
o

is
e

 a
n

d
 V

ib
ra

ti
o

n
 

T
ra

ff
ic

 

V
is

u
a

l 

G
e

n
e

ra
l 

B
io

d
iv

e
rs

it
y
 F

e
a

tu
re

s
 

C
ri

ti
c

a
l 

H
a
b

it
a

t 

L
a

b
o

r 
a

n
d

 W
o

rk
in

g
 C

o
n

d
it

io
n

s
 

L
a

n
d

 A
c
q

u
is

it
io

n
, 

R
e
s

e
tt

le
m

e
n

t 

a
n

d
 L

iv
e

li
h

o
o

d
  

S
ta

k
e

h
o

ld
e

r 
E

n
g

a
g

e
m

e
n

t 

G
ri

e
v

a
n

c
e

 M
e

c
h

a
n

is
m

 

V
u

ln
e

ra
b

le
 G

ro
u

p
s
 

G
e

n
d

e
r 

A
s
p

e
c

ts
 

C
u

lt
u

ra
l 

H
e

ri
ta

g
e
 

H
u

m
a

n
 R

ig
h

ts
 

PS1 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

PS2             ✓   ✓  ✓   

PS3 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓  ✓ ✓    ✓     

PS4 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓    ✓  ✓ ✓ ✓   ✓ 

PS5              ✓ ✓ ✓ ✓    

PS6    ✓ ✓ ✓ ✓ ✓ ✓  ✓ ✓         

PS7 Since there are no Indigenous people in/around the Project area, PS7 is scope out of this ESIA. 

PS8        ✓ ✓ ✓         ✓  

 

2.3.3.1 IFC General Environmental, Health, and Safety (EHS) and 

Industry Sector Guidelines 

The General EHS Guidelines (dated April 30th, 2007) offer guidance on common environmental, health, 

and safety (“EHS”) issues that may be relevant across all industry sectors. During the design, construction, 

operation and decommissioning of a project (the project lifecycle) the project owner will consider ambient 

conditions, apply pollution prevention, and control technologies and practices (techniques) that are best 
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suited to avoid or, where avoidance is not feasible, minimize or reduce adverse impacts on human health 

and the environment while remaining technically and financially feasible and cost-effective. 

The sector specific EHS Guidelines are technical reference documents with industry specific examples of 

Good International Industry Practices (“GIIP”). When one or more members of the World Bank Group are 

involved in a project in a specific industrial sector, these EHS Guidelines are applied as required by their 

respective policies and standards. These industry sector EHS guidelines are designed to be used together 

with the General EHS Guidelines document, which provides guidance to users on common EHS issues 

potentially applicable to all industry sectors. 

The project specific EHS and Industry Sector Guidelines are listed below: 

General EHS Guidelines 

1. Environmental 

◼ Air Emissions and Ambient Air Quality 

◼ Energy Conservation 

◼ Noise 

◼ Wastewater and Ambient Water Quality 

◼ Water Conservation 

◼ Waste Management 

◼ Hazardous Materials Management 

◼ Contaminated Land 

2. Occupational Health and Safety 

◼ General Facility Design and Operation 

◼ Physical Hazards 

◼ Chemical Hazards 

◼ Biological Hazards 

◼ Radiological Hazards 

◼ Communication and Training 

◼ Personal Protective Equipment (“PPE”) 

◼ Special Hazard Environments 

◼ Monitoring 

3. Community Health and Safety 

◼ Water Quality and Availability 

◼ Structural Safety of Project Infrastructure 
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◼ Life and Fire Safety (“L&FS”) 

◼ Traffic Safety 

◼ Transport of Hazardous Materials 

◼ Disease Prevention 

◼ Emergency Preparedness and Response 

4. Construction and Decommissioning 

◼ Environment 

◼ Occupational Health & Safety 

◼ Community Health & Safety 

Industry Sector Guidelines 

◼ Railways 

2.3.4 OECD Common Approaches (2024) 

The OECD adopted the Recommendation of the Council on Common Approaches for Officially Supported 

Export Credits and Environmental and Social Due Diligence on June 28th, 2012, following a proposal from 

the Working Party on Export Credits and Credit Guarantees (“ECG”). The recommendation was revised in 

2016 and again in 2024. The OECD Common Approaches refer to a set of guidelines and principles to 

promote consistency and alignment in the assessment and management of environmental and social risks 

associated with international financing projects, particularly for official export credit agencies (“ECAs”) and 

other public sector financial institutions. 

2.4 Requirements of Environmental Limits in Turkish 
Regulations and IFC Guidelines 

A review of National Legislation, European Regulations and applicable IFC Guidelines for air quality, water 

quality, soil quality, noise and vibration were performed and is presented in Appendix B – . 

According to the recommendations of the IFC guidelines, when national regulations differ from levels and 

measures presented in the international standards, the Project is expected to achieve whichever is more 

stringent where possible1. Project Standards are presented in Appendix B – . The criteria used to define 

Project Standards are as follows:  

◼ In the presence of different limits in national and international standards (national, EU and IFC) the 

most stringent one is adopted as Project Standard, if feasible. 

◼ In the absence of the EU or IFC limits, national limits are adopted as Project Standards. 

 
1 Türkiye is a candidate country in joining EU and thus along with other environmental requirements, air quality limit values explained in the 
regulations of Türkiye have been aligned to the EU standards. IFC General EHS Guidelines (i.e. EHS Guidelines: Environmental - Air Emissions 
and Ambient Air Quality) states that IFC air quality standards will be applied in the absence of national relevant ambient quality guidelines and 
standards. Therefore, Turkish regulatory air quality limit values will be taken into consideration in assessing Project’s possible air quality impacts. 
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3. PROJECT DESCRIPTION 

3.1 Project Overview 

The Project comprises the construction of approximately 29 km of metro alignment, with a total of 58 km 

of track installation (dual track), including 19 stations across the Körfez, Derince, İzmit, Başiskele and 

Kartepe Districts of Kocaeli Province and a storage and parking area for the trains. Starting at the Tüpraş 

Petkim (Refinery Plant) located in Körfez District, the Project Route passes through the Derince District 

and continues toward the Nation’s Garden in Derince District and Seka Park in İzmit District before 

reaching the city centre. After passing through the city centre, the route extends to the Kocaeli Intercity 

Bus Terminal and ultimately concludes at Özdilek Station in Kartepe District. Following the Özdilek Station, 

a train storage and parking area, and an approximate 2.7 km train storage and parking area connection 

line will also be constructed as part of the Project. The location map of the Project is presented in Figure 

3.1, while the Project layout together with the temporary facilities are presented in Figure 3.2. 

The Project aims to enhance the capacity of the existing public transportation network, reduce traffic 

congestion in densely used corridors, and promote environmentally friendly mobility within the Kocaeli 

Province, while also aiming to establish a sustainable, well‑integrated rail system that supports the city’s 

future urban growth, strengthens intracity and intercity connectivity, and ensures equitable access to 

transportation across all parts of the city. 

In accordance with the Regulation on Environmental Impact Assessment (Official Gazette dated July 29th, 

2022, and numbered 31907), urban passenger transportation systems such as metros and light rail lines 

fall under the category of Projects Subject to Preliminary Environmental Examination and Evaluation, and 

therefore the preparation of a PIF was mandatory. Accordingly, a PIF was prepared and submitted to the 

Kocaeli PDoEUCC, and “EIA not Required” Decision was obtained on December 30th, 2024. 

Within this regard, the EPC-F Contract for the Project was signed between AYGM and Metgün-Eze-Atis 

JV on June 27th, 2024. After the completion of the construction works by Metgün-Eze-Atis JV, the Project 

will be commissioned with its transfer from AYGM to Kocaeli Metropolitan Municipality including all the 

structures and other elements included in the EPC-F Contract. 

As part of the Project, tunnelling works will be conducted by Tunnel Boring Machine (“TBM”) and New 

Austrian Tunnelling Method (“NATM”). Accordingly, TBM will excavate through soil or rock using a rotating 

cutterhead while installing precast segments to provide immediate structural support. On the other hand, 

NATM will advance in sequential excavation stages and will stabilize the ground with shotcrete and rock 

bolts, allowing flexible adaptation to varying geological conditions. Within this regard, a total of 

approximately 52.2 km tunnels will be constructed, and tunnelling works of approximately 49.7 km and 2.5 

km will be carried out using TBM and NATM methods, respectively. It should be noted that no blasting 

activities will take place during the tunnelling works. 

On the other hand, out of 19 stations to be constructed within the scope of the Project, 12 stations will be 

constructed as cut-and-cover type stations, while 7 stations will be constructed as tunnel-type stations.  
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The duration of the construction and operation phases of the Project has planned as 55 months and 30 

years, respectively. It is anticipated that approximately 3,400 personnel will be employed during 

construction and around 200 personnel during the operational phase. 

According to the information acquired from the Client, construction activities have commenced, and the 

construction progress as of December 2025 is presented in detail below: 

◼ A total of 1,481 personnel, including subcontractors, is employed at present. 

◼ As part of the Project, total of 6 TBM will be used. Installation and excavation progress levels of each 

TBM is given below: 

◼ TBM-1 (planned to be operated from Seka State Hospital to Kocaeli Intercity Bus Terminal): 

Installation has been fully completed (100%), and 226.5 meters (21.8%) of progress has been 

made. 

◼ TBM-2 (planned to be operated from Seka State Hospital to Kocaeli Intercity Bus Terminal): 

Installation has been fully completed (100%), and 340.5 meters (32.8%) of progress has been 

made. 

◼ TBM-3 (planned to be operated from Seka State Hospital to Derince Nation’s Garden): Installation 

has been fully completed (100%), and 4.5 meters (0.2%) of progress has been made. 

◼ TBM-4 (planned to be operated from Seka State Hospital to Derince Nation’s Garden): Installation 

works are 90% complete. 

◼ TBM-5 (planned to be operated from Derince Nation’s Garden to Tüpraş-Petkim): The installation 

is at 0% 

◼ TBM-6 (planned to be operated from Derince Nation’s Garden to Tüpraş-Petkim): The installation 

is at 0% 

◼ Construction progress levels of the 19 stations to be constructed, are given below: 

◼ Tüpraş-Petkim Station: Based on site visit observations, the area has been enclosed, and ground 

improvement along with construction material storage activities were ongoing. 

◼ Körfez Station: It was reported by the Client that design works are ongoing. Accordingly, 

construction works have not started yet. As observed during the site visit, design works are ongoing 

hence the construction has not started.  

◼ 95 Evler Station: It was reported by the Client that designs are approved by the AYGM. 

Accordingly, ground improvement works and 3rd party utility relocation works are ongoing. 

Additionally, 27 bored piles (29%) have been produced. During the site visit, it was observed that 

ground improvement works, 3rd party utility relocation works and NATM activities were ongoing. 

◼ Derince Training Research Hospital Station: It was reported by the Client that designs are 

approved by the AYGM. Accordingly, excavation works are 28% complete for station, while it is at 

0% for rail switch. On the other hand, bored pile production works have been fully completed 

(100%), while 339 bored piles (80%) have been produced for rail switch. During the site visit, it was 

observed that station excavation works were ongoing. 
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◼ Derince Station: It was reported by the Client that designs are approved by the AYGM. 

Accordingly, ground improvement works are 5% complete for tilted ground at station, while it is at 

0% for vertical ground at station. Additionally, 11 bored piles (1%) have been produced. During the 

site visit, it was observed that ground improvement works were ongoing. 

◼ Derince Nation’s Garden: It was reported by the Client that designs are approved by the AYGM. 

Accordingly, ground improvement works have been completed (100%), and excavation works are 

55% and 57% complete for station and rail switch, respectively. During the site visit, it was observed 

that excavation works were ongoing. 

◼ Kuruçeşme Station: It was reported by the Client that designs are approved by the AYGM. 

Accordingly, ground improvement works are ongoing. Additionally, 1,340 bored piles (69%) have 

been produced, while diaphragm wall construction works are 16% complete. During the site visit, 

it was observed that ground improvement works and diaphragm wall construction works were 

ongoing. 

◼ Seka State Hospital Station: It was reported by the Client that designs are approved by the 

AYGM. Accordingly, excavation works have been fully completed (100%), while TBM-1, TBM-2 

and TBM-3 are in operation. Additionally, concrete works of the station and rail switch have been 

fully completed (100%). During the site visit, it was observed that TBMs were in operation. 

◼ Seka Park Station: It was reported by the Client that designs are approved by the AYGM. 

Accordingly, ground improvement works are 94% and 45% complete for station and above the 

tunnel, respectively. During the site visit, it was observed that the ground improvement works had 

been completed and archaeological excavation works were ongoing. 

◼ Cumhuriyet Park Station: It was reported by the Client that design works are submitted to the 

AYGM. Accordingly, diaphragm wall construction works, and 3rd party utility relocation works are 

ongoing. During the site visit, it was observed that ground improvement works had also started. 

◼ Milli İrade Park Station: It was reported by the Client that designs are approved by the AYGM. 

Accordingly, ground improvement works are fully completed (100%), while diaphragm wall 

construction works are 40% complete. On the other hand, 3rd party utility relocation works are also 

ongoing. During the site visit, it was observed that diaphragm wall construction works were ongoing 

and TBM activities were about to begin. 

◼ Bekirdere Station: It was reported by the Client that designs are approved by the AYGM. 

Accordingly, site preparation works are ongoing. During the site visit, it was observed that site 

preparation works were ongoing. 

◼ Bus Terminal Station: It was reported by the Client that designs are approved by the AYGM. 

Accordingly, diaphragm wall construction works are 38% and 83% complete for station and rail 

switch, respectively. On the other hand, 854 bored piles (9%) have been produced. During the site 

visit, it was observed that diaphragm wall construction works and ground improvement works were 

ongoing. 

◼ Yahyakaptan Station: It was reported by the Client that designs are approved by the AYGM. 

However, construction works have not started yet. During the site visit, it was observed that no 

construction activity was taken place. 
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◼ Poyraz Station: It was reported by the Client that designs are approved by the AYGM. However, 

construction works have not started yet. During the site visit, it was observed that no construction 

activity was taken place. 

◼ Fındıklı Station: It was reported by the Client that designs are approved by the AYGM. 

Accordingly, site preparation works are ongoing. During the site visit, it was observed that site 

preparation works were ongoing. 

◼ Kartepe Station: It was reported by the Client that design works have been submitted to the 

AYGM. Accordingly, construction works have not started yet. During the site visit, it was observed 

that no construction activity was taken place. 

◼ İzmit Doğu Station: It was reported by the Client that design works have been submitted to the 

AYGM. Accordingly, construction works have not started yet. During the site visit, it was also 

observed that construction works had not started, however, the station area had been enclosed. 

◼ Özdilek Station: It was reported by the Client that design works are ongoing. Accordingly, 

construction works have not started yet. During the site visit, it was observed that no construction 

activity was taken place. 

Other Project Components 

◼ As part of the Project, a train storage and parking area will be established for the trains. However, 

design works are currently ongoing and construction works have not yet started. 

◼ Seka Segment Facility is in operation, and 675 rings have been produced accordingly. On the other 

hand, 3,597 rings have been supplied from the Darıca Segment Facility. Based on that, a total of 4,272 

rings (6,408 linear meters) has been produced which are being used by TBMs to provide immediate 

structural support during the tunnel excavations. 

◼ Concrete Batching Plant in Seka Segment Facility area is in operation, while ready-mix is also supplied 

from Nuh Çimento Sanayi A.Ş. On the other hand, a second Concrete Batching Plant is planned to be 

built in Derince Training Research Hospital Station construction site. 

◼ As part of the Project, two camp sites, namely the Main Campsite at Seka State Hospital and Malta 

Campsite at Malta Neighbourhood of İzmit District, have been established. Additionally, a third camp 

site is planned to be established at Fındıklı Station area. 

◼ As part of the Project, excess excavation materials are currently being sent to the Çayırköy Disposal 

Area, in accordance with the Municipality’s instructions. During the course of the Project, other disposal 

areas may be designated by the Municipality. 

◼ At this stage, the Project does not envisage the utilization of any quarries or borrow pits. In case any 

filling materials are required, they will be supplied through licensed facilities.  

◼ Topsoil stripping within the Project will be minimal and mainly confined to the Fındıklı Station and the 

train storage and parking area. All stripped topsoil will be handed over to the Kocaeli Metropolitan 

Municipality for reuse in Municipal rehabilitation and land improvement activities. Therefore, no 

dedicated topsoil storage area has been designated within the scope of the Project.  

◼ Construction materials will be stored at the station areas and there will be no separate dedicated 

material storage area for the Project.  
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3.2 Project Rationale 

In the short term, the Project is expected to enhance the capacity of the existing public transportation 

network, increase passenger-carrying capability along heavily used corridors, and improve 

responsiveness to peak commuting demands. The Project is also anticipated to reduce traffic congestion, 

particularly within the city centre, alleviating pressure on high‑traffic zones, promoting low carbon 

transportation options, and decreasing the reliance on fossil‑fuel‑based vehicles. Within this regard, the 

Project aligns with the objectives set out in short‑term national strategic and implementation plans such 

as the Kocaeli Transportation Master Plan and Kocaeli Metropolitan Municipality Strategic Plan. 

In the long term, the Project aims to support the development of a sustainable transportation infrastructure 

that is compatible with urban planning and responsive to Kocaeli’s future growth and spatial expansion. It 

seeks to strengthen intra‑city and inter‑city connectivity through an expanded transportation network, 

ensure integration among different transport modes, promote equitable and inclusive access to various 

parts of the city, and reinforce environmental sustainability within long‑term planning frameworks. 

Accordingly, the Project is aligned with the objectives of broader national and international strategic plans, 

including the Kocaeli Transportation Master Plan, 12th Development Plan of the Turkish Republic 

Presidency of Strategy and Budget, Integrated Coastal Zone Plan for İzmit Bay (Kocaeli–Yalova), 2053 

Transport and Logistics Master Plan, and National Transport Master Plan of the Republic of Türkiye. 

Overall, the Project aims to enhance the capacity of the existing public transportation network, reduce 

traffic congestion in densely used corridors, and promote environmentally and climate friendly mobility 

within the Kocaeli Province, while also aiming to establish a sustainable, well‑integrated rail system that 

supports the city’s future urban growth, strengthens intracity and intercity connectivity, and ensures 

equitable access to transportation across all parts of the city. 

3.3 Project Area 

3.3.1 Project Location 

The Project is located within the Körfez, Derince, İzmit, Başiskele and Kartepe Districts of Kocaeli 

Province.  

Starting at Tüpraş Petkim (Refinery Plant) located in Körfez District, the Project Route passes through the 

Derince District and continues toward the Nation’s Garden in Derince District and Seka Park in İzmit District 

before reaching the city centre. After crossing the city centre, the route extends to the Kocaeli Intercity Bus 

Terminal and ultimately terminates at Özdilek Station in Kartepe District. Following the Özdilek Station, a 

train storage and parking area, and train storage and parking area connection line will also be constructed 

as part of the Project. 

Accordingly, the stations to be constructed and their corresponding kilometers, are provided in Table 3.1 

below. 
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Table 3.1 Project Stations and Corresponding Kilometers along the Route 

Stations Starting Kilometer Ending Kilometer 

Tüpraş-Petkim Station 0+030 0+120 

Körfez Station 2+347 2+437 

95 Evler Station 3+565 3+655 

Derince Training Research Hospital 

Station 
4+861 4+951 

Derince Station 6+361 6+451 

Derince Nation’s Garden 8+485 8+575 

Kuruçeşme Station 10+354 10+444 

Seka State Hospital Station 12+351 12+441 

Seka Park Station 13+507 13+597 

Cumhuriyet Park Station 14+797 14+887 

Milli İrade Park Station 16+030 16+120 

Bekirdere Station 17+201 17+291 

Bus Terminal Station 19+007 19+097 

Yahyakaptan Station 20+515 20+619 

Poyraz Station 21+623 21+713 

Fındıklı Station 23+579 23+669 

Kartepe Station 25+151 25+241 

İzmit Doğu Station 26+235 26+325 

Özdilek Station 28+613 28+813 

Train Storage and Parking Area   

 

Apart from that, the location map of the Project is presented in Figure 3.1, while the Project layout together 

with the temporary facilities are presented in Figure 3.2. Additionally, the nearest neighbourhoods to the 

Project Route are presented in Figure 3.3. 
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Figure 3.1 Project Location 
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Figure 3.2 Project Layout 
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Figure 3.3 Nearest Neighbourhoods around the Project Area
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3.3.2 Land Use  

The Project comprises the construction of approximately 29 km of metro alignment, with a total of 58 km 

of track installation (dual track), including 19 stations across the Körfez, Derince, İzmit, Başiskele and 

Kartepe Districts of Kocaeli Province and a storage and parking area for the trains. The Project route 

passes through the urban settlement area.  

Based on the parcel list, the Project’s land use covers a total of 108 parcels. The identified parcels 

generally consist of vacant land, fields, roads, built structures, and other public-use areas. These parcels 

are predominantly owned by public institutions, with a smaller portion belonging to private individuals or 

companies. A limited number of parcels have mixed or other special ownership categories. Regarding 

tenure, most parcels are fully owned, while some involve shared or partial ownership, and a few have 

unspecified ownership details. 

Also, the planned 12.5 ha (125,000 m²) train storage and parking area corresponds to privately owned 

woodland, and fields and woodland owned by the Kocaeli Metropolitan Municipality. 

According to the information obtained from the Client, expropriation works are ongoing at stations, and 

train storage and parking area. 

More details regarding the Project’s land use are given in the relevant sections of this ESIA.  

3.4 Project Parties 

The Project owner is the MoTI. The EPC-F Contract for the Project was signed between AYGM and 

Metgün-Eze-Atis JV on June 27th, 2024. After the completion of the construction works by Metgün-Eze-

Atis JV, the Project will be commissioned with its transfer from AYGM to Kocaeli Metropolitan Municipality 

including all the structures and other elements included in the EPC-F Contract. Operation of the Project 

will be conducted by Kocaeli Metropolitan Municipality. Metgün-Eze-Atis JV will not be involved in the 

operation phase of the Project. 

The investment costs provided by AYGM will be covered by equity and external financing. 

Accordingly, the roles and the main responsibilities of the Project parties are summarized in Table 3.2 

below. 

Table 3.2 Project Parties 

Parties Responsible Party Main Role & Responsibilities 

Project Owner Republic of Türkiye Ministry 

of Transport and 

Infrastructure (“MoTI”) 

Responsible for overall strategic oversight, ensuring the 

Project aligns with national transport policies, approving the 

budget and major decisions, and overseeing AYGM during 

implementation. The MoTI retains ownership of the assets 

during construction and approves the final handover to 

Kocaeli Metropolitan Municipality upon completion. 

Employer – 

Responsible for 

Construction 

General Directorate of 

Infrastructure Investments 

(“AYGM”) 

AYGM is responsible for preparing or commissioning and 

approving the plans and projects for highways, railways, 

logistic villages, centres, ports, shelters, coastal structures, 

and airports to be built by the state. It undertakes the 
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Parties Responsible Party Main Role & Responsibilities 

construction of transportation infrastructure or ensures their 

construction through contractors and transfers completed 

projects to the relevant institutions. AYGM develops the EPC 

model to ensure effective delivery of transportation 

infrastructure and conducts negotiations with individuals and 

legal entities as required. Additionally, AYGM prepares 

expropriation files and carries out expropriation procedures. 

Operator of the 

Metro Line 

Kocaeli Metropolitan 

Municipality 

Managing, operating, and maintaining the metro system after 

its transfer from AYGM. Its duties include ensuring safe and 

reliable passenger services, overseeing daily operations, 

managing station and fleet operations, conducting routine 

and preventive maintenance of infrastructure and systems, 

and ensuring compliance with national railway safety and 

operational regulations. The Municipality will also be 

responsible for fare collection, customer service, staff 

management, and the long‑term upkeep and sustainability of 

the metro system. 

EPC-F Contract Metgün-Eze-Atis JV Development of the Project design 

Construction of the Project  

ESIA Consultant  WSP (environmental and 

social consulting firm) 

Preparation of: 

◼ ESIA Scoping Report 

◼ ESIA Report 

◼ Stakeholder Engagement Plan (“SEP”) 

◼ Non-Technical Summary (“NTS”) 

◼ Environmental and Social Management Plans 

◼ Resettlement Action Plan (“RAP”) 

 

3.5 Project Components 

To perform the impact assessment of the Project, for each Project phase (construction, operation and 

decommissioning), the main “Project components” will be identified based on specific features (e.g. 

physical, characteristics of construction, and functionality).  

The Project comprises the construction of approximately 29 km of metro alignment, with a total of 58 km 

of track installation (dual track), including 19 stations and a storage and parking area for the trains. 

Within the scope of the Project, following structures will be constructed. 

3.5.1 Main Line Infrastructure 

The main line infrastructure to be constructed for the Project are listed as follows:  

◼ Metro alignment: 28.813 km 
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◼ Total track length: 57.626 km (dual track) 

◼ Tunnel length: approximately 52.2 km (approximately 49.7 km and 2.5 km will be carried out using 

TBM and NATM methods, respectively) 

◼ Tunnel diameter: 6.3 m outer diameter, 5.7 m inner diameter. 

◼ Tunnel depth: between 20–35 m 

◼ Depot connection line: approximately 2.7 km. 

Within the scope of the Project, the cut-and-cover tunnel method and the bored tunnel method will be 

used. 

◼ Cut-and-Cover Method: In this method, excavation is first carried out in the area where the structure 

will be constructed. During this process, the soil is supported using various ground support techniques. 

After the construction of the structure, covering it back is considered a simple and economical method. 

In this method, the sides of the excavation are first supported with reinforced concrete piles or 

diaphragm walls, after which excavation is performed from the surface in the form of a trench. In 

addition, insulation works that cannot be sufficiently implemented by other methods can be easily 

applied using this method. 

◼ Bored Tunnel Method: The bored tunnel method is based on excavating the ground from 

underground to form the tunnel shape and supporting the tunnel simultaneously as the excavation 

progresses. This method is applied using two main techniques: 

◼ TBM method is based on continuously and safely excavating the tunnel underground using a large 

tunnel boring machine. The machine performs the excavation and simultaneously installs the tunnel 

lining segments behind it. 

◼ NATM is a tunneling technique that aims to utilize the natural strength of the ground as much as 

possible during excavation. Its fundamental principle is to control the stresses that develop after 

excavation, enabling the ground to form a self-supporting structure. 

Within the scope of the Project, the bored tunnel works will be carried out using 6 TBM machines, and 

NATM will be used where required.  

The bored tunnels along the metro line have been designed as a twin-tube system. The cross-sectional 

views of the twin-tube bored tunnels are presented in Figure 3.4. 
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Figure 3.4 Cross-Sectional Views of the Twin-Tube Bored Tunnels 

 

The specifications of the TBM machines to be used in the Project are given in the table below. 

Table 3.3 TBM Machine Specifications 

                          TBM Type 

Parameters EPBM - Herrenknecht S1031 EPBM - Lovsuns 42300 

Quantity 5 1 

Excavation Diameter 6570 mm 6568 mm 

Total Cutter Head Power 1200 kW 1200 kW 

Drive Type Hydraulic Electric 

Excavated Material Transport 
Method 

Tunnel Conveyor Belt 

TBM Belt Conveyor Capacity 810 tons/hour 

TBM Heavy 640 Tons 566 Tons 

TBM Length 96 meters 105 meters 

TBM Cutter Head Weight 62 Tons 59 Tons 
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                          TBM Type 

Parameters EPBM - Herrenknecht S1031 EPBM - Lovsuns 42300 

EPB Pressure 5 Bar 

Cutter Disc 32 numbers 35 numbers 

Cutter Disc Diameter 17 inches (432 mm) 

 

3.5.2 Stations 

This section outlines the station infrastructure, platform design, and staging across the project corridor. 

◼ Total stations: 19  

◼ Platform type: side platforms;  

◼ Platform length 90 m;  

◼ Station areas generally range between 2,000 m² and 6,200 m². 

The detailed information regarding the stations and their construction methods are given in below Table 

3.4. 

Table 3.4 Project Stations and Corresponding Construction Methods 

Stations Construct Method Starting Kilometer Ending Kilometer Area (m²) 

Tüpraş-Petkim 
Station 

Cut-and-Cover 0+030 0+120 4686 

Körfez Station Top-Down 
Concourse + NATM 
Platform 

2+347 2+437 2190 

95 Evler Station Cut-and-Cover 
Concourse + NATM 
Platform 

3+565 3+655 2121 

Derince Training 
Research Hospital 
Station 

Cut-and-Cover 4+861 4+951 6223 

Derince Station Top-Down 
Concourse + NATM 
Platform 

6+361 6+451 2190 

Derince Nation’s 
Garden 

Cut-and-Cover 8+485 8+575 6223 

Kuruçeşme Station Cut-and-Cover 10+354 10+444 2568 

Seka State Hospital 
Station 

Cut-and-Cover 12+351 12+441 6223 
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Stations Construct Method Starting Kilometer Ending Kilometer Area (m²) 

Seka Park Station Cut-and-Cover 
Concourse + NATM 
Platform 

13+507 13+597 2121 

Cumhuriyet Park 
Station 

Top-Down 
Concourse + NATM 
Platform 

14+797 14+887 1923 

Milli İrade Park 
Station 

Cut-and-Cover 16+030 16+120 3834 

Bekirdere Station Cut-and-Cover 
Concourse + NATM 
Platform 

17+201 17+291 2121 

Bus Terminal Station Cut-and-Cover 19+007 19+097 6223 

Yahyakaptan Station Top-Down 
Concourse + NATM 
Platform 

20+515 20+619 2704 

Poyraz Station Cut-and-Cover 21+623 21+713 2568 

Fındıklı Station Cut-and-Cover 23+579 23+669 6223 

Kartepe Station Top-Down 
Concourse + NATM 
Platform 

25+151 25+241 2190 

İzmit Doğu Station Cut-and-Cover 26+235 26+325 2568 

Özdilek Station Cut-and-Cover 28+613 28+813 3644 

 

3.5.3 Train Storage and Parking Area  

Train storage and parking area cover an area of 12.5 hectares (125,000 m²) and include maintenance 

workshops, stabling tracks, control facilities, and various service equipment necessary for operations. The 

storage area is also composed of land classified as agricultural and woodland areas. 

The satellite view of the train storage and parking area is as shown in the Figure 3.5 . 
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Figure 3.5 The Satellite View of the Train Storage and Parking area 

3.5.4 Fleet  

Train characteristics and the fleet size required throughout the project timeline are given as follows:  

◼ Train formation: 4-car sets; length 86–92 m; width 3.05 m. 

◼ Passenger capacity: 1,080 passengers per trainset (4 person/m²). 

◼ Fleet size timeline: 

◼ 2029: 17 trainsets (68 cars) 

◼ 2031: 23 trainsets (92 cars) 

◼ 2068: 53 trainsets (212 cars) 

3.5.5 Electromechanical Systems 

The core systems that enable station and tunnel operations, safety, and automation include ventilation 

shafts and emergency ventilation fans, as well as the tunnel drainage system, pumping stations, power 

supply infrastructure, SCADA automation, and vertical transportation systems such as elevators and 

escalators. 

Ventilation shafts and emergency ventilation fans: These are ventilation structures and high-capacity 

fans used to maintain air quality inside the tunnel and to extract smoke in emergency situations. 
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Tunnel drainage system: This is the drainage infrastructure that collects and removes groundwater and 

any water accumulated inside the tunnel. 

Pumping stations: These stations safely discharge the water collected by the drainage system. 

Power supply: This refers to the infrastructure that provides the electrical energy required for the 

operation of station and tunnel systems. 

SCADA: An automation and monitoring system that enables remote supervision and control of all 

mechanical and electrical components. 

Elevators and escalators: Vertical transportation systems that provide passenger access and circulation 

within the stations. 

3.5.6 Temporary Facilities 

The number of temporary facilities to be used and/or constructed within the scope of the Project are also 

summarized in Table 3.5. 

Table 3.5 Number of Temporary Facilities within Scope of the Project 

Facility Quantity Locations 

Camp Sites 3 

Main Camp Site: in Seka State 

Hospital Station area 

Other Camp sites: Malta Camp Site 

and Fındıklı Camp Site (in Fındıklı 

Station Area) 

Segment Facility 1 

Inside of the Seka Station at Main 

Camp Site located in Seka State 

Hospital Station area 

Concrete Batching Plant 2 

Inside of the Seka Station at Main 

Camp Site located in Seka State 

Hospital Station area 

Inside Derince Training Research 

Hospital Station area 

 

3.5.6.1 Camp Sites 

As part of the Project, two camp sites, namely the Main Campsite at Seka State Hospital and Malta 

Campsite at Malta Neighbourhood of İzmit District, have been established. Additionally, a third camp site 

is planned to be established at Fındıklı Station area. 

The facilities located in the Main Campsite at Seka State Hospital are as follows. 

◼ The following facilities are used as accommodation units:  
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◼ Six dormitory buildings for workers, each consisting of 3 floors with 14 rooms per floor, providing a 

total of 252 rooms and a maximum capacity of 1,008 persons (4 persons per room). 

◼ Two dormitory buildings for foremen, each with 2 floors and 10 rooms per floor, providing a total of 

20 rooms and a capacity of 80 persons (2 persons per room).  

◼ Three dormitory buildings for engineers, each with 2 floors and 10 rooms per floor, providing a total 

of 60 rooms and a capacity of 60 persons (single occupancy). 

◼ The following buildings are used as office facilities:  

◼ One 417 m² building for the Supervision Consultant, 

◼ One 650 m² building for AYGM, 

◼ One 1,666 m² building serving as the KörfezRay Project Headquarters, 

◼ One 333 m² building for Administrative Affairs, OHS, and HR. 

The facilities located in the Malta Campsite are as follows. 

◼ One workers’ dormitory, consisting of 3 floors with 42 rooms and a total capacity of 168 beds.  

◼ One foremen’s dormitory, consisting of 2 floors with 20 rooms and a total capacity of 40 beds. 

◼ One engineers’ dormitory, consisting of 2 floors with 20 rooms and a total capacity of 20 beds. 

◼ One workers’ dining hall.  

◼ One workers’ social facility.  

◼ One engineers’ social facility.  

◼ One heating/utility center building.  

◼ One laundry building. 

The facilities located in the Fındıklı Campsite are as follows. 

◼ One workers’ dormitory, consisting of 3 floors with 63 rooms and a total capacity of 252 beds.  

◼ One foremen’s dormitory, consisting of 2 floors with 30 rooms and a total capacity of 60 beds. 

◼ One engineers’ dormitory, consisting of 2 floors with rooms and a total capacity of 30 beds. 

◼ One workers’ dining hall.  

◼ One workers’ social facility.  

◼ One engineers’ social facility.  

◼ One heating/utility center building.  

◼ One laundry building. 

 

According to the information received from the Client, all camp sites are equipped with dining halls, and 

they are inspected once a month by Metgün. 
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Table 3.6 Camp Sites 

Facility Name Province District 
Neighbour

hood 
Correspon
ding Km*  

Distan
ce to 
the 

Metro 
Line 
(km) 

App. 
Area 
(ha) 

Capacity  
(person) 

Main Camp Site Kocaeli İzmit Kozluk 
012+600 – 
013+300 

0.90 5.70 1148 

Malta Camp Site Kocaeli İzmit Malta 
017+000 – 
017+200 

1.40 0.76 228 

Fındıklı Camp Site Kocaeli Kartepe Dumlupınar 
023+500 – 
024+000 

0 3.58 342 

 

3.5.6.2 Segment Facility 

A segment is a precast reinforced-concrete lining element used in tunnels excavated with a TBM. Multiple 

segments are assembled to form a ring that creates the circular cross-section of the tunnel. 

The segment facility is responsible for the end-to-end production and supply of these lining segments, 

including reinforcement cage fabrication, concrete casting and curing, dimensional and strength quality 

control, storage/stockyard management, and logistics to ensure uninterrupted delivery of segments to the 

tunnel site. 

 

  

Figure 3.6 Sample View of Segment and Rings 

 

Seka Segment Facility is in operation and 40 segments are produced daily which are used by TBMs to 

provide immediate structural support during the tunnel excavations.   

There are four WESTA-branded steam boilers installed at the Seka Segment Facility. Each boiler has a 

capacity of 2,500 kg/h and a heat power of 1,500,000 kcal/h. They operate with natural gas as fuel, at a 

maximum pressure of 6 bar and a temperature of up to 165 °C. All boilers are manufactured in compliance 

with the TSE EN 12953 standard.  
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The specifications of the segments are presented in the table below. 

Table 3.7 Segment Specifications 

Parameter Project Specification 

Segment Design 5 pieces + 1 key 

Lining Inner Diameter 5.70 m 

Lining Outer Diameter 6.30 m 

Lining Thickness 30 cm 

Segment Types Class 1 – 2 – 3 and Heavily Reinforced 

Segment Length 150 cm 

 

The specification of each stack is given as follows: 

Table 3.8 Stack Characteristics 

Header row Boiler 1 Stack  Boiler 2 Stack Boiler 3 Stack Boiler 4 Stack 

Stack Coordinates 4514213.04 N 

491381.88 E 

4514205.65 N 

491433.37 E 

4514129.72 N 

491422.41 E 

4514135.32 N 

491382.32 E 

Stack Height 8.5 m 8.5 m 8.5 m 8.5 m 

Stack Top 
Diameter (Outlet) 

0.6 m 0.6 m 0.6 m 0.6 m 

Outlet Velocity of 
Stack Gas (m/sec) 

4.53 4.53 4.53 4.53 

Outlet 
Temperature of 
Stack Gas (°K) 

513 513 513 513 

Flow Rate of Stack 
Gas (Nm³/hour) 

1.28 1.28 1.28 1.28 

 

3.5.6.3 Concrete Batching Plants  

Concrete is a construction material formed by the homogeneous mixing of cement, water, aggregates, and 

chemical admixtures. It is initially moldable, but over time it hardens and gains strength. The raw materials 

that make up concrete are aggregates (fine and coarse), water, cement, and admixtures. Concrete 

production can be carried out using either the dry or wet system. In the dry system, water and admixtures 

are added at the construction site, whereas in the wet system all components are measured and mixed at 

the batching plant.  
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Within the scope of the Project, wet-mix ready-mixed concrete technology will be used. The ready-mixed 

concrete produced using the wet system will be manufactured in accordance with the TS EN 206-1 

standards and used throughout the Project.  

Concrete Batching Plant in Seka Segment Facility area is in operation, while ready-mix is also supplied 

from Nuh Çimento Sanayi A.Ş. On the other hand, the second Concrete Batching Plant is planned to be 

established in Derince Training Research Hospital Station construction site. The information regarding 

concrete batching plants is given as follows 

Table 3.9 Concrete Bathing Plants 

Facility Name Capacity  Status 

(Existing/New) 

Operated by Client 

Concrete Batching 
Plant – 1 - Seka State 
Hospital Station  

90 m³/h New Yes 

Concrete Batching 
Plant- 2 - Derince 
Training Research 
Hospital Station 

120 m³/h New Yes 

 

3.5.7 Associated Facilities 

Excess Excavated Material Storage 

Within the scope of the Project, excess excavation materials are transported to the licensed waste disposal 

sites designated by the Kocaeli Metropolitan Municipality. At present, these materials are being delivered 

to the Çakırköy Disposal Area, which has been formally appointed by the Municipality for such use. 

According to information provided by the Client, the Municipality has confirmed that this disposal site is 

already in operation for other projects and no capacity expansion is planned. All permitting, licensing, and 

operational responsibilities for these facilities lie solely with the Kocaeli Metropolitan Municipality. 

As this area is an existing facility with no Project-induced capacity increase, and is already being used for 

various external operations, it has been scoped out of the current ESIA assessment. However, should any 

Project-related capacity increase, or the establishment of a new storage or disposal area arise in the future 

to meet Project needs, such facilities would be considered associated facilities in line with IFC PS1, and 

the necessary environmental and social assessments would be required accordingly. 

Topsoil Storage Area 

Topsoil stripping required for the Project will be very limited and primarily restricted to the Fındıklı Station 

area as well as the train storage and parking area. All removed topsoil will be transferred to the Kocaeli 

Metropolitan Municipality for reuse in municipal rehabilitation and land improvement works. As a result, no 

dedicated topsoil storage area has been planned within the Project footprint. 
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Quarries/Borrow Pits 

According to the information provided by the Client, the Project does not foresee the use of any quarries 

or borrow pits. Should fill material be needed, it will be procured exclusively from licensed suppliers. For 

this reason, no quarries or borrow pits are included within the scope of the current ESIA assessment. 

Nevertheless, if in the future the Project requires any increase in capacity or the development of new 

quarries or borrow pits to meet Project needs, such facilities would be classified as associated facilities 

under IFC Performance Standard 1, and the appropriate environmental and social assessments would 

then be required. 

Material Storage Area 

Construction materials will be stored within the designated station work areas, and no separate, 

standalone material storage site is planned for the Project. 

Energy Transmission Lines 

Electricity required for the Project will be supplied directly through the existing municipal power grid, and 

no new Energy Transmission Line (“ETL”) construction is planned as part of the Project. 

Summary 

According to the information currently available, as per the IFC PS 1, no facility has been identified that 

would be considered an associated facility. 

3.6 Project Schedule 

The Project will include infrastructure construction, above ground station and facility construction, 

electrification, test and commissioning. The construction phase of the Project is planned to be completed 

till the beginning of 2029 and will last for approximately 55 months. The operation phase will commence 

following the receipt of MoTI’s approval and is planned to continue for a period of 30 years. The Project 

schedule and identification of the main Project activities are presented in Table 3.10. 

Table 3.10 Project Schedule 

Work Description Estimated Start Date  Estimated End Date 

Allocation and Permitting Works  27.06.2024 02.01.2029 

Land Handover Works 24.10.2024 01.08.2025 

Mobilisation and Facilities 24.10.2024 20.08.2025 

Construction Works 27.08.2024 02.01.2029 

Design Works 27.08.2024 24.06.2025 

Relocation Works 07.11.2024 30.09.2025 

Excavation and Shoring Works 27.11.2024 07.02.2028 

Cut and Cover Works 25.02.2025 07.02.2028 

NATM 29.10.2024 06.06.2028 
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Work Description Estimated Start Date  Estimated End Date 

Structural works 25.06.2025 02.01.2029 

Finishing works 08.05.2027 02.01.2029 

Electromechanical Works 18.01.2028 02.01.2029 

Line Works 31.07.2025 03.11.2028 

TBM  31.07.2025 29.04.2028 

Railway Works 09.02.2027 24.09.2028 

Line-Wide Electromechanical Works 24.05.2027 03.11.2028 

General Services 28.06.2024 02.01.2029 

Test & Commissioning Works 03.11.2028 02.01.2029 

 

3.7 Project Phases 

3.7.1 Construction Phase 

The construction phase of the Project will consist of the following activities: 

◼ Land acquisition (pre-construction) 

◼ Accommodation and management of workforce 

◼ Vegetation clearing 

◼ Topsoil/soil removal and storage 

◼ Surface levelling and grading 

◼ Tunnel excavations 

◼ Construction of the metro tunnels 

◼ Temporary stockpiling of material 

◼ Material transportation (transportation of construction materials) 

◼ Construction and operation of temporary facilities (camp sites, segment facility and concrete 

batching plants) 

◼ Construction of the railway and stations 

◼ Transportation of excess excavated material to the dedicated storage areas 

◼ Waste and wastewater management 

◼ Construction of engineering structures 

◼ Construction of above ground facilities  
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◼ Electromechanical works including electrification, signalization and telecommunication 

◼ Resettlement and livelihood restoration 

During construction, a total of approximately 3400 workers is expected to be employed at the peak 

construction period. 

3.7.1.1 Resource and Infrastructure Requirements 

3.7.1.1.1 General 

Waste Management Facilities 

The existing licensed waste management infrastructure including landfills and other recycling/recovery 

facilities in Kocaeli Province is given below. 

Table 3.11 Waste Management Facilities in Kocaeli Province 

Facility Type Number 

Sanitary Landfill Facility (Class 1) 1 

Sanitary Landfill Facility (Class 2) 4 

Sanitary Landfill Facility (Class 3) 1 

Waste Incineration and Co-incineration 4 

Biodegradable Waste Treatment – Mechanical Separation 0 

Biodegradable Waste Treatment – Biodrying 0 

Biodegradable Waste Treatment – Biomethanization 2 

Biodegradable Waste Treatment – Composting 0 

Hazardous Waste Recovery Facility 30 

Waste Oil Recovery Facility 0 

Vegetable Waste Oil Recovery Facility 0 

Vegetable Waste Oil Interim Storage Facility 2 

Waste Battery and Accumulator Recovery Facility 1 

End-of-Life Tire Recovery Facility 1 

Temporary Storage Areas for End-of-Life Vehicles 4 

End-of-Life Vehicle Processing Facility 0 

Medical Waste Sterilization Facility 1 

Non-Hazardous Waste Recovery Facility 197 

Waste Electrical and Electronic Equipment (“WEEE”) Processing 
Facility 

14 
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Facility Type Number 

WEEE Preparation for Re-use Facility 0 

WEEE Transfer Point 1 

Mining Waste Disposal Facility 0 

Waste Oil Refining Facility 0 

Waste Oil Transfer Points 0 

PCB Decontamination Facility 1 

Sorting and Separation Facility 146 

Type-1 Sorting and Separation Facility 5 

Type-2 Sorting and Separation Facility 7 

Type-3 Sorting and Separation Facility 13 

Source: Kocaeli Provincial Environmental Status Report for 2025 (2024)  

(https://webdosya.csb.gov.tr/db/ced/icerikler/kocael--2024-yil_-cevre-durum-raporu-1-20251215124111.pdf). 

 

Wastewater Infrastructure 

Urban wastewater management facilities in Kocaeli Province are listed below. 

Table 3.12 Urban wastewater Management Facilities in Kocaeli Province 

Settlement Treatment Facility Capacity (m³/day) 

42 Evler Wastewater Treatment Plant (Advanced) 42,000 

Akmeşe Wastewater Treatment Plant (Biological) 800 

Bağırganlı Wastewater Treatment Plant (Biological) 800 

Dilovası Wastewater Treatment Plant (Advanced) 40,000 

Çavuşlu Wastewater Treatment Plant (Biological) 600 

Gebze Wastewater Treatment Plant (Advanced) 144,000 

Hakkaniye Wastewater Treatment Plant (Biological) 300 

Karamürsel Wastewater Treatment Plant (Advanced) 35,000 

Körfez Wastewater Treatment Plant (Biological) 93,000 

Kullar Wastewater Treatment Plant (Advanced) 166,450 

Plajyolu Wastewater Treatment Plant (Advanced) 99,000 

Valideköprü Wastewater Treatment Plant (Biological)   300 

Yeniköy Wastewater Treatment Plant (Biological) 81,000 

https://webdosya.csb.gov.tr/db/ced/icerikler/kocael--2024-yil_-cevre-durum-raporu-1-20251215124111.pdf
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Settlement Treatment Facility Capacity (m³/day) 

Kandıra Merkez Wastewater Treatment Plant (Advanced) 8,580 

Kandıra Cebeci Wastewater Treatment Plant (Advanced) 9,000 

Tavşancıl Wastewater Treatment Plant (Advanced) 1,000 

Umuttepe Wastewater Treatment Plant (Advanced) 1,000 

Cumaköy Wastewater Treatment Plant (Advanced) 1,000 

Sucuali Wastewater Treatment Plant (Biological) 600 

Seyrek Wastewater Treatment Plant (Biological) 600 

Sarısu Wastewater Treatment Plant (Biological) 200 

Köseler Wastewater Treatment Plant (Advanced) 1,000 

Source: Kocaeli Provincial Environmental Status Report for 2025 (2024)  

(https://webdosya.csb.gov.tr/db/ced/icerikler/kocael--2024-yil_-cevre-durum-raporu-1-20251215124111.pdf). 

3.7.1.1.2 Machinery and Equipment 

List of equipment and vehicles to be used during the construction phase is also given in Table 3.13. 

Table 3.13 Estimated Number and Type of Equipment to be used in the Construction Phase 

Construction Equipment 
Number of Equipment 

Bulldozer 2 

Forklift (5-16 ton) 3 

Crane (100- 700 ton) 4 

Mobile Crane (150 ton) 10 

Tower Crane (60 meter - 10 ton) 12 

Truck mounted crane 7 

Excavator (25 – 90 ton) 16 

Excavator with Hydraulic Breaker 1 

Water Tanker 4 

Vacuum Truck 9 

Backhoe loader 4 

Loader 4 

Soil compactor 1 

Grader 1 

Generator 220 kVA 2 

https://webdosya.csb.gov.tr/db/ced/icerikler/kocael--2024-yil_-cevre-durum-raporu-1-20251215124111.pdf
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Construction Equipment 
Number of Equipment 

Generator 280 kVA 1 

Generator 700 kVA 8 

Generator <110 kVA 4 

Truck  3 

Manitou 1 

Street sweeper 2 

Bobcat (Mikro Loader) 1 

Backhoe Loader 1 

Truck Tractor 4 

Lowbed trailer 2 

Telehandler 1 

Man Lift 1 

Compact excavator 3 

Platform trailer 1 

Shotcrete 2 

Tunnel drilling jumbo 1 

Tunnel Boring Machine 6 

 

3.7.1.1.3 Infrastructure 

Electricity and Fuel 

During the construction phase of the Project, electricity demand has been mainly met from local electricity 

grid. Client has already made applications for Electricity Grid Connection permissions to the related 

authorities for the Camp Sites, stations, and other facilities. Based on the information provided by the 

Client, the total electricity consumption during the construction phase is estimated at 13,496,750 kWh for 

the camp sites, station areas, concrete batching plants, and the segment facility. 

At the Seka Segment Facility energy consumption of 1.023 kWh per ring is anticipated. Based on this 

assumption, the total electricity consumption is expected to be 35,647.4 kWh. In addition, a natural gas 

consumption of 35.83 m³ per ring is foreseen. Accordingly, the total natural gas consumption is expected 

to be 1,248,682 m³. 

The diesel and gasoline required for the vehicles and machinery to be used during the construction phase 

will be procured from licensed fuel stations located in the region. In addition, diesel fuel will also be used 

in generators that will be operated in the event of power outages. 
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Water Supply and Consumption  

During the construction phase of the Project, water will be consumed for the drinking and utility needs of 

the personnel, segment facility needs, dust suppression, road washing and construction works. 

During the construction phase of the Project, the potable water demand of the personnel has been supplied 

from the municipal water network through subscriptions to the Kocaeli Water and Sewerage Administration 

(“ISU”) for the Camp Sites. The Client has already made the necessary correspondence with the ISU 

regarding the water supply to the Project. Drinking water needs of the personnel have been met through 

the purchase of bottled water from authorized local suppliers. No groundwater wells are included within 

the scope of the Project. Groundwater will not be used during the construction activities. 

Potable Water Needs of the Personnel 

It is anticipated that approximately 3,400 personnel will be employed during construction phase. Based on 

the 2022 Municipal Water Statistics published by Turkish Statistical Institute (“TUIK”), the average daily 

water usage per person in Kocaeli is estimated at 235 liters. Accordingly, the total daily water consumption 

has been calculated as follows: 

Water demand of personnel = 3,400 person x 235 L/person.day = 799,000 L/day ≈ 799 m3/day. 

Segment Facility Water Needs 

Water at the segment production facility has been supplied from the municipal network, with an average 

consumption of 1.017 m3 per ring. Considering the planned production of 34,853 rings, the total water 

consumption over the construction phase of the Project is expected to be 35,445.5 m3. 

Water Needs for Dust Suppression during Dry Periods  

Within the scope of the Project, water spraying will be carried out by water tankers to prevent or minimize 

dust formation on haul roads used by trucks for material transportation and within the construction site 

areas. Depending on seasonal conditions, spraying will be conducted 2 to 4 times per day. 

For one station construction area: 

Road area = 100 m × 3 m = 300 m2 

Water required per spraying = 300 m2 × 1.5 L/m2 = 450 L 

Assuming spraying is performed 4 times per day: 

450 L × 4 = 1,800 L/day (1.8 m3/day) per station 

 

For total of 19 station areas: 

1.8 m3/day × 19 = 34.2 m3/day will be used for dust suppression at station construction areas. 

In addition, 3 construction camp sites are planned within the Project. Dust control may be required in 

Fındıklı Camp. For dust control at this camp, water tankers will perform regular spraying, with an estimated 

total water consumption of 60 m³/day per site: 

Construction site dust suppression water demand: 60 m³/day × 1 = 60 m³/day 
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The water required for the dust suppression activities have been supplied from the municipal water network 

operated by the ISU. 

Road Washing 

During the transportation of excavated materials by trucks, mud and soil may be deposited on asphalt 

roads due to the vehicle tires and undercarriage. In order to prevent adverse impacts on traffic safety, 

minimize dust formation, and avoid environmental pollution, asphalt roads under impact will be regularly 

cleaned through road washing.  

Water demand for road washing operations: ~100 m³/day 

The water required for the road washing operations have been supplied from the municipal water network 

operated by the ISU. 

Concrete Works 

The concrete demand within the scope of the Project will be met by two concrete batching plants. The 

concrete batching plants are planned to operate for an average of 10 hours per day. 

Approximately 150 liters of water will be used for the production of 1 m3 of concrete. Accordingly, the daily 

water consumption for concrete production is calculated as follows: 

Concrete Batching Plant – 1 - Seka State Hospital Station: 90 m3/hour × 10 hours = 900 m³/day 

Concrete Batching Plant- 2 - Derince Training Research Hospital Station: 120 m3/hour × 10 hours  

= 1,200 m3/day 

Daily water requirement for concrete production of 2,100 m³/day (900 m³/day + 1200 m³/day): 

2,100 m3/day × 0.15 m3 water/m³ concrete = 315 m3/day 

Furthermore, approximately 100 m³/day of water will be required for concrete curing during tunnel and 

station construction works. 

The water required for the batching plants have been supplied from the municipal water network operated 

by the ISU. 

3.7.1.2 Emission, Wastewater and Waste  

3.7.1.2.1 Emission 

During construction phase of the Project, emissions may result from but not limited to: 

◼ outdoor machinery, 

◼ railroad construction, 

◼ tunnel construction, 

◼ construction vehicle and equipment, 

◼ transportation, 

◼ emissions caused by construction facilities (i.e., segment facility and concrete batch plants). 
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Exhaust gas emissions such as Nitrogen Oxides (NOx), Carbon Monoxide (CO), Hydrocarbon (HC), 

Particulate Matter (PM) and Sulphur dioxide (SO2) will occur due to the diesel engines that will be used for 

electricity generation and construction equipment that will be operated during the land preparation and 

construction activities.  

During construction and decommissioning activities, noise and vibration may be caused by the operation 

of tunnelling, earth moving and excavation equipment, concrete mixers, cranes and the transportation of 

equipment, materials and people. 

3.7.1.2.2 Wastewater 

Wastewaters will be generated at the construction sites and camps sites due to water consumption of the 

personnel.  

No wastewater generation is expected as a result from dust suppression and concrete curing activities, 

since the water to be used for dust suppression and concrete curing activities are expected to evaporate. 

No wastewater generation is expected during the concrete production process as the settled wastewater 

is recirculated to concrete production process. 

Water demand per capita is estimated as 235 L/person day based on 2022 data of TUIK Municipal Water 

Statistics. It is assumed that all the domestic water to be used by the Project personnel will be converted 

to domestic wastewater. As such, the wastewater generation per day during the construction period is 

calculated as 799 m3/day. 

Domestic wastewater to be generated during the construction phase of the Project will be discharged to 

the infrastructure system of the ISU through connections established at the camp and construction sites. 

The Client has already completed the necessary correspondence with ISU regarding wastewater, 

stormwater, and potable water network relocations and has obtained the required permits. 

3.7.1.2.3 Waste 

Domestic Solid Waste 

During construction phase of the Project, domestic solid waste generation is expected from the daily 

activities of employees. Assuming that average daily domestic solid waste per capita is 0.972 

kg/person/day, the amount of daily expected solid waste production during construction phase will be as 

follows: 

Total number of people: 3,400 

Maximum amount of solid waste generation (construction) = 3,400 people x 0.97 kg/person/day = 3.3 

ton/day 

The amount of waste likely to be generated during the land preparation and construction phase of the 

Project has been calculated based on the National Waste Management Strategy and Action Plan (2025-

2035)3 and the waste characterization data determined by region in the related plan. 

 
2 Turkish Statistical Institute, 2024, Kocaeli Municipality Solid Waste Statistics 
3 https://webdosya.csb.gov.tr/db/cygm/editordosya/Ulusal_Atik_Yonetimi_Stratejisi_ve_Plani_2025-2035.pdf 
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Table 3.14 The Amount and Type of Waste Expected* for Land Preparation and Construction 
Phase 

Type of Waste Percentage (%) Calculated amount (kg/day) 

Biowaste 49.8 1,642 

Paper-Cardboard 9.3 307 

Plastic 13.8 455 

Glass 4.8 158 

Metal 1.2 40 

WEEE 0.2 7 

Domestic Hazardous Waste 0.7 23 

Combustible Waste 15.8 521 

Non-combustible Waste 2.1 69 

Other 2.3 76 

Total 100.0 3,298 

*Calculated according to the waste distribution percentages of the Marmara Region 

 

Excavation Wastes 

Excavation activities to be carried out within the scope of land preparation and construction works of the 

Project will result in the generation of excavated materials. These materials will arise from station 

excavations to be performed using the cut-and-cover method and from tunnel excavation works. 

During the land preparation and construction phase, a portion of the excess excavated material will be 

reused for backfilling and landscaping works. The remaining excess material will be transported either to 

licensed disposal sites designated by the Kocaeli Metropolitan Municipality or to appropriate recycling 

facilities. 

Construction Wastes 

Recyclable construction wastes such as woods, cement bags, metal scraps are expected to be generated 

during the construction phase of the Project. All recyclable construction wastes will be segregated and 

collected separately on site and will be disposed through the closest Municipality or licensed waste 

disposal company. 

Hazardous Wastes 

The hazardous wastes generated during the Project construction phase are consist of many different 

waste types such as fluorescent tubes, paints/varnishes, waste batteries, end-of-life tires and waste oil, 

medical waste, and waste vegetable oil. Hazardous wastes may be generated directly from construction 

activities (chemicals, chemical barrels, concrete mixing operations etc.) or result from oily machine and 

equipment usage and maintenance operations. 
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The quantity of the hazardous wastes would be dependent on the activities in the construction sites and 
it is not possible to give exact information on the amount of the waste at this stage.  

Waste Batteries and Accumulators: the maintenance process of the Project can result in generation of 

waste accumulators and batteries which will be stored in a closed containers with a leak-proof floor and 

disposed according to the Regulation on Control of Waste Batteries and Accumulators. 

Medical Wastes: Medical waste generation is expected during the construction phase of the Project due 

to potential first aid cases. Infirmaries have been established at the construction camp sites. In case of 

any medical waste generated, they will be collected and disposed separately in accordance with the 

Regulation on Control of Medical Wastes. Medical Waste Protocol that will be signed with the closest 

Municipality to the infirmaries. 

Waste Oil: The maintenance activities of the vehicles and construction machines will be carried out in 

authorized services outside of the Project areas. Therefore, no waste oil is expected to occur within the 

Project site. However, in case waste oil is generated, it will be will be managed, transported, and disposed 

of in accordance with the Regulation on the Management of Waste Oils and delivered to licensed waste 

oil recovery or disposal facilities. 

Waste Vegetative Oils: The meals of the workers have been prepared in the dining halls located at the 

camp sites, which result in the waste vegetative oil generation. Vegetable waste oils will be disposed of 

by licensed facilities in accordance with the provisions of the Regulation on Control of Vegetative Oils. 

Waste Tires: Waste tires generation is not expected since the maintenance activities of the vehicles and 

construction machines would be done in authorized services. If there is a need to change the tires of these 

vehicles and machines in the construction site area, the end-of-life tires that come out would be sent to 

tire distribution companies or to the authorized transporters. All provisions in the Regulation on the Control 

of End-of-Life Tires would be followed. 

Waste Electrical and Electronical Goods: Any waste electrical and electronic good deriving from the 

Project activities shall be taken to the collection places of the distributors, related municipalities, producers, 

or processing facilities in accordance with the provisions of the Regulation on Control of Waste Electrical 

and Electronic Goods. 

3.7.2 Operation Phase 

After the completion of the construction works by Metgün-Eze-Atis JV, the Project will be commissioned 

with its transfer from AYGM to Kocaeli Metropolitan Municipality including all the structures and other 

elements (i.e. stations, storage parking area for trains, etc.) included in the EPC-F Contract. The Project 

will be operated by the Kocaeli Metropolitan Municipality. Metgün-Eze-Atis JV will not be involved in the 

operation phase of the Project. 

Within this regard, operation phase of the Project is planned as 30 years. 

The main sources of the noise and vibration emissions during operation phase of the Project will be train 

traffic at the metro lines. 
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3.7.3 Decommissioning Phase 

To date there is no information available regarding the expected lifetime of the Project and 

decommissioning is not warranted at an estimated time. Decommissioning of the metro line is not 

anticipated in the foreseeable future. 

3.8 Project Labor and Working Conditions 

It is anticipated that approximately 3,400 personnel will be employed during construction and around 200 

personnel during the operational phase. 

Almost all workforces will be accommodated in the three construction camp sites (namely Main Camp Site, 

Malta Camp Site and Fındıklı Camp Site). Camp sites will include following facilities:  

◼ Administrative offices 

◼ Dormitories (for engineers, foremen and workers) 

◼ Water supply, water and wastewater management facilities 

◼ Social facilities 

◼ Cafeteria and dining halls 

◼ Infirmary 

◼ Heating center 

◼ Laundry 

◼ Fences, gates and barriers 

◼ Waste Accumulation Area  

◼ Parking area 

The majority of the accommodation units will consist of containers placed on pre-installed concrete 

sleepers and they will be connected to the infrastructure to be installed. The camp site will be fenced, 

lighted, and secured, and will be dismantled once the construction phase is completed. 

Working hours will be planned in compliance with the Labour Law. Planned working hours for construction 

phase are as follows:  

◼ During earthworks and construction of engineering structures and superstructures: 24 hours/day as 2 

shifts (12 hours per shift) 

◼ During tunnel construction works: 24 hours/day as 2 shifts (12 hours per shift) 

◼ Segment Facility operations: 20 hours/day as 2 shifts (10 hours per shift) 

◼ Concrete Batching Plants operations: 10 hours/day as 1 shift 
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4. ANALYSIS OF PROJECT 
ALTERNATIVES 

4.1 No – Project Alternative 

“No - project alternative” implies that Project will not be realized (i.e., the no go alternative), no construction 

activities will occur and therefore there will be no positive and adverse environmental and social impacts 

or risks connected to the Project, nor socio-economic benefits would accrue to the nearby communities 

and the government. 

The no - project alternative for the Project is based on the “Trend Alternative” developed within the Kocaeli 

Transportation Master Plan4 (“KTMP”), which models the future performance of the transport system 

assuming that no major public transport investment is implemented beyond the existing development 

plans, ongoing road projects, railway rehabilitation works, and major highway investments such as the 

Northern Motorway and the Gulf Crossing Project. 

According to KTMP projections for the 2035 target year, Kocaeli’s population is expected to increase from 

1.6 million to 3.9 million, while the daily mobility rate is expected to rise from 1.56 to 2.06 trips per person. 

As a result, total daily trips are projected to increase from approximately 2.5 million to more than 8 million 

trips per day. This substantial growth in travel demand will significantly alter both the spatial distribution of 

trips and modal preferences across the province. 

Under the Trend Alternative, the transport infrastructure continues to evolve primarily as a road-oriented 

system. The absence of high-capacity rail based public transport results in a deterioration of modal split in 

favour of private cars. The share of public transport, which was 23.5% in 2013, decreases to approximately 

16%, while private car usage increases from 23.13% to 32.40%. Within motorized trips, more than half are 

made by private cars, indicating a clear shift toward car dependency. 

Road assignment modelling for peak hours demonstrates that the main urban corridors, particularly the D-

100 Highway and its side roads within the city centre, operate beyond capacity. Approximately 40% of the 

urban expressway sections are exposed to traffic volumes exceeding their capacity. Although large scale 

highway projects redistribute some transit traffic, they do not resolve the severe congestion observed in 

intra-urban corridors. The modelling results indicate that planned road investments alone are insufficient 

to accommodate the projected demand. 

Public transport assignment results further show that daily public transport demand reaches approximately 

1.4 million passenger trips, with critical corridors such as Gebze-İzmit and Gölcük-İzmit experiencing 

around 150,000 passengers per direction per day. The existing and planned public transport network is 

unable to serve this level of demand effectively, which leads to additional pressure toward private vehicle 

use. 

Based on that, if the Project will not be realized, the growing population and rising transportation demand 

will place severe pressure on the existing transportation network. Accordingly, growing number of daily 

 
4 Kocaeli Metropolitan Municipality, “Kocaeli Transportation Master Plan Revision Study 2035 – Final Report,” Transportation Department, 2014. 
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trip requirements will lead to significant congestion and infrastructure strain. As a result, major mobility 

challenges and worsening transportation conditions would become unavoidable. 

4.2 Route Alternatives 

According to KTMP, considering the projected population growth in Kocaeli Province, a set of 

transportation strategies has been developed to mitigate and prevent future mobility problems. These 

strategies aim to strengthen accessibility, improve integration between transport modes, and ensure 

efficient connections between key urban functions. The proposed strategies include: 

◼ Ensuring access to the Traditional City Center and the New Central Business District (“CBD”) area, 

◼ Integration with the new High-Speed Train (“YHT”) Station, 

◼ Improving accessibility of residential areas to industrial zones and the city center, 

◼ Ensuring access to industrial sites and Organized Industrial Zones (“OIZs”), 

◼ Connecting the existing railway station to the urban rail system, 

◼ Providing rail system connections to the airport, 

◼ Ensuring access to hospitals and universities, 

◼ Integrating adjacent cities into the transportation system, 

◼ Linking the urban highway network with the Northern Marmara Motorway. 

Within the vicinity of İzmit District, 11 alternative route alignments have been proposed. While some of 

these options are mutually exclusive alternatives, others serve different objectives and correspond to 

different strategic priorities. The proposed route alternatives are presented below. 

◼ TCDD (Körfezray) Line - an 81.4 km corridor extending through Kartepe, İzmit, Derince, Körfez, 

Dilovası, Gebze, Darıca, and Çayırova, including 20 stations. 

◼ Northern Spine Line-A - a 34.0 km corridor extending through Körfez, Derince, İzmit and Köseköy, 

including 28 stations, 

◼ Northern Spine Line-B - a 34.3 km corridor extending through Kirazyalı and Cengiz Topel Airport, 

including 25 stations, 

◼ Northern Spine Line-C - a 32.9 km corridor extending through Kirazyalı and Cengiz Topel Airport, 

including 27 stations, 

◼ University–İzmit City Center Spine Line - a 16.5 km corridor extending through İzmit and Umuttepe 

Campus, including 15 stations, 

◼ University–Perşembe Pazarı Spine Line - a 14.4 km corridor extending through Perşembe Pazarı and 

Umuttepe Campus, including 13 stations, 

◼ Sekapark–Bus Terminal Spine Line-A - a 6.8 km corridor extending through Seka Park and Bus 

Terminal, including 11 stations, 
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◼ Sekapark–Bus Terminal Spine Line-B - a 6.8 km corridor extending through Seka Park and Bus 

Terminal, including 11 stations (minor changes from Line A), 

◼ Sekapark–Yahyakaptan South Spine Line - a 6.5 km corridor extending through Seka Park and 

Yahyakaptan, including 12 stations, 

◼ Sekapark–Hospital Spine Line - a 5.9 km corridor extending through Seka Park and Hospital, including 

12 stations, 

◼ Sekapark–Sabancı Industrial Zone Spine Line - an 8.0 km corridor extending through Seka Park and 

Sabancı Industrial Zone, including 13 stations, 

Passenger demand forecasts indicated similar ridership levels across several route alternatives. 

Therefore, a comparative assessment was conducted to support the selection of the most suitable option. 

The main objective was to ensure compliance with the core principle of accessibility. The alternatives were 

also evaluated based on travel distance and time, technical and financial feasibility, land ownership and 

expropriation requirements, capacity to meet corridor demand, operational efficiency, use of existing 

infrastructure, integration with other transport systems, and potential for future expansion. 

Based on this evaluation, the alternatives were screened and four options were shortlisted for further 

assessment. These alternatives are presented below. 

4.2.1 Alternative – 1: TCDD (Körfezray) Line 

The existing Turkish State Railways (“TCDD”) railway line, which passes through Kocaeli and directly 

affects the districts of Kartepe, İzmit, Derince, Körfez, Dilovası, Gebze, Darıca, and also Çayırova, 

represents a significant potential for the province. 

Therefore, in order to address travel demand within the İzmit–Gebze corridor through public transport 

solutions, rehabilitation works have been proposed to enable the use of the existing TCDD line for urban 

transportation. 

It is planned that the TCDD line will be transformed from a predominantly regional corridor into a key urban 

transit corridor for Kocaeli. The line is planned to operate over roughly 81.4 km within the provincial 

boundaries, with a total of 20 stations proposed along its route. The route map for Alternative 1, as defined 

in the KTMP, is presented in the Figure 4.1. 



 

Kocaeli North Light-Rail Transit (Körfezray Metro) Project 
Environmental and Social Impact Assessment Report - Chapter 1-5 
2026-05-04 | 25753037_Final_Rev00 61 
 

 

Figure 4.1 Köseköy- İzmit- Gebze Line  

4.2.2 Alternative – 2: Northern Spine Line-A 

This alignment follows a linear corridor starting from the western edge of Körfez District and extending 

along the D-100 Highway corridor through Derince and İzmit, reaching Köseköy. 

The route is planned to begin in the Kirazlıyalı area of Körfez District and continue along the D-100 corridor 

until reaching Cengiz Topel Airport. 

The proposed system has been designed as an approximately 34.0 km corridor, independent from the 

road network, with 28 stations planned along the route. The route map for Alternative 2, as defined in the 

KTMP, is presented in the Figure 4.2. 
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Figure 4.2 Kirazlıyalı - Cengiz Topel Airport Line 

4.2.3 Alternative – 3: University–Perşembe Pazarı Spine Line 

Kocaeli University is located to the north of İzmit District. According to the available data, the Umuttepe 

Campus currently hosts 33,245 students, and the student population is projected to reach 35,399 in the 

2035. 

The university is situated at a relatively high elevation. Due to the significant level differences between 

İzmit city centre and the campus area, the alignment has been designed to fit the terrain conditions. 

In operational terms, the line is planned to start from Perşembe Pazarı, continue via Gazi Mustafa Kemal 

Boulevard, and connect to the area along the Kandıra Road corridor. After providing access to the Bus 

Terminal, the alignment follows an “S-shaped” geometry in accordance with the local gradient. It then 

passes through the New Hospital Area and the Kent Konut Zone, follows the Umuttepe Road, and 

connects to the university. This will ensure direct rail-based accessibility between Kocaeli University and 

İzmit City Centre. 

The total length of the line is approximately 14.4 km, and a total of 13 stations are planned along the route. 

The route map for Alternative 3, as defined in the KTMP, is presented in the Figure 4.3. 
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Figure 4.3 Perşembe Pazarı – Umuttepe Campus Line 

4.2.4 Alternative – 4: Sekapark–Bus Terminal Spine Line-A 

İzmit city centre has been examined in detail with respect to pedestrianisation and parking arrangements, 

and a set of improvement measures has been developed. As part of this approach, Cumhuriyet Street, 

where the former railway corridor is located, is planned to be redesigned as a pedestrian-priority axis 

supported by a public transport line operating along the same route. 

Within this framework, the Seka Park– Bus Station Tram Line has been planned. The line is intended to 

accommodate travel demand within and around the city centre and to encourage short, centre-oriented 

trips to be made by public transport. It also aims to strengthen the connection between the Yahyakaptan 

area, the intercity bus terminal, and the city centre. 

The proposed alignment begins at the Seka Park junction in the west and continues through the TCDD 

Station and the Pedestrian Promenade. After passing Perşembe Pazarı, it follows Şehit Rafet Karaca 

Street, reaches Doğu Kışla Youth Park, and proceeds along Köse Street, Mustafa Kemal Boulevard, Necip 

Fazıl Street, Sarı Mimoza Street, Salkım Söğüt Street, and Hanlı Street, ending at the İzmit Intercity Bus 

Terminal. 

The total length of the line is approximately 6.8 km, with 11 stations planned along the route. The route 

map for Alternative 4, as defined in the KTMP, is presented in the Figure 4.4. 
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Figure 4.4 Seka Park – Bus Station Line 

 

Based on the evaluation process, the Körfezray Project, identified as Alternative 1, was selected for 

advancement. The project has been restructured into two implementation phases, and it was decided that 

further planning and development activities would proceed accordingly. 

 

4.3 Technology Alternatives 

Within the scope of the KTMP, two principal technology alternatives are considered for meeting long-term 

mobility needs in the project corridor: rubber-tyred systems and light rail transit (“LRT”). These 

technologies differ significantly in terms of capacity, operational performance, environmental footprint, and 

long-term sustainability. 

Rubber-tyred systems including buses, minibuses, and bus rapid transit (“BRT”), operate on asphalt or 

concrete roadways and rely on internal combustion or electric propulsion. While these systems provide 

operational flexibility and relatively lower initial investment costs, their performance is directly constrained 

by roadway conditions and traffic congestion. According to the KTMP, key urban corridors, particularly the 

D-100 and D-130 highways and their connections within the city centre, are already operating at or above 

capacity. Under such conditions, rubber-tyred systems experience reduced operational speeds, increased 

travel time variability, and limited ability to accommodate future passenger demand growth. Allocating 

dedicated road space for BRT operations would further reduce the capacity available for general traffic 

while still failing to provide the required long-term passenger throughput. 
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From an environmental perspective, rubber-tyred systems are associated with higher noise levels and, 

unless fully electrified, contribute to greenhouse gas emissions and local air pollutants. These systems are 

generally more suitable for lower-demand corridors or as feeder services rather than as a high-capacity 

urban transport backbone. 

Light Rail Transit (“LRT”), on the other hand, operates on steel rails and provides a medium-to-high-

capacity transit solution particularly suitable for dense urban corridors. LRT systems generally operate on 

routes that are physically separated from regular traffic, which helps maintain consistent speeds and 

dependable travel times. Its electric traction results in lower emissions, reduced noise levels, and improved 

environmental performance. 

From a capacity standpoint, LRT provides significantly higher passenger throughput per direction 

compared to road-based systems and is designed to function as the primary public transport backbone in 

corridors with high daily passenger demand. The system allows efficient movement of large passenger 

volumes without adding further pressure to the existing road network, which is already operating near or 

beyond its limits. 

In summary, while rubber-tyred systems offer flexibility and lower upfront costs, their long-term 

performance is constrained by roadway congestion, limited capacity, and environmental considerations. 

The LRT system provides a more sustainable, reliable, and higher-capacity solution that aligns with 

projected demand growth and the strategic objectives of sustainable urban mobility in Kocaeli Province. 
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5. ESIA APPROACH AND 
METHODOLOGY 

5.1 Overall ESIA Approach 

This chapter defines the ESIA process steps and the international standards to be considered during this 

process. Figure 5.1 illustrates the approach that is being adopted for the ESIA study, which reflects WSP’s 

ESIA methodology.  

 

Figure 5.1 ESIA Process Steps 

Summary of the ESIA process is presented in Table 5.1. 
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Table 5.1 Scope Assessment of IFC Performance Standards with Physical, Biological and 
Social Components 

Stage Summary 

Scoping  The aspects that will be included in the ESIA are defined and preliminarily 

assessed at the scoping stage. Potential Project’s components, actions 

and impacts defined at this stage are verified and assessed during ESIA.  

Baseline Studies  Available data on the current environmental and social conditions and 

main trends will be acquired for the components identified at the scoping 

stage. A bibliographic analysis and, where necessary, field surveys will be 

conducted for baseline data collection. 

Stakeholder Engagement Stakeholders will be involved in all stages of the ESIA process, to gather 

input on critical issues.  

Impact assessment  Environmental and social impacts will be calculated, and mitigation 

measures will be defined for each environmental and social component. 

Residual environmental and social impacts of the Project will be presented 

in this stage, considering the minimization effects of the mitigation 

measures and monitoring suggestions/requirements. 

Environmental and Social 

Management System and 

Plan (ESMS/ESMP) 

ESMS/ESMP will describe the mitigation measures to be implemented 

according to the mitigation hierarchy to minimize the environmental and 

social impacts.  

Disclosure  ESIA will be disclosed to the public and concerns will be collected. In the 

final ESIA public concerns need to be addressed. 

 

5.2 ESIA Methodology 

5.2.1 Identification of the Project Actions 

Project actions are activities that are directly or indirectly related to the Project which can interfere with the 

environment as primary generative elements of environmental or social pressures, have been identified 

from the project description and from the documents provided, in the context of this methodology as impact 

factors.  

Project actions associated with the Project’s development from the site preparation and construction 

phases, through operations to decommissioning are listed below. 

5.2.1.1 Site Preparation and Construction Phase 

◼ Land acquisition (pre-construction): includes all necessary administrative and field activities that 

allow the Project proponents to enter in possession of the Project areas. 
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◼ Vegetation clearing: includes removal of natural vegetation, particularly trees and shrubs to allow 

excavators and dozers to enter the work areas and other Project areas. 

◼ Topsoil/soil removal: includes stripping of the first layers of vegetated topsoil (including the 

herbaceous vegetation) for storage on dedicated areas and all actions to prevent soil degradation like 

water runoff and wind erosion. 

◼ Surface levelling and grading (including demolition of existing structures): includes excavation 

and earthwork to create the surface over which the Project will be constructed. 

◼ Temporary stockpiling of material: includes temporary storage of the Project elements or other 

construction materials in stock yards. 

◼ Transportation of construction materials: includes transportation of the Project elements and 

construction material from the ports-station of arrival to the stock yards and camps and from the 

stockyards/camps to the working or construction areas. 

◼ Construction of the railway and stations: includes laying of concrete foundations, erection of 

buildings and infrastructures, electrical, hydraulic, telecommunication systems, etc. 

◼ Construction of the temporary and associated facilities: includes laying of concrete foundations, 

erection of buildings and infrastructures, electrical, hydraulic, telecommunication systems, etc. 

◼ Accommodation and management of workforce: include all activities and services relating to the 

accommodation of workers including bedding, catering, water and disposal of wastewater, 

management of free time, and all the administrative and management activities to ensure full respect 

of workers’ rights and duties. 

◼ Disposal of waste deriving from construction (including excavated soil): refers to the waste 

disposal activities (disposal of waste generated from all Project activities during construction phase, 

including excavated soil). 

◼ Disposal of wastewater: refers to the wastewater disposal activities (wastewater from construction 

works, temporary facilities and associated facilities). 

◼ Operation of temporary and associated facilities during the construction: 

◼ Operation of segment facility (operation of facility, loading and transportation of material) 

◼ Operation of concrete batching plants, (material loading, temporary storage of material, operation 

of facility, loading and transportation of material) 

◼ Operation of train storage and parking area (unloading of excess materials/topsoil, surface levelling 

and grading, storage) 

◼ Rehabilitation of train storage and parking area 

◼ Operation of camp sites 

◼ Resettlement and livelihood restoration: includes all the activities to ensure that affected 

populations are resettled in adequate areas and their livelihood is maintained or enhanced. 
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5.2.1.2 Operation Phase 

◼ Operation of the railway and stations including the maintenance activities: includes technical 

(operation of the plant/infrastructure, surveillance, monitoring, maintenance) and administrative 

activities to maintain the Project in operation according to standard operating procedures. 

◼ Disposal of waste deriving from operation: refers to the disposal of waste generated from all Project 

activities during operation phase. 

◼ Disposal of domestic wastewater: refers to the domestic wastewater disposal activities from Project 

components (railway stations etc.). 

5.2.1.3 Decommissioning/Closure Phase (Not foreseen) 

◼ Dismantling: includes demolition of existing structures like buildings, roads, culverts, etc. 

◼ Transport of dismantled material: includes transportation of the Project elements and dismantled 

material from the ports-station of arrival to the stock yards and camps and from the stockyards/camps 

to the working or construction areas. 

◼ Disposal of waste deriving from dismantling: refers to the waste disposal activities (disposal of 

waste generated from all Project activities during closure phase). 

◼ Closure of the Project activities 

5.2.2 Identification of the Impact Factors 

Project Actions generate Impact Factors, intended as potential interferences that can influence, both 

positively or negatively, directly or indirectly, the environmental and/or social components.  

Taking into account the national EIA process, international guidelines, and previous experience, the Impact 

Factors associated with the Project Actions are presented in the table below. 

Table 5.2 Project Actions and Relevant Impact Factors 

Project Actions Impact Factors 

Pre-construction and Construction 

Land Acquisition 
 
Vegetation Clearing 
 
Topsoil/ Soil Removal 
 
Surface levelling and grading  
(including demolotion of existing 
structures) 
 
Temporary stockpiling of material 
 
Transportation of construction  

Modification in the local morphology 
Pollutant emission to the soil 
Topsoil and subsoil removal 
Occupation of land 
Water abstraction (if any usage of surface water or 
groundwater) 
Discharge of wastewater/water 
Changes in sedimentation pattern 
Accidental introduction of hazardous chemicals 
Emission of dust and particulate matter 
Emission of gaseous pollutants  
GHG Emissions 
Emission of noise  
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Project Actions Impact Factors 

Materials 
 
Construction of the railway and 
highway 
 
Construction of the temporary and 
associated facilities (if any) 
 
Disposal of waste deriving from 
construction (including excavated 
soil) 
 
Disposal of wastewater 
 
Operation of temporary and 
associated facilities (if any) during 
construction 
 
Resettlement and livelihood 
restoration 

Emission of vibration 
Modification in road traffic 
Interruption of roads and limitation of traffic 
Emission of light 
Introduction of buildings/ infrastructures 
 
Modification in local hydrology and hydrogeology  
Vegetation disturbance 
Accidental introduction and spreading of alien species 
(potential risk) 
 
Population influx and increased mobility 
Demand for workforce  
Demand for goods, materials and services 
Use of unfair employment terms and working conditions 
Exposure to occupational health and safety hazards 
Use of forced and child labour in project activities 
Incidence of discrimination, harassment, or unequal 
treatment 
Unfair employment and treatment of migrant workers 
Inadequate worker accommodation conditions 
Reduced traffic and pedestrian safety due to project 
activities 
Infrastructure and equipment design 
Transport of dangerous goods 
Community exposure diseases 
Excessive or inappropriate use of force by security 
personnel 
Physical and/or economic displacement 
Impact on the cultural heritage 
Limitation of access to ecosystem services  
Limitation of access to education services 
Limitation of access to health services 
Damage/disruption on road and transportation  
Disruption of access to water sources 
Inadequate access to project information 
Incidence of gender-based violence and sexual 
harassment 

Operation 

Operation of railway and stations 
including the maintenance activities 
Disposal of waste deriving from 
operation/ maintenance 
Disposal of domestic wastewater 

Pollutant emission to the soil 
Occupation of land 
Water abstraction 
Discharge of wastewater/water 
Accidental introduction of hazardous chemicals 
Emission of dust and particulate matter 
GHG Emissions 
Emission of noise  
Emission of vibration 
Increased Road Traffic around the stations 
Decreased Road Traffic Load on Provincial Level (positive 
impact) 



 

Kocaeli North Light-Rail Transit (Körfezray Metro) Project 
Environmental and Social Impact Assessment Report - Chapter 1-5 
2026-05-04 | 25753037_Final_Rev00 71 
 

Project Actions Impact Factors 

Emission of light 
Introduction of buildings/ infrastructures 
 
Presence of new buildings/ infrastructures 
Modification in local hydrology and hydrogeology 
Railway traffic 
Introduction and spreading of alien species (potential risk) 
 
Population increases during operation 
Contribution on National Economy 
Operation traffic 
Infrastructure and equipment design 
Access to land 
Transportation 

Decommissioning 

Dismantling 
Transportation of dismantled 
material 
Disposal of waste deriving from 
dismantling 
Closure of the Project activities 

A new impact is not expected other than those listed in the 
construction and operation phases in the decommissioning 
and closure phase (after the mitigation) of the Project.  

 

5.2.3 Identification of the Environmental and Social 

Components 

Impacts are identified as potential interferences of the impact factors with the environmental components 

identified. The assessment is carried out using matrices where environmental components are shown in 

rows and impact factors in columns. 

When an impact factor has a potential to alter an environmental and social component, an impact is 

identified in the matrix. These impact factors may occur either directly or indirectly. 

All identified impacts are described by explaining how they occur and what their possible effects may be. 

Separate matrices have been prepared to show the relationship between project activities and physical, 

biological, and social components, and these are presented in Table 5.3, Table 5.4 and Table 5.5. 
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Table 5.3 Matrix for Physical Components and Impact Factors 

Impact factor 
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Meteorology and Climatology 
        √ √ √   

Geology and geomorphology 
√         

  
  

Soil and sub-soil  √ √ √          

Hydrology and surface water 
quality 

    √ √ √ √  
  

  

Hydrogeology and 
groundwater quality 

    √   √  
  

  

Air quality         √ √ √   

GHG emission          √ √   

Noise             √  

Vibration             √ 
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Table 5.4 Matrix for Biological Components and Impact Factors 

Impact factor 
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Biodiversity component √ √ √ √ √ √ √ √ 

Natural habitats √ √ √ √ √ √ √ √ 

Critical habitats √ √  √ √ √ √  

 

Table 5.5 Matrix for Social Components and Impact Factors* 
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Population increases 
during construction 

√          

Population increases 
during operation 

√          

Demand for workforce  √         

Demand for goods, 
materials and services 

 √         

Contribution on national 
economy 

 √         

Infrastructure and 
equipment design 

  √        

Introduction of buildings/ 
infrastructures 

         √ 

Emission of light           √ 

Topsoil and subsoil 
removal 

       √  √ 

Surface levelling and 
grading 

       √   

General 
engineering/construction 
works 

       √   
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Emission of dust and 
particulate matter 

         √ 

Emission of light          √ 

Traffic and pedestrian 
safety 

  √      √  

Transport of dangerous 
goods 

  √        

Community exposure 
diseases 

  √        

Security   √        

Increased road traffic 
around the stations 

  √      √  

Decreased road traffic load 
on provincial level (positive 
impact) 

  √      √  

Physical displacement    √       

Economic displacement    √       

Limitation of access to 
ecosystem services 

   √       

Limitation of access to land 
(agricultural and pasture) 

   √       

Limitation of access to 
education 

    √      

Limitation of access to 
health services 

    √      

Damage on roads      √    √  

Access to water sources     √      

Transportation     √    √  

Impact on gender issues      √     

Impact on the vulnerable 
groups 

      √    

*It should be noted that Human Rights Impact assessment including gender aspect will be assessed based on the methodology proposed in EP 

IV hence it is not reflected in above table. 
 

 



 

Kocaeli North Light-Rail Transit (Körfezray Metro) Project 
Environmental and Social Impact Assessment Report - Chapter 1-5 
2026-05-04 | 25753037_Final_Rev00 75 
 

5.2.4 Methodology of the Impact Assessment 

5.2.4.1 Assignment of the Sensitivity Level 

As previously stated, the final goal in determining the Project’s baseline is the evaluation of the sensitivity 

of each environmental and social component as a precondition to perform the impact assessment. 

Each environmental and social component may differ in sensitivity towards possible impacts generated by 

the Project. The sensitivity of a component is typically evaluated on the basis of the presence/absence of 

some features which define both the component’s current degree of quality and susceptibility to changes. 

For  example, for physical components the sensitivity is typically related to the quality of the receiving 

environment, such as high or low levels of ambient noise and ambient air quality, presence or absence of 

soil pollution, surface or groundwater pollution, and the like; for biological components sensitivity is linked 

to the presence of threatened, endemic, and protected species or habitats; for social components the 

presence of vulnerable groups or individual in the community (such as needy, elderly, members of ethnic 

or religious minorities, indigenous people, etc) and historical sites are among the elements that determine 

sensitivity.  

The sensitivity (S) of the component is defined using component-specific metrics during the baseline and 

can assume values between 1 and 5 associated to a definition from Low to High. The S value is assigned 

considering both the component’s characteristics and the possible presence of sensitivity features. 

The following list presents potential sensitivity features to be considered in defining the sensitivity of typical 

environmental and social components considered for the ESIA studies. The specific metrics and levels of 

sensitivity for each of the features considered will be defined during the baseline studies and will be 

presented in the ESIA Report.  

Geology and geomorphology: 

◼ Presence of faults: areas with active faults are considered to pose highest risks to the project and 

hence are considered of higher sensitivity. 

◼ Presence of landslides: areas within the range of landslides are considered to pose highest risks to 

the project and hence are considered of higher sensitivity. 

◼ Other geohazards: (karst areas, slope erosion, liquefaction, stream channels, etc.). the presence of 

other geohazards in the Project area is considered of higher sensitivity. 

◼ Seismicity: the location of the Project in areas classified as at seismic risk is considered of higher 

sensitivity. 

Soils: 

◼ Soil agricultural potential: soils with highest agricultural potential according to local or global 

assessments are attributed a higher sensitivity, 

◼ Soil erosion potential: soils with highest erosion potential according to local or global assessments are 

attributed a higher sensitivity. 

◼ Soil pollution potential: soils in areas identified and previously used for industrial, mining, or intensive 

agriculture are attributed a higher sensitivity.  
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Surface water:  

◼ Presence of waterbodies in the Project area of influence and level of ecological integrity; the sensitivity 

increases with the level of ecological integrity. 

◼ Presence of waterbodies in the Project area of influence and level of water/sediment pollution; the 

sensitivity increases in the presence of polluted watercourse. 

◼ Presence of waterbodies and level of tolerance to hydrological changes; the sensitivity is higher for 

waterbodies with a low level of tolerance for hydrological changes. 

Groundwater: 

◼ Presence of shallow aquifers; the sensitivity increases with the presence of shallow aquifers that could 

be more easily exposed to contamination source. 

◼ Productivity of exploited aquifers; aquifers with low productivity might be depleted in case the Project 

entails groundwater abstraction. The sensitivity is higher for aquifer with low productivity. 

◼ Presence and extent of existing groundwater exploitation; the sensitivity is higher for aquifers already 

exploited. 

◼ Rock permeability; the sensitivity increases in case the subsoil is made of rocks with high permeability. 

◼ Aquifer vulnerability; the sensitivity increases with the vulnerability of the aquifer as determined by 

accepted methodologies. 

Components with sensitivity to air emissions: 

◼ Presence of settlements and population potentially exposed to air emissions from the Project; the 

sensitivity increases with the number of people exposed. 

◼ Presence of vulnerable targets (schools, hospitals, retirement houses, etc.) exposed to air emissions 

from the Project; the sensitivity increases with the number of vulnerable people exposed. 

◼ Air quality levels in the areas affected by the Project; the sensitivity increases in areas already polluted 

and in areas designated for air quality protection. 

◼ Presence of sensitive ecological receptors like protected or classified areas, protected or endangered 

habitats and species. 

Components with sensitivity to noise and vibration: 

◼ Presence of settlements and population potentially exposed to noise and vibration from the Project; 

the sensitivity increases with the number of people exposed. 

◼ Presence of vulnerable targets (schools, hospitals, retirement houses, etc.) exposed to noise and 

vibration from the Project; the sensitivity increases with the number of vulnerable people exposed. 

◼ Ambient noise and vibration levels and/or sources in the areas affected by the Project; the sensitivity 

increases in areas already experiencing high levels of noise and vibrations and in areas designated 

for protection from noise and vibrations. 

◼ Presence of sensitive ecological receptors like protected or classified areas, protected or endangered 

habitats and species. 
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Landscape and components with sensitivity to visual quality: 

◼ Presence and number of settlements/people within the visual zone of visual influence. 

◼ Presence of areas of touristic interest within the visual zone of visual influence. 

◼ Presence of roads and volume of traffic within the visual zone of visual influence. 

◼ Presence of archaeological, cultural, historic areas within the visual zone of visual influence. 

◼ Presence of natural parks protected and classified areas within the visual zone of visual influence. 

Habitats and biodiversity features: 

◼ Number of species of flora or fauna present in the habitat. The sensitivity increases with the number 

of species present. 

◼ Presence of threatened species of flora or fauna in the habitat as defined by global (IUCN) or national 

red lists. The sensitivity increases with the number of threatened species present and the threat level. 

◼ Presence of endemic or restricted range species of flora or fauna in the habitat as defined by global 

(IUCN) or national red lists. The sensitivity increases with the number of species present and the level 

of endemicity. 

◼ Presence of protected species or species listed in international conventions for the protection of 

biodiversity. The sensitivity increases with the number of protected/listed species. 

◼ Presence of invasive alien species. The sensitivity is higher for habitats in areas with a higher number 

of invasive alien species present. 

◼ Presence of natural habitats; the sensitivity increases with the surface of natural habitats present in 

the Project area of influence. 

◼ Presence of threatened or protected habitats; the sensitivity increases with the surface of threatened 

or protected habitats present in the Project area of influence. 

◼ Presence of critical habitats; the sensitivity increases with the surface of critical habitats present in the 

Project area of influence. 

◼ Presence of relevant nursery, spawning or feeding grounds or migration routes. 

Protected areas: 

◼ Presence of protected areas; the sensitivity increases with the number, extent and level of protection 

of protected areas present in the Project area of influence. 

Local communities: 

◼ Presence of skilled personnel in the local community; the sensitivity (to positive impacts) is higher the 

more people with skills relevant to the Project. 

◼ Presence of businesses and economic activities relevant to the Project; The sensitivity to positive 

impacts is higher for communities with a well-structured business community. 
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◼ Level of health care available; the Project could cause a population influx that can put a strain to 

existing health services if left unmanaged. The sensitivity of communities is higher in areas with an 

insufficient level of healthcare available. 

◼ Presence of communicable diseases; the spreading of communicable diseases can be exacerbated 

by the influx of workers due to the Project. The sensitivity of communities is higher for those more 

prone to be affected due to local conditions. 

◼ Overall health state of the population; the Project might cause increased levels of exposure to 

environmental health determinants like air pollutants, noise and vibrations, etc. The sensitivity of 

communities is higher in the presence of existing health issues in the communities potentially affected 

by the Project. 

◼ The presence of environmental health determinants like air and water pollution, soil and groundwater 

contamination increase the community sensitivity. 

◼ Areas with concentrated fisheries activities; areas with abundance of fishery resources. 

Education: 

◼ Presence of education facilities;  

◼ Level of education of the population;  

Health: 

◼ Level of health care available; the project could cause a population influx that can put a strain to existing 

health services if left unmanaged. The sensitivity is higher in areas with an insufficient level of 

healthcare available;  

◼ Presence of communicable diseases; the spreading of communicable diseases can be exacerbated 

by the influx of workers due to the project. The sensitivity is higher in areas affected by a high level of 

communicable diseases.  

◼ Overall health state of the population; the project might cause increased levels of exposure to 

environmental health determinants like air pollutants, noise and vibrations, etc. The sensitivity is higher 

in the presence of existing health issues in the communities potentially affected by the project.  

◼ Presence of existing environmental health determinants. The presence of environmental health 

determinants like air and water pollution, soil and groundwater contamination are increasing the 

sensitivity.  

Ecosystem Services  

◼ Presence of ecosystem services;  

◼ Dependence of the local communities from ecosystem services  

Cultural heritage: 

◼ Presence of protected or recognized sites of archaeological or cultural value; the sensitivity increases 

with the number, cultural/scientific value and level of protection of sites potentially affected;  
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◼ Presence of sites with a high archaeological potential in the absence of specific site information or 

appropriate protection mechanisms; the sensitivity increases with the archaeological potential as 

indicated by relevant experts; 

◼ Presence of intangible cultural values like sacred sites, initiation sites, sites used for cultural events, 

sites recognized in oral traditions, etc. the sensitivity increases with the number of sites and values as 

recognized by the local communities. 

The component’s Sensitivity can vary from low (1) to high (5) according to the following definitions: 

◼ Low (1): the component does not present elements of sensitivity; 

◼ Medium-low (2): the component presents few elements of sensitivity that have limited significance; 

◼ Medium (3): the component presents numerous elements of sensitivity that have limited significance; 

◼ Medium-high (4): the component presents few elements of sensitivity that have high significance; 

◼ High (5): the component presents numerous elements of sensitivity that have high significance.  

The list of sensitivity features represents a tool/guideline used by the experts along with the “expert 

judgement” to rank the sensitivity of each component in the abovementioned five classes. For the 

biodiversity components the sensitivity assessment will also consider the ecological and biological 

characteristics of each component in relation to the possible impacts generated by the Project. 

Sensitive receptors of the Project will be identified through satellite images, interview with the mukhtars of 

the close settlements and local community during the social baseline field studies. 

5.2.5 Scoring the Impact Factors 

The impact factors identified during the analysis of the Project and through the definition of the project 

phases and project actions are assessed in their relevance, using a scoring system. The parameters 

considered to assess the impact factor score are the following:  

Duration (D):  is the duration of the impact factor and can vary from short to long according to the following 

definitions: 

◼ very short, when the duration is shorter than a month; 

◼ short when the duration is between a month and one year; 

◼ medium when the duration is between one and two years; 

◼ long when the duration is between two and five years; 

◼ very long when the duration is over five year. 

Frequency (F): is the frequency with which the impact factor manifests itself: 

◼ single event; 

◼ infrequent, if it consists of a few events evenly or randomly distributed over time; 

◼ recurrent, if it consists of numerous events evenly or randomly distributed over time; 
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◼ frequent if it consists of a high number of events evenly or randomly distributed over time; 

◼ continuous, if the event has no interruption over time. 

Geographic extent (G): is the geographical area within which the impact factor can exert its effects:  

◼ project site; the impact factor is confined within the facilities owned or exclusively controlled by the 

project; 

◼ local; the impact factor extends to the areas or communities neighbouring the project site 

◼ regional; the impact factor extends to an area beyond the surroundings of the project site and to 

regional physical (airshed – watershed, etc) or administrative boundaries  

◼ national; the impact factor extends throughout several regions or to the entire country 

◼ international: the impact factor has an international or global reach   

Intensity (I): is a measure of the physical, economic or social severity of the impact factor:  

◼ negligible: the impact factor is generated in quantities that cannot be easily detected or perceived 

and that are unlikely to be able to cause any detectable change in the target environmental or 

social components;  

◼ low: the impact factor is generated in quantities that can be detected or perceived but whose effects 

are unlikely to cause tangible changes in the target environmental or social components; 

◼ medium, the impact factor is generated in quantities that are well within legal standards or accepted 

practices and/or whose effects are likely to cause tangible changes in the target environmental or 

social components;  

◼ high, the impact factor is generated in quantities that at the limit of legal standards or accepted 

practices and/or whose effects are likely to cause serious impairment in the target environmental 

or social components; 

◼ very high, the impact factor is generated in quantities that are at risk of exceeding the limits of legal 

standards or accepted practices and/or whose effects are likely to cause very serious to 

catastrophic damage to the target environmental or social components; 

Each of the parameters listed above can have a value between 1 and 5, and severity of the impact will be 

determined through an Impact Factor Score which will be the sum of the 4 parameters, hence it can 

assume a value between 5 and 20. 

5.2.6 Calculation of the Impact Value 

The calculation of the Impact Value will be done combining the Impact Factor Score, which express the 

magnitude of the impact, with the sensitivity of the target component (determined during the baseline), and 

the impact reversibility. 

The Reversibility (R) is the property of an impact to reduce its intensity over time and to eventually 

disappear entirely. It may vary from reversible to irreversible according to the following definitions:  

◼ reversible in the short term, if the initial condition of the component will be restored in a period between 

weeks and months after the end of the impact factor and/or the restoration activities; 
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◼ reversible in the short/mid-term, if the initial condition of the component will be restored in a period 

between a few months and one year after the end of the impact factor and/or the restoration activities; 

◼ reversible in the mid-term, if the initial condition of the component will be restored in a period between 

one and five years after the end of the impact factor and/or the restoration activities; 

◼ reversible in the long term, if the initial condition of the component will be restored in a period between 

five and 25 years after the end of the impact factor and/or the restoration activities; 

◼ irreversible, if it is not possible to predict restoration to the initial conditions. 

The reversibility is measured on a scale between 1 (short term) and 5 (irreversible).  

The Impact Value (IV) will be calculated by multiplying the Impact Factor Score with the component’s 

Sensitivity level and Reversibility, according to the following formula: IV= IFS x S x R 

5.2.7 Calculation of the Residual Impact 

The next step will consist in defining mitigation measures and assessing their effectiveness to reduce or 

eliminate the negative impact (or to maximize the positive one). The mitigation measures will be defined 

with reference to the mitigation hierarchy listed below in descending order of effectiveness: 

◼ Avoid; 

◼ Minimize; 

◼ Restore; 

◼ Offset; 

◼ Compensate. 

The effectiveness of the mitigation measures defined in the environmental and social management plans 

will be assessed using expert judgement and the outcomes from previous applications of similar mitigation 

measures to similar Projects. The definitions of the mitigation effectiveness may vary from none to high, 

as described below:  

◼ None: the measures can reduce the impacts by less than 20% of the expected outcome;  

◼ Medium low: the measures can reduce the impacts by 20% - 40% of the expected outcome; 

◼ Medium: the measures can reduce the impacts by 40% - 60% of the expected outcome; 

◼ Medium high: the measures can reduce the impacts by 60% - 80% of the expected outcome; 

◼ High: the measures can reduce the impacts by more than 80% of the expected outcome. 

The Mitigation effectiveness will be measured on a scale from 1 to 0.2 (1 = minimum effectiveness; 0.2 = 

maximum effectiveness) and the Residual Impact Value (RIV) will be calculated multiplying the impact 

value with the impact mitigation effectiveness as per the following formula: RIV = IV x M 

Positive Impacts 

Positive impacts are typically associated with economic and social opportunities and sometimes with 

environmental aspects a Project can solve (for example: a Project located in a brownfield where existing 
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environmental issues can be addressed). Projects are typically promoting activities to enhance the 

economic, social and environmental opportunities through specific programs, plans and measures 

including, for example, professional skills generation, community investment, shared value programs, 

remediation programs, biodiversity conservation Projects, etc.  

The assessment of positive impacts will be based on the same parameters used to evaluate the negative 

ones. The only difference will be that the mitigation measures will be replaced by enhancement measures, 

or measures to maximize the potential positive impacts.  

The enhancement measures effectiveness defined in the environmental and social management plan will 

be assessed using expert judgement and the outcomes of previous application of similar enhancement 

measures to similar Projects. The definitions of the enhancement effectiveness may vary from none to 

high as shown below:  

◼ None: the measures can enhance the positive impacts by less than 10% of the expected outcome;  

◼ Medium low: the measures can enhance the positive impacts by 10% - 20% of the expected outcome; 

◼ Medium: the measures can enhance the positive impacts by 20% - 30% of the expected outcome; 

◼ Medium high: the measures can enhance the positive the impacts by 30% - 40% of the expected 

outcome; 

◼ High: the measures can enhance the positive impacts by more than 40% of the expected outcome. 

5.2.8 Scale of the Residual Impacts 

The scale of the residual impacts resulting from the calculation described above will range from 0.8 to 500. 

The impact value will then be scaled to 5 levels by dividing into 5 classes with an equal number of values, 

the entire distribution of values will be obtained.  

The residual negative impacts will be classified into 5 levels according to the table below: 

Residual impact score Residual impact definition Colour Code 

0.8 – 33.0 Negligible   

33.1 – 76.0 Low   

76.1 – 136.0 Medium   

136.1 – 228.0 High   

228.1 – 500.0 Very High   

 

The residual positive impacts will be classified into 5 levels according to the table below: 

Residual impact score Residual impact definition Colour Code 

0.8 – 33.0 Negligible   

33.1 – 76.0 Low   

76.1 - 136.0 Medium   
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Residual impact score Residual impact definition Colour Code 

136.1 - 228.0 High   

228.1 – 500.0 Very High   

 

5.2.9 Overall Assessment 

The methodology described above will allow for an analytical assessment of impacts caused by individual 

impact factors over individual environmental and social components. The process therefore will result in a 

table presenting several impacts from different impact factors for each component.  

The table will define the assessment of the overall impact on each component. It will represent a synthesis 

of the impacts on a component from all the impact factors generated by the Project actions. The impact 

assessment will provide a comprehensive view of the impact value that will affect the environmental or 

biological component.  

The impact assessment will be expressed based on the assessor’s experience, assigning higher weight 

to the values less favourable to the component’s protection, in order to guide the assessment toward a 

more conservative approach.  

Impacts will be presented in separate tables for negative and positive impacts to avoid automatic trade-

offs and/or mediating between positive and negative aspects, as they will often target different sections of 

the community. 

5.2.10 Cumulative Impact Assessment 

Cumulative impacts are caused by the accumulation and interaction of multiple stresses affecting the parts 

and the functions of ecosystems. Of particular concern is the knowledge that ecological systems 

sometimes change abruptly and unexpectedly in response to apparently small incremental stresses. 

IFC Performance Standard 1 (2012) and another recent publication by IFC (Good Practice Handbook on 

Cumulative Impact Assessment and Management, August 2013) require that the ESIA includes a 

cumulative impact assessment (“CIA”), i.e., “cumulative impacts that result from the incremental impact, 

on areas or resources used or directly impacted by the project, from other existing, planned or reasonably 

defined developments at the time the risks and impacts identification process is conducted”.  

IFC guidelines denote that the scope of the cumulative impact assessment should be commensurate with 

the extent of cumulative impacts anticipated. This gives good direction to produce a focused assessment, 

considering only relevant disciplines. Cumulative impacts are limited to those impacts generally recognized 

as important on the basis of scientific concerns and/or concerns from Affected Communities5.  

Cumulative impacts can result from various types of interaction among different impact factors: 

 
5 Examples of cumulative impacts include: incremental contribution of gaseous emissions to an airshed; reduction of water flows in a watershed due to multiple 

withdrawals; increases in sediment loads to a watershed; interference with migratory routes or wildlife movement; or more traffic congestion and accidents due to 
increases in vehicular traffic on community roadways. 
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◼ Impacts arising from the accumulation of different impact factors at a specific location or over a specific 

receptor; as an example, the concurrent presence of the emission of noise and emission of dust during 

construction at the same location; 

◼ Impacts arising from the same impact factor over the same receptor in a different geographic location; 

as an example, the degradation of the same habitats in different locations may harm the population of 

associated species across their entire distribution area. 

◼ Impacts arising from the concurrent presence of impact factors caused by the Project and other 

development projects; as an example, we can consider the emission of dust from the construction and 

the concurrent construction of a new infrastructure project at the same location.  

The process to be followed for the assessment is consistent with the framework provided by IFC and 

illustrated in the figure below, as described in the following paragraphs. Good Practice Handbook proposes 

as a useful preliminary approach for developers in emerging markets the conduct of a rapid cumulative 

impact assessment (“RCIA”) which is illustrated below (see Figure 5.2). 

 

Figure 5.2 RCIA: Six-Step Approach 

 

For the purposes of the present study, the CIA will be limited to those residual effects (post mitigation) 

resulting from past, present or reasonably foreseeable human activities or actions which will occur within 

the area where a linkage between the residual effects resulting from the activities related to the Project 

and the residual effects of other actions will occur. 

The foreseeable projects that will supplement the Project with a third-party service or other independent 

projects proposed in the area will be identified and described to be considered in the CIA. There must be 

a reasonable potential that the other projects’ impacts will overlap with those of the Project in time and/or 

space. If this overlap is not apparent, then a CIA is not warranted. 
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Appendix A – List of Applicable National 
Legislation and International Agreements 
Ratified by Türkiye 

Current Environmental Laws and Regulations in Türkiye relevant to the Project 

Current Environmental Laws and Regulations 
Date and No of 
Issuing Official 
Gazette 

Environment Law 11.08.1983, 18132 

Permitting 

Regulation on Environmental Impact Assessment  29.07.2022, 31907 

Regulation on Environmental Auditing 12.06.2021, 31509 

Regulation on Environmental Permit and License 10.09.2014, 29115 

Air Quality 

Regulation on Control of Air Pollution caused by Heating 13.01.2005, 25699 

Regulation on Substances Depleting the Ozone Layer 07.04.2017, 30031 

Regulation on Control of Exhaust Gas Emission 11.03.2017, 30004 

Regulation on Control of Industrial Air Pollution 03.07.2009, 27277 

Regulation on the Reduction in the Sulphur Content of Some Fuel Types 06.10.2009, 27368 

Regulation on Controlling Odor Causing Emissions 19.07.2013, 28712 

Regulation on Monitoring of Greenhouse Gases 17.05.2014, 29003 

Water Quality 

Regulation on Water Pollution Control 31.12.2004, 25687 

Groundwater Law 23.12.1960, 10688 

Regulation on Protection of Groundwater against Pollution and Deterioration 07.04.2012, 28257 

Regulation on Protection of Wetlands 04.04.2014, 28962 

Regulation on Control of Pollution Caused by Dangerous Substances in Water 
and its Environment 

26.11.2005, 26005 

Regulation on Urban Wastewater Treatment 08.01.2006, 26047 
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Current Environmental Laws and Regulations 
Date and No of 
Issuing Official 
Gazette 

Regulation on Water Intended for Human Consumption 17.02.2005, 25730 

Regulation on Surface Water Quality 30.11.2012 28483 

Regulation on Protection of Waters against Pollution Caused by Nitrates from 
Agricultural Sources 

23.07.2016, 29779 

Soil Quality 

Regulation on Pollutant Release and Transport Registration 04.12.2021, 31679 

Law on Protection of Soil and Land Use 19.07.2005, 25880 

Regulation on Control of Soil Pollution and Contaminated Lands by Point 
Sources 

08.06.2010, 27605 

Waste Management 

Regulation on Waste Management 02.04.2015, 29314 

Regulation on Control of Excavation Soil, Construction and Demolition Wastes 18.03.2004, 25406 

Regulation on Control of Waste Batteries and Accumulators 31.08.2004, 25569 

Regulation on Control of Vegetative Oils 06.06.2015, 29378 

Regulation on Control of Medical Wastes 25.01.2017, 29959 

Regulation on Control of End-of-Life Tires 25.11.2006, 26357 

Regulation on Management of Waste Electrical and Electronic Goods 26.12.2022, 32055 

Regulation on Management of Waste Oils 21.12.2019, 30985 

Regulation on Control of End-of-Life Vehicles 30.12.2009, 27448 

Regulation on Landfills (Regular Storage of Wastes) 26.03.2010, 27533 

Regulation on Control of Packaging Wastes 26.06.2021, 31523 

Regulation on Control of Polychlorinated Biphenyls (PCBs) and Polychlorinated 
Terphenyls (PCTs) 

27.12.2007, 26739 

Regulation on Management of Radioactive Waste and Used Fuel 07.11.2023, 32362 

Regulation on Zero Waste  12.07.2019, 30829 

Chemicals Management 

Regulation on the Prevention of Major Industrial Accidents and Reducing Their 
Effects 

02.03.2019, 30702 

Regulation on the Transportation of Dangerous Goods by Railway 16.07.2015, 29418 
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Current Environmental Laws and Regulations 
Date and No of 
Issuing Official 
Gazette 

Regulation on the Transportation of Dangerous Goods by Road 18.06.2022, 31870 

Regulation on Safe Transportation of Radioactive Materials 08.07.2005, 25869 

Regulation on Safety Data Sheets on Hazardous Materials and Mixtures 13.12.2014, 29024 

Regulation on the Classification, Labelling and Packaging of Materials and 
Mixtures 

11.12.2013, 28848 

Regulation on Registration, Evaluation, Permission and Restriction of 
Chemicals 

23.06.2017, 30105 

Noise Management  

Regulation on Control of Environmental Noise 30.11.2022, 32029 

Regulation Related to Noise Emissions Generated by Equipment for Outdoor 
Use 

30.12.2006, 26392 

Type Approval Regulation on Exterior Noise Emissions and Exhaust Systems 
of Motor Vehicles 

30.11.2000, 24246 

Nature Conservation and Biodiversity 

Regulation on Wildlife Protection and Wildlife Enhancement Areas 08.11.2004, 25637 

Law on Forestry 08.09.1956, 9402 

National Parks Law 11.08.1983, 18132 

Cultural Heritage 

Law on Preservation of Cultural and Natural Assets  23.07.1983, 18113 

Principal Decision (No. 658) - 

Law on the Approval of the Convention for the Protection of the Intangible 
Cultural Heritage 

19.01.2006 

Land Use 

Law on Soil Preservation and Land Utilization 19.07.2005, 25880 

Pasture Law 28.02.1998, 23272 

Expropriation Law 08.11.1983, 18215 

Settlement Law 26.09.2006, 26301 

Construction Law 09.05.1985, 18749 

Resources Management 

Energy Efficiency Law 02.05.2007, 26510 



 

Kocaeli North Light-Rail Transit (Körfezray Metro) Project 
Environmental and Social Impact Assessment Report - Chapter 1-5 
2026-05-04 | 25753037_Final_Rev00 89 
 

Current Environmental Laws and Regulations 
Date and No of 
Issuing Official 
Gazette 

Regulation on the Improvement of the Energy Sources and the Efficiency in the 
Energy Usage 

27.10.2011, 28097 
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Current Labour and H&S Laws and Regulations in Türkiye 

Existing Labour and H&S Laws and Regulations Date and No of 
Issuing Official 
Gazette 

Laws 

Labour Law 
(Aims to regulate the working conditions and work-related rights and 
obligations of employers and employees working within the confines of an 
employment contract.) 

10.06.2003, 25134 

Occupational Health and Safety Law 30.06.2012, 28339 

Regulations 

Regulation on Safety and Health Requirements Working with Display Screen 
Equipment 

16.04.2013, 28620 

Regulation on Protection of Workers from the Risks of Vibration 22.08.2013, 28743 

Regulation on Protection of Workers from Noise Related Risks 28.07.2013, 28721 

Regulation on Management of Dust 05.11.2013, 28812 

Regulation on Health and Safety Signs  11.09.2013, 28762 

Regulation on Health and Safety at Construction Works 05.10.2013, 28786 

Regulation on Protection of Workers from the Risk of Explosive Environments 30.04.2013, 28633 

Regulation on Health and Safety Precautions Regarding Working with 
Asbestos 

25.01.2013, 28539 

Regulation on Manual Handling 24.07.2013, 28717 

Regulation on Principles and Procedures for Health and Safety Training of 
Employees 

15.05.2013, 28648 

Regulation on Health and Safety Precautions Regarding Workplace Buildings 
and Their Annexes 

17.07.2013, 28710 

Regulation on Use of Personnel Protective Equipment in Workplaces 02.07.2013, 28695 

Regulation on Health and Safety Conditions Regarding Use of Work 
Equipment 

25.04.2013, 28628 

Regulation on Health and Safety Regarding Temporary or Fixed-Term Works 23.08.2013, 28744 

Personnel Protective Equipment Regulation 01.05.2019, 30761 

Regulation on Health and Safety Precautions Regarding Working with 
Chemical Substances 

12.08.2013, 28733 

Regulations on the Prevention of Biological Exposure Risks 15.06.2013, 28678 

Regulation on the Employment of Pregnant or Lactating Women, Children's 
Care Homes and Breastfeeding Rooms 

16.08.2013, 28737 
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Existing Labour and H&S Laws and Regulations Date and No of 
Issuing Official 
Gazette 

Regulation on the Procedures and Principles of the Employment of Children's 
and Young Workers 

06.04.2004, 25425 

Regulation on Health and Safety Services 29.12.2012, 28512 

Regulation on Health and Safety Risk Assessment 29.12.2012, 28512 

First Aid Regulation 29.07.2015, 29429 

Regulation on Protection of Buildings Against Fire 19.12.2007, 26735 

Regulation on Work Stoppage in Workplaces 30.03.2013, 28603 

Regulation on Emergency Cases in Workplaces 18.06.2013, 28681 

Regulation on Health and Safety Precautions Regarding Working with 
Cancerogenic and Mutagenic Substances 

06.08.2013, 28730 

Regulation on Equipment and Protective Systems Used in Potentially 
Explosive Atmospheres 

30.6.2016, 29758 

Regulation on Occupational Hygiene Measurement, Testing and Analyses 27.01.2023, 32086 

Regulation on the Duties, Authorities, Responsibilities and Trainings of 
Occupational Safety Specialists 

29.12.2012, 28512 

Regulation on the Duties, Authorities, Responsibilities and Trainings of 
Occupational Physicians and Other Healthcare Personnel 

20.07.2013, 28713 
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Other Applicable Legislation Relevant to the Project 

Other Applicable Legislation Relevant to the Project Date and No of 
Issuing Official 
Gazette 

General Public Health Law 24.04.1930, 1489 

Law on the Protection of Cemeteries 13.06.1994, 21959 

Regulation on Preparation of Spatial Plans 14.06.2014, 29030 

Unplanned Areas Construction Regulation 02.11.1985, 18916 

Regulation on Workplace Establishment and Operating Licenses 10.08.2005, 25902 

Regulation on Buildings located on the Disaster Areas 14.07.2007, 26582 

Türkiye Building Earthquake Regulation 18.03.2018, 30364 

Regulation on the Obtaining, Processing and Control of the Sand, Gravel and 
Similar Materials 

08.12.2007, 26724 

Railway Safety Regulation 19.11.2015, 29537 
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International Agreements which Türkiye is a Party 

International Convention / Protocol Date and No of 
Issuing Turkish 
Official Gazette 

European Cultural Convention; 19.12.1954  17.06.1957, 9635 

International Convention for the Establishment of the European and 
Mediterranean Plan Protection Organization; Paris, 1951  

10.08.1965 

The Convention for the Protection of Cultural Property in the Event of Armed 
Conflict; 14.04.1954  

08.11.1965, 12145 

International Convention for the Protection of Birds; Paris, 1959  17.12.1966, 12480 

Convention on Legal Responsibilities about the Nuclear Energy Field; 
29.1.1960, and its addendum protocol dated 28.01.1964 

13.06.1967, 12620 

Radiation Protection Convention; Geneva, 1960  25.07.1968, 12959 

Agreement on an International Energy Program; Paris, 1974  04.05.1981 

Convention for the Protection of the World Cultural and Natural Heritage; 
Paris, 1972 

14.02.1983, 17959  

Convention on Long-Range Transboundary Air Pollution; Geneva, 1979  23.03.1983,17996 

The Convention on the Conservation of European Wildlife and Natural 
Habitats (Bern Convention); Bern, opened for signature on 19.09.1979, 
entered into force on 01.06.1982 

Ratification date: 
02.05.1984 
Entered into force: 
01.09.1984 

Protocol to the Convention on Long-Range Transboundary Air Pollution on 
the Financing of the Co-operative Program for Monitoring and Evaluation of 
the Long-Range Transmission of Air Pollutants in Europe; Geneva, 1984  

23.07.1985, 18820 

Convention on the Control of Transboundary Movements of Hazardous 
Waste and Disposal; Basel, 22.03.1989 

15.05.1994, 21935 

The Convention on Wetlands of International Importance, especially as 
Waterfowl Habitat (Ramsar Convention); entered into force on 21.12.1975 

17.05.1994, 21937 

Montreal Protocol on Substances That Deplete the Ozone Layer; Montreal, 
opened for signature on 16.09.1987, entered into force on 1.1.1989 
(Revisions: 1990,London; 1991,Nairobi; 1992,Copenhagen; 1993,Bangkok; 
1995,Vienna; 1997,Montreal; and 1999,Beijing) 

28.12.1994, 22155 

Convention on International Trade in Endangered Species of Wild Fauna and 
Flora (CITES); opened for signature on 3.3.1973, entered into force on 
1.7.1975 

20.06.1996, 22672 
(entered into force on 
22.12.1996) 

United Nations Convention to Combat Desertification; Paris, 17.6.1994, 
entered into force in December 1996 

1997 

Biodiversity Convention; opened for signature at the Earth Summit in Rio de 
Janeiro on 5.6.1992, entered into force on 29.12.1993 

27.12.1996, 22860 

http://en.wikipedia.org/wiki/Waterfowl
http://en.wikipedia.org/wiki/London
http://en.wikipedia.org/wiki/Nairobi
http://en.wikipedia.org/wiki/Copenhagen
http://en.wikipedia.org/wiki/Bangkok
http://en.wikipedia.org/wiki/Vienna
http://en.wikipedia.org/wiki/Montreal
http://en.wikipedia.org/wiki/Beijing
http://en.wikipedia.org/wiki/Earth_Summit
http://en.wikipedia.org/wiki/Rio_de_Janeiro
http://en.wikipedia.org/wiki/Rio_de_Janeiro
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International Convention / Protocol Date and No of 
Issuing Turkish 
Official Gazette 

Convention on the Transboundary Effects of Industrial Accidents 18.03.1992 

The Stockholm Convention on Persistent Organic Pollutants 30.07.2009, 27304 

United Nations Framework Convention on Climate Change; 2004, and Kyoto 
Protocol on Global Warming; 2008 
 
General principle of Kyoto is the signatory parties should decrease their GHG 
emissions by 5.2% of the 2009 amount till the end of 2012. After 2012, a new 
agreement and new emission limits will come into picture. 

Turkish Parliament 
accepted to be a 
signatory of Kyoto 
Protocol in February 
2009. However, 
Türkiye is not a party in 
the Protocol, thus has 
no commitment, until 
the end of 2012. 
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International Labour Organization (“ILO”) Conventions Ratified by Türkiye 

ILO Conventions 

Unemployment Convention, 1919  

Right of Association (Agriculture) Convention, 1921  

Weekly Rest (Industry) Convention, 1921  

Minimum Wage-Fixing Machinery Convention, 1928  

Forced Labour Convention, 1930  

Fee-Charging Employment Agencies Convention, 1933 

Workmen's Compensation (Occupational Diseases) Convention (Revised), 1934  

Underground Work (Women) Convention, 1935  

Officers' Competency Certificates Convention, 1936  

Shipowners' Liability (Sick and Injured Seamen) Convention, 1936  

Minimum Age (Industry) Convention (Revised), 1937 

Food and Catering (Ships' Crews) Convention, 1946  

Certification of Ships' Cooks Convention, 1946  

Medical Examination (Seafarers) Convention, 1946  

Medical Examination of Young Persons (Industry) Convention, 1946  

Final Articles Revision Convention, 1946  

Labour Inspection Convention, 1947  

Freedom of Association and Protection of the Right to Organise Convention, 1948  

Employment Service Convention, 1948  

Accommodation of Crews Convention (Revised), 1949  

Labour Clauses (Public Contracts) Convention, 1949  

Protection of Wages Convention, 1949  

Fee-Charging Employment Agencies Convention (Revised), 1949  

Right to Organise and Collective Bargaining Convention, 1949  

Minimum Wage Fixing Machinery (Agriculture) Convention, 1951  

Equal Remuneration Convention, 1951  

Social Security (Minimum Standards) Convention, 1952  

Abolition of Forced Labour Convention, 1957  

Seafarers' Identity Documents Convention, 1958  

Discrimination (Employment and Occupation) Convention, 1958  

Radiation Protection Convention, 1960  

Final Articles Revision Convention, 1961  

Equality of Treatment (Social Security) Convention, 1962  
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ILO Conventions 

Guarding of Machinery Convention, 1963  

Employment Policy Convention, 1964  

Minimum Age (Underground Work) Convention, 1965  

Maximum Weight Convention, 1967  

Accommodation of Crews (Supplementary Provisions) Convention, 1970  

Prevention of Accidents (Seafarers) Convention, 1970  

Workers' Representatives Convention, 1971  

Minimum Age Convention, 1973  

Human Resources Development Convention, 1975  

Tripartite Consultation (International Labour Standards) Convention, 1976  

Seafarers' Annual Leave with Pay Convention, 1976  

Labour Relations (Public Service) Convention, 1978  

Occupational Safety and Health (Dock Work) Convention, 1979  

Hours of Work and Rest Periods (Road Transport) Convention, 1979  

Occupational Safety and Health Convention, 1981  

Termination of Employment Convention, 1982  

Vocational Rehabilitation and Employment (Disabled Persons) Convention, 1983  

Occupational Health Services Convention, 1985  

Health Protection and Medical Care (Seafarers) Convention, 1987  

Repatriation of Seafarers Convention (Revised), 1987  

Safety and Health in Construction Convention, 1988  

Safety and Health in Mines Convention, 1995  

Worst Forms of Child Labour Convention, 1999  

Promotional Framework for Occupational Safety and Health Convention, 2006 



 

Kocaeli North Light-Rail Transit (Körfezray Metro) Project 
Environmental and Social Impact Assessment Report - Chapter 1-5 
2026-05-04 | 25753037_Final_Rev00 97 
 

Relevant European Regulations 

European Regulations 

Environmental Issues 

Impact 
Assessment 

◼ Council Directive 2014/52/EU on the assessment of the effects of certain 

public and private projects on the environment 

Air Quality ◼ Directive 2010/75/EU of the European Parliament and of the Council of 24 

November 2010 on industrial emissions (integrated pollution prevention and 

control). Directive 2010/75/EU replaces definitively, with effect from 7 

January 2014 

◼ Directive 2008/50/EC of the European Parliament and of the Council of 21 

May 2008 on ambient air quality and cleaner air for Europe 

◼ Directive 2003/87/EC of the European Parliament and of the Council of 13 

October 2003 establishing a scheme for greenhouse gas emission allowance 

trading within the Community and amending Council Directive 96/61/EC 

◼ Regulation (EU) 2024/590 of the European Parliament and of the Council of 

7 February 2024 on substances that deplete the ozone layer, and repealing 

Regulation (EC) No 1005/2009  

◼ Directive (EU) 2016/802 of the European Parliament and of the Council of 11 

May 2016 relating to a reduction in the sulphur content of certain liquid fuels 

(codification) 

◼ Directive (EU) 2016/2284 of the European Parliament and of the Council of 

14 December 2016 on the reduction of national emissions of certain 

atmospheric pollutants, amending Directive 2003/35/EC and repealing 

Directive 2001/81/EC 

Energy 
Conservation 

◼ Directive (EU) 2023/1791 of the European Parliament and of the Council of 

13 September 2023 on energy efficiency and amending Regulation 

(EU) 2023/955 

◼ Directive 2010/75/EU of the European Parliament and of the Council of 

24 November 2010 on industrial emissions (integrated pollution prevention 

and control)  

◼ IPPC Reference Document on Best Available Techniques for Energy 

Efficiency. February 2009 (corrected version as of 09/2021) 

Water and 
Wastewater Quality  

◼ Council Directive 91/271/EEC of 21 May 1991 Concerning Urban 

Wastewater Treatment 

◼ Directive (EU) 2020/2184 of the European Parliament and of the Council of 

16 December 2020 on the quality of water intended for human consumption 
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European Regulations 

◼ Directive 2006/118/EC of the European Parliament and of the Council of 12 

December 2006 on the protection of groundwater against pollution and 

deterioration 

◼  Directive 2006/118/EC of the European Parliament and of the Council of 

12 December 2006 on the protection of groundwater against pollution and 

deterioration 

◼ Directive 2000/60/EC of the European Parliament and of the Council of 23 

October 2000 establishing a framework for Community action in the field of 

water policy 

◼ Directive 2008/105/EC of the European Parliament and of the Council of 16 

December 2008 on environmental quality standards in the field of water 

policy, amending and subsequently repealing Council Directives 

82/176/EEC, 83/513/EEC, 84/156/EEC, 84/491/EEC, 86/280/EEC and 

amending Directive 2000/60/EC of the European Parliament and of the 

Council 

Water 
Conservation 

◼ Directive 2000/60/EC of the European Parliament and of the Council of 23 

October 2000 establishing a framework for Community action in the field of 

water policy 

◼ Directive 2008/105/EC of the European Parliament and of the Council of 16 

December 2008 on environmental quality standards in the field of water 

policy, amending and subsequently repealing Council Directives 

82/176/EEC, 83/513/EEC, 84/156/EEC, 84/491/EEC, 86/280/EEC and 

amending Directive 2000/60/EC of the European Parliament and of the 

Council 

Hazardous 
Materials 
Management 

◼ Regulation (EC) No 1907/2006 of the European Parliament and of the 

Council of 18 December 2006 concerning the Registration, Evaluation, 

Authorisation and Restriction of Chemicals (REACH), establishing a 

European Chemicals Agency, amending Directive 1999/45/EC and repealing 

Council Regulation (EEC) No 793/93 and Commission Regulation (EC) No 

1488/94 as well as Council Directive 76/769/EEC and Commission Directives 

91/155/EEC, 93/67/EEC, 93/105/EC and 2000/21/EC 

◼ Regulation (EC) No 1272/2008 of the European Parliament and of the 

Council of 16 December 2008 on classification, labelling and packaging of 

substances and mixtures, amending and repealing Directives 67/548/EEC 

and 1999/45/EC, and amending Regulation (EC) No 1907/2006 

◼ Regulation (EC) No 1272/2008 of the European Parliament and of the 

Council of 16 December 2008 on classification, labelling and packaging of 



 

Kocaeli North Light-Rail Transit (Körfezray Metro) Project 
Environmental and Social Impact Assessment Report - Chapter 1-5 
2026-05-04 | 25753037_Final_Rev00 99 
 

European Regulations 

substances and mixtures, amending and repealing Directives 67/548/EEC 

and 1999/45/EC, and amending Regulation (EC) No 1907/2006 

◼ Directive 2008/68/EC of the European Parliament and of the Council of 24 

September 2008 on the inland transport of dangerous goods 

Waste Management ◼ Directive 2008/98/EC of the European Parliament and of the Council of 19 

November 2008 on waste and repealing certain Directives  

◼ Directive 94/62/EC of the European Parliament and of the Council of 20 

December 1994 on packaging and packaging waste 

◼ Directive 2012/19/EU of the European Parliament and of the Council of 4 July 

2012 on waste electrical and electronic equipment (WEEE) 

◼ Directive 2011/65/EU of the European Parliament and of the Council of 

8 June 2011 on the restriction of the use of certain hazardous substances in 

electrical and electronic equipment 

◼ Directive 2006/66/EC of the European Parliament and of the Council of 6 

September 2006 on batteries and accumulators and waste batteries and 

accumulators and repealing Directive 91/157/EEC  

◼ Directive 2008/98/EC of the European Parliament and of the Council of 19 

November 2008 on waste and repealing certain Directives 

◼ Directive 2000/53/EC of the European Parliament and of 18 September 2000 

on end-of life vehicles 

◼ 32012L0019: Directive 2012/19/EU of the European Parliament and of the 

Council of 4 July 2012 on waste electrical and electronic equipment (WEEE)  

Noise  ◼ Council Directive of 6 February 1970 on the approximation of the laws of the 

Member States relating to the permissible sound level and the exhaust 

system of motor vehicles  

◼ Directive 2000/14/EC of the European Parliament and of the Council of 8 May 

2000 on the approximation of the laws of the Member States relating to the 

noise emission in the environment by equipment for use outdoors 

◼ Directive 2002/49/EC of the European Parliament and of the Council of 25 

June 2002 relating to the assessment and management of environmental 

noise 

Soil Quality ◼ Directive 2004/35/CE of 21 April 2004 on environmental liability with regard 

to the prevention and remedying of environmental damage 
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European Regulations 

Nature 
Conservation and 
Biodiversity 

◼ Council Directive 92/43/EEC of 21 May 1992 on the conservation of natural 

habitats and of wild fauna and flora 

◼ Council Decision 98/145/EC of 12 February 1998 on the approval, on behalf 

of the European Community, of the amendments to Appendices I and II to 

the Bonn Convention on the conservation of migratory species of wild 

animals as decided by the fifth meeting of the Conference of the parties to 

the Convention 

◼ Directive 2009/147/EC of the European Parliament and of the Council of 30 

November 2009 on the conservation of wild birds 

Occupational and Community Health and Safety Issues 

Occupational and 
Community Health 
and Safety 

◼ Directive 2009/104/EC of the European Parliament and of the Council of 16 

September 2009 concerning the minimum safety and health requirements for 

the use of work equipment by workers at work (second individual Directive 

within the meaning of Article 16(1) of Directive 89/391/EEC) 

◼ Council Directive 89/654/EEC of 30 November 1989 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) 

◼ Council Directive 89/655/EEC of 30 November 1989 concerning the 

minimum safety and health requirements for the use of work equipment by 

workers at work (amending directives 95/63/EC and 2001/45/EC) 

◼ Council Directive 89/656/EEC of 30 November 1989 on the minimum health 

and safety requirements for the use by workers of personal protective 

equipment at the workplace 

◼ Directive 2009/148/EC of the European Parliament and of the Council of 30 

November 2009 on the protection of workers from the risks related to 

exposure to asbestos at work  

◼ Council Directive 90/269/EEC of 29 May 1990 on the minimum health and 

safety requirements for the manual handling of loads where there is a risk 

particularly of back injury to workers 

◼ Council Directive 90/270/EEC of 29 May 1990 on the minimum safety and 

health requirements for work with display screen equipment 

◼ Directive 2004/37/EC of the European Parliament and of the Council of 29 

April 2004 on the protection of workers from the risks related to exposure to 

carcinogens or mutagens at work 
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European Regulations 

◼ Directive 2000/54/EC of the European Parliament and of the Council of 18 

September 2000 on the protection of workers from risks related to exposure 

to biological agents at work 

◼ Council Directive 92/57/EEC of 24 June 1992 on the implementation of 

minimum safety and health requirements at temporary or mobile construction 

sites 

◼ Council Directive 92/58/EEC of 24 June 1992 on the minimum requirements 

for the provision of safety and/or health signs at work 

◼ Council Directive 92/85/EEC of 19 October 1992 on the introduction of 

measures to encourage improvements in the safety and health at work of 

pregnant workers and workers who have recently given birth or are 

breastfeeding 

◼ Directive 1999/92/EC of the European Parliament and of the Council of 16 

December 1999 on minimum requirements for improving the safety and 

health protection of workers potentially at risk from explosive atmospheres 

◼ Directive 2002/44/EC of the European Parliament and of the Council of 25 

June 2002 on the minimum health and safety requirements regarding the 

exposure of workers to the risks arising from physical agents (vibration) 

◼ Directive 2003/10/EC of the European Parliament and of the Council of 6 

February 2003 on the minimum health and safety requirements regarding the 

exposure of workers to the risks arising from physical agents (noise) 

◼ Directive 2004/40/EC of the European Parliament and of the Council of 29 

April 2004 on the minimum health and safety requirements regarding the 

exposure of workers to the risks arising from physical agents 

(electromagnetic fields) 

◼ Commission Directive 2000/39/EC of 8 June 2000 establishing a first list of 

indicative occupational exposure limit values in implementation of Council 

Directive 98/24/EC on the protection of the health and safety of workers from 

the risks related to chemical agents at work 

◼ Council Directive 98/24/EC of 7 April 1998 on the protection of the health and 

safety of workers from the risks related to chemical agents at work 

◼ Council Directive 98/24/EC of 7 April 1998 on the protection of the health and 

safety of workers from the risks related to chemical agents at work 

◼ Directive 2012/18/EU of the European Parliament and of the Council of 4 July 

2012 on the control of major-accident hazards involving dangerous 

substances, amending and subsequently repealing Council Directive 

96/82/EC 
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European Regulations 

◼ Directive (EU) 2016/798 of the European Parliament and of the Council of 11 

May 2016 on railway safety 

Other 

Other ◼ Directive 2011/92/EU of the European Parliament and of the Council of 

13 December 2011 on the assessment of the effects of certain public and 

private projects on the environment 

◼ Directive 2010/75/EC of the European Parliament and of the Council of 24 

November 2010 concerning industrial emissions (integrated pollution 

prevention and control) 
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Appendix B – Applicable Environmental Limits 

Air Quality 

Ambient Air Quality Standards* 

Pollutant Time/ 
Averaging 
Period 

Maximum Allowable Limit 

EU1  Turkish2 IFC / WHO3  Project 
Standards 

SO2 (µg/m3)  Hourly 350 470 (for 2015) 
440 (for 2016) 
410 (for 2017) 
380 (for 2018) 
350 (for 2019-2023) 
350 (2024 and after) 

- 350 

24 hour 125 225 (for 2015) 
200 (for 2016) 
175 (for 2017) 
150 (for 2018) 
125 (for 2019-2023) 
125 (2024 and after)  

125 (Interim target-1) 
50 (Interim target-2) 
20 (guideline) 

125 

LTLV5 - 60 - 60 
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Pollutant Time/ 
Averaging 
Period 

Maximum Allowable Limit 

EU1  Turkish2 IFC / WHO3  Project 
Standards 

Yearly and 
winter season 
(Oct 1st – March 
31st) 
(for wildlife and 
ecosystem) 

- 20 -  20 

NO2 (µg/m3) Hourly 200 280 (for 2016) 
270 (for 2017) 
260 (for 2018) 
250 (for 2019-2023) 
200 (for 2024 and after) 

200 (guideline) 200 

Yearly 40 52 (for 2016) 
48 (for 2017) 
44 (for 2018) 
40 (for 2019-2023) 
40 (for 2024 and after) 

40 (guideline) 40 

PM10 (µg/m3) 24 hour 50 80 (for 2016) 
70 (for 2017) 
60 (for 2018) 
50 (for 2019-2023) 
50 (for 2024 and after) 

150 (Interim target-1) 
100 (Interim target-2) 
75 (Interim target-3) 
50 (guideline) 

50 
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Pollutant Time/ 
Averaging 
Period 

Maximum Allowable Limit 

EU1  Turkish2 IFC / WHO3  Project 
Standards 

Yearly 40 52 (for 2016) 
48 (for 2017) 
44 (for 2018) 
40 (for 2019-2023) 
40 (for 2024 and after) 

70 (Interim target-1) 
50 (Interim target-2) 
30 (Interim target-3) 
20 (guideline) 

40 

Fine particles (PM2.5, 
µg/m3) 

Yearly 25 (effective from 1 
January 2015) 
20 (effective from 1 
January 2020)1 

- 35 (Interim target-1) 
25 (Interim target-2) 
15 (Interim target-3) 
10 (guideline) 

10 

24 hour - - 75 (Interim target-1) 
50 (Interim target-2) 
37.5 (Interim target-3) 
25 (guideline) 

25 

Settled Dust 
(mg/m2/day) 

24 hour - 390 - 390 

Yearly 350 210 - 210 

* Türkiye is a candidate country in joining European Union and thus along with other environmental requirements, air quality limit values explained in the regulations of Türkiye 

have been aligned to the EU standards. IFC General EHS Guidelines (i.e. EHS Guidelines: Environmental - Air Emissions and Ambient Air Quality) states that IFC air quality 

standards will be applied in the absence of national relevant ambient quality guidelines and standards. Therefore, Turkish regulatory air quality limit values will be taken into 

consideration in assessing Project’s possible air quality impacts. 
1 Directive 2008/50/EC, 21 May 2008, ambient air quality and cleaner air  
2 Regulation on Control of Industrial Air Pollution  
3 IFC General Environmental, Health, and Safety (EHS) Guidelines (WHO stands for World Health Organization)  

4 Heavy metals are maximum allowable limits from the total content of the PM10 fraction averaged over one year. Limits are from Directive 2004/107/EC 
5LTLV: Long term limit value 
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Limits for Atmospheric Emissions from Stationary Sources 

Source Pollutant Turkish1 IFC2 Project Standards 

Diesel Generators NOx (mg/Nm3) 1,000 1,4603 

1,8504 
1,000 

SO2 (mg/Nm3) 900 -5 900 

PM (mg/Nm3) 75 50 50 

CO (mg/Nm3) 250 - 250 

1 Regulation on Control of Industrial Air Pollution  
2 IFC General Environmental, Health, and Safety (EHS) Guidelines 
3 IFC Standard: exhaust bore size diameter [mm] < 400 
4 IFC Standard: exhaust bore size diameter [mm] > or = 400 
5 1.5 percent Sulphur or up to 3.0 percent Sulphur 
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Water Quality 

Surface Water Chemical and Physiochemical Parameters Criteria1 

Water Quality Parameters Water Quality Classes(a) 

I (very good) II (good) III (mediocre) 

Colour (m-1) RES 436 nm: ≤ 1.5 3.0 > 4.3 

RES 525 nm: ≤ 1.2 2.4 > 3.7 

RES 620 nm: ≤ 0.8 1.7 2.5 

pH   6-9 6-9  6-9 

Conductivity (µS/cm) < 400 1000 > 1000 

Oil and Grease (mg/L) < 0.2 0.3 > 0.3 

Dissolved Oxygen (mg/L)  > 8 6 < 6 

Chemical Oxygen Demand (COD) (mg/L) < 25 50 > 50 

Biochemical Oxygen Demand (BOD5) (mg/L) < 4 8 > 8 

Ammonium Nitrogen (mg NH4
+-N/L)  < 0.2 1 > 1 

Nitrate-N (mg NO3‾-N/L) < 3 10 > 10 

Total Kjeldahl nitrogen (mg N/L) (b) < 0.5 1.5 > 1.5 

Total Nitrogen (mg N/L) (c) < 3.5 11.5 > 11.5 

Orthophosphate Phosphorus (mg o-PO4-P/L) < 0.05 0.16 > 0.16 

Total Phosphorous (mg P/L) < 0.08 0.2 > 0.2 

Flouride (μg/L) ≤ 1000 1500 > 1500 

Manganese (μg/L) ≤ 100 500 > 500 
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Water Quality Parameters Water Quality Classes(a) 

I (very good) II (good) III (mediocre) 

Selenium (μg/L) ≤ 10 15 > 15 

Sulphur (μg/L) ≤ 2 5 > 5 

1Appendix 5 Table 2, Regulation on Surface Water Quality, Changed in the Official Gazette on 10/08/2016- No. 29797 
(a) Water use purposes according to their quality classes:  
I. Class- High quality water (I. class water quality means the condition of the water is “Very Good”.);  

1) Surface water with a high potential of being drinking water,  
2) Water that can be used for recreational purposes, including those such as swimming that include body contact,  
3) Water that can be used for trout farming,  
4) Water that can be used for animal husbandry and agricultural needs.  

II. Class- Water with low pollution levels (II. Class water quality means the condition of the water is “Good”.); 
1) Surface Waters with potential to be drinking water,  
2) Water which can be used for recreational purposes,  
3) Water which can be used for farming fish other than trout,  
4) Irrigation water upon the condition that it reaches the criteria of the irrigation water quality of the respective legislation.  

III. Class- Polluted water (III. Class water quality means the condition of the water is “Mediocre”; 
Facilities needing water, with the exception of those for food and textile, once the water has undergone the appropriate treatment it can be used for water product 

farming and industry.  
(b) TKN: NH3-N + Organic Nitrogen 
(c) TN: TKN + NO3-N + NO2-N 
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Maximum Permissible Environmental Quality Standards for River/Lakes According to Regulation on Surface Water Quality  

Parameters Unit Yearly Annual Limit Values Maximum Limit Values 

Aluminum (Al) mg/L 0.0022 0.027 

Antimony (Sb) mg/L 0.0078 0.103 

Arsenic (As) mg/L 0.053 0.053 

Barium (Ba) mg/L 0.68 0.68 

Beryllium (Be) mg/L 0.0025 0.0039 

Biochemichal Oxygen Demand 
(BOD5) 

mg/L 50 50 

Boron (B) mg/L 0.707 1.472 

Cadmium (Cd) mg/L 

<0,00008 (Class 1) 
0,00008 (Class 2) 
0,00009 (Class 3) 
0,00015 (Class 4) 
0,00025 (Class 5) 

< 0,00045 (Class 1)  
0,00045 (Class 2) 
0,0006 (Class 3) 
0,0009 (Class 4) 
0,0015 (Class 5) 

Chemical Oxygen Demand (COD) mg/L 125 125 

Chromium (Cr) mg/L 0.0016 0.142 

Cobalt (Co) mg/L 0.0003 0.0026 

Copper (Cu) mg/L 0.0016 0.0031 

Cyanide mg/L 1 1 

Cyanide, Weak Acid Dissociable mg CN/L 0.5 0.5 

Iron (Fe) mg/L 0.036 0.101 

Lead (Pb) mg/L 0.0012 0.014 

Mercury (Hg) µg/L   0.07 

Nickel (Ni) mg/L 0.004 0.034 

Silicon (Si) mg/L 1.83 1.83 

Silver (Ag) mg/L 0.0015 0.0015 

Tin (Sn) mg/L 0.013 0.013 

Titanium (Ti) mg/L 0.026 0.042 
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Parameters Unit Yearly Annual Limit Values Maximum Limit Values 

Total Suspended Solids mg/L 50 50 

Vanadium (V) mg/L 0.0016 0.097 

Zinc (Zn) mg/L 0.0059 0.231 

Oil and Grease mg/L 10 10 

1,2-dichloroethane µg/L 10   

 

Irrigation Water Classification6 

Salinity Hazard 
Class 

EC25 
(µS/cm) 

Irrigation Water Class 
Sodium Hazard 

Class 
SAR Irrigation Water Class 

C1 100-250 Low Salinity S1 <10 Low Sodium 

C2 250-750 Medium Salinity S2 10-18 Medium Sodium 

C3 750-2250 High Salinity S3 18-26 High Sodium 

C4 >2250 Very High Salinity S4 >26 Very High Sodium 

 

Groundwater Monitoring Parameters 

Parameter Unit Limit Value 

Arsenic mg/L - 

Cadmium mg/L - 

Lead mg/L - 

Mercury µg/L - 

Ammonium mg/L - 

Chloride mg/L - 

 
6 Richards, L. A. (1954). Diagnosis and Improvement of Saline and Alkali Soils. Washington D.C.: US Department of Agriculture. 
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Parameter Unit Limit Value 

Sulphate (Dissolved) mg/L - 

Trichloroethylene µg/L - 

Tetrachloroethylene µg/L - 

Electrical Conductivity μS/cm - 

Nitrite mg/L - 

Total Phosphorus mg P/L - 

Nitrate mg/L 50 

Pesticides mg/L 0.0001 

Pesticides, Total mg/L 0.0005 

 

Effluent Wastewater Standards for Domestic Wastewater 

Parameters Unit Turkish Standard1 
(Population: <2000) 

EU Guid.2 IFC Std.3 Project Standards 

Composite sample – 2 hr 

pH index mg/l 6-9 - 6-9 6-9 

Biochemical Oxygen Demand mg/l 50 25 30 25 

Chemical Oxygen Demand mg/l 160 125 125 125 

Total nitrogen mg/l - 15 10 10 



 

Kocaeli North Light-Rail Transit (Körfezray Metro) Project 
Environmental and Social Impact Assessment Report - Chapter 1-5 
2026-05-04 | 25753037_Final_Rev00 112 
 

Parameters Unit Turkish Standard1 
(Population: <2000) 

EU Guid.2 IFC Std.3 Project Standards 

Composite sample – 2 hr 

Total phosphorus mg/l - 2 2 2 

Total Suspended Solids mg/l 60 35 50 35 

Oil and grease  mg/l - - 10 10 

Total coliform bacteria  MPN5 /100 ml - - 4004 400 

1 Regulation on the Control of Water Pollution concerning domestic wastewater discharge limit value  
2 EU standards from Directive 91/271/EEC concerning urban wastewater treatment 
3 IFC General Environmental, Health, and Safety (EHS) Guidelines 
4 Not applicable to centralized, municipal, wastewater treatment systems which are included in EHS Guidelines for Water and Sanitation. 
5 MPN = Most Probable Number  
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Drinking Water Standards 

Parameter Units Turkish 
Standard1 

EU Standard2 WHO Project Standards 

Microbiological Parameters 

E. coli number/250 ml 0 0 - 0 

Enterococcus number/250 ml 0 0 - 0 

Coliform Bacteria number/250 ml 0 - - 0 

P. aeruginosa number/250 ml 0 - - 0 

Sulfide-reducing bacteria with anaerobic 
spores 

number/250 ml 0 - - 0 

Pathogen Staphylococcus number/250 ml 0 - - 0 

Maximum in the sample from the source: 

Colony count at 22 °C 

Colony count at 37 °C 

Number/ml 20 
5 

- - 20 
5 

Chemical Parameters 

Antimony (Sb) mg/l 0.005 0.005 0.02 0.005 

Acrylamide mg/l 0.0001 0.0001 0.0005 0.0001 

Arsenic (As) mg/l 0.01 0.01 0.01 0.01 

Benzene mg/l 0.001 0.001 0.01 0.01 

Benzopyrene µg/l 0.01 0.01 0.7 0.01 

Boron (B) mg/l 1.0 1.0 2.4 1.0 

Bromate µg/l 10  10 10 10 
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Parameter Units Turkish 
Standard1 

EU Standard2 WHO Project Standards 

Cadmium (Cd) mg/l 0.005 0.005 0.003 0.003 

Chromium (Cr) mg/l 0.05 0.05 0.05 0.05 

Copper (Cu) mg/l 2 2 2 2 

Cyanide (CN) mg/l 0.05 0.05 - 0.05 

1,2-Dichloracethane µg/l 3 3 30 3 

Epichlorohydrin µg/l 0.1 0.1 0.4 0.1 

Fluoride (F-) mg/l 1.5 1.5 1.5 1.5 

Lead (Pb) mg/l 0.01 0.01 0.01 0.01 

Mercury (Hg) mg/l 0.001 0.001 0.006 0.001 

Nickel (Ni) mg/l 0.02 0.02 0.07 0.02 

Nitrate (as NO3
-) mg/l 50 50 50 50 

Nitrite (as NO2
-) mg/l 0.5 0.5 3 0.5 

Pesticides µg/l 0.1 0.1 - 0.1 

Total pesticides µg/l 0.5 0.5 - 0.5 

Polycyclic aromatic hydrocarbons µg/l 0.1 0.1 - 0.1 

Selenium (Se) mg/l 0.01 0.01 0.04 0.01 

Tetrachloroethane and Trichloroethane µg/l 10 10 40, 20 10 

Trihalomethanes-total µg/l 100 100 - 100 

Vinyl chloride µg/l 0.5 0.5 0.3 0.3 
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Parameter Units Turkish 
Standard1 

EU Standard2 WHO Project Standards 

Radiological Quality 

Tritium Bq/l 100 100 - 100 

Total indicator dosage mSv/year 0.1 0.1 - 0.1 

Indicator Parameters 

Aluminium µg/l 200 200 - 200 

Ammonium mg/l 0.50 0.50 - 0.50 

Chloride mg/l 250 250 - 250 

Clostridium perfringens number/100 ml 0 0 - 0 

Colour  Acceptable to 
consumers and no 
abnormal change 

Acceptable to 
consumers and no 
abnormal change 

- Acceptable to 
consumers and no 
abnormal change 

Conductivity µs cm-1 at 20°C 2,500 2,500 - 2,500 

Hydrogen ion concentration pH units ≥ 6.5 and ≤ 9.5 ≥ 6.5 and ≤ 9.5 - ≥ 6.5 and ≤ 9.5 

Iron µg/l 200 200 - 200 

Manganese µg/l 50 50 - 50 

Odour  Acceptable to 
consumers and no 
abnormal change 

Acceptable to 
consumers and no 
abnormal change 

- Acceptable to 
consumers and no 
abnormal change 

Oxidisabilitiy mg/l O2 5.0 5.0 - 5.0 

Sulphate mg/l 250 250 - 250 
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Parameter Units Turkish 
Standard1 

EU Standard2 WHO Project Standards 

Sodium mg/l 200 200 - 200 

Taste  Acceptable to 
consumers and no 
abnormal change 

Acceptable to 
consumers and no 
abnormal change 

- Acceptable to 
consumers and no 
abnormal change 

Colony count 22°C  No abnormal 
change 

No abnormal 
change 

- No abnormal change 

Coliform bacteria number/100 ml 0 0 - 0 

Total organic carbon (TOC)  No abnormal 
change 

No abnormal 
change 

- No abnormal change 

Turbidity  Acceptable to 
consumers and no 
abnormal change 

Acceptable to 
consumers and no 
abnormal change 

- Acceptable to 
consumers and no 
abnormal change 

1 Regulation Concerning Water for Human Consumption 

2 EU Standard is EU Directive 98/83/EC on Drinking Water Quality 
3 This value is a guide value, not a maximum allowable limit value. 
Notes: The table shows upper limit values, unless indicated otherwise as a range or lower limit value. 
EU Standard for radioactivity expressed as Tritium 100 Bq/l with a total indicative dose of 0.1 mSv/year  
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Soil Quality 

Project baseline data will be used as Project Standard. 

Soil Standards 

Measured Parameters Units National Standards 

Soil ingestion and 
absorption through skin 
contact 

Inhalation of fugitive dust 
in the external environment 

Extractable Metals / Major Cations 

Antimony mg/kg 31 - 

Arsenic mg/kg 0.4 471 

Barium mg/kg 15643 433702 

Beryllium mg/kg 0.1 843 

Cadmium mg/kg 70 1124 

Chromium +3 mg/kg 117321 - 

Chromium +6 mg/kg 235 24 

Total Chromium mg/kg 235 24 

Cobalt  mg/kg 23 225 

Copper mg/kg 3129 - 

Lead mg/kg 400 - 

Mercury mg/kg 23 - 

Molybdenum mg/kg 391 - 

Nickel mg/kg 1564 - 
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Measured Parameters Units National Standards 

Soil ingestion and 
absorption through skin 
contact 

Inhalation of fugitive dust 
in the external environment 

Selenium mg/kg 391 - 

Silver mg/kg 391 - 

Thallium mg/kg 5 - 

Tin mg/kg 46929 - 

Titanium mg/kg 312857 - 

Vanadium  mg/kg 548 - 

Zinc mg/kg 23464 - 

BTEX 

Benzene mg/kg 12 - 

Toluene mg/kg 6257 - 

Ethylbenzene mg/kg 7821 - 

Meta-&para-Xylene mg/kg 156429 - 

Ortho-Xylene mg/kg 156429 - 

Sum of xylenes mg/kg 15643 - 

Halogenated Volatile Organic Compounds 

Vinyl Chloride mg/kg DW 0.4 - 

Chloromethane mg/kg DW 49 - 
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Measured Parameters Units National Standards 

Soil ingestion and 
absorption through skin 
contact 

Inhalation of fugitive dust 
in the external environment 

Methyl Bromide mg/kg DW 110 - 

Chloroform mg/kg DW 105 - 

1.2 - dichloroethane mg/kg DW 7 - 

Cis 1.3-dichloropropane mg/kg DW 6 - 

Bromo dichloromethane mg/kg DW 10 - 

1.3- Di chloropropane mg/kg DW 6 - 

1.1.2-Trichloroethane mg/kg DW 11 - 

Dibromochloromethane mg/kg DW 6 - 

1.1.1.2-Tetrachloroethane mg/kg DW 3 - 

Chlorobenzene mg/kg DW 1564 - 

Bromoform mg/kg DW 61 - 

1.1.2.2-Tetrachloroethane mg/kg DW 3 - 

1.2-Dichlorobenzene mg/kg DW 7039 - 

1.4-dichlorobenzene mg/kg DW 118 - 

1.2-Dichloropropane mg/kg DW 18 - 

Nonhalogenated Volatile Organic Compounds 

Styrene mg/kg DW 15643 - 

Methyl Tertiary-Butyl Ether mg/kg DW 355 - 
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Measured Parameters Units National Standards 

Soil ingestion and 
absorption through skin 
contact 

Inhalation of fugitive dust 
in the external environment 

Polycyclic Aromatic Hydrocarbons (PAHs) 

Naphthalene mg/kg DW 1147 - 

Aliphatic Fractions of Petroleum Hydrocarbons 

Total Petroleum Hydrocarbons (Aliphatic) (EC5 - EC8) mg/kg 4693 - 

Total Petroleum Hydrocarbons (Aliphatic)  (EC8> - EC16) mg/kg 7821 - 

Total Petroleum Hydrocarbons (Aliphatic) (EC16> - EC35) mg/kg 156429 - 

Aromatic Fractions of Petroleum Hydrocarbons 

Total Petroleum Hydrocarbons (Aromatic)  (EC5 - EC9) mg/kg 15643 - 

Total Petroleum Hydrocarbons (Aromatic) (EC9> - EC16) mg/kg 1564 - 

Total Petroleum Hydrocarbons (Aromatic) (EC16> - EC35) mg/kg 2346 - 

1 Regulation on Control of Soil Pollution and Contaminated Lands by Point Sources 
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Noise Standards 

Noise Standards (dBA)1, 2 

Pollutant / 
Source 

Receptor IFC Regulation on Control of 
Environmental Noise  

Project Standards 

Day 
(07:00-
22:00) 

Night 
(22:00-
07:00) 

Day 
(07:00-
19:00) 

Evening 
(19:00-
23:00) 

Night 
(23:00-
07:00) 

Resources  

Industrial facilities, transportation 
sources 

- - 

65 60 55 
For Project areas (since 
classified as industrial 
facilities, transportation 
sources):  
65 (day) 
60 (evening) 
55 (night) 
 
 
For settlement areas 
during all phases of 
Project:   
55 (day)  
45 (night)  

Businesses 
Background Noise 

Levels + 5 

Background 
Noise 

Levels + 3 

In case of multiple businesses 
Background Noise 

Levels + 7 

Background 
Noise 

Levels + 5 

Residential; institutional; educational 55 45 - - - 

Industrial; commercial 70 70 - - - 

1 Regulation on Control of Environmental Noise  
2 According to the IFC General EHS Guideline Noise measurement levels sourced from Project activities should not exceed the levels presented above or result in a maximum 

increase in background levels of 3 dB at the nearest receptor location off-site. 
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Vibration Standards 

 

The maximum allowable values of ground vibrations to be created by vibrations that will occur 
due to blasting in mines, quarries and similar areas1 

Structure Type 

Highest Vibration Rate at Foundation 
of Buildings, (mm/s) (based on 

frequency, f=Hz) 

On the floor 
(base) of the 
top floor for 

all frequencies f= 1-10 f=10-50 f=50-100 

1 Industrial buildings  20 40 50 40 

2 
Durable structures such as houses, 
brick and concrete 

5 15 20 15 

3 

Buildings, historical and natural 
structures that are vibration 
sensitive and excluded from the 1st 
and 2nd clauses 

2 8 10 8 

1 Regulation on Control of Environmental Noise  

 

The highest allowable values of ground vibrations to be generated by railway and road 
transportation vehicles, workplaces and industrial facilities in the nearest structure and ground 
vibrations to be generated by machinery and equipment inside the building1 

Structures Vibration Frequency (Hz) 
Maximum Permissible Vibration 

Rate (rms value (mm/s)) 

In Residences 
1 1.5 

8-100 0.3 

In Offices 
1 3.5 

8-100 0.6 

In Historical and 

Natural Structures 

1 0.8 

8-100 0.1 

1 Regulation on Control of Environmental Noise  

 

The highest allowable values of ground vibrations that will be generated by piling and similar 
vibration-generating operations in constructions, and outside the nearest structure by 
construction machinery (in frequency bands between 1 Hz and 80 Hz)1 

Locations  

Maximum Permissible Vibration Rate 

(Peak Value-mm/s) 

Continuous Vibration Discontinuous Vibration 

Residential Areas 5 10 

Commercial Areas  15 30 

Historical and Natural Structures 2 5 

1 Regulation on Control of Environmental Noise  
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