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1.0 INTRODUCTION
1.1 Project Background
Smart Güneĸ Enerjisi Teknolojileri Ar-Ge Üretim San ve Tic A.ķ. (hereinafter referred as “Smart”) has retained
WSP Danēĸmanlēk ve Mühendislik Ltd. ķti. (hereinafter referred as “WSP Türkiye” or “WSP”) to prepare the
Environmental and Social Impact Assessment (“ESIA”) for the Niĵde G4-Bor-1 Solar Power Plant Project
(hereinafter referred as “the Project’”) in compliance with the national and international requirements.

The Project will have a total installed capacity of 140 MWp / 100 Mwe and located in Seslikaya and Badak
Villages in Bor District, Niĵde Province. A national Environmental Impact Assessment (EIA) report has been
prepared for the Project in accordance with the requirements of Turkish EIA Regulation, and the “EIA Positive”
decision has been obtained on October 27th, 2022, with the decision number of 6882.

As part of the ESIA process, in December 2023, WSP Türkiye prepared the Scoping Report, which includes the
gap analysis of the national EIA Report and available documentation obtained from Smart, with respect to
International Finance Institutions’ (“IFIs”) standards, Equator Principles (“EPs”) IV, International Finance
Corporation (“IFC”) Performance Standards (“PSs”), and Environmental, Health, and Safety (“EHS”) Guidelines,
and the best practices in the industry. The study recommends specific actions to address these gaps and
achieve a comprehensive and financially viable ESIA in accordance with the Equator Principles IV, IFC
Performance Standards, and the national legislation.

The Solar Power Plant (“SPP”) will consist of solar panels, an assembly structure, an inverter, a substation, an
administrative building, and Supervisory Control and Data Acquisition (“SCADA”) system as main components.
The energy transmission line (“ETL”) will be established as an associated facility. With the establishment of the
Project, it is planned to produce 100 MWe of electrical energy annually during the operation phase, and the
produced energy will be transmitted to the Yaysun SPP Substation by an approximately 29.5 km long 154 kV
ETL that will be constructed by the Turkish Electricity Transmission Corporation (“TEĶAķ”).

The Ministry of Energy and Natural Resources has allocated 2,539 hectares of land in the Bor District of Niĵde
Province on September 29th, 2018, where the Project is located. The legal status of the allocated land was
changed to an industrial zone suitable for the development of solar power projects (i.e. Renewable Energy
Resource Area (abbreviated as “YEKA” in Turkish)). In accordance with that, "Competition Announcement on
the Allocation of Renewable Energy Resource Areas and Connection Capacities Based on Solar Energy" was
launched on July 14th, 2021, and YEKA SPP-4 (Bor-1, Bor-2 and Bor-3) competitions were held by the Ministry
of Energy and Natural Resources on April 8th, 2022, accordingly. As a result of the competition, Smart was
awarded the YEKA Right of Use Agreement for the G4-Bor-1 region on May 16th, 2022.

The Project will be located on a 201.3 ha treasury land whose status was changed from pastureland by Niĵde
Governorship Revenue Office National Real Estate Directorate's letter dated June 1st, 2018, and numbered
7112. The Project Area has been classified as an "Industrial Zone" in the 1/100,000 scale Environmental Plan
and located within the borders of the "Niĵde-Bor Energy Specialized Industrial Zone".
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Background on the Project Owner, Smart

Smart Solar Technologies was founded in 2014 in Istanbul, the Company has been operating with a mission to
foster a sustainable future to accelerate decarbonization through innovation and science. The Company
engages in the manufacture of solar photovoltaic modules and provides solar energy solutions focusing on
Research and Development. At present, Smart Solar Technologies serves hundreds of customers in 20
countries and regions around the world. The services include;

Á Financing & Leasing Solutions

Á Solar Module Production

Á EPC Turnkey Installation Services

Á Engineering Services

Á Project Development, Operation and Maintenance Services

Á EV Charging Installation and Maintenance Services

Smart Solar Technologies has 3 production bases in Türkiye; Gebze, Dilovasē and Aliaĵa. It expects that the
annual production capacity for solar modules is 2.9 GW and the solar cell capacity is 2 GW, respectively, by Q1
2024. As to date, the company has more than 1,000 employees and has been certificated as a responsible
company in the sphere of human rights at work.

1.2 Purpose of the ESIA Report
1.2.1 Objectives

An ESIA needs to comply with both the national legislation and international standards. IFC Performance
Standard 1 (IFC, 2012) lists the overall objectives for an ESIA, including:

Á identifying and assessing social and environmental impacts, both adverse and beneficial, in the project’s
area of influence;

Á following the mitigation hierarchy of avoidance, minimizing and mitigating impacts and if needed
compensating, with respect to adverse impacts to workers, other affected people, and the environment;

Á conducting meaningful consultation; and

Á promoting improved social and environmental performance of companies through the effective use of
management systems.

As described in IFC Performance Standard 1, the main components of the assessment will include:

Á the potential environmental and social impacts of the Project throughout the full development cycle –
preconstruction, construction, operation, decommissioning;

Á a public consultation and disclosure plan to ensure that local communities and other key stakeholders are
informed of the Project and have an opportunity to express their opinions concerning the Project;

Á proposed mitigation activities to minimize adverse environmental impacts;

Á the nature and significance of residual impacts (those adverse impacts that occur after mitigation has
been applied) and ongoing monitoring and management plans to address them;
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Á the nature and significance of cumulative impacts; and

Á a social management plan to maximize benefits to the local community and promote a sustainable
economy.

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

Á Identification and assessment of social and environmental impacts, both adverse and beneficial, in the
Project’s area of influence;

Á Evaluation of the main environmental and social risks and potential impacts of the Project;

Á Presentation of Environmental and Social Management Plan (“ESMP”), Stakeholder Engagement
documentation, and grievance mechanism in line with the Equator Principles (“EP”) IV, and International
Finance Corporation (“IFC”) Performance Standards (“PSs”);

Á Description of the management, mitigation, monitoring and compensation measures, including the ESMS,
the ESMP, and the thematic action or management plans;

Á Cumulative impact assessment (as required by the EP IV and IFC PSs); and

Á Assessment of associated facilities.

1.2.1 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. Accordingly, all projects are divided into four categories:

Á Category A: business activities with potential significant adverse environmental and social risks and/or
impacts that are diverse, irreversible, or unprecedented;

Á Category B: business activities with potential limited adverse environmental and social risks and/or impacts
that are few in number, generally site-specific, largely reversible, and readily addressed through mitigation
measures;

Á Category C: business activities with minimal or no adverse environmental and social risks and/or impacts;
and

Á 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).

As per the E&S categorization criteria of the applicable standards given above, based on WSP experience with
the lenders in the other projects which have similar environmental and social risks, available data, the National
EIA, associated facilities such as an ETL with around 30 km length, the Project area being located inside a Key
Biodiversity Area (KBA), the Project is proposed to be categorized as “Category A”.
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2.0 REGULATORY FRAMEWORK
This chapter provides an overview of the national and international regulatory framework, including policies,
legislation, requirements, guidelines and standards applicable to the Project. In the presence of multiple
standards coming from different regulatory sources, the Project will apply the most stringent standards to protect
the environment and the communities potentially affected by the Project.

Applicable Environmental and Social Requirements of the Project are defined based on Turkish national
legislation, international agreements, EP IV, IFC PSs and EHS Guidelines, and the best practices in the
industry).

2.1 National Legal and Regulatory Framework
2.1.1 Current National Environmental Legislation

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 European
Union (“EU”) Directives in the scope of pre-accession efforts of Türkiye to the EU. In the following sections,
related institutions, legislation, processes and procedures that are related to the environmental and social
aspects of the proposed Project are described.

The Ministry of Environment, Urbanization and Climate Change (“MoEUCC”) is the responsible organization for
the issuing and implementation of policies and legislation adopted for the protection and conservation of the
environment and sustainable development and management of natural resources.

The Ministry of Agriculture and Forestry (“MoAF”) is the responsible organization for the issuing and
implementation of policies and legislation adopted for the protected areas.

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 the 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.

A list of regulations currently in force and applicable to the context of the Project are presented in Appendix A.

2.1.2 Environmental Impact Assessment Procedure in Türkiye

The current “EIA Regulation” was published in the Official Gazette on July 29th, 2022. According to the
regulation, the industries or facilities listed in Annex 1 and Annex 2 of the regulation must obtain an EIA permit.
The EIA process is carried out by companies licensed by the MoEUCC. The report submission and official
correspondence process is carried out online.

The projects with high production capacity are listed in Annex 1 and the EIA submission and approval process
is more detailed and longer. It includes scoping and public participation steps, and is directed by the MoEUCC,
the central authority. During the process, an application report and an EIA Report are prepared by a licensed
company. The “EIA Positive” or “EIA Negative” decision is obtained at the end of the process.
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The projects listed in Annex 2 have shorter EIA processes and comprise of smaller industries. The EIA
submission and approval process does not include the scoping and public participation steps and is directed by
the Provincial Directorate of Environment, Urbanization and Climate Change (“PDoEUCC”). During the process,
a Project Information File (Pre-EIA Report) is prepared by authorized licensed company. If the “EIA is not
required” decision is obtained, the Project can be implemented. However, if “EIA is required” decision is
obtained, the same process for the Annex 1 projects needs to be initiated.

The Turkish EIA procedure follows a process of selection and elimination criteria, with the final decision of the
MoEUCC. The MoEUCC, establishes a “EIA Commission”, which has considerable influence on the review and
supervision of the EIA report. The EIA commission comprises representatives from relevant institutions and
establishments, Ministry authorities and Project representatives. This commission is responsible for defining all
required studies for the EIA report.

The MoEUCC, when making decisions regarding the EIA Report, takes into consideration the studies and
decisions made by the EIA Commission.

As so required, the MoEUCC may invite research and specialist organization, professional association/chamber,
trade union, association and Non-Governmental Organization (“NGO”) representatives to the commission
meetings. Main steps in the Turkish EIA Process to be followed are as follows:

Á Firstly, site visit by informing the PDoEUCC before the EIA Application File (“EIA-AF”) studies;

Á Submission of the EIA-AF to the MoEUCC;

Á A Public Participation Meeting (announcements in one national and one local newspaper need to be given
and other notifications need to be made before the meeting);

Á Issuing of the special EIA format by the MoEUCC for the Project (the special EIA format defines baseline
and impact assessment studies required specifically for the Project) based on the comments of the EIA
commission and outcomes from the Public Participation Meeting;

Á Submission of the EIA Report to the MoEUCC;

Á Commission meetings during the EIA process;

Á Revision and finalization of the EIA Report;

Á Public disclosure of the Final EIA Report by PDoEUCC; and

Á Obtaining final decision from the MoEUCC (EIA Positive or EIA Negative).

2.1.3 Current National Labour and H&S Legislation

Labour and occupational health & safety issues in Türkiye are governed by the Ministry of Labour and Social
Security. Turkish law and the major regulations relevant to labour and working conditions are given in Appendix
A.

2.2 Applicable International Agreements
Türkiye is a party to many international agreements regarding multiple subjects. These are listed in Appendix
A. These would be further evaluated during the ESIA phase for their applicability.

Türkiye has also ratified the following international conventions and agreements related to labour and working
conditions and human rights that may apply to this Project.
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Council of Europe Documents

Á European Convention for the Protection of Human Rights and Fundamental Freedoms (as amended by
Protocol No. 11)

Á Council of Europe Convention on the Prevention of Terrorism

Á European Convention on the Exercise of Children's Rights

Á Protocol No. 4 to the Convention for The Protection of Human Rights and Fundamental Freedoms Securing
Certain Rights and Freedoms Other Than Those Already Included in the Convention and in the First Protocol
Thereto

Á Protocol to the Convention for the Protection of Human Rights and Fundamental Freedoms

Á European Social Charter

United Nations Documents

Á The Statute of The Council of Europe

Á Report of The Office of The United Nations High Commissioner for Human Rights on the International
Workshop on Enhancing Cooperation Between International and Regional Mechanisms for The Promotion
and Protection of Human Rights

Á The Role of The Ombudsman, Mediator and Other National Human Rights Institutions in the Promotion and
Protection of Human Rights

Á International Covenant on Civil and Political Rights

Á The Universal Declaration of Human Rights

ILO Conventions Ratified by Türkiye

Á C 2 Unemployment Convention, 1919

Á C 11 Right of Association (Agriculture) Convention, 1921

Á C 14 Weekly Rest (Industry) Convention, 1921

Á C 15 Minimum Age (Trimmers and Stokers) Convention, 1921

Á C 26 Minimum Wage-Fixing Machinery Convention, 1928

Á C 29 Forced Labour Convention, 1930

Á C 34 Fee-Charging Employment Agencies Convention, 1933

Á C 42 Workmen's Compensation (Occupational Diseases) Convention (Revised), 1934

Á C 45 Underground Work (Women) Convention, 1935

Á C 53 Officers' Competency Certificates Convention, 1936

Á C 55 Shipowners' Liability (Sick and Injured Seamen) Convention, 1936

Á C 58 Minimum Age (Sea) Convention (Revised), 1936

Á C 59 Minimum Age (Industry) Convention (Revised), 1937

Á C 68 Food and Catering (Ships' Crews) Convention, 1946
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Á C 69 Certification of Ships' Cooks Convention, 1946

Á C 73 Medical Examination (Seafarers Convention, 1946

Á C 77 Medical Examination of Young Persons (Industry) Convention, 1946

Á C 80 Final Articles Revision Convention, 1946

Á C 81 Labour Inspection Convention, 1947

Á C 87 Freedom of Association and Protection of the Right to Organise Convention, 1948

Á C 88 Employment Service Convention, 1948

Á C 92 Accommodation of Crews Convention (Revised), 1949

Á C 94 Labour Clauses (Public Contracts) Convention, 1949

Á C 95 Protection of Wages Convention, 1949

Á C 96 Fee-Charging Employment Agencies Convention (Revised), 1949

Á C 98 Right to Organise and Collective Bargaining Convention, 1949

Á C 99 Minimum Wage Fixing Machinery (Agriculture) Convention, 1951

Á C100 Equal Remuneration Convention, 1951

Á C102 Social Security (Minimum Standards) Convention, 1952

Á C105 Abolition of Forced Labour Convention, 1957

Á C108 Seafarers' Identity Documents Convention, 1958

Á C111 Discrimination (Employment and Occupation) Convention, 1958

Á C115 Radiation Protection Convention, 1960

Á C116 Final Articles Revision Convention, 1961

Á C118 Equality of Treatment (Social Security Convention, 1962

Á C119 Guarding of Machinery Convention, 1963

Á C122 Employment Policy Convention, 1964

Á C123 Minimum Age (Underground Work) Convention, 1965

Á C127 Maximum Weight Convention, 1967

Á C133 Accommodation of Crews (Supplementary Provisions) Convention, 1970

Á C134 Prevention of Accidents (Seafarers) Convention, 1970

Á C135 Workers' Representatives Convention, 1971

Á C138 Minimum Age Convention, 1973

Á C142 Human Resources Development Convention, 1975

Á C144 Tripartite Consultation (International Labour Standards) Convention, 1976
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Á C146 Seafarers' Annual Leave with Pay Convention, 1976

Á C151 Labour Relations (Public Service) Convention, 1978

Á C152 Occupational Safety and Health (Dock Work) Convention, 1979

Á C153 Hours of Work and Rest Periods (Road Transport) Convention, 1979

Á C155 Occupational Safety and Health Convention, 1981

Á C158 Termination of Employment Convention, 1982

Á C159 Vocational Rehabilitation and Employment (Disabled Persons) Convention, 1983

Á C161 Occupational Health Services Convention, 1985

Á C164 Health Protection and Medical Care (Seafarers) Convention, 1987

Á C166 Repatriation of Seafarers Convention (Revised), 1987

Á C167 Safety and Health in Construction Convention, 1988

Á C176 Safety and Health in Mines Convention, 1995

Á C182 Worst Forms of Child Labour Convention, 1999

Á C187 Promotional Framework for Occupational Safety and Health Convention, 2006.

Other International Standards

The following standards are referred to within the IFC Guidelines:

Á WHO Ambient Air Quality Standards; and

Á WHO Drinking Water Standards.

In addition, the following guidelines and standards may be utilized:

Á Dutch Intervention Values for Soil Quality, as/if needed;

Á IUCN Red Data Book for protected species (fauna and flora); and

Á Guidance on Heritage Impact Assessments for Cultural World Heritage Properties, ICOMOS 2011.

2.3 International Financing Institutions’ Guidelines
For the preparation of the present document, international conventions and agreements, ESIA International
Standards (i.e., Equator Principles IV, and IFC PSs and Guidelines) have been analysed and considered
together with Turkish national standards.

The Equator Principles Financial Institutions (“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 Equator Principles.

In addition, the Equator Principles endorse the applicable IFC PSs, IFC General EHS Guidelines and IFC
Industry-Specific EHS Guidelines. The PSs establish the standards that the project is to meet throughout the
life of an investment by the IFC or other relevant financial institutions. General and Industry Specific EHS
Guidelines provide implementation guidelines and environmental quality limits that projects should comply with.

The Equator Principles, the IFC PSs and Other Guidelines are listed below.
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2.3.1 Equator Principles - IV (2020)

The Equator Principles Financing Institutions (“EPFIs”) have ten principles:

Á Principle 1: Review and Categorization

Á Principle 2: Environmental and Social Assessment

Á Principle 3: Applicable Environmental and Social Standards

Á Principle 4: Environmental and Social Management System and Equator Principles Action Plan

Á Principle 5: Stakeholder Engagement

Á Principle 6: Grievance Mechanism

Á Principle 7: Independent Review

Á Principle 8: Covenants

Á Principle 9: Independent Monitoring and Reporting

Á Principle 10: Reporting and Transparency

2.3.2 IFC Performance Standards (2012)

The eight 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:

Á Performance Standard 1: Assessment and Management of Environmental and Social Risks and Impacts

Á Performance Standard 2: Labour and Working Conditions

Á Performance Standard 3: Resource Efficiency and Pollution Prevention

Á Performance Standard 4: Community Health, Safety, and Security

Á Performance Standard 5: Land Acquisition and Involuntary Resettlement

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

Á Performance Standard 7: Indigenous Peoples (not applicable to the Project)

Á Performance Standard 8: Cultural Heritage

2.3.2.1 IFC General EHS Guidelines

The General EHS Guidelines (dated April 30th, 2007) provide guidance to users on common EHS issues
potentially applicable to 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 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 project-specific pollution prevention and control techniques
included in General EHS Guidelines involve the subjects listed below:

Á Air Emissions and Ambient Air Quality;

Á Energy Conservation;
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Á Wastewater and Ambient Water Quality;

Á Water Conservation;

Á Hazardous Materials Management;

Á Waste Management;

Á Noise;

Á Contaminated Land;

Á Occupational Health and Safety;

Á Community Health and Safety; and

Á Construction and Decommissioning.

2.3.2.2 IFC EHS Guidelines for Electric Power Transmission and Distribution

Published on April 30th, 2017, the EHS Guidelines for Electric Power Transmission and Distribution include
information relevant to power transmission between a generation facility and a substation located within an
electricity grid, in addition to power distribution from a substation to consumers located in residential,
commercial, and industrial areas. The document addresses the following issues:

Á Terrestrial Habitat Alteration;

Á Aquatic Habitat Alteration;

Á Electric and Magnetic Fields;

Á Hazardous Materials;

Á Occupational Health and Safety; and

Á Community Health and Safety.

2.3.2.3 Performance Indicators and Monitoring, Documents Pertaining to Human
Rights

The IFC’s Sustainability Framework – consisting of the Policy on Environmental and Social Sustainability,
Performance Standards on Environmental and Social Sustainability, and Access to Information Policy – were
released publicly on August 1st, 2011, with an effective date of January 1st, 2012.

The external context has evolved rapidly in certain thematic areas, including increased attention towards climate
change, ecosystem services, financial intermediaries, and human rights. With regard to the latter, the
consultation process confirmed that human rights are now a major sustainability issue for businesses and their
stakeholders. The IFC’s commitment to respecting human rights in its business activities is captured in the
Sustainability Policy, while IFC Owners’ responsibility to respect human rights is captured in Performance
Standard 1. Other provisions in the Performance Standards also support various human rights relevant to the
business. In that context, many human rights risks for business can be effectively addressed through social and
environmental considerations. Some major items in that respect will be under the categories of:

Á Labour and Working Conditions;

Á Community Health, Safety, and Security;

Á Land Acquisition and Involuntary Resettlement;
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Á Indigenous Peoples (not applicable to the Project); and

Á Cultural Heritage.

2.3.2.4 Other IFC Guidelines

IFC Guidelines that are applicable to the Project are provided as follows:

Á IFC’s Good Practice Note on Addressing Grievances from Project-Affected Communities (2009)

Á IFC’s Good Practice Note on Managing Contractors’ Environmental and Social Performance (2017)

Á IFC’s Good Practice Handbook on Use of Security Forces: Assessing and Managing Risks and Impacts
(2017)

Á IFC’s Handbook for Addressing Project-Induced In-Migration (2009)

Á IFC’s Introduction to Health Impact Assessment (2009)

Á IFC and EBRD’s Guidance Note on Workers’ Accommodation: Processes and Standards (2009)

Á IFC’s Good Practice Handbook on Cumulative Impact Assessment and Management: Guidance for the
Private Sector in Emerging Markets (2013)

Á IFC’s Environmental and Social Management System Implementation Handbook: Construction (2014)

Á IFC’s Environmental and Social Management System Implementation Handbook: General (2015)

Á IFC’s Stakeholder Engagement Handbook: A Good Practice Handbook for Companies Doing Business in
Emerging Markets (2007)

Á Interim Advice for IFC Clients on Supporting Workers in the Context of COVID-19

2.4 Environmental Limits
A preliminary list of potentially applicable limits derived from the applicable requirements is presented in
Appendix B for each environmental component. The criteria used to define Project Standards are as follows:

Á In the presence of different limits in national and international standards the most stringent one is adopted
as Project Standard.

Á In the absence of the IFC limits, national limits are adopted as Project Standards.

3.0 PROJECT DESCRIPTION
3.1 Project Overview
The "G4-Bor-1 Solar Power Plant Project (140 MWp / 100 MWe, 201.3 ha)" is planned to be constructed and
operated by Smart in the province of Niĵde, Bor district, Seslikaya, and Badak Villages, with a total area of
2,013,306.5 m². The produced energy will be transmitted to the Yaysun SPP Substation by approximately 29.5
km long 154 kV ETL that will be constructed by TEĶAķ.

The Project Area, covering an area of 2,539 ha, is located within the boundaries of the "Niĵde-Bor Energy
Specialized Industrial Zone," which was approved by the Council of Ministers decision dated 09.11.2015 and
subsequently published in the Official Gazette on 19.11.2015 with the number 29537.
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As of November 2023, an administrative building (in the form of a container, not a concrete structure) has been
established within the Project Area, for both construction and operation phases of the Project and needs of
employees such as meals, toilets, etc. are met here.

General view of the Project area is presented in Figure 3-1, while the Project layout is presented in

General view of the Project Area-1 General view of the Project Area-2

General view from the mobilization area Solar panels used for electricity generation during
construction phase

Figure 3-1: Site Visit Photographs (taken by WSP on 16 November 2023)
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Figure 3-2: Project Layout with Energy Transmission Line
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3.2 Project Components
The main components of solar power plants, along with solar panels, include inverters, panel support systems,
and the Balance of System (BOS). Solar Power Plants consist of four main structures:

Á Photovoltaic (PV) Panel: Integrates semiconductor PV cells on the panel to ensure the generation of direct
current electricity from the sunlight.

Á Inverter: Converts the direct current electricity generated by PV panels into grid electricity for daily use.

Á Panel Support System: Refers to the support structure systems and mounting apparatus where photovoltaic
PV panels are installed.

Á Balance of System (BOS): Encompasses elements beyond the fundamental materials mentioned above. In
the context of Solar Energy Plants, the part outside the Module, Inverter, and construction is defined as
BOS. It includes infrastructure activities and materials necessary for the sustainability and protection of the
system, such as infrastructure, AC-DC cables, connectors, paralleling panels, switchgear equipment, low-
voltage panels, transformer substations, medium/high-voltage panels, construction works, wire fences,
lighting, camera systems, and others.

Photovoltaic (PV) Panel

In solar energy plants, solar panels are indispensable components for converting the energy obtained from solar
radiation into electricity. Photovoltaic (PV) Panel, crucial for renewable energy sources and solar energy
systems, converts sunlight directly into electrical energy through silicon cells.

Silicon is used in the construction of solar panels. Boron is added to make silicon the positive pole. A chemical
surface texturing process is performed to create very small pyramids on the sheet surface, reducing the
reflective property and ensuring the capture of sunlight. Phosphorus is injected into the silicon sheet at high
temperatures, and then phosphorus is carefully removed from the back surface of the sheet. The aim is to create
positive and negative poles and generate direct current between these two poles. PV solar modules produce
DC (Direct Current) electricity. Solar panels consist of seven layers:

1) Aluminum Frame: A durable aluminum frame that surrounds the panel, ensuring a sturdy mounting of the
panel.

2) Tempered Glass: The top layer of solar panels, made of tempered glass, protects the panels from external
factors and directs sunlight into the panel.

3) Encapsulant (Insulation Layer): An insulation layer surrounding and protecting the solar cells, providing
protection against damage from external factors.

4) Solar Cells: The fundamental components that convert solar energy into electricity, responsible for the
energy production of the panel.

5) Encapsulant (Insulation Layer): A second insulation layer surrounding the solar cells, providing additional
protection and durability.

6) Backsheet: The bottom layer of the panel, the backsheet reinforces the lower part of the panel and provides
support.

7) Connection Box: The connection box manages the electrical connections of the panel, used to safely
transmit the generated electricity.
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Inverter

A Solar Inverter converts the DC (direct current) electricity produced by solar panels into AC (alternating current)
electricity. Inverters, which serve as the brains of solar electric systems, not only transform DC energy into AC
but also provide protection against ground faults. They monitor and transmit statistics such as current, voltage,
generated energy, and more. In addition, inverters enable the solar panels to operate at their maximum power
points through Maximum Power Point Tracking (MPPT).

Central and String inverters have been widely used in the solar industry since its early days. Central Inverters
are an advanced inverter technology developed for large-scale open-field solar plants and large industrial
applications. Central inverters manage the entire system from a single point. Unlike other inverter types, central
inverter technology involves connecting panels in connection boxes before being linked to the inverter.

Panel Support System

The panel support system consists of PV panel support structures and mounting fixtures. In the Project, steel
construction is utilized as the building material for the panel support system.

Balance of System (BOS)

In solar power plants, the part excluding the module, inverter, and construction is referred to as "BOS" (Balance
of System). This section consists of infrastructure, AC-DC cables, connectors, paralleling panels, switchgear
equipment, low-voltage panels and equipment, transformer substation, medium/high-voltage panels and
equipment, construction works, wire fences, lighting, camera systems, and similar components.

AC Collection Panels: In the case of using string inverters, these are local panels used for making AC line cable
connections. The energy collected in these panels is transferred to the main collection panel with a single cable.
Intermediate connections include additional safety and switching mechanisms. These panels are produced in
two types: fiberglass-reinforced and metal.

Transformer: Adjusts the AC grid voltage (400 Volts) coming from the inverter to the appropriate national grid
voltage level (such as 31.5 kV - 15.8 kV).

3.3 Project Phases
3.3.1 Construction Phase

In the initial stages of constructing a solar power plant, the process begins with field mobilization, involving the
preparation and mobilization of resources and equipment to the designated site. This is followed by the essential
step of preparing the infrastructure for tracker systems that support solar panels. The construction of these
tracker systems, designed to optimize solar panel orientation for maximum energy capture, is then undertaken.

Once the tracker systems are in place, the installation of solar panels and inverters is carried out. This includes
mounting the solar panels on the tracker systems and connecting them to inverters, which convert the DC
electricity generated by the panels into AC electricity for integration into the power grid.

Simultaneously, electrical infrastructure works, both low voltage (LV) and medium voltage (MV), are executed
to establish the necessary electrical connections and systems within the solar power plant.

As the construction phase progresses, operational testing stages are initiated. These stages involve
comprehensive testing of the entire system, from individual solar panels and tracker systems to the electrical
infrastructure and inverters. This rigorous testing ensures that each component functions correctly and safely.

The final crucial step in the construction phase is commissioning. This involves formally bringing the entire solar
power plant online and integrating it with the electrical grid. Commissioning includes final checks, adjustments,
and synchronization procedures to ensure the plant operates efficiently and effectively.
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In summary, the construction phase of a solar power plant involves a systematic process starting with field
mobilization and infrastructure preparation, followed by the construction of tracker systems and the installation
of solar panels and inverters. Concurrently, electrical infrastructure works are undertaken, and the system
undergoes thorough operational testing stages. The culmination of this phase is the commissioning, marking
the successful integration of the solar power plant into the electrical grid.

3.3.2 Operation Phase

During the operation phase of a solar power plant, regular maintenance activities are paramount to sustaining
optimal performance. This includes routine inspections of solar panels to detect any signs of damage or
degradation, along with the essential task of cleaning the panels to preserve their efficiency. Additionally,
thorough checks and maintenance are carried out on tracker systems to ensure they are functioning correctly,
contributing to the overall effectiveness of the energy capture process.

Monitoring and maintaining inverters play a crucial role in the operation phase. Continuous checks are
performed to confirm their proper functionality, and any identified issues are promptly addressed. Firmware and
software updates are implemented as necessary to enhance performance and address evolving technological
requirements.

The electrical system, including balance of system (BOS) components, undergoes regular inspection and
maintenance. This encompasses a meticulous assessment of electrical connections and infrastructure integrity,
contributing to the sustained reliability of the power plant.

Performance monitoring activities involve the continuous assessment of energy production. Analyzing
performance data provides insights into the overall efficiency of the solar power plant, allowing operators to
implement corrective measures and optimize output.

A robust data analysis and reporting framework is established to assess operational efficiency comprehensively.
Periodic reports are generated for stakeholders and regulatory compliance, facilitating transparency and
informed decision-making.

Security and surveillance measures are crucial during the operation phase. Ensuring the security of the plant
premises and closely monitoring surveillance systems contribute to safeguarding the entire facility.

Environmental compliance remains a priority, with measures in place to meet regulatory standards and minimize
environmental impact. This includes strategies for waste management, habitat protection, and adherence to
local environmental regulations.

Emergency response planning is a critical aspect of the operation phase, involving the development and
maintenance of plans to address potential crises. Regular drills and training sessions ensure the readiness of
the plant's response team.

Community relations initiatives are maintained to engage with local communities, address concerns, and
contribute positively to the areas surrounding the solar power plant. Establishing a positive relationship fosters
community support and cooperation.

Regulatory compliance is closely monitored throughout the operation phase, ensuring adherence to local,
regional, and national regulations. The management of permits and licenses required for ongoing operation
remains a priority.

The long-term sustainability of the solar power plant is considered through lifecycle management strategies.
Planning for potential upgrades or replacements of components ensures continued efficiency and adaptability
in the face of evolving technologies and industry standards. Through these comprehensive activities, solar



August, 2024 23633814_final

41

power plant operators can uphold optimal performance, environmental responsibility, and regulatory compliance
throughout the operational life of the facility.

3.3.3 Decommissioning Phase

The decommissioning phase of a solar power plant involves a systematic process for the responsible retirement
of the facility, considering environmental, social and biodiversity impact mitigation. The economic life of the
Project is anticipated as 30 years. This process includes a comprehensive site assessment to identify risks,
dismantling of major equipment, waste management, and land remediation. Infrastructure demolition, legal
compliance, financial planning, and community engagement are integral aspects. Safety measures for workers,
coordination with energy grid operators, and a final site inspection ensure a controlled and safe
decommissioning. The Project concludes with the handover of the site to the Ministry of Industry and Technology
after covering the ground with suitable vegetation. This marks the formal closure of the solar power plant's
operational life, emphasizing responsible practices and adherence to regulatory standards.

3.4 Associated Facilities
According to the OECD definition and IFC Performance Standards, Associated Facilities are defined as:

Á OECD - “Associated facilities are those facilities that are not a component of the project but that would not
be constructed or expanded if the project did not exist and on whose existence the viability of the project
depends; such facilities may be funded, owned, managed, constructed and operated by the buyer and/or
project sponsor or separately from the project.”

Á IFC – PS1 par. 8 – “Associated facilities, which are facilities that are not funded as part of the project and
that would not have been constructed or expanded if the project did not exist and without which the project
would not be viable”.

As per the project components, only associated facility of concern is determined as the Energy Transmission
Line (ETL). Approximately 29.5 km long, the 154 kV ETL was established by TEĶAķ to transmit the produced
electrical energy to the Yaysun SPP Substation. An EIA report has been prepared for the ETL project in
accordance with the requirements of the Turkish EIA Regulation, and the “EIA Positive” decision has been
obtained on August 22nd, 2023, with decision number of 7217. During the EIA process, the connection
agreement between Smart and TEĶAķ was signed on January 24th, 2023. According to the EIA report, along
the 154 kV ETL, 14 some poles and 2 final poles will be established.

As per the information obtained from Smart, the construction phase of the ETL is finished. The Project Schedule
of the ETL is given in the Section 3.7.

3.5 Project Rationale
Solar power plant demand is increasing around the world since there is the imperative shift towards renewable
energy sources to address pressing environmental concerns and secure a sustainable energy future. Solar
power represents a crucial component of this transition, offering a clean and renewable alternative to traditional
fossil fuels. By harnessing the abundant energy from the sun, solar power plants contribute significantly to
reducing carbon emissions and mitigating the impacts of climate change. This environmental benefit forms a
cornerstone of the project's rationale, highlighting its role in preserving ecosystems, improving air quality, and
combating global warming.

Moreover, solar power plants offer substantial advantages in terms of energy security and independence. By
tapping into domestic solar resources, countries can reduce their reliance on imported fossil fuels, enhancing
their energy resilience and sovereignty. This aspect of the rationale underscores the strategic importance of
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diversifying the energy mix and reducing vulnerability to supply disruptions or geopolitical tensions. Furthermore,
the cost-effectiveness of solar energy is a compelling factor driving the adoption of solar power plants. With the
continual decline in solar panel prices and the realization of operational efficiencies, solar power has become
increasingly competitive with conventional energy sources. A thorough economic analysis within the project
rationale demonstrates the potential for long-term cost savings and financial benefits associated with solar
power generation.

Beyond environmental and economic considerations, solar power projects also offer significant social benefits.
The development of solar power infrastructure creates employment opportunities across various stages, from
manufacturing and installation to operation and maintenance. This job creation aspect contributes to local
economic growth and fosters community development. Moreover, solar power plants serve as catalysts for
technological innovation, driving advancements in solar technology, energy storage solutions, and grid
integration capabilities. The project rationale underscores the potential for continued innovation and
technological development within the renewable energy sector, positioning solar power as a key driver of future
energy systems.

Supportive regulatory frameworks and policies play a pivotal role in facilitating the development and deployment
of solar power projects. Government incentives, subsidies, and renewable energy targets provide essential
support and create favorable conditions for investment in solar energy infrastructure. Additionally, effective
community and stakeholder engagement are integral to the success of solar power projects. By fostering
collaboration, transparency, and consultation throughout the project lifecycle, stakeholders can address
concerns, build trust, and ensure the project's social license to operate. In summary, the rationale for a solar
power plant encompasses environmental stewardship, energy security, economic viability, technological
innovation, regulatory support, and community engagement, underscoring its pivotal role in shaping a
sustainable and resilient energy future.

Türkiye, situated within the solar belt, boasts significant solar energy potential due to its geographical location
between latitudes 36° - 42° North and longitudes 26° - 45° East. This potential is distributed across all provinces,
making solar electricity generation feasible throughout the country. The Solar Energy Potential Atlas of Türkiye
(abbreviated as GEPA in Turkish) was developed to identify prime areas for solar energy application and
determine the feasibility of generating electricity or heat energy from solar sources. The atlas serves various
purposes, including identifying high solar potential areas, providing necessary solar resource information for
feasibility studies, and offering high-resolution solar resource maps to assist decision-making for government,
energy companies, and private investors. Türkiye’s solar energy technical potential is approximately 380 billion
kWh, equivalent to 87.5 million tons of oil equivalent (TOE), with significant portions suitable for both thermal
and electricity generation. The completion of GEPA and its accessibility through the General Directorate's
website enables users to easily access solar energy potential information by district and county, facilitating the
identification of suitable locations for solar power plant installation and eliminating the need for resource
exploration efforts.

Türkiye's monthly geographical average global radiation distribution is presented below.
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Figure 3-3: Türkiye's and Niĵde’s Total Global Radiation Distribution

Source: Republic of Türkiye Ministry of Energy and Natural Sources1

When the energy potential map of Türkiye is examined, it is generally observed that the southern regions have
a higher solar energy potential compared to the northern regions. As seen in the map, the entire province of
Niĵde, where the planned Project is located, is quite rich in terms of sun exposure potential. Therefore, the
Ministry of Energy has designated The Project Area as a Renewable Energy Resource Area (YEKA) and
allocated this area to Smart through a competitive bidding processes.

1 https://enerji.gov.tr/eigm-yenilenebilir-enerji-kaynaklar-
gunes#:~:text=Bakanl%C4%B1%C4%9F%C4%B1m%C4%B1zca%20haz%C4%B1rlanan%2C%20T%C3%BCrkiye%20G%C3%BCne%
C5%9F%20Enerjisi,kWh%2Fm2%20olarak%20hesaplanm%C4%B1%C5%9Ft%C4%B1r.
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In general, the initiation of the Project is in line with sustainability objectives, encourages environmental
accountability, diminishes carbon footprints, and provides economic advantages, all while aiding the shift
towards a greener and more robust energy landscape.

3.6 Project Parties
Organisation chart explaining the project parties that will be involved in the SPP investment are presented in
Figure 3-4.

Figure 3-4: Organisation Chart

3.7 Project Schedule
Within the scope of the Project, construction phase is estimated around 11 months, while operation phase is
estimated as 30 years.

Summary of the project schedule is provided in Table 3-1 and the project schedule of ETL is summarised in
Table 3-2. As it can be seen from the figures, construction of SPP has already been started in October 2023
and it planned to be completed in September 2024 by completion of the test and commissioning activities, while
the construction of the ETL has been completed in early November 2023 and the commissioning phase is
planned to be ended in January 2024.

Table 3-1: Summary of Project Schedule

Activity Start Date Finish Date

Singing YEKA Contract 16.05.2022 16.05.2022

EMRA (EPDK) Pre-License Approval 24.05.2022 08.09.2023
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Activity Start Date Finish Date

EIA Approval 01.07.2022 27.10.2022

Approval of the Development Plans 27.07.2022 28.09.2022

Connection Contract 28.10.2022 16.11.2022

Construction Permit 16.05.2022 04.06.2022

Grounding Measurements 16.05.2022 20.05.2022

Geotechnical Investigation 16.05.2022 24.06.2022

Approval of the Final Project 16.05.2022 22.05.2024

Purchasing Procedure 01.09.2023 27.05.2024

SPP Installation (including mobilisation, fencing, infrastructural
digging, cabling and road constructions)

01.10.2023 25.03.2025

Electrical Mounting (including underground cable system, OG
transformer, inverter and concrete kiosk installations, AC/DC
panel mounting and cabling)

01.01.2024 27.032025

Mechanical Mounting (including foot mounting, up carrier
system mounting and PV modules)

05.09.2024 25.03.2025

Commissioning (including SPP testing and commissioning
activities)

01.10.2024 05.04.2025

Table 3-2: Summary of ETL Construction Schedule

Activity Start Date Finish Date

Excavation 24.04.2023 07.09.2023

Lean Concrete 06.05.2023 13.10.2023

Bottom Mounting Adjustment 06.05.2023 14.10.2023

Concrete Casting 07.05.2023 14.10.2023

Filling 06.05.2023 16.10.2023

Floor Installation 01.05.2023 15.10.2023

Pole Installation 19.07.2023 26.10.2023

Electrical Cable Installation 26.10.2023 11.11.2023

Test and Commissioning 10.11.2023 17.01.2024

3.8 Project Location and Ownership
The Project will be in Turkiye, Niĵde Province, in the Bor District, Seslikaya neighbourhood Project location map
is given in Figure 3-5
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Figure 3-5: Project Location
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The Project is set to be developed on a 201.3 ha of former pastureland. Designated as an "Industrial Zone" in
the 1/100,000 Scale Environmental Plan, the Project site falls within the borders of the "Niĵde-Bor Energy
Specialized Industrial Zone."

The existing roads will be used during construction and operation phases of the Project and no link road is
planned (see Figure 3-2). Since no heavy-load transportation beyond the standard road transportation
limitations is planned within the scope of the Project, road improvements requiring construction are not
considered necessary for the transportation of construction materials and equipment. The Project will include
the design and construction of permanent on-site roads within the project area, intended for operational use
throughout the project's lifespan.

The closest settlements to the Project area, Seslikaya Neighbourhood (2.64 km away), Emen Neighbourhood
(1.92 km away), and Badak Neighbourhood(5.08 km away) and their proximity to the Project are presented in
Figure 3-6.
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Figure 3-6: Nearest Settlements to the Project Area
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3.9 Project Labor and Working Conditions
It is planned to employ 100 people during the construction phase of the Project and 20 people during the
operation phase. There are no worker accommodation facilities planned for the construction phase of the
Project. As per the information obtained from Smart, it is planned to employ local workforce where possible
during the construction and operation phases.  Hotel and home accommodation services are offered to
personnel from neighbouring provinces and districts in the Niĵde/Bor region. Shuttle transportation and fuel
support are provided for personnel working in the local area.

Working hours will be planned in compliance with the Labor Law. Construction working hours are planned to be
16 hours/day as 2 shifts and operation working hours are planned to be in 3 shifts of 8 hours each.

3.10 Resource and Infrastructure Requirements
3.10.1 General

Waste Management Facilities

The existing licensed waste management infrastructure including landfills and other recycling/recovery facilities
in Niĵde Province is given below.

Table 3-3: Waste Management Facilities in Niĵde

Facility Type Number

Landfill (Municipality) 1

Licensed Packaging Waste Collection, Separation and Recycling
Facilities

5

Hazardous Waste Recovery Facilities 7

Waste Oil Recovery Facility 2

Vegetable Waste Oil Recovery Facility 1

Waste Battery and Accumulator Recovery Facility 1

End-of-life Tire Recovery Facility 1

Medical Waste Sterilization Facility 1

Non-Hazardous Waste Recovery Facility 18

Waste Electrical and Electronic Equipment Processing Facility 6

Mine Waste Disposal Facility 1

Source: Niĵde Provincial Environmental Status Report for 2022 (2023) (https://webdosya.csb.gov.tr/db/ced/icerikler/nigde-ilcdr-2022-

20230823154504.pdf).

Wastewater Infrastructure

Urban wastewater management facilities in Niĵde are listed below.

Table 3-4: Urban wastewater Management Facilities in Niĵde

Settlement Treatment Facility Capacity (ton/day)

Bor Municipality Wastewater Treatment Plant (Physical) 5,000

Central District Wastewater Treatment Plant (Biological,
Advanced)

44,000
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Settlement Treatment Facility Capacity (ton/day)

Altunhisar Municipality Wastewater Treatment Plant (Physical) 1.2

Çukurkuyu Municipality Wastewater Treatment Plant (Physical) 1.44

Edikli Municipality Wastewater Treatment Plant (Physical,
Biological)

0.5

Karaatlē Municipality Wastewater Treatment Plant (Physical,
Biological)

0.5

Source: Niĵde Provincial Environmental Status Report for 2022 (2023) (https://webdosya.csb.gov.tr/db/ced/icerikler/nigde-ilcdr-2022-

20230823154504.pdf).

3.10.2 Construction Phase
3.10.2.1 Materials

The estimated quantities of the materials that may be needed for the establishment of the Project is given in
Table 3-5.

Table 3-5: Construction Materials and Estimated Quantities

Material Quantity

Concrete 50 tons

Steel 5166 tons

Filling Material 20 tons

Wire/Fence 7050 meters

The material needed for the construction activities, including bedding, padding, backfilling and aggregate,
concrete will be provided from companies in Niĵde Province as Beton Inĸaat Nakliye Sanayi ve Tic. Ltd. Sti.
Niĵde Bor Province which have permits/licenses in accordance with national regulations.

Components of the solar power plant, their origin and transportation methods are summarized below.

Table 3-6: Solar Power Plant Production Components and their Origin

Equipment Quantity Origin Transportation
Method

PV Panels 249.993 Turkiye Trucks

DC Combiner Box 476 UK Trucks+Ship

Inverter Station 28 UK Trucks

Substation and Switchyard 1 Turkiye Trucks

Cable 180km Turkiye Trucks
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A vehicle and equipment list that is planned to be utilized during the construction phase of the Project is given
below.

Table 3-7: Vehicle and Equipment List for the Construction Phase

Equipment / Vehicle Number

Truck 2

Loader 1

Crawler Dozer 1

Water Truck 1

Concrete Pump 1

Transmixer 1

Pile Driving Machine 1

3.10.2.2 Infrastructure

Electricity and Fuel

Smart established a small solar panel area in the mobilization area to generate electricity necessary for the
construction phase of the Project emphasizing their commitment not to purchase electricity or LNG during the
construction phase. By generating electricity on-site, Smart aims to reduce the reliance on traditional energy
sources like diesel generators and LNG during the construction phase.

During the construction phase, the sole fuel requirement will be for construction machinery and vehicles. Diesel
fuel required for construction will be transported to the Project site via road tankers authorized with the
necessary permits and licenses. Designated supply zones will be set up to fuel vehicles, incorporating
preventive measures to safeguard surface and ground waters as well as drainage systems.

Water Supply and Consumption

Á Potable water needs of the personnel

The construction phase will require both drinking and utility water for the personnel involved. A total of 100
personnel will be employed during this phase. According to data from the Turkish Statistical Institute (TUIK)
Municipal Water Statistics for 2022, the estimated water demand per person per day is 229 Liters. Hence, the
daily water consumption is determined as follows:

Water demand of personnel = 100 individuals x 229 L/person day = 22,900 L/day å 22.9 m3/day.

The personnel's drinking water will be procured as bottled water from local markets. Potable water required at
the construction site will be delivered via water tankers from Kemerhisar Municipality, pursuant to a protocol
between Smart and the municipality for water supply to the Project site.

Á Water needs for dust suppression during dry periods

During dry periods, the requirement for water to suppress dust is projected to be 25 cubic meters per day. This
water will be supplied from Kemerhisar Municipality by water tankers.



August, 2024 23633814_final

52

3.10.3 Operation Phase

3.10.3.1 Materials

Utilization of any materials other than the materials to be used in the maintenance and repair during operations
is not expected during the operating phase.

3.10.3.2 Infrastructure

Electricity and Fuel

Throughout the operational phase, the electricity demand will be met through internal production, eliminating
the need for reliance on the electricity grid.

During the operational phase, no fuel station will be available on-site. Instead, the diesel fuel required for
vehicles will be sourced from gas stations located in the district centre. Furthermore, the fuel needed for
emergency generators will be obtained by purchasing fuel in barrels.

Water Supply and Consumption

Á Potable water needs of the personnel;

During the operation phase, personnel will require drinking and utility water. A total of 20 individuals will be
employed during this phase. Based on the 2022 data from the Turkish Statistical Institute (TUIK) Municipal
Water Statistics, the estimated water demand per person per day is 229 litres. Therefore, the daily water
consumption is calculated as follows:

Water demand of personnel = 20 individuals x 229 L/person day = 4,580 L/day å 4.58 m3/day.

The personnel's drinking water will be provided in the form of bottled water sourced from local markets. Potable
water required during the operation phase will be delivered via water tankers from Kemerhisar Municipality,
pursuant to a protocol between Smart and the municipality for water supply to the Project site.

Á Water needs for PV panel cleaning;

The dry-cleaning method will be utilized for cleaning solar panels when necessary. Dry cleaning of solar panels
involves removing dirt, dust, and other debris from the surface of the panels without using water. This method
is typically employed in situations where water availability is limited, or where waterless cleaning is preferred
due to environmental concerns or operational constraints. The process usually involves the use of specialized
cleaning equipment such as soft brushes, microfiber cloths, or air blowers to gently dislodge and remove debris
from the surface of the solar panels. These tools are designed to be non-abrasive to prevent scratching or
damaging the delicate solar panel surfaces. Therefore, there will be no water requirement for the panel cleaning.

3.11 Emission, Wastewater and Waste
3.11.1 Construction Phase

Emissions

During the construction phase, dust emissions are likely to occur due to activities such as excavation, movement
of earth materials, operation of construction machinery, and exposure of bare soil and soil piles to wind. These
activities can disturb the soil and create airborne dust particles, contributing to fugitive dust emissions.
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Additionally, exhaust gas emissions such as Nitrogen Oxides (NOx), Carbon Monoxide (CO), Hydrocarbons
(HC), Particulate Matter (PM), and Sulphur Dioxide (SO2) are expected to be generated primarily from the
operation of construction equipment and machinery.

During the construction phase, noise emissions may arise from various sources such as the operation of pile
drivers, earth-moving and excavation equipment, cranes, and the transportation of equipment, materials, and
personnel.

Wastewater

Sources of wastewater to be produced during construction phase of the Project is listed below:

Á Domestic wastewater generated by the personnel;

Water demand per capita is estimated as 229 L/person day based on 2022 data of TUIK (Turkish Statistical
Institute) 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 22.90 m3/day

During the construction phase, domestic wastewater generated will be collected in a leak-proof septic tank with
a capacity of 10 tons. These wastewater tanks will be regularly emptied by the Industrial Specialized Zone
administration and transported to the licensed treatment facility of Industrial Specialized Zone.

No wastewater generation is expected as a result from dust suppression, since the water to be used for dust
suppression is expected to evaporate.

Waste

The construction activities generate both general non-hazardous and hazardous wastes, including municipal
waste, packaging waste, used oil, contaminated packaging materials, hydraulic fluids, spent batteries, empty
containers for paint and chemicals, filters, fluorescent bulbs, scrap metals and cables, welding residues,
discarded tires, electrical and electronic waste, treatment sludge, and medical waste. No excavation waste is
anticipated as any resulting materials will be utilized for backfilling purposes.

Information on the management of wastes is provided in Chapter 7.

3.11.2 Operation Phase

Emissions

Given the Project's characteristics, it is anticipated that there will be no air or noise emissions during the
operational phase. Any minimal noise emissions from inverters are typically mitigated through a combination of
shielding, noise cancellation, filtering, and noise suppression techniques. Electric heaters and air conditioners
will fulfil the heating and hot water requirements.

Wastewater

Sources of wastewater to be produced during operation phase of the Project is listed below:

Á Domestic wastewater generated by the personnel;

Based on the 2022 data from the Turkish Statistical Institute (TUIK) Municipal Water Statistics, the estimated
water demand per person per day is 229 liters. It is assumed that all domestic water used by Project personnel
will result in domestic wastewater. Therefore, the daily wastewater generation during the operational period is
calculated as 4.58 cubic meters per day. The domestic wastewater produced by personnel will be collected by
sewage infrastructure, stored in septic tanks, and regularly transported to a licensed wastewater treatment plant.
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Á Wash water

As the panels will be cleaned utilizing dry cleaning method, there will be no water requirement for the panel
cleaning and no wastewater generation is expected.

Waste

Common non-hazardous and hazardous wastes regularly produced at facilities include general office and
packaging waste, municipal waste, used oil, oil-contaminated rags, hydraulic fluids, spent batteries, empty paint
cans, waste chemicals, used chemical containers, filters, fluorescent tubes, scrap metals and cables, electrical
and electronic waste, end-of-life or damaged PV panels, and medical waste..

Information on the management of wastes is provided in Chapter 7.

4.0 ALTERNATIVES ANALYSIS
IFC PS1 mandates a comprehensive rationale for any alternative proposals during the process of identifying
and assessing environmental and social risks and impacts. The objective of this section is to outline how the
Project's location and elements embody an optimized design that is both technically and financially feasible,
while also mitigating overall environmental and social effects to the greatest extent possible.

4.1 Site Alternatives
The Project Area was determined by the Ministry of Energy and Natural Resources during YEKA development
process, which is a program initiated to enhance Türkiye’s renewable energy potential and encourage
investments. The YEKA process typically involves a specific procedure for the development and operation of
large-scale renewable energy projects.

During the determination of YEKA SPP-4 zone, Niĵde-Bor Energy Specialization Industrial Zone was
established. The main stages of the process is as follows:

1) Identification of the Region: A total area of 2,539 hectares within the boundaries of Badak and Emen-
Seslikaya Villages in Bor District of Niĵde Province has been designated as an industrial zone,
encompassing Tozlukaya, Karataĸlē, Çekirge Yurdu, and Eski Badak locations.

2) Project Preparation: A project has been prepared in partnership between the Ministry of Industry and
Technology and the Niĵde Provincial Administration for the purpose of solar energy production. This
project was submitted to the Ministry of Industry and Technology on March 19, 2015.

3) Technical Examination: A technical team consisting of experts from the Ministry of Industry and Technology
and the Ministry of Energy and Natural Resources conducted on-site inspections on July 22-23, 2015,
completing the site selection studies.

4) Decision Process: A meeting of the Industrial Zones Coordination Board was held on October 14, 2015,
under the chairmanship of the Undersecretary of the Ministry of Industry and Technology, with the
participation of relevant institutions. As a result of this meeting, it was unanimously decided to establish
the industrial zone.

5) Official Decision: On October 22, 2015, the Ministry of Industry and Technology forwarded the matter to
the Prime Ministry for discussion in the Council of Ministers. Subsequently, with the decision of the Council
of Ministers published in the Official Gazette dated November 9, 2015, certain areas in Bor District were
declared as the Niĵde-Bor Energy Specialization Industrial Zone.

6) Infrastructure and Tender Process: Necessary approvals were obtained from the Ministry of Agriculture
and Forestry for the designated area, and it was registered on behalf of the Treasury. The Ministry of
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Energy and Natural Resources declared this area as a renewable energy source area. A draft specification
has been published for the tender process.

The YEKA competition process serves as a structured approach for fostering the development and operation of
large-scale renewable energy projects.

At the outset of the process, a tender announcement is made, signaling the availability of a specific renewable
energy source for development. This announcement is disseminated through official channels such as official
gazettes or the websites of relevant authorities. The tender announcement aims to attract investor interest and
stimulate competition for the opportunity to develop or operate renewable energy projects in designated areas.

Following the tender announcement, specifications are published by the relevant authorities as part of the tender
process. These specifications provide detailed information on technical requirements, financial terms,
investment areas, and other pertinent details essential for prospective investors to understand the project
requirements thoroughly. Specifications serve as comprehensive guidelines for investors to prepare their bids
effectively.

Subsequently, investors submit their bids within the stipulated timeframe outlined in the tender documents. Bids
typically are comprised of comprehensive files containing detailed technical and financial proposals. The
submitted bids undergo a rigorous evaluation process based on predefined criteria, encompassing factors such
as technical feasibility, financial viability, sustainability, and other relevant considerations.

After a thorough evaluation, the investor whose bid is deemed the most suitable is selected as the winner of the
competition. Upon selection, a contract is entered into between the winning investor and the relevant authorities.
This contract delineates the terms and conditions for project development and operation, including the roles,
responsibilities, and obligations of the parties involved.

With the contract in place, the winning investor embarks on the project development process, which entails
obtaining necessary permits, securing financing, establishing infrastructure, and undertaking other requisite
steps for project execution. Throughout this phase, adherence to environmental and social standards is
paramount to ensure sustainable project development and operation.

According to the "Competition Announcement for the Allocation of Solar-Based Renewable Energy Resource
Areas and Connection Capacities" published in the Official Gazette dated 14/07/2021 with number 31541, YEKA
GES-4 (Bor-1, Bor-2, and Bor-3) competitions were held on 08/04/2022. As per the Ministry of Energy and
Natural Resources letter dated 20/05/2022 with reference number 121795, it was reported that Smart Ges
Energy Production Joint Stock Company won the competition for Bor-1 region by offering the lowest bid. YEKA
Right of Use Agreements were signed with these companies on 16/05/2022.

4.2 Technology Alternatives
During the YEKA tender stage, the Ministry of Energy and Natural Resources identified photovoltaic solar energy
as the project technology. There are 4 different types of photovoltaic panels:

Á Monocrystalline solar panel: These panels are made from single-crystal silicon, which is grown in a
controlled environment. They are known for their high efficiency and sleek appearance. Monocrystalline
panels typically have a higher power output and better performance in low-light conditions compared to
other types.

Á Polycrystalline solar panel: Polycrystalline panels are made from silicon fragments melted together. They
have a blueish hue due to the multiple crystals in the material. While they are generally less efficient than
monocrystalline panels, they are cost-effective and widely used in solar installations.
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Á Thin-film solar panel: Thin-film panels use layers of photovoltaic materials deposited onto a substrate such
as glass, plastic, or metal. They are lightweight, flexible, and can be integrated into various surfaces. Thin-
film panels are less efficient than crystalline silicon panels but are more affordable and suitable for certain
applications where space or weight is a concern.

Á Flexible solar panel: Flexible solar panels are typically made from thin-film materials and are designed to
bend or conform to curved surfaces. They are lightweight, durable, and suitable for applications where rigid
panels are not practical, such as on boats, RVs, or backpacks. Flexible panels offer versatility in installation
but may have slightly lower efficiency compared to traditional rigid panels.

Monocrystalline solar panels are selected for the Project. Monocrystalline solar panels offer several advantages
over other types of solar panels, including:

Á Higher efficiency: Monocrystalline panels are known for their higher efficiency rates compared to
polycrystalline and thin-film panels. This means they can generate more electricity per square meter of
space, making them ideal for installations where space is limited.

Á Better performance in low light: Monocrystalline panels perform better in low-light conditions, such as cloudy
days or early morning and late afternoon hours. This is due to their higher efficiency and ability to capture
sunlight from a wider range of angles.

Á Longevity: Monocrystalline panels have a longer lifespan compared to other types of panels. They typically
come with longer warranties and can last upwards of 25 years or more with proper maintenance.

Á Space efficiency: Monocrystalline panels have a higher power output per square meter of space, which
means you need fewer panels to generate the same amount of electricity compared to other types. This
makes them a good option for installations with limited roof space.

Á Sleek appearance: Monocrystalline panels have a uniform, black color and a sleek appearance, making
them aesthetically pleasing for residential and commercial installations.

4.3 No Project Alternative
The "No Project" alternative refers to the circumstance where the Project does not move forward. If this happens,
there are a few implications to consider:

Á Environmental impact: Since the project doesn't proceed, there would be no direct negative impacts on the
environment from construction, operation, or other project-related activities.

Á Socio-economic outcomes: Any anticipated benefits such as job creation, improved infrastructure, or
community development associated with the project would not materialize.

Á Economic benefits: Local and national stakeholders, including businesses involved in the project's supply
chain, would not receive the expected economic benefits.

Á Contribution to sustainability: The project's potential contribution to sustainable energy generation and
environmental conservation would be forgone.

However, it's important to note that even if the proposed project doesn't proceed, the area designated for it,
such as a Renewable Energy Resource Area, remains available for similar projects in the future. This means
that other renewable energy projects could still be developed in the same area, leveraging the infrastructure
and resources already allocated for renewable energy development.
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5.0 ESIA METODOLOGY
This chapter aims at describing the methodological approach of the process behind this ESIA, which is basically
composed by three major steps:

7) Definition of the baseline, or the description of the environmental (i.e., physical, and biological
components) and social context prior the realisation of the Project;

8) Impact and risks assessment, which is the evaluation of the possible interferences created by the Project
on the environmental and social baseline conditions; and

9) Identification of mitigation measures and definition of the Environmental and Social Management
System Framework, which identifies measures to avoid, reduce, mitigate, or offset the impacts and risks
previously identified and assessed and organizes them in an ESMS framework for later implementation
during Project construction and operations

The general methodology adopted by WSP Türkiye for the Environmental, and Social Impact Assessment has
been designed to be analytical and transparent and allow for a semi-quantitative analysis of the impacts on the
various environmental and social components. This methodology is based on the concept that projects can
generate both negative and positive impacts and the significance of each impact can be evaluated considering
both the characteristics of different Project activities and the environmental and social context.

This methodology is based on three main analytical phases, as described below:

Á Phase 1: Identification of Project Actions and Impact Factors

Á Project actions: activities directly or indirectly related to the Project that can interfere with the context,
generating environmental or social pressures.

Á Impact factors: direct or indirect interferences generated by the Project actions on the context and
able to influence the state or quality of one or more environmental and social components.

Á Phase 2: Identification of Environmental and Social Components and Sensitivity Level Allocation

Á Identification of the components potentially subjected to interference: using a specific cross-
refence matrix between the impact factors and project actions, the components potentially subjected
to an impact are identified for each phase of the Project (i.e., construction, operation and
decommissioning).

Á Sensitivity of the component: conditions that characterise the current quality and state of the
environment and/or its resources, and social component.

Á Phase 3: Impact Assessment

Á Impacts: changes to the environmental and social components caused by the impact factors.

Á Mitigation measures: actions adapted to mitigate negative impacts or to maximize the effects of
positive impacts on the environmental and social components.

The three building blocks are illustrated in the figure below and described in the following paragraphs.
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Figure 5-1: Three Phases of ESIA Process

5.1 Identification of Area of Influence
The Area of Influence (“AoI”) of the Project is the area in which a direct or indirect impact on the biological,
physical and social components might occur.

As defined by IFC PS1, the Area of Influence encompasses:

Á The area likely to be affected by: (i) the project and the client’s activities and facilities that are directly
owned, operated or managed (including by contractors) and that are a component of the project, (ii) impacts
from unplanned but predictable developments caused by the project that may occur later or at a different
location; or (iii) indirect project impacts on biodiversity or on ecosystem services upon which Affected
Communities’ livelihoods are dependent.

Á Associated facilities, which are facilities that are not funded as part of the Project and that would not have
been constructed or expanded if the Project did not exist and without which the Project would not be viable.

Á 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.

The baseline conditions represent the environmental (i.e., physical, and biological components) and social
context prior the realization of the Project, thus, before any possible disturbance from Project activities may
occur. The definition of the baseline conditions represents the starting point upon which the impact assessment
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is built. The goal is to assign a sensitivity value to each environmental and social component expected to be
affected by the Project.

The identification of the Project’s Area of Influence varies according to the environmental and social component
assessed and is hence clearly defined below and in Chapter 6 separately for physical, biological and social
components. Regional Study Area (RSA) term is also used in the methodology as a source of high-level
information in case of absence of site-specific data at the AoI level or regional level data is required to define
the components and assess the impacts. As such, the RSA contains the Project AoI.

The Project AoI is presented in following tables and Figure 5-2.

Table 5-1: Area of Influence – Physical Components

ESIA Component AoI

Soil and Subsoil AoI includes the Project footprint

Hydrology and Surface Water Quality AoI includes the Project footprint

Hydrogeology and Groundwater Quality

AoI includes the Project footprint. In case of
groundwater use within the scope of the Project, AoI
will include the cone of depression formed around the
well.

Air Quality AoI includes an area having boundaries 2 km away
from the Project site

Noise and Vibration AoI includes an area having boundaries 2 km away
from the Project site

Table 5-2: Area of Influence – Biological Components

ESIA Component AoI

Terrestrial and Freshwater AoI includes an area having boundaries 1 km away
from the Project site

Table 5-3: Area of Influence – Social Components

ESIA Component AoI

Socioeconomical AoI includes Emen, Seslikaya and Badak villages

Cultural Heritage AoI includes the Project footprint and nearest
settlements
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Figure 5-2: Area of Influence Map of the Project



August, 2024 23633814_final

61

5.2 Identification of the Project Components
Project components are identified coherently with the definition of the IFC PS1 as follows:

Á The Project and Smart’s activities and facilities that are directly owned, operated, or managed (including by
contractors) and that are an essential component of the Project;

Á Unplanned but predictable developments caused by the Project that may occur later or at a different location;
and

Á Associated facilities, which are facilities that are not funded as part of the Project and that would not have been
constructed or expanded if the Project did not exist and without which the Project would not be viable (IFC
Guidance Notes: Performance Standards on Environmental and Social Sustainability, 2012).

5.3 Identification of the Project Actions
Project actions are activities directly or indirectly related to the project which can interfere with the environment as
primary generative elements of environmental or social pressures, defined 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.

5.3.1 Land Site Preparation and Construction Phase

Á General engineering/construction works: earthworks (excavation, filling) to create the surface over which
the project will be constructed and after earthworks such as laying concrete foundations, fencing, establishment
of internal roads, erection of buildings and infrastructures, material storage, construction of temporary offices,
installation of electrical, telecommunication systems, assembly of panel systems and installation of solar panels,
construction of the substation and control building, testing, commissioning and connection to the grid.

Á Material transportation: includes transportation of the project elements and construction material from the
ports-station etc. to the laydown area and camps and from the laydown area /camps to the working or
construction areas.

Á Material storage: includes temporary storage of the project elements or other construction materials in the
laydown area.

Á Management of the workforce: includes transportation of the project personnel and activities and services
relating to the catering, management of free time, and all the administrative and management activities to
ensure full respect of workers’ rights and duties

5.3.2 Operation Phase

Á Plant/infrastructure operation includes technical and administrative activities (operation of the
plant/infrastructure, surveillance, monitoring, maintenance) to maintenance the project parts in operation
according to standard operating procedures.

5.3.3 Decommissioning Phase

Á General decommissioning works include disassembly, waste transports, management and restoration of
the area etc.
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5.4 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.

By taking the national EIA process, international guidelines and previous experiences into consideration, Impact
Factors as determined by the Project Actions are listed in the following table.

Table 5-4: Project Actions and Relevant Impact Factors

Project actions Impact factors

Construction

Vegetation clearing/soil removal
(earthworks)

General engineering/construction works

Transportation of construction materials

Temporary stockpiling of material
(storage)

Management of the workforce

Emission of dust and particulate matter
Emission of gaseous pollutants and/or greenhouse gases
GHG Emissions
Emission of noise
Emission of vibrations
Removal of soil
Accidental introduction of hazardous chemicals
Occupation of land
Disposal of waste deriving from construction activities
Discharge of wastewater
Changes in the local morphology
Accidental introduction of hazardous chemicals (Groundwater
pollution)
Increased and/or modified road traffic
Vegetation disturbance
Accidental introduction of alien species (potential risk)
Increase of population (influx)
Demand for workforce (Employment opportunities)
Demand for goods, materials and services
Labor and Working Conditions related risks
Infrastructure and equipment design
Traffic and pedestrian safety
Transport of dangerous goods
Occupation of lands (pasture and agricultural)
Risk of Communicable diseases
Introduction of buildings/infrastructures (Occupational of land)
Emission of light
Impact on the cultural heritage

Operation

Plant/infrastructure operation Emission of gaseous pollutants and/or greenhouse gases
Emission of noise
GHG Emissions
Accidental introduction of hazardous chemicals
Occupation of land
Disposal of waste deriving from operation activities
Discharge of wastewater
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Project actions Impact factors

Accidental introduction of hazardous chemicals (Surface water
pollution)
Changes in local hydrogeology
Accidental introduction of hazardous chemicals (Groundwater
pollution)
Water need & Water abstraction (if any)
Presence of permanent infrastructures (occupation of land)
Emission of light (Presence of artificial lights)
Accidental introduction of alien species (potential risk)
Increase of population (influx)
Contribution to national economy
Labor and Working Conditions related risks
Presence of permanent infrastructures (occupation of land)
Increase and modification of traffic

Decommissioning

General decommissioning works No new impacts are anticipated in the decommissioning and
closure phase of the Project, beyond those already listed during
the construction and operation phases (after mitigation measures
have been applied).

5.5 Identification of the Environmental and Social Components
Impacts are identified as potential interferences of the impact factors with the environmental components identified
in the study area. The analysis is conducted by means of matrices where environmental components are listed as
rows and impact factors as columns.

When an impact factor has a potential to alter an environmental and social component, an impact is identified in the
matrix. Impact factors can have a direct or indirect impact over a certain component.

All direct and indirect impacts identified are described in terms of their mechanism of action and likely
consequences.

Matrixes have been created to link physical, biological and social components to the Project actions and presented
in Table 5-5 and Table 5-6.
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Table 5-5: Matrix for Physical and Biological Components and Impact Factors
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Table 5-6: Matrix for Social Components and Impact Factors

Environmental Components
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Social Components
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5.6 Impact Assessment
5.6.1 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 in the area of influence of the Project has a different sensitivity to the
impact factors generated by the Project or can pose a different level of risk to the Project. The sensitivity of an
environmental component is typically evaluated based on the presence/absence of some features which define
both the current degree of the environmental quality and the susceptibility to environmental changes of the
component. As examples, for physical components the sensitivity is typically related to the presence of elements
that are at the highest or lowest scale of quality, for biodiversity it is related to the presence of threatened, endemic,
or protected species or habitats and for social components to the presence of vulnerable elements of the community
like poor, elderly, members of ethnic or religious minorities, indigenous people, etc. 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 in ESIA studies. The specific metrics and levels of sensitivity for
each of the features considered are defined during the baseline studies and presented in this ESIA Report.

Geology and geomorphology & Natural Hazard Seismology:

Á Presence of faults: areas with active faults are considered to pose one of the highest risks to the Project and
hence are considered of higher sensitivity;

Á Presence of landslides: areas within the range of landslides are considered to pose one of the highest risks to
the Project and hence are considered of higher sensitivity;

Á Other geohazards (karst areas, slope erosion, liquefaction, stream channels, etc.): the presence of other
geohazards in the Project area is considered of higher sensitivity; and

Á Seismicity: the location of the Project in areas classified as at seismic risk is considered of higher sensitivity.

Soils:

Á Soil agricultural potential: soils with highest agricultural potential according to local or global assessments are
attributed a higher sensitivity;

Á Soil erosion potential: soils with highest erosion potential according to local or global assessments are
attributed a higher sensitivity; and

Á Soil pollution potential: soils in areas identified and previously used for industrial, mining, or intensive
agriculture are attributed a higher sensitivity.

Surface water:

Á Presence of waterbodies in the Project area of influence and level of ecological integrity; the sensitivity
increases with the level of ecological integrity;
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Á Presence of waterbodies in the Project area of influence and level of water/sediment pollution; the sensitivity
increases in the presence of polluted watercourse; and

Á 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:

Á Presence of shallow aquifers; the sensitivity increases with the presence of shallow aquifers that could be
more easily exposed to a contamination source;

Á Productivity of exploited aquifers; aquifers with low productivity might be depleted in case the Project entails
groundwater abstraction. The sensitivity is higher for aquifers with low productivity;

Á Presence and extent of existing groundwater exploitation; the sensitivity is higher for aquifers already
exploited;

Á Rock permeability; the sensitivity increases in case the subsoil is made of rocks with high permeability; and

Á Aquifer vulnerability; the sensitivity increases with the vulnerability of the aquifer as determined by accepted
methodologies.

Air quality:

Á Presence of settlements and population potentially exposed to air emissions from the Project; the sensitivity
increases with the number of people exposed;

Á 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;

Á 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; and

Á Presence of sensitive ecological receptors like protected or classified areas, protected or endangered habitats
and species exposed to air emissions from the Project; the sensitivity increases with the ecological receptors
exposed.

Noise and vibration:

Á Presence of settlements and population potentially exposed to noise and vibration from the Project; the
sensitivity increases with the number of people exposed;

Á 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;

Á 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; and

Á Presence of sensitive ecological receptors like protected or classified areas, protected or endangered habitats
and species exposed to noise and vibration from the Project; the sensitivity increases with the ecological
receptors exposed.
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Landscape and components with sensitivity to visual quality:

Á Presence and number of settlements/people within the visual zone of visual influence; the sensitivity increases
with the number of people influenced.

Á Presence of areas of touristic interest within the visual zone of visual influence; the sensitivity increases with
the surface of areas influenced.

Á Presence of roads and volume of traffic within the visual zone of visual influence; the sensitivity increases with
the number of people influenced.

Á Presence of archaeological, cultural, historic areas within the visual zone of visual influence; the sensitivity
increases with the surface of areas influenced.

Á Presence of natural parks protected and classified areas within the visual zone of visual influence; the sensitivity
increases with the surface of areas influenced.

Habitats and biodiversity features:

Á Number of species of flora or fauna present in the habitat; the sensitivity increases with the number of species
present.

Á 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.

Á 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.

Á 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.

Á Presence of invasive alien species; the sensitivity is higher for habitats in areas with a higher number of invasive
alien species present.

Á Presence of natural habitats; the sensitivity increases with the surface of natural habitats present in the Project
area of influence.

Á Presence of threatened or protected habitats; the sensitivity increases with the surface of threatened or
protected habitats present in the Project area of influence.

Á Presence of critical habitats; the sensitivity increases with the surface of critical habitats present in the Project
area of influence.

Á Presence of relevant nursery, spawning or feeding grounds or migration routes; the sensitivity increases with
the area of grounds or the amount of routes present.

Protected areas:

Á 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.
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Local communities:

Á Presence of skilled personnel in the local community; the sensitivity (to positive impacts) is higher the more
people with skills relevant to the Project.

Á 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.

Á 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.

Á 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.

Á 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.

Á The presence of environmental health determinants like air and water pollution, soil and groundwater
contamination increase the community sensitivity.

Health:

Á 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.

Á 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.

Á 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.

Á 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.

Cultural Heritage:

Á 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.

Á 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.

Á 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.
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The component’s Sensitivity can vary from low (1) to high (5) according to the following definitions:

Á Low (1): the component does not present elements of sensitivity;

Á Medium-low (2): the component presents few elements of sensitivity that have limited significance;

Á Medium (3): the component presents numerous elements of sensitivity that have limited significance;

Á Medium-high (4): the component presents few elements of sensitivity that have high significance; and

Á 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 also considers the ecological and biological characteristics of each component in relation to
the possible impacts generated by the Project.

5.6.2 Scoring of 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:

Á Very short (1): when the duration is shorter than a month;

Á Short (2): when the duration is between a month and one year;

Á Medium (3): when the duration is between one and two years;

Á Long (4): when the duration is between two and five years;

Á Very long (5): when the duration is over five years.

Frequency (F): is the frequency with which the impact factor manifests itself:

Á Single event (1);

Á Infrequent (2): if it consists of a few events evenly or randomly distributed over time;

Á Recurrent (3): if it consists of numerous events evenly or randomly distributed over time;

Á Frequent (4): if it consists of a high number of events evenly or randomly distributed over time;

Á Continuous (5): if the event has no interruption over time.

Geographic extent (G): is the geographical area within which the impact factor can exert its effects:

Á Project site (1): the impact factor is confined within the facilities owned or exclusively controlled by the
Project;

Á Local (2): the impact factor extends to the areas or communities neighbouring the Project site;
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Á Regional (3): the impact factor extends to an area beyond the surroundings of the Project site and to
regional physical (airshed – watershed, etc) or administrative boundaries;

Á National (4): the impact factor extends throughout several regions or to the entire country;

Á International (5): 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:

Á Negligible (1): the impact factor is generated in quantities that cannot be easily detected or perceived and
are unlikely to be able to cause any detectable change in the target environmental or social components;

Á Low (2): 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;

Á Medium (3): 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;

Á High (4): 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;

Á Very high (5): 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 is determined
through an Impact Factor Score which is the sum of the 4 parameters, hence it can assume a value between 5
and 20.

5.6.3 Calculation of the Impact Value

The calculation of the Impact Value (‘’IV’’) is done by multiplying the Impact Factor Score, the value of Sensitivity
of the target component, and the Reversibility. IV = IFS x S x R

The reversibility is the property of an impact to diminish its magnitude over time and to eventually recede entirely.
Considering Reversibility within the Impact Value is crucial for an accurate impact assessment. Reversibility may
vary from reversible to irreversible according to the following definitions and is measured on a scale of 1 to 5:

Á Reversible in the short term (1): 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;

Á Reversible in the short/midterm (2): 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;

Á Reversible in the midterm (3): if the initial condition of the component will be restored in a period between
one year and five years after the end of the impact factor and/or the restoration activities;



August, 2024 23633814_final

72

Á Reversible in the long term (4): 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;

Á Irreversible (5): if it is not possible to predict the restoration of the initial conditions.

5.7 Calculation of the Residual Impact
The next step consists of defining mitigation measures and assessing their effectiveness to reduce or eliminate the
negative impact (or to maximize the positive one). The mitigation measures are defined with reference to the
mitigation hierarchy listed below in descending order of effectiveness:

Á Avoid;

Á Minimize;

Á Restore;

Á Offset;

Á Compensate.

The effectiveness of the mitigation measures defined in the environmental and social management plans is
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:

Á None(1): the measures can reduce the impacts by less than 20% of the expected outcome;

Á Medium low(0.8): the measures can reduce the impacts by 20% - 40% of the expected outcome;

Á Medium(0.6): the measures can reduce the impacts by 40% - 60% of the expected outcome;

Á Medium high(0.4): the measures can reduce the impacts by 60% - 80% of the expected outcome;

Á High(0.2): the measures can reduce the impacts by more than 80% of the expected outcome.

The Mitigation effectiveness is measured on a scale from 1 to 0.2 (1 = minimum effectiveness; 0.2 = maximum
effectiveness) and the Residual Impact Value (RIV) is 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 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 is based on the same parameters used to evaluate the negative ones. The only
difference is that the mitigation measures are replaced by enhancement measures, or measures to maximize the
potential positive impacts.
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The enhancement measure effectiveness defined in the environmental and social management plan is 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:

Á None(1): the measures can enhance the positive impacts by less than 10% of the expected outcome;

Á Medium low(2): the measures can enhance the positive impacts by 10% - 20% of the expected outcome;

Á Medium(3): the measures can enhance the positive impacts by 20% - 30% of the expected outcome;

Á Medium high(4): the measures can enhance the positive the impacts by 30% - 40% of the expected outcome;

Á High(5): the measures can enhance the positive impacts by more than 40% of the expected outcome.

5.8 Scale of Residual Impacts
The scale of the residual impact resulting from the calculation described above ranges from 0,8 to 500. The impact
value is then scaled in 5 levels by dividing the entire distribution of values obtained in 5 classes with an equal
number of values obtained.

The residual negative impacts are classified in 5 levels using 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 are classified in 5 levels using 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

5.9 Overall Assessment
The methodology described above allows for an analytical assessment of impacts caused by individual impact
factors over individual environmental and social components. The process therefore results in a table presenting
several impacts from different impact factors for each component.
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The table defines the assessment of the overall impact on each component. It represents a synthesis of the impacts
on a component from all the impact factors generated by the Project actions. The impact assessment provides a
comprehensive view of the impact value that affects the environmental or biological component.

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 toward a more conservative
approach.

Impacts are presented in separate tables for negative and positive impacts to avoid automatic trade-offs and/or
mediating between positive and negative aspects, as they are often targeting different sections of the community.

5.10 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 CIA 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 Communities2. In addition, although the quoted requirements indicate that
past, present and reasonably foreseeable/reasonably defined developments including unplanned but predictable
activities should be considered in the assessment, it is clear that most if not all of past and existing developments
have generated or generate impacts that contribute to defining the existing baseline on which the Project will
cumulate its impacts. This implies that impacts of past and existing projects will be captured in the baseline
investigations, and the cumulative impact assessments therefore comes down to assessing how the Project impacts
may cumulate with future impacts of existing projects or with impacts from future or reasonable planned and
foreseeable developments, whose impacts have to be estimated and predicted as they are not yet occurring.

Cumulative impacts can result from various types of interaction among different impact factors:

Á 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;

2 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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Á 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.

Á 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 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 (Figure 5-3).

Figure 5-3: RCIA: Six-Step Approach

For the purposes of the present study, the cumulative impact assessment (“CIA”) is limited to those residual impacts
(post mitigation) resulting from past projects (captured through the baseline investigations) and from future residual
effects of present or reasonably foreseeable projects and activities.

The foreseeable projects that will supplement the Project with a third-party service or other independent projects
proposed in the area were 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.

For cumulative effects to occur, residual impacts from the Project need to cumulate with residual impacts from other
projects.
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6.0 ENVIRONMENTAL AND SOCIAL BASELINE
This chapter is designed to present an overview of the environmental (physical and biological) and social settings
within the Regional Study Area (RSA) and Area of Influence (AoI) before the Project is implemented. Following the
methodology guidelines outlined in Chapter 5, the information provided here will cover all pertinent aspects to offer
insight into the environmental and social conditions of the area, including air quality, terrestrial fauna and flora, and
land use, among others. This aims to assess their sensitivity. The data presented in this chapter serves as the
baseline for the subsequent Impact Assessment in Chapter 7.

The baseline description process aligns with the identified Project components as outlined in Chapter 3. The
determination of the Project’s Area of Influence varies based on the assessed environmental and social
components, summarized in the Methodology (Chapter 5), and detailed separately for physical, biological, and
social aspects in this chapter. The term RSA is also utilized in the methodology to provide high-level information
when site-specific data is absent at the AoI level, or regional data is necessary to define components and assess
impacts. Consequently, the RSA encompasses the Project AoI.

The RSA offers information that comprises a geographically distinct collection of environmental conditions, serving
as a starting point for understanding the regional-scale environmental context. This is achieved using secondary
sources such as scientific papers, grey literature, and databases, with descriptions provided under each component.
For each investigated component, the AoI is defined, considering the Project footprint along with a variable-width
buffer based on the characteristics of the components and Project activities. The AoI for each physical component
is represented and detailed in the respective chapters.

6.1 Physical Components
6.1.1 General Methodology
6.1.1.1 Desktop Studies

A thorough literature review has been conducted, specifically concentrating on the regional Study Area, with the
aim of documenting existing data related to air quality, soil quality, water quality, pollution sources, hydrology,
hydrogeology, geology, and geomorphology. This comprehensive review encompasses both scientific and grey
literature to ensure a precise and comprehensive depiction of the physical attributes of the environment within the
Project Area.

6.1.1.2 Field Studies

The visit encompassed the Project Area, its surroundings, with a focus on evaluating physical and biological
components. Furthermore, interviews were conducted with the Mukhtars of Emen, Seslikaya, and Badak
Neighborhoods to gather additional insights into the local perspectives and considerations.
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6.1.2 Meteorology and Climatology

The meteorological characteristics of the Area of Influence (AoI in 2,000 m buffer zone) play a critical role in
assessing air quality, the dispersion of pollutants in the air, and ensuring the structural safety of Project components
and the overall Project environment. Understanding these meteorological factors is essential for a comprehensive
analysis and effective management of environmental and safety considerations.

This section details the baseline conditions for local and regional meteorology and climatology, forming the
foundation for the evaluation of air quality. The parameters discussed here are essential for assessing air quality
baselines, identifying dispersion pathways and the range of pollutants in the air, and providing crucial input for
structural design considerations.

Meteorological data utilized in this analysis were sourced from Meteorology Stations situated around the Project
site. Specifically, data were recorded at the Niĵde Meteorology Station and obtained from the Turkish State
Meteorology General Directorate to establish fundamental conditions for meteorology and climatology. The
geographic location of the meteorology station is illustrated in Figure 6-1. The prevailing climate in the Niĵde
Province is characterized by continental climate, featuring cold and snowy winters and hot and dry summers. This
climatic information is vital for the comprehensive understanding of the meteorological conditions that influence air
quality and structural design considerations in the Project area.
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Figure 6-1: Location of Niĵde Meteorological Station
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Air Temperature

According to the observation records of Niĵde Meteorology Station between 1960 and 2021, the highest air
temperature was recorded in July and August with 38.5°C, and the lowest air temperature was measured in
February with -24.2°C. Annual average air temperature is 11.2°C (see Table 6-1 and Figure 6-2).

Table 6-1: Niĵde Meteorological Station – Air Temperature Measurements (°C) (1960 - 2021)

Months Average Air Temperature Maximum Air Temperature Minimum Air Temperature

January -0.3 19.9 -21.7

February 1.2 20.5 -24.2

March 5.4 26.3 -23.9

April 10.6 30.8 -6.9

May 15.0 32.1 -2.6

June 19.0 34.8 3.5

July 22.4 38.5 7.1

August 22.1 38.5 6.7

September 18.0 37.3 1.0

October 12.5 30.6 -5.2

November 6.4 24.6 -14.7

December 1.9 20.9 -20.6

Annual 11.2 38.5 -24.2

Figure 6-2: Niĵde Meteorological Station – Air Temperature Measurements (°C) (1960 - 2021)
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Precipitation

According to the observation records of Niĵde Meteorology Station between 1960 and 2021, maximum amount of
precipitation per day was measured in December with 54.5 mm. Annual average total precipitation is 336.9 mm
(see Table 6-2 and Figure 6-3).

Table 6-2: Niĵde Meteorological Station - Precipitation Measurements (mm) (1960 - 2021)

Months Average Total Precipitation Maximum Daily Precipitation

January 32.9 40.6

February 31.4 30.1

March 36.3 32.6

April 42.8 42.9

May 46.7 43.1

June 27.1 39.2

July 5.1 22.5

August 5.4 20.6

September 10.1 27.8

October 26.4 34.4

November 31.4 43.7

December 41.3 54.5

Annual 336.9 54.5

Figure 6-3: Niĵde Meteorological Station - Precipitation Measurements (mm) (1960 - 2021)
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Atmospheric Pressure

According to the long term (1960-2021) observation records of Niĵde Meteorology Station, maximum atmospheric
pressure is observed as 899.9 hPa, and minimum atmospheric pressure is 852.9 hPa. Average atmospheric
pressure is 879.6 hPa per year (see Table 6-3 and Figure 6-4).

Table 6-3: Niĵde Meteorological Station - Atmospheric Pressure Measurements (hPa) (1960 - 2021)

Months Average Atmospheric
Pressure

Maximum Atmospheric
Pressure

Minimum Atmospheric
Pressure

January 880.2 899.9 852.9

February 879.0 895.5 856.3

March 878.1 892.8 854.7

April 877.7 890.3 860.1

May 878.8 888.5 865.0

June 878.5 886.9 866.7

July 877.3 885.3 869.1

August 878.2 885.1 870.3

September 880.6 889.2 868.4

October 882.7 891.9 865.6

November 882.8 893.3 865.0

December 881.4 896.4 852.9

Annual 879.6 899.9 852.9
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Figure 6-4: Niĵde Meteorological Station - Pressure Measurements (1960 - 2021)

Relative Humidity

According to the observation records of Niĵde Meteorology Station between 1960 and 2021, the annual average
relative humidity is 58.5%. Relative humidity values for 1960-2021 are presented in Table 6-4 and Figure 6-5.

Table 6-4: Niĵde Meteorological Station - Relative Humidity Measurements (%) (1960 - 2021)

Months Average Relative Humidity (%)

January 72.8

February 69.9

March 63.1

April 57.7

May 55.9

June 50.4

July 43.5

August 43.6

September 47.8

October 58.0

November 66.4

December 72.9

Annual 58.5
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Figure 6-5: Niĵde Meteorological Station - Relative Humidity Measurements (%) (1960 - 2021)

Evaporation

According to the observation records of Niĵde Meteorology Station between 1960 and 2021, the average total
evaporation was 1272.6 mm, and the daily maximum evaporation was 17 mm in June and July. Evaporation Values
for 1960-2021 are presented in Table 6-5 and Figure 6-6.

Table 6-5: Niĵde Meteorological Station - Evaporation Measurements (mm) (1960 - 2021)

Months Average Evaporation (mm) Daily Maximum Evaporation (mm)

January 0 -

February 0 -

March 0 -

April 58.3 12.1

May 168.2 15.0

June 214.3 17.0

July 273.0 17.0

August 257.9 13.0

September 185.3 11.0

October 100.4 10.0
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Months Average Evaporation (mm) Daily Maximum Evaporation (mm)

November 15.2 5.4

December 0 -

Annual 1272.6 17

Figure 6-6: Niĵde Meteorological Station - Evaporation Measurements (mm) (1960 - 2021)

Wind Distribution

Number of Winds

The total number of the wind blowing measured at Niĵde Meteorological Station between 1960 and 2021 is given
in Table 6-6 and Figure 6-7. As can be seen from the Table 6-6 and Figure 6-7, dominant wind direction is blowing
from north-northeast (NNE) direction, second degree dominant wind direction is blowing from northeast (NE)
direction.

Table 6-6: Niĵde Meteorological Station - Wind Direction Measurements (mm) (1960 - 2021) (blowing from)

Direction Annual Total Wind

N 13822

NNE 130642

NE 111696

ENE 41862
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Direction Annual Total Wind

E 8542

ESE 5559

SE 5233

SSE 19996

S 16914

SSW 60972

SW 36470

WSW 46016

W 12218

WNW 8210

NW 2896

NNW 8911

Figure 6-7: Niĵde Meteorological Station - Wind Direction Measurements (mm) (1960 - 2021) (blowing from)

Wind Speed

According to data from Niĵde Meteorology Station between 1960 and 2021, the annual average wind speed is 3.0
m/s. Maximum monthly wind speed is measured as 38.3 m/sec blowing from south-southeast (SSE) direction (see
Table 6-7)
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Table 6-7: Niĵde Meteorological Station - Wind Speed (m/ sec) (1960 - 2021)

Average Monthly Wind Speed (m/sec) Maximum Monthly Wind

speed (m/sec) and Direction

I 3 SSE 32.0

II 3.3 SSE 30.4

III 3.4 SE 31.0

IV 3.3 SSE 38.3

V 2.8 SE 28.3

VI 2.8 SE 26.2

VII 3.1 S 20.9

VIII 3 W 24.3

IX 2.7 S 25.3

X 2.5 S 21.7

XI 2.7 WSW 35.9

XII 2.9 SSE 27.8

Annual 3 SSE 38.3

Other parameters

According to the observation records of Niĵde Meteorology Station between 1960 and 2021:

Á The maximum snow thickness was measured as 39 cm in December 2002,

Á The average annual number of snow days is 22.35,

Á The number of snow-covered days is 32.92,

Á The number of foggy days is 4.72,

Á The number of hail days is 2.88,

Á The number of frosty days was 24.11,

Á The number of thunderstorm days was 4.98,

Á The number of strong windy days is 51.99 days per year, and

Á The number of stormy days is 9.68 days per year.
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6.1.3 Air Quality

Ambient air quality encompasses the overall extent of air pollution in outdoor settings. According to the World Health
Organization (WHO), it refers to the presence of potentially harmful pollutants released by industries, households,
vehicles, and other sources. The construction and decommissioning processes can contribute to the emission of
fugitive dust, resulting from on-site excavation, movement of earth materials, interaction of construction machinery
with bare soil, and exposure of soil and soil piles to wind.

Additionally, the use of diesel engines for electricity generation and the operation of construction equipment during
land preparation and construction activities can lead to the release of exhaust gas emissions. These emissions may
include nitrogen oxides, carbon monoxide, hydrocarbons, particulate matter, and sulphur dioxide.

2,000 m buffer zone including Project footprint (see Figure 6-8) is considered as Area of Influence (AoI) of the
Project and nearby settlements around the Project area are potentially exposed to pollutant emissions.

For the evaluation of the baseline conditions, baseline air quality measurements conducted at three locations in the
dates between 13 December 2023 and 11 February 2024 and data from Air Quality Monitoring Stations in Niĵde
Province were considered.
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Figure 6-8: Map Showing Physical Area of Influence of Air Quality and Noise Components
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Methodological Approach

Air Quality Monitoring Stations

Data on air quality in the Regional Study Area (RSA) is sourced from the National Air Quality Monitoring Stations
located in Niĵde. The air quality information collected at these stations is made available on the Continuous
Monitoring Center (CMC) website of the Ministry of Environment and Urban Climate Change (MoEUCC). In Niĵde,
there are two CMCs, specifically in Niĵde Center and Bor. The Bor CMC, situated approximately 12 km from the
Project area, provides relevant data for the Regional Center (RC), and the summarized information for the year
2023 is utilized. Refer to Figure 6-9 for the depiction of the air quality monitoring station.

Figure 6-9: Continuous Measurement Center of MoEUCC and Project Area

ESIA studies encompassed the assessment of PM10, PM2.5, and settled dust with the measurements conducted
in AoI. The evaluation involved concurrent PM10 and PM2.5 measurements at identical points, with measurement
locations and durations provided in Table 6-8, Table 6-9 and Figure 6-10. PM10 and PM2.5 measurements

Project Area

Bor CMC

Niĵde CMC
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spanned 72 hours at four designated points, while settled dust measurements were carried out over a two-month
period at these identical locations.

Table 6-8: PM10 & PM2.5 Measurement Coordinates and Periods

Points Coordinates (UTM/WGS) (36T) Measurement Period and Date

AQ-1 627451 4185538 72 hours – 13.12.2023 - 16.12.2023

AQ-2 627662 4186326 72 hours – 13.12.2023 - 16.12.2023

AQ-3 629735 4183552 72 hours – 13.12.2023 - 16.12.2023

AQ-4 630222 4183274 72 hours – 13.12.2023 - 16.12.2023

Table 6-9: Settled Dust Measurement Coordinates and Period

Points Coordinates (UTM/WGS) (36T) Measurement Period and Date

AQ-1 627451 4185538 2 months – between 13.12.2023 and 11.02.2024

AQ-2 627662 4186326 2 months – between 13.12.2023 and 11.02.2024

AQ-3 629735 4183552 2 months – between 13.12.2023 and 11.02.2024

AQ-4 630222 4183274 2 months – between 13.12.2023 and 11.02.2024
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Figure 6-10: Baseline Air Quality Measurement Points
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Air sampling methodologies are provided from the laboratories and summarized below.

Á PM10 and PM2.5 measurements were performed in line with TS 12341 standard: " Standard gravimetric
measurement method for the determination of the PM10 or PM2.5 mass concentration of suspended particulate
matter." This approach involves using a pump to vacuum air from the ambient environment, passing it through
a filter, and collecting the particles on the filter over 24-hour periods for three times (72-hours in total). After
sampling, the filter is transported to the laboratory for gravimetric analysis. The concentrations of PM10 and
PM2.5 in the ambient air are then determined by calculating the amount of dust on the filter.

Á Methodology of settled dust measurements followed the guidelines of the TS 2342 standard: " Methods for the
measurement of air pollution methods for the installation and the use of the directional dust gauge." This method
centers on the collection of particles settled due to various factors such as gravity and precipitation in a
directional dust gauge. The gauge is retrieved after a sampling period of 720 hours, and the dust concentration
is calculated.

Regional Study Area

The data of the Bor CMC from the Ministry of Environment, Urbanization and Climate Change is given in Table 6-10.
The highest PM10 concentration was detected as 621.20 µg/Nm3 in June 2023 while the highest SO2 concentration
was measured as 216.41 µg/Nm3 in August 2023. Average PM10 concentration was 56.05 µg/Nm3 in 2023 which
exceeds Turkish Air Quality Standards (20 µg/Nm3). Average SO2 concentration, on the other hand, was calculated
as 18.71 µg/Nm3 in 2023 which is below the limit determined in Turkish Air Quality Standards (20 µg/Nm3).

Table 6-10: Air Quality of Bor District*

Parameter Unit Minimum
Value

Minimum
Date

Maximum
Value

Maximum
Date

Average
Value

Turkish
Air
Quality
Standards

(µg/Nm3)

PM10 µg/m3 0.45 01.06.2023
14:00

621.20 17.05.2023
12:00

56.05 20

SO2 µg/m3 0.51 19.08.2023
04:00

216.41 19.11.2023
00:00

18.71 20

*Source: (MoEUCC, 2023)

Measurement Parameters

As part of the ESIA, measurements were carried out for PM2.5, PM10, and settled dust. The subsequent sub-
sections provide details on the results and evaluations obtained from these measurements.

PM10 Measurement Results

PM10 measurement results are provided in Table 6-11. The results indicate that the average PM10 concentrations
in the vicinity of the Project area are complied with both Turkish and IFC Air Quality Standards. The highest recorded
PM10 concentration was 44.10 µg/Nm3 at AQ-2 point in 13-16.12.2023.



August, 2024 23633814_final

93

Table 6-11: PM10 Measurement Results

Sampling
Point

Date PM10 Measurement Results

(µg/Nm3)

Turkish Air
Quality
Standards1

(µg/Nm3)

IFC Air
Quality
Standards

(µg/Nm3)2

Day-1

13-14.12.23

Day-2

14-15.12.23

Day-3

15-16.12.23

Average

13-16.12.23

AQ-1 13-16.12.2023 33.25 36.99 36.79 35.68 50 50

AQ-2 13-16.12.2023 36.83 42.00 44.10 40.98

AQ-3 13-16.12.2023 39.96 37.43 38.54 38.64

AQ-4 13-16.12.2023 33.20 39.71 39.63 37.51

1 Regulation on Control of Industrial Air Pollution (Dated 03.07.2009 and Numbered 27277) and Regulation on Assessment and Management
of Air Quality (Dated 06.06.2008 and Numbered 26898)
2 IFC General Environmental, Health, and Safety (EHS) Guidelines (WHO stands for World Health Organization) (Dated 30 April 2007)

PM2.5 Measurement Results

PM2.5 measurement results are presented in Table 6-12. Although the highest PM2.5 concentration (26.44 µg/Nm3)
measured at AQ-3 point is above the limits of IFC Air Quality Standards, all the average PM2.5 measurement results
around the Project area are below the IFC Air Quality Standards.

Table 6-12: PM2.5 Measurement Results

Sampling
Point

Date PM2.5 Measurement Results

(µg/Nm3)

Turkish Air
Quality
Standards

(µg/Nm3)

IFC Air
Quality
Standards

(µg/Nm3)1

Day-1

13-14.12.23

Day-2

14-15.12.23

Day-3

15-16.12.23

Average

13-16.12.23

AQ-1 13-16.12.2023 21.14 26.32 25.94 24.47 - 25

AQ-2 13-16.12.2023 18.31 22.51 19.50 20.11

AQ-3 13-16.12.2023 19.62 23.33 26.44 23.13

AQ-4 13-16.12.2023 16.74 19.79 20.14 18.89
1 IFC General Environmental, Health, and Safety (EHS) Guidelines (WHO stands for World Health Organization) (Dated 30 April 2007)
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Settled Dust Measurement Results

The settled dust measurement results around the Project area are below the regulatory limits. The highest settling
dust concentration was measured as 135 mg/m2-day, at AQ-3 measurement point which is also below both Turkish
and IFC Air Quality Standards.

Table 6-13: Settled Dust Measurement Results

Points Settled dust Measurement Results

(mg/m2-day)

Turkish Air Quality
Standards

(mg/m2-day)

IFC Air Quality
Standards

13.12.2023 - 12.01.
2024

(1st Period)

12.01.-
11.02.2024

(2nd Period)

Long
Term
Limit

Short
Term
Limit

AQ-1 105 123 210 390 -

AQ-2 98 103

AQ-3 118 135

AQ-4 107 112
1 Regulation on Control of Industrial Air Pollution (Dated 03.07.2009 and Numbered 27277) and Regulation on Assessment and Management
of Air Quality (Dated 06.06.2008 and Numbered 26898)
2 IFC General Environmental, Health, and Safety (EHS) Guidelines (WHO stands for World Health Organization) (Dated 30 April 2007)

Sensitivity Assessment

After analyzing the baseline data, the sensitivity of the air quality component is given below.

Sensitivity features Supported by Sensitivity value

PM10, PM2.5, and settled dust in the AoI

Proximity to residential areas, vulnerable
entities, and ecologically sensitive
receptors may pose a potential exposure to
air emissions.

Adjacent to the Project area, there are
other ongoing Projects in various stages,
including those under construction and in
the planning phase

Primary and secondary data
Medium
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6.1.4 Noise and Vibration

Background noise/vibration or ambient noise/vibration is the sound level of environmental noise/vibration such as
traffic noise, trains and airplanes, acoustic noise from animals, and electrical noise from equipment. During
construction and decommissioning activities, noise and vibration may be caused by the operation of pile drivers,
earth moving and excavation equipment, concrete mixers, cranes, and the transportation of equipment, materials,
and people. Within the scope of the Project, during the construction phase, vibration is expected to be very limited
since vibration sources are limited to vehicle movements, and no vibration is expected during the operational phase
of the Project.

2,000 m buffer zone including Project footprint (See Figure 6-8) is considered as Area of Influence (AoI) of the
Project and nearby receptors around the Project site may be affected from potential noise and vibration impacts.

For the evaluation of the baseline conditions, baseline noise level measurements conducted at three locations in
the dates between 15 and 16 December 2023 for 48 hours continuously.

Methodological approach

Baseline data collected during ESIA studies is the only available data for this component since there is not any
provincial level noise and vibration information. Details about the methodology used for the noise baseline data
collection study are provided below.

Within the scope of the ESIA studies, background noise measurement was conducted at 3 points for 48 hours
continuously between 15 and 16 December 2023 in compliance with the Turkish legislation and IFC General EHS
Guideline for Noise.

Measurement locations were presented in Table 6-14 and Figure 6-11.

Table 6-14: Noise Level Measurement Coordinates and Periods

Points Coordinates Measurement Period and Date

N-1 37.808315° 34.447483° 48 hours – between 15.12.2023-
16.12.2023

N-2 37.815381° 34.450337° 48 hours – between 15.12.2023-
16.12.2023

N-3 37.790112° 34.473100° 48 hours – between 15.12.2023-
16.12.2023
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Figure 6-11: Map Showing Background Noise and Baseline Vibration Measurement Points
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Area of Influence

The noise level limit values and time periods are defined different in Turkish Regulation on Control of Environmental
Noise and in IFC Guidelines. Therefore, 48 hours continuous noise measurement results are presented as per both
Turkish Legislation and IFC Guidelines in Table 6-15. The measurement results do not exceed Turkish Legislation
and IFC Guideline Limits.

Table 6-15: Noise Level Measurement Results

Sampling
Name

Date Measurement Results as per Turkish
Legislation1 (dBA)

Measurement Results as
per IFC2 (dBA)

Day
(07:00-

19:00)

Evening
(19:00-

23:00)

Night
(23:00-

07:00)

Day
(07:00-

22:00)

Night
(22:00-

07:00)

N-1 15/12/2023 40.2 37.4 37.0 39.6 37.1

16/12/2023 38.3 36.2 37.3 37.8 37.3

N-2 15/12/2023 52.1 46.5 40.1 51.1 40.5

16/12/2023 51.5 46.1 38.0 50.5 38.8

N-3 15/12/2023 47.0 47.6 44.5 47.2 44.6

16/12/2023 47.4 47.8 44.6 47.5 44.8

Limit Values - 60 60 55 55 45
1 Regulation on Control of Environmental Noise
2 IFC Environmental, Health, and Safety (EHS) Guidelines General EHS Guidelines: Environmental - Noise Management;

Sensitivity Assessment

After analyzing the baseline data, the sensitivity assessment of noise and vibration component is given below.

Sensitivity features Supported by Sensitivity value

High noise levels in the AoI (albeit below
Project Standards)

Close presence of communities, vulnerable
targets and sensitive ecological receptors
potentially exposed to noise and vibration
emissions

Primary and secondary data Medium

6.1.5 Geology, Geomorphology, Geotechnics and Seismicity

Geology is a field of study that focuses on the interactions between humans and the Earth's geological systems,
particularly as they relate to environmental issues. It involves understanding the geological processes and features
that influence the environment, such as water resources, natural hazards, soil quality, and land use. Geology also
addresses and mitigates human impacts on the environment, such as pollution, climate change, and ecosystem
degradation. Geomorphology is the study of the nature and history of landforms and the processes which create
them. Seismicity is a measure encompassing earthquake occurrences, mechanisms, and magnitude at a given
geographical location.



August, 2024 23633814_final

98

Within the scope of the Project, since the areas where the Project units are located are likely to be affected by the
geological structure, the areas where the Project Site are located were selected as Aol.

6.1.5.1 Geology, Geomorphology and Geotechnics

The Bor District, situated in the southern part of Central Anatolia, is encircled by Hasan Mountain, Okçu Mountain,
and the Taurus Mountains. To the west, it encompasses the Konya Plain and the conjoined Emen Plain. The
prevalent geological composition in the area consists of volcanic tuffs and basalt flows. In the plains, the prevailing
geological structure is primarily composed of alluvium. The Project Area has a morphologically gently sloped
structure. There are no high topographies in the immediate vicinity of the Study Area. The general slope is calculated
as 0-10% in the Project Area (Figure 6-12).

Within the scope of the general geology of the Project Area, The Niĵde region and its surrounding area, situated on
the Anatolides3, exhibit a geological structure characterized by five distinct rock groups with variations in both
stratigraphy and tectonics. The oldest among these groups is the Niĵde Metamorphic Complex, forming the
basement for all Tertiary rock units, though its base remains hidden. Overlying this complex, the second rock group
consists of Paleocene-Eocene volcano-sedimentary sequences from the Ulukēĸla-Çamardē Group, exhibiting a
folded and fractured structure in an east-west direction. The third rock group, deposited in a freshwater environment
during the Upper Oligocene-Lower Miocene age, overlays the previous units with an angular unconformity.

The fourth rock group includes Hasandaĵē, Keçiboyduran, and Melendizdaĵē volcanics or pyroclastics,
accompanied by lacustrine and fluvial sediments from the Upper Miocene-Lower Pliocene age. These volcanic
activities cover the underlying Oligocene-Lower Miocene rock units with angular unconformity. Lastly, the fifth rock
group comprises the ancient and contemporary continental Quaternary sediments, covering all preceding rock
groups with an angular unconformity (Figure 6-13).

The Niĵde Group unit and its neighbouring areas within the Project site were influenced by Caledonian–Hercynian
and Alpine orogenic movements, leading to the formation of mountains, folds, and fractures. During the tectonic
evolution of the Niĵde Group units, metamorphism occurred concurrently with tectonic processes. In younger units,
localized metamorphism was a result of volcanism rather than tectonics. The Niĵde Massif rocks, confined to the
Ecemiĸ Fault in the east, underwent multiple orogenic influences, resulting in the development of fault systems in
various directions intersecting each other.

The Tuz Lake Fault Zone (TGFZ), which is around 11 km away from the Project Area, is one of the most important
active fault zones in Central Anatolia. TGFZ is approximately 200 km long, 2-25 km wide, NW-trending, active strike-
slip normal fault zone. It extends between the north of Tuz Lake in the NW and Kemerhisar (Niĵde) in the SE.
Additionally, other notable faults in the region include Ecemiĸ, Cevizlik, Elekgölü, Çukurbaĵ, Keçiboyunduran –
Melendiz, Göllüdaĵ, Derinkuyu, and Yeĸilhisar Faults, which collectively define the Ecemiĸ Fault Zone, forming a
belt4,5,6. Some of these faults remain active, indicating compression in the N-S direction. Certain faults within this
belt have origins predating the Neogene and may still be active today. The Project Area is nearly thirty-five (35) km
away from the Ecemiĸ Fault Zone (Figure 6-14).

3 Ketin, Ķ. (1966). Anadolu'nun Tektonik Birlikleri. Bulletin of the Mineral Research and Exploration, 20-37.
4 Yetiĸ, C. (1978). Çamardē (Niĵde) Yakēn ve Uzak Dolayēnēn Jeoloji Ķncelemesi ve Ecemiĸ Yarēlēm Kuĸaĵē’nēn Maden Boĵazē-Kamēĸlē Arasēndaki

Özellikleri. 164.
5 Göncüoĵlu, M. C. (1981). The origin of the viridine gneiss from Nigde Massif. Bulletin of the Geological Society of Turkey, 45-51.
6 Atabey, E., & Ayhan, A. (1986). Niĵde, Ulukēĸla, Çamardē, Çiftehan Yöresinin Jeolojisi. Ankara: Maden Tetkik ve Arama Genel Müdürlüĵü.
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Figure 6-12: Topographic Map Showing the Project Site




































































































































































































































































































































































































































































































































































































































































































































































