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1 Introduction

1.1 Background and Objective

Enerjisa Uretim Santralleri Anonim Sirketi has been awarded to invest in the Aydin Connection
Region on 30 May 2019 within the scope of “Renewable Energy Resource Areas (YEKA)
Regulation” and “Allocation of Wind Energy Based Renewable Energy Resource Areas (YEKA)
and Total Connection Capacities”. Upon this award, a “YEKA Use Rights Agreement” was
signed between Enerjisa Uretim Santralleri Anonim Sirketi and Ministry of Energy and Natural
Resources (MOENR) on 09 March 2020. Subsequently, the "YEKA Use Rights Agreement”
signed by Enerjisa Uretim Santralleri Anonim Sirketi for the Aydin Connection Region was
transferred to Enerjisa Enerji Uretim Anonim Sirketi (“Enerjisa Uretim or “the Project Company”)
with the transfer agreements signed on 03 June 2021.

Akkdy Wind Power Plant (WPP) Project (“the Project”) with six turbines and 25.2 MWm/25.2
MWe total installed power, is planned to be established by Enerjisa Uretim in Aydin Province,
Didim District, Akkdy and Yenikdy Villages. The Project components consist of six turbines, a
switchyard, Project roads (i.e., access and site roads) and an energy transmission line (ETL) as
a Project associated facility (please refer to Section 2.3 for details). The Project is part of a nine-
project wind energy investment package initiated by Enerjisa Uretim which has a 750 MW total
installed power from a total of 180 wind turbines located in Aegean and Marmara Regions of
western Turkey; aiming to evaluate and utilize the wind energy potential of the region and
contribute to the national strategy and regional economy.

The Project area is one of the areas declared? as a YEKA within the scope of the YEKA
Regulation®. The Project Company has secured the preliminary license dated 23 December
2021, which is valid for 24 months for securing the required permits for the Project. Pre-license
refers to the permission granted to the Project Company for a certain period of time (i.e., 24
months) to obtain required approvals, permits, and licenses to commence investments in energy
generation activities. Within the pre-license period the Project Company is obliged to fulfil the
requirements listed in Article 17 of Electricity Market License Regulation. These include, among
others; securing the land ownership right or land tenure, securing the zoning plan approvals,
applying the relevant electricity distribution company for connection approvals and securing
National EIA approval. According to the information shared by the Project Company, the
construction period of the Project will be 10 months and the operation period will be 49 years as
stated in the National Environmental Impact Assessment (EIA) Report.

The construction of the Project had been initiated in the first quarter of 2023 with the
construction of Project roads and was completed by the fourth quarter of 2023. For detailed
Project construction schedule, please refer to Section 2.5.1.

The Project is subject to conducting a National Environmental Impact Assessment (EIA) Study
in regard with the Regulation on Environmental Impact Assessment* of Turkiye. According to
the Regulation and the Project is covered under Article 41 -Wind power plants- of Annex-1: List
of Projects Subject to Environmental Impact Assessment. In this sense, a National EIA Report
was prepared for the Project by an environmental consultancy company, namely Nartus (with a
competency certificate valid until 29 January 2025 and numbered 267). The Final National EIA

! Published in the Official Gazette Date/No: 07.11.2018/30588
2 The declaration was published in the Official Gazette Date/No.: 21.03.2021/31430
% Published in the Official Gazette Date/No.: 09.10.2016/29852
4 Published in the Official Gazette Date/No: 29.07.2022/31907
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Report was submitted in September 2022 by Nartus. Upon submission of the Final National EIA
Report to the Ministry of Environment, Urbanization and Climate Change (MoEUCC) General
Directorate of Environmental Impact Assessment, Permit and Inspection, the “EIA Positive”
decision for the Project was secured on 12 September 2022 by the MoEUCC.

During the 24-month pre-licence period the nominal power of used proposed wind turbines as
well as the location of wind turbines T5 and T6 has changed in accordance with the official
opinions of relevant authorities, leading to a change of the Project installed power capacity.
Upon this change, a request was submitted to the MoENR for the revision of pre-licence in
regard with the change in the Project design and the revised pre-licence was secured.
According to this change, the Project will consist of six wind turbines, each with a unit power of
4.2 MWm/4.2 Mwe; and it is projected that the WPP will have a 100,800,000 kWh/year of
annual electricity generation capacity with a total installed power of 25.2 MW/ 25.2 MWe.
Please refer to Section 2.6 for detailed information on the design changes.

The Project Company has secured the "49-year Electric Power Generation Licence" (Licence
No. EU/12171-1/05896, dated 02 November 2023) from Energy Market Regulatory Authority
(EMRA) for the Akkdy WPP with six turbines. Please refer to Section 2.5.1 for detailed
information for the generation licence.

The Project Company is seeking international finance loan from the International Financial
Institutions (IFIs) for implementation of the Project under the nine-project package and proposed
the Project to the potential IFls for financing. The relevant Project parties are described in
Section 1.2.

The IFls seek compliance with internationally accepted environmental and social standards.
Therefore, they require the Project Company to conduct an environmental and social impact
assessment (ESIA) study. As defined in the World Bank’s Environmental and Social Framework
document, ESIA is an instrument and a systematic process to identify and assess the potential
environmental and social impacts of a proposed project, evaluate alternatives, and design
appropriate mitigation, management, and monitoring measures to compensate adverse impacts,
provide benefits, and improve decision making.

This document represents the Final Draft ESIA Report, which has been prepared in line with the
requirements of the Performance Standards (PSs) of International Finance Corporation (IFC),
Performance Requirements (PRs) of the European Bank for Reconstruction and Development
(EBRD), Environmental and Social Policy and Procedures (ESPP) of U.S. International
Development Finance Corporation (DFC) and the Equator Principles IV (EP V), as well as
national environmental and social legislation along with other Applicable Standards as
summarized in Chapter 3: Legal and Policy Framework.

1.2  Project Parties
This Section presents the parties of the Project and the organisational capacity defined for
performing the Project.

1.2.1 Project Company

The Project is implemented by “Enerjisa Uretim” or the “Project Company” as a leading private
sector energy producer in Turkiye. The total installed capacity of the Company’s power
generation portfolio is approximately 3,748 MW, of which 9.4% consists of six wind power plants
with a total installed capacity of 352.8 MW. The Project Company’s goal is to complete 1,000
MW YEKA-2 project investments by early 2026 and increase their total installed capacity to
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5,000 MW. They will focus on flexible and high-efficiency generation units and expanding the
utilization of renewable energy resources potential in the upcoming years.®

1.2.2 Project Lenders

The nine-project package loan is seeking to be funded by a group of development finance
institutions and commercial lenders and with partial coverage by the German ECA Euler
Hermes Aktiengesellschaft (“EH”). The lenders altogether are defined as “Project Lenders” in
this Final Draft ESIA Report. The Project Lenders set requirements to manage potential
environmental and social risks, and impacts associated with the projects for achieving
sustainable outcomes in the financed projects as per their commitments for financing a project.

1.2.3 The Consultant

As part of the financing process and achieving the sustainable outcomes within the Project, Mott
MacDonald Tirkiye (“the Consultant”) has been appointed by Enerjisa Uretim to undertake an
ESIA Study to identify the impacts that are likely to occur due to implementation of construction
and operation activities under the Project and to comply with the requirements set by the IFIs.

The Consultant is preparing an ESIA Report for the Project, as well as the Environmental and
Social Management Plan (ESMP), Resettlement Action Plan (RAP), Human Rights Impact
Assessment (HRIA), Biodiversity Management Plan as well as construction and operation
phase environmental and social sub-management plans in reference with the subjects and
potential impacts covered in the ESIA report.

1.2.4 Project Organisational Capacity

The Project includes several parties involved within various Project-related activities. In this
sense, as well as its own Project team, the Project Company has appointed several consultant
companies to gain support during the National EIA process. The consultancy activities included
social studies undertaken by Adam & Smith, and biodiversity monitoring studies for the National
EIA undertaken by Nartus.

Furthermore, the Project Lenders have appointed Lenders' Independent Environment & Social
Consultant (IESC), namely Ramboll UK Limited (Ramboll) and ACE Consulting and Engineering
Inc (ACE), for monitoring of the Project in line with the Lenders’ standards and requirements.
Figure 1.1 indicates to the organisational chart of the Project.
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Figure 1.1: Project Organisational Chart
Source: Provided by the Project Company on 16 October 2023.

5 Enerjisa Uretim. (n.d.). Energy Generation Strategy. Retrieved November 15, 2023, from Energy Generation Strateqy |
Enerjisa Uretim (enerjisauretim.com.tr)
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1.3 ESIA Scope and Objectives

The outputs of the performed National EIA Study are evaluated by the Consultant, and the gaps
were analysed in order to assess the Project’'s compliance with the applicable national and
international environmental, health, safety and social standards as presented below in Chapter
2: Project Description. The identified gaps outline any additional data that should be collected,
and any additional assessments required for the Project to meet the applicable standards within
the scope of the ESIA study. The Consultant has carried out required work for collecting
additional data and conducting additional assessments required for the Project within the scope
of ESIA. The findings, assessment results and evaluation remarks are presented in this Final
Draft ESIA Report, providing the Project’s potential impacts as well as the proposed mitigation
measures to address these impacts.

Accordingly, the primary objectives of ESIA for the Project are determined as listed below:

e Identification of potential environmental and social impacts that may arise throughout
construction and operation phases of the Project,

e Complying with applicable standards which are specified in Chapter 3: Legal and Policy
Framework,

e Engaging with relevant stakeholders including local communities, governmental bodies, non-
governmental organisations (NGOs) and other interested parties to gather their perspectives,
concerns, and feedback regarding the Project,

e Identification of potential risks associated with the Project activities and proposing mitigation
measures to minimize or eliminate adverse impacts on the environment and communities,

e Evaluation of potential impacts of the Project activities on local flora and fauna and
proposing measures for protection of biodiversity,

e Assessment of potential impacts of the Project activities on air and water quality, noise
levels, emissions, and potential contamination, and proposing measures to mitigate any
adverse impacts,

e Evaluation of potential impacts of the Project activities on cultural heritage sites, social
structures, and local communities; and proposing measures to preserve cultural and social
heritage,

e Evaluation of potential impacts of the Project activities on community health and safety,
including the impact of noise and visual effects, and proposing measures to ensure wellbeing
of the local communities,

e Assessment of economic and social benefits that the Project may bring to local communities
and broader region.

In line with the above-mentioned objectives, the ESIA for the Project aims to ensure that the
Project is developed and operated in an environmentally and socially responsible manner,
minimising or eliminating adverse impacts and maximizing positive contributions to the
surrounding communities and the ecosystem.

1.4  Project Timeline

The tasks undertaken to support the ESIA include baseline data collection, public consultation,
and detailed assessment as noted below:

e The detailed design phase of the Project has commenced.

e The National EIA Positive decision secured in September 2022.

e Primary ESIA baseline data collection performed from October 2023 to January 2024.

e Draft ESIA Report submitted in May 2024.

e The disclosure period of the Final Draft ESIA in planned to start in June 2024.
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e Final ESIA Report to be submitted in August 2024.

1.5 Report Structure

The main ESIA report includes the technical chapters which describes the scope of
assessment, the regulatory framework, the assessment methodology, baseline conditions,
predicted impacts, proposed mitigation measures, and residual impacts as well as cumulative
impacts. Supporting documents, which form a part of the ESIA, are presented in the
Appendices. References to the appendix documents are provided in the main text of the ESIA
Report, where referred to. The structure and content of this Final Draft ESIA Report and
Appendices are presented in Table 1.1.

The ESIA study is structured as follows:

e Non-Technical Summary,

e The Final Draft ESIA Report (this document), including figures and associated appendices,
and

e Environmental and Social Management Plan (ESMP) including Commitment Register as an
appendix to ESIA Report.

In addition to the ESIA, the following documents will be prepared for the Project by the
Consultant:

e Environmental and Social Management System (ESMS) Plans and Procedures,

e Stakeholder Engagement Plan (SEP)

e Resettlement Action Plan (RAP),

e Community Level Assistance Program (CLAP) Methodology, and

e Human Rights Impact Assessment.

15.1 Non-Technical Summary

The Non-Technical Summary (NTS) provides a description of the ESIA process and describes
the Project and main findings in a way that is easily understood by the general public. This is a
standalone document alongside this Final Draft ESIA Report.

15.2 Structure of the ESIA Report
The structure and content of this Final Draft ESIA Report is shared in Table 1.1.
Table 1.1: Structure of the Final Draft ESIA Report

Chapter Title Description of Content

Chapter 1 Introduction Presentation of a brief overview and purpose of the ESIA study and this
Final Draft ESIA Report.

Chapter 2 Project Description Describes the Project, its main components and activities for construction
and operation; as well as the Project alternatives considered in reaching
the final design decisions.

Chapter 3 Legal and Policy Framework Defines key national policy and legislation, and international
requirements and guidelines applicable to the Project, as well as key
national institutions and International Financial Institutions (IFIs).

Chapter 4 ESIA Scope and Methodology  Sets out the stages of the ESIA study, key assumptions and
methodologies for undertaking the study.

Chapter 5 Water Quality, Hydrology and Presentation of technical assessments undertaken within the ESIA study.
Hydrogeology Includes a summary of baseline conditions developed by the use of
quantitative and qualitative primary and secondary data sources and
fieldwork, the presentation of potential environmental impacts and
Chapter 7 Air Quality suggested mitigation measures. In this context, direct and indirect

Chapter 6 Land Use, Soil and Geology
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Chapter Title Description of Content

Chapter 8 Climate & Greenhouse Gases ~Impacts, temporary and permanent impacts of reversible or irreversible

(GHG) natures are identified, along with the mitigation measures to be
implemented in order to reduce the level of resulting effects on the
environment. Furthermore, the significance of - residual (post-mitigation)
Chapter 10 Landscape and Visual effects is presented.

Chapter 9 Noise and Vibration

Chapter 11 Waste and Resources

Chapter 12 Biodiversity

Chapter 13 Social Environment

Chapter 14 Occupational Health and Safety

Chapter 15 Community Health and Safety

Chapter 16 Cultural Heritage

Chapter 17 Cumulative Impacts The assessment of cumulative impacts represents the combination of
multiple impacts that may result when the Project is considered alongside
with other proposed projects, including those currently under
development, in the same geographic area or with similar development
timetable. Multiple impacts upon the same receptor of the Project are
identified and assessed.

Chapter 18 Information Disclosure and Outlines the information disclosure, consultation and participation
Consultation activities that have been undertaken as part of the ESIA process.
Chapter 19 References Presentation of the references used during preparation of this Final Draft
ESIA Report.
Appendices

153 Environmental and Social Management Plan (ESMP)

The primary aim for formulating and implementing the ESMP, which will be in the form of an
ESIA commitment register, is to safeguard the environment, Project personnel and the local
population against Project activities which may cause harm or nuisance. For the purposes of the
ESMP, “management” will be the control or mitigation measures and procedures required in
managing key environmental and social effects. In addition, the ESMP will outline monitoring
requirements, and these will be defined as monitoring, measurement, site inspection and audit.

The Environmental and Social Management Plan, which focuses on assessment of potential
environmental and social impacts associated with the activities performed in the construction
and operation phases of the Project, is not available yet. The Consultant will prepare a
framework ESMP in accordance with Terms of Reference that will be based on the assessment
of baseline conditions and expected impacts.

The ESMP will:

e Present the Lenders’ standards, guidelines and legal requirements that should be adopted
during construction and operation (including any additional environmental permitting
requirements) and also be structured in line with International Standardisation Organisation
(ISO) Standards;

e Set out the institutional framework for implementing the measures including where further
strengthening is required or where the proponent may be required to put additional
measures in place;

e Describe the proposed measures, including their timing and implementation arrangement;

e Define responsibilities for implementing the proposed measures, including for monitoring and
evaluation;

e Establish the environmental and social monitoring and evaluation plan for construction and
operation phases;
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e Identify monitoring activities and key performance indicators that the Project should aim to
achieve; and

e Provide a framework for the management of emergency situations during construction and
operation.

The ESMP is a live document and will require regular review by the Project Company, as set out
within it; hence it is subject to future modification if required. Further detailed sub-management
plans that are listed below, will be developed for the construction and operation phases by the
Consultant in accordance with the policies, guidelines and legislation.

The environmental and social (E&S) management plans as well as corporate E&S Policies of
Enerjisa Uretim (Please refer to Section 14.2.3.3 Project Standards and Section 18.2.2.3
Applicable Policies and Management Systems of the Project Company) will be communicated to
and adopted by contractors. As such,

e Once the ESMP and sub-management plans are finalized, necessary clauses indicating
the contractors' obligations to comply with these documents will be included in their
contracts.

e Sub-management plans will be included as appendix to their contract. They will be advised
to either develop their own E&S management plans/procedures or comply with the Project
Company's documents.

e On site implementation will be monitored by Enerjisa Uretim Team (inspections, audits,
etc.) by adhering to the monitoring requirements specified in subject-specific management
plans as part of the ESMS.

e Trainings will be provided to both Enerjisa Uretim and contractors’ personnel in order to
increase the capacity and awareness.

The Project Company holds the ultimate responsibility for the environmental and social
performance including the performance of its contractors and overall accountability for the
compliance of the Project activities during both construction and operation phases. It is the
responsibility of the Project Company to oversee and monitor the implementation of relevant
ESMP elements by subcontractors during the construction phase. This includes auditing and
assessing subcontractors implementation of the relevant aspects of the ESMP, ensuring that
corrective actions are taken when necessary to maintain ESHS performance in line with
international standards and good international industry practice (GIIP).

The Project Company is responsible for developing the ESMS which outlines the systems and
processes established to manage the environmental and social issues and revising relevant
environmental and social management plans. The ESMS will establish policies for the Project
and provide more details on the management at an organisational level in order to implement
the ESMP and align with other management system requirements. The detailed roles and
responsibilities within the Project Company organization is provided in HR & Worker
Management Plan including Workers’ Accommodation Plan.

154 Environmental and Social Management System (ESMS) Plans and Procedures

The Environmental and Social Management System (ESMS) plans and procedures which will
be prepared by the Consultant for the operation phase of the Project are listed below.

e Landscape and Visual Impacts Management Procedure
e Noise Management Plan

e Biodiversity Management Plan

e Waste and Wastewater Management Plan

e Air Quality Management Plan
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e Occupational Health and Safety Management Plan

e Community Health and Safety Plan

e Emergency Preparedness and Response Plan

e Cultural Heritage Management Plan (including Chance Find Procedure)

e HR & Worker Management Plan (including Workers’ Accommodation Plan)

e Erosion Control Management Plan (including Drainage and Sediment Management
Procedure)

e Water Quality Management Procedure

e Procurement and Local Content Procedure

e Contractor Selection, Evaluation and Management Procedure
e Security Management Procedure

e Traffic Management Procedure

e GHG Assessment Procedure

e Associated Facilities Management Procedure

e Change Management Procedure

1.6 Limitations and Uncertainties

This ESIA Study is based on documents and information provided by the Project Company
between September and December 2023.

The limitations and uncertainties involved within the scope of ESIA study are listed below.

e Due to the limited timescale, it is not possible to undertake the biodiversity baseline surveys,
and the biodiversity assessment is mainly a desktop study that relies on National EIA and
other available white and grey literature, which poses significant limitations to the biodiversity
component of the ESIA study due to field data quality or quantity. All Project specific
biodiversity information available from National EIA was incorporated for the assessment,
and an exhaustive use of available desktop components was employed as described in
Section 12.2.4.1. Additional baseline collection will be undertaken to enhance the available
data in alignment with the Project’s international requirements and standards as described in
Section 12.7.

e The changes in environmental and social regulations after the ESIA study may introduce
uncertainties regarding the compliance requirements of the Project.

e |dentifying cumulative impacts on the identified VECs such as ecosystems that include
species of conservation concern and communities being affected by various different
projects may be challenging due to complex interactions and dependencies. There is a
significant gap in baseline data in the Project area. This makes difficult to evaluate impacts
on ecosystems and species, both in terms of project impacts and cumulative impacts.
Reliable assessment of impacts is dependent on the results of additional studies. Applying
the recommended monitoring methodology for additional studies will result in a robust
assessment of the magnitude of impacts. Additionally, there are a number of similar activities
(in terms of habitat loss and collision risk) around the Project area that need to be assessed
for impacts. Determining the cumulative impact of various projects thus becomes intricate
due to the uncertainty on the specific species groups affected by each project.

The several limitations and uncertainties associated with the third-party work related to ESIA
study are listed below.

e The predictive models used for air quality, noise, shadow flicker, and visual impact
assessment may have limitations in capturing real world conditions accurately.
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e The assessment of potential impacts on human health from noise, electromagnetic fields,
etc. may have limitations due to acquiring scientific understanding and variations in individual
sensitivity.

It essential to acknowledge these limitations and uncertainties to provide a realistic and
transparent assessment. The Consultant has applied several studies and strategies to decrease
and eliminate these challenges for ensuring more robust and reliable outcomes within the scope
of ESIA study, as listed below.

e Conducting field studies to gather real-time and accurate data.

e Developed mechanisms to ensure ongoing effectiveness of mitigation measures, such as
constant monitoring, assessment and adjustment of mitigation measures involving the
integration of real-time data collection; continuous risk assessment; and adaptive
management strategies.

e Established a robust monitoring plan to verify effectiveness of mitigation measures during
the construction and operation phases and ensure any deviations from the predicted impacts
are promptly identified and addressed, reducing uncertainties associated with the long-term
effects of the Project.

Any limitations and uncertainties associated with impact prediction or the sensitivity of receptors
due to the absence of data are explicitly stated in relevant chapters of this Report. Where
applicable, the ESIA makes commitments concerning measures that should be put in place with
monitoring and/or environmental or social management plans to deal with such uncertainties.
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2 Project Description

2.1 Project Overview

This Chapter provides a detailed description of the Project regarding its need, location,
components, and overview of the proposed Project activities which are to take place during the
planning, construction and operation phases.

2.1.1 The Project

As described in Section 1.1, Enerjisa Uretim has been awarded to construct and operate a wind
power plant, namely Akkéy WPP, consisting of six turbines each having 4.2 MWm unit power
and a total installed power of 25.2 MWm/25.2 MWe.

The Project involves the following works:

e Construction of six wind turbines and related parts (e.g., the cabling systems), a switchyard,
an administrative building, access and site roads, and the Energy Transmission Line (ETL)
for the Project; and

e Operation of six-turbine Akkdy WPP.

According to the Project schedule provided by the Project Company, construction phase has
lasted for 10 months, and the duration of operation phase will be 49 years. It is expected that
the total number of workforce for the construction phase will be 65 at peak times, while this
number is expected to be four during the operation phase. Further details on the Project are
provided throughout this Chapter.

2.1.2 Need for the Project

Energy has a major role in production processes as well as for human settlements, and demand
to energy increases drastically with the increased population and industrial activity. Therefore,
energy use is one of the key indicators of economic and social development and growth
potential of a country. Due to the need for widespread use of electrical energy in daily life, the
amount of electrical energy usage in countries is considered as an important indicator of social
development 7. With the Covid-19 outbreak and the latest news around the globe regarding
energy crisis, the criticality of secure, affordable and people-centred transition in energy
generation and use is once more sparked.

The need for primary energy?® is constantly growing in the World, as well as in Turkiye.
Considering that the primary energy use is currently dominated by non-renewable energy
resources worldwide, mostly by the fossil fuels, the reliability of non-renewable resources points
out significant question mark for today’s World and for the future generations. Moreover, the
extraction and use of fossil fuels directly contribute to global climate change, resulting in
changes in the aquatic and terrestrial ecosystems, threatening human life on Earth. On the
contrary, renewable energy resources are clean, reliable and sustainable when comparing with
fossil fuels. Utilization of renewable energy resources plays an important role in eliminating

6 World Bank. (2023). Energy Overview. Retrieved November 2, 2023, from
https://www.worldbank.org/en/topic/energy/overview#1 on 02 November 2023.

" McKinsey & Company. (2019). The decoupling of GDP and energy growth: A CEO guide. Retrieved November
2, 2023, from https://www.mckinsey.com/industries/electric-power-and-natural-gas/our-insights/the-
decoupling-of-gdp-and-energy-growth-a-ceo-quide#/.

8 Primary energy is defined by the International Energy Agency (IEA) as “energy that has not been subjected to
any conversion or transformation process”. (2017)
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dependence on other countries for the supply of primary energy and improving sustainable
development.

Utilizing renewable energy resources such as wind, solar, biomass, wave, and current in
Turkiye with its high potential and integrating these resources to the economy has a strategic
importance in terms of ensuring resource diversity. It is aimed with the Project to ensure more
efficient use of public resources in Tlrkiye by increasing the number renewable energy power
plants; and as a result, supporting local renewable energy resilience and potential by
diversifying the energy mix of the country.

Wind power is one of the fastest-growing energy sources in the world, and it offers many
benefits for national socio-economic development and energy security. The Project is of critical
importance since it will contribute to reaching national renewable energy generation targets and
minimizing the external energy dependency by utilization of Turkiye’s already existing wind
energy potential. Furthermore, the Project is aimed to contribute combatting climate change by
decreasing dependency on fossil fuels by utilization of wind power.

2.2 Project Location

221 Location and Layout

The Project licence area falls within Akkdy and Yenice Aydin province of Tirkiye, which is
located in the Aegean region. Figure 2.1 illustrates the location of Aydin.

Figure 2.1: Provinces of Turkiye where the Project Licence Area Falls within
Source: Mott MacDonald

According to the Wind Power Plants Report published by Turkiye Wind Energy Association
(TUREB), considering the share of wind power plants in operation in the Aegean Region, Aydin
ranks ninth with an installed capacity of 366.50 MWm (3.45% share). With the Akkdy WPP
Project, it is aimed to contribute to the national energy strategy targets as well as regional
economy by utilizing the wind potential of Aydin province.

The locations of main Project components (i.e. turbines, access roads, switchyard) as well as
the associated facility (i.e. Energy Transmission Line) are listed below:

e Turbines T1, T2, T3, T4, T5 and T6 are located in Didim District, Aydin.
e Access road is located in Didim District, Aydin,
e Switchyard area (including the administration building) is located in Didim District, Aydin.
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e ETL of the Project is located in Didim District, Aydin; connecting the Project substation to the
existing Akbuk Transformer Station.

222 Climate and wind potential

Mediterranean climate is predominantly observed in the Aegean region of Turkiye; with warm
and dry summers, and warm and rainy winters. The Mediterranean climate is more common in
the coastal areas than the inland areas. The mountains of the region descend perpendicularly to
the sea, allowing sea winds to reach inland areas where the Project site is located.

2.2.2.1 Climate

The average daytime temperature in the region is 28.3°C in July, while the coldest month is
January with an average maximum daytime temperature of 13°C. The number of hours of
sunshine per day is highest in July with 9.9 hours of sunshine. The relative humidity in the
region averages 67.4% in January, while it is easier to endure in July. Meteorological data of
Aydin province, where the Project licence area is located, is provided in Table 2.1.

Table 2.1: Meteorological Data of Aydin Province (1941 — 2022 Measurement Period)
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January February March April May  June July August September October November December Annual

Mean 8.1 9.4 11.7 16.0 20.9 25.6 28.3 27.7 23.7 18.6 135 9.5
Temperature
(°C)

17.7

Mean Highest  13.0 14.8 17.9 22.7 28.3 33.4 36.2 35.8 32.1 26.3 19.9 14.5
Temperature
(°C)

24.6

Mean Lowest 43 5.1 6.7 10.1 143 182 20.6 20.4 16.8 12.8 8.9 5.8
Temperature
(°C)

Mean Daily 3.7 4.2 5.4 6.4 7.8 9.3 9.9 9.3 8.2 6.2 4.3 34
Sunshine

Exposure

(hour)

6.5

Average 12.9 10.4 9.8 8.3 6.2 2.6 0.7 0.6 2.0 5.6 8.2 12.8
Number of
Rainy Days

80.0

Mean 118.9 92.3 70.6 47.5 359 164 75 5.7 17.3 43.5 81.7 122.6
Monthly Total

Precipitation

(mm)

659.9

Highest 23.2 27.4 32.4 35.4 42.6 44.4 44.8 45.1 43.3 39.5 31.1 25.9
Temperature
(°C)

Lowest -11.0 5.4 -5.0 -0.8 4.6 8.4 13.4 11.8 7.6 1.6 -4.7 -5.3
Temperature
(°C)

-11.0

Source: Provincial General Statistical Data. Ministry of Environment, Urbanization and Climate Change, General
Directorate of Meteorology. Retrieved 17 April 2024, from https://www.mgm.gov.tr/veridegerlendirmel/il-ve-
ilceler-istatistik.aspx?k=A&m=AYDIN.

In addition, local meteorology station data was provided in the National EIA Report prepared for
the Project. Accordingly, surface-level data of Didim Meteorology Station (Station no: 17233),
and upper-level data of izmir Regional Meteorology Station (Station no: 17220) were obtained
from the General Directorate of Meteorology.

Meteorological information gathered from Didim Meteorology Station (for the 1996 — 2021
period) under the National EIA studies are listed below:

e The annual average pressure is measured as 1009.4 hPa, the daily maximum pressure is
1029.4 hPa and the daily minimum pressure is 984.6 hPa. The month with the maximum
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pressure was January with 1029.4 hPa, and the month with the minimum pressure was
January with 984.6 hPa.

e The annual average temperature is 19 °C, the daily maximum temperature is 43.6 °C, and
the daily minimum temperature is -5.2 °C. The month with the maximum temperature was
July with 43.6 °C, and the month with the minimum temperature was February with -5.2 °C.

e The annual total precipitation average is 602.3 mm. The month with the maximum
precipitation was November with 119.9 mm.

e The annual average humidity is 61.7%. The monthly maximum relative humidity average is
95.8% in January and the monthly minimum relative humidity average is 17% in August.

e The average number of hail days is 0.58, the number of thunderstorm days is 0.04,
whereas the number of snowy days is 0.08.

e The maximum snow depth was observed in February with a maximum of 47 cm.

e The highest annual average total open surface evaporation was observed in July with 260
mm, and the lowest was observed in January with 20 mm. In terms of daily maximum open
surface evaporation, the highest evaporation was observed in July with 10.6, and the
lowest was observed in January with 1.9.

2.2.2.2 Wind Conditions

Wind roses are used for characterizing the speed and direction of winds at a specific location.
Wind rose diagram is an important tool for the WPP projects as they pave the way for
understanding the site wind characteristics, energy production potential, microclimates and wind
variability; whereas helping efficient design and operation of wind power projects. The wind
rose diagram of Aydin Province is provided in Figure 2.2.

2709

180°
Figure 2.2: Wind Rose Diagrams of Aydin Provinces

Source: Global Wind Atlas. Retrieved 17 April 2024, from https://globalwindatlas.info/en/area/Turkey.

According to the official wind measurement data specific to Aydin Province, it has been reported
that the annual average wind speed of the Project area is approximately 6-7 m/s. Figure 2.3
below shows the annual average wind speed distribution of Aydin. In this sense, the Project
area is defined to be one of the regions with the maximum wind speed of the provinces where it
is located in.
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Figure 2.3: Annual Average Wind Speed Distribution of Aydin Province

For extreme climatic conditions, the wind turbine has certain emergency systems. Please refer
to Section 2.3.1 for detailed information on emergency systems of the wind turbine.

2.2.3 Layout

The location of the Project licence area is provided in Figure 2.4. According to the 1/100,000
scale Master Plan (CDP), some sections of the Project licence area, Project units (i.e., turbines
and switchyard), turbine points and the access roads fall within “Agricultural Land”, "Forest
Land", “Protected Area”, “Key Biodiversity Area”, “Culture and Tourism Protection and
Development Area/Tourism Centre”, “Waste Disposal, Storage and Recovery Facility Area”
representations. In this context, the Project has obligations to secure the Non-Agricultural
Permit. The summary of legislative obligations regarding the master plan are provided in Table
2.2. Itis noted that the location of T6 turbine and the Project access road have changed from
their initially designed locations (please refer to Section 2.6.2 for detailed information).
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Figure 2.4: 1/50,000 scale Representation of the Project Licence Area

Table 2.2: Project Summary Table within the Scope of 1/100,000 Scale Master Plan

Demonstration Area Do Project Units Remain in the CDP Basis of the Are the Units
ithin the Scope of Demonstration Area? Obligation in the Area

CDP Subject to

Power . . Access .

?

Plant Turbine  Switchyard Road Permit?

Agricultural Land Partial No No Partial  Soil Conservation and Land Use Yes
Law (5403),

Soil Conservation and Land Use
Law Implementation Regulation

Forest Land Partial Yes Yes Partial  Regulation on Implementation of No
Articles 17/3 and 18 of the Forest
Law, Article 17 of the Forest Law
(6831)

Protection Area Partial No No Partial  Law on Protection of Cultural and Yes
Natural Assets (2863)

Culture and Tourism Partial No No No Tourism Incentive Law No. 2634 No
Protection and

Development

Area/Tourism Centre

Key Biodiversity Area Partial No No No Environmental Law No. 2872 No
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Demonstration Area
ithin the Scope of

Demonstration Area?

Ee Power

Plant
Partial No No

Turbine  Switchyard
Waste Disposal,
Storage and
Recovery Facility
Area

Do Project Units Remain in the CDP

Access
Road

Are the Units
in the Area
Subject to
Permit?

Basis of the
Obligation

No Aydin-Mugla-Denizli Planning No

Region 1/100,000 scale Master
Plan (CDP) provisions, opinion of
Aydin Metropolitan Municipality
Environmental Protection and
Control Department

Source: Nartus, (2022), Akkdy Wind Power Plant (WPP) Project National Final EIA Report

2.3 Project Components

The Project comprises the construction and operation of six horizontal axis wind turbines to
provide a maximum licensed power capacity of 25.2 MWm to be delivered to the national grid
system. Table 2.3 provides a summary of design parameters determined and accepted for the
Project in accordance with the types of turbines used.

Table 2.3: Project Design Parameters

Design Parameter

Enercon GmbH?®

General

Project generation capacity 25.2 MW

Technology type Horizontal-Axis Wind Turbine (HAWT)
Number of wind turbines 6

Type of wind turbine ENERCON E-138 EP3
Nominal power 4200 kW

Wind class (IEC) S

Design service life 25 years

Cut-in wind speed 2.5m/s

Cut-out wind speed 28 m/s

Cut-back-in wind speed 2,0 m/s —28 m/s
Rotational speed 10.8 rpm

Ambient temperature for normal operation

-10 °Cto +40 °C

Sound power level

99.0 — 106.0 dB(A)

Rotor

Number of Rotor Blades 3

Rotor Diameter 138.6 m
Swept Area 15,085 m?
Rotor Axis Angle 7°

Total Blade Length 69 m

Rotor Blade Material

Composite fibreglass

Tower
Hub Height (HH) 96 m
Tip Height 165.3 m

The Project consists of 3 main units and associated facilities (i.e., the Energy Transmission
Line) subject to this ESIA study. The main units are; the basic component "turbine" which will be
the main unit for energy production, the “switchyard” which will transmit the energy produced

9 ENERCON GmbH. (2021). ENERCON E-138 EP3 wind energy converter Technical Description.
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from the turbines to the national grid, and the “access roads” which will serve for the
transportation purposes to the turbines and the switchyard area of the Project. The general
layout of all project components including the associated facilities are presented in Figure 2.4 in
1/50,000 scales.

2.3.1 Wind Turbines

Wind turbines are the main structural elements of wind power plants, and work on a simple
principle which is converting the kinetic energy of moving air first into mechanical energy and
then to electrical energy. The wind rotates the turbine blades two or three times around the
rotor. The rotor is connected to the main shaft, which turns a generator to produce electricity.
Horizontal axis wind turbines (HAWTS) typically have two or three blades. The HAWTs mainly
include a foundation, tower, nacelle (containing a machine house and yaw drives), generator,
rotor hub, and rotor blades.*°

In the scope of the Project, six horizontal axis wind turbines with the following main design
properties will be used**:

e Type: 4.2 MW Enercon E-138

e Hub Height: 96 m

e Rotor Diameter: 138.6 m

e Nominal Power: 4.2 MWm/4.2 MWe
e Swept Area: 15,085 m?

The design parameters of the wind turbines to be used within the Project is provided in Table
2.3. The ENERCON E-138 wind turbine is a direct-driven wind energy converter with a 3-bladed
rotor, active pitch control, carriable speed operation and a nominal power of 4,200 kW. The
gearless concept (the hub and the rotor of the annular generator are directly interconnected
without a gear to form one solid unit) of wind turbine helps reducing mechanical strain and
increases the technical service life.

The wind turbine is equipped with a number of safety devices in order to keep the wind turbine
within a constantly safe operating range. These safety devices include components for safe
stopping of the wind turbine as well as a system of sensors. The sensor system records all
relevant operating states of the wind turbine and feeds the information into the Scada remote
system of ENERCON. The safety equipment and sensor systems of the wind turbine are
emergency stop button, main switch, redundant sensors, speed monitoring, air gap monitoring,
oscillation monitoring, temperature monitoring, nacelle-internal noise monitoring, and cable
twisting monitoring systems.

In order to avoid any problems when the tmeperature falls outside the design thresholds, a
temperature monitoring system is utilized. The temperature monitoring system is one of the
safety systems of the wind turbine. Some components of the wind turbine are cooled.
Temperature sensors continuously measure components that need to be protected from high
temperatures. If the temperature is too high, the power of the wind turbine is reduced or stopped
if necessary. The wind turbine cools down and usually restarts automatically when the
temperature falls below a pre-defined limit. Some monitoring stations are equipped with
additional overtemperature switches, which can also stop the wind turbine if the temperature
exceeds a certain limit and in certain situations without automatic restart after cooling down. At

0 ENERCON GmbH, n.d. WEC Components. Accessed from https://www.enercon.de/en/technology/wec-
components/ on 02 November 2023.

1 Data accessed from the Project Pre-license Report on 03 January 2024.
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low temperatures, some assemblies are heated to keep them operational, e.g. the energy
storage system for the hazard beacon and the generator.

The ENERCON E-138 wind turbines have three operating modes:

e Full load operation mode at wind speed above 15 m/s. The turbine uses pitch control to
maintain the rotor speed at a certain value for limiting power to the nominal value of 4,200
kW.

e Partial load operation mode at wind speeds between 2 m/s and 15 m/s. The maximum power
is aimed to be extracted from the wind by determination of the rotor speed and power output.

e Idle mode at wind speed below 2 m/s. At wind speeds below 2 m/s, no power can be fed into
the grid. The turbine and the rotor turn slowly or stop (if there is no wind at all) since slow
movement of rotor blades puts less strain on the rotor than longer periods of complete
standstill.

2.3.2 Switchyard

The wind turbines will be connected at the switchgear panels through a cross linked cabling
system to the Switchyard located within the Project area. The connection between the turbines
and the switchyard will be made using underground transmission cables buried in ground. The
cables are selected as AL core XLPE insulated underground MV cables. The connection
between the switchyard and substation will be provided by 35.4 kV 5.8 km transmission line.

2.3.3 Access Roads and Site Roads

There are two types of Project roads, namely — the access road and site roads. Access road
cover the path between the end of existing transport road and the beginning of site roads while
site roads cover the path along the wind turbines in the Project area. Access road of the Project
covers a path between the Didim Glilbah¢ce Road and Project licence area.

As mentioned, road construction has been performed inside and the outside the Project licence
area. The road construction within Project licence area is mentioned to be the site roads,
providing connection between the wind turbines. In addition, roads were constructed outside of
the Project area providing connection between Didim Gilbah¢ce Road and Project area for
transportation purposes.

Based on the opinion letter of the Aydin Cultural Heritage Preservation Regional Board
Directorate, the "sacred road" from the Ancient City of Miletos to the Didyma Temple of Apollo,
which has the status of an Urban Archaeological Site, had an intersection with the site road
reaching to turbine T1, and passes through the Project licence area. A technical report has
been prepared for the sacred road passage to be submitted to the Regional Board Directorate.
It was decided to carry out the study in a way which is determined by the Museum Directorate.
For this reason, an alternative site road and access road (connecting to the site road reaching
turbine T1 area) connecting to Didim-Milas Road was determined and the connection between
the Project site road and the archaeological site was eliminated.

According to the National EIA, within the scope of the Project, it is planned to use 10,269 m of
road.

Figure 2.5 provides a detailed representation of the access road according to the current design
of the Project.
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Figure 2.5: Detailed view of access roads of the Project

221100030 | ESIA | C | June 2024

520000

525000

Legend - Lejant

>|' Turbine Locations - Tiirbin Yerleri

£ Switchyard - Salt Sahasi
Site Road - Saha Igi Yol

Roads - Yollar |

Secondary - Ikincil
—=— Trunk link - Anayol Baglanti
™ 7 WPP License Area - RES Ruhsat Alani
Provincial Boundaries - Il Sinirlar
District Boundaries - Iice Sinirlan

Satellite - Uydu

AKKOY WPP PROJECT / M
AKKOY RES PROJEST

s MoTT
Access Roads- Erigim Yollari MACDONALD

Scale - Olgek: 1/50,000

Page Size - Sayfa Boyutu: A3

Universal Transverse Mercator -
Evrensel Enlem Merkatorii

WGS 1984 UTM Zone 35 N

1 0 1 2 3 km
| . E— |

Page 19 of 499



Mott MacDonald | Akkdy Wind Power Plant (WPP) Project
Environmental and Social Impact Assessment (ESIA) Report

2.3.4 Mobile Crushing and Screening Facility

In the EIA Application File of the Project, it was stated that in cases where geological conditions
are not suitable, ground loosening (blasting) activities would be carried out only during the
construction phase, if necessary, within the Project Components (e.g., turbines, roads) and that
the material resulting from the excavation works would be sized in a mobile crushing and
screening facility for further use as filling material (only during the construction phase and in
Project Components if needed).

However, as a result of the technical evaluations and completing the geological-geotechnical
survey reports regarding the Project Area, it was decided that the "Mobile Crushing and
Screening Facility" in the Project is not necessary and as such it was removed from the Project.
The changes of the construction phase have been notified to the Ministry of Environment,
Urbanization and Climate Change and it was deemed appropriate to continue the National EIA
process.

2.35 The Administration Building

An administration building was constructed in the Switchyard area of the Project. The
administration building consists of the ENERCON SCADA'? system room, a working station for
the monitoring of the Project, and facilities for maintenance personnel as deemed necessary as
well as storage areas. The Administration Building is designed to deploy full operational staff,
not only technical but also administrative staff.

2.4  Project Associated Facility

In addition to the Project components, the Project activities also cover construction of the
energy transmission line (ETL) for connection of the generated electricity to the national grid.
The ETL was constructed by Enerjisa Uretim, but the ownership will be under to Turkish
Electricity Transmission Corporation (TEIAS) once connection is completed. The Consultant has
been informed that permitting process for the ETL is being managed by TEIAS. According to
information provided from the Project Company, the EIA process of the ETL line has been
completed and the ETL project has been approved by TEIAS.

The Project comprises of a 34.5 kV energy transmission line (ETL) of approximately 5.8 km for
connection to Akbik Transformer Substation.

At this stage, the Energy Transmission Line (ETL) is the only facility identified as an Associated
Facility to the Project. There will not be any other facility considered as a project associated
facility such as quarries, borrow pits, wastewater treatment plant, landfilling site, etc.

2.5 Project Activities

Project activities consist of three phases:

e Pre-construction phase, encompassing the completion of necessary design measurements
and permitting processes.

e Construction phase, involving site preparation, infrastructure, and assembly operations as
well as commissioning test studies.

e Operation phase, where the connection to the interconnected system is established through
temporary-final acceptance processes, enabling electricity production.

Blasting activities, mobile crushing and screening plant were planned at the time of preparation
of the National EIA Application file. Thus, after the technical evaluation of geological-

2 Supervisory Control and Data Acquisition
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geotechnical properties of Project area, blasting activities, mobile crushing and screening plant
have been removed. The activities have been carried out simultaneously in each stage. The
timeline for the Project which was provided by the Project Company on 29 December 2023 is
presented with Table 2.4.
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Table 2.4: Akkéy WPP Project Timeline

Activity Category  Activity Name

EIA Process and Approval

EIA Process for the Energy
Transmission Line

Permitting Pre-Construction Permit for Drilling
and Engineering

Zoning Plan Approval Process

Land Acquisition

Civil Construction Roads
Works Crane Pads and Foundations

Medium Voltage Cabling
Electrical Construction |Installation

Works Electrical Equipment Installation
\Works

Control Building Construction

Control Building Works

Energy Transmission Line Construction Works

Turbine Mechanical Erection

Turbine Works
Turbine Commissioning and Test

Planned COD
Source: Provided by the Project Company on 29 December 2023.
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25.1 Pre-licence (Permitting) phase

Pre-licence phase covers the activities performed during the timeframe between announcement
of the YEKA competition and obtaining of the energy production licence. Pre-licence phase
activities include the following steps:

Announcement of the YEKA competition

YEKA competition stage

Announcement of the YEKA projects in the Official Gazette

Securing the pre-licence for the Project

EIA process and approval

Securing the relevant official authority permits (e.g., forestry, culture, zoning)

No o~ wDd e

Land Acquisition

25.1.1 Site selection

There are several factors considered during the site selection process to ensure minimal
environmental impact and optimal energy generation.

e Legal requirements: Within the scope of the "Competition Announcement for the Allocation of
Renewable Energy Resource Areas and Connection Capacities Based on Wind Energy"
published in the Official Gazette dated 7 November 2018 and numbered 30588, Enerjisa
Uretim Santralleri Anonim Sirketi was selected for the Aydin region by the Ministry of Energy
and Natural Resources on 30 May 2019. The YEKA contract was signed on 9 March 2020,
and the region where the Project is located was transferred to Enerjisa Uretim on 03 June
2021. Accordingly, the Project area has been determined by the General Directorate of
Energy Affairs of the Ministry of Energy and Natural Resources.

e Access to and within the Project area: The Project Company has confirmed that the existing
roads are used for access to the Project area to the extent possible, and where found
necessary, improvements and additions are made to the existing roads. The ease and
readiness of access is one of the factors that made the Project area favourable for this
investment.

e Wind Potential of the Project area: The Project Company plans to install six turbines in
Aydin. The Turkiye Energy Potential Map (REPA) indicates a maximum wind speed of 9.69
m/s in Aydin, with average of 4.59 m/s. Project-specific wind measurements indicates an
annual average speed of approximately 6-7 m/s.

e Avoiding designated ecological and cultural heritage sites: While selecting the locations of
Project components within the license area as well as the associated facilities, the
designated ecological and cultural heritage sites are taken into consideration and avoided to
avoid or minimize the impacts. During site selection process national authorities do not
consider KBAs as a factor since those are not nationally recognized, however KBAs are
internationally recognized areas that carry ecological significance and the Project overlaps
Buyuk Menderes KBA and National Park and Lake Bafa KBA and Nature Reserve.

e Avoiding physical displacement regarding land acquisition: While determining the lands
needed for the Project, criteria that will minimise the negative social and economic impacts
arising from land acquisition have been taken into consideration by avoiding resettlement as
much as possible. For this purpose, in the determination of the Project area, state lands
were preferred by avoiding private parcels and physical displacement, especially living areas
with buildings, as much as possible where technical conditions are suitable. Collective
findings indicate that the Project aligns with the existing land use patterns and regulatory
frameworks, fostering socially responsible land acquisition process that Project Affected
Persons (PAPSs) are approached in a sensitive manner.
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25.1.2 Land Acquisition

In the close proximity of the Project area, there are settlements as well as agricultural lands.
According to information provided by the Project Company and nearby communities, it is
understood that there has been a land acquisition process for the realization of the Project. The
acquisition processes were performed by the Project Company together with the support of the
appointed social consultancy company as per the Turkish Law on Expropriation No. 2942. Site
visit findings point out that acquired lands are not privately-owned. On the other hand, the
number of lands affected by the ETL is 14. 10 of these are public lands, four of which are private
lands and four of which are existing roads belonging to the municipality. Informal users were
identified on one of the public lands affected by ETL. No adverse impact on informal user
livelihoods was detected.

In the process followed in land registration procedures, separate steps are followed for private
parcels and state lands. Individual parcels define the parcels that have title deeds in the name
of real or legal persons. In these parcels, necessary procedures are carried out at the Land
Registry Directorate to ensure the registration of the title deed in the land registry in the name of
the Project Company and to issue an official title deed. All fees and expenses to be incurred
during the title deed procedures shall be borne by the Project Company.

An application is made to EMRA/Ministry of Agriculture and Forestry as state lands in the use of
third parties (refers to real or legal persons who use the land without any real or personal right)
belong to state institutions (Treasury of Finance/Pastureland/Forestry). The applications are
carried out by the Map Expropriation Unit for the Treasury of Finance/Pastureland. Applications
for forest lands are carried out by the Project / Operation / Power Plant Manager in coordination
with the Mapping and Expropriation Unit.

In addition, for the time-limited operations to be carried out on state lands, in order to start the
construction works of the Project without delay on the lands that were cultivated by the citizens
before the cadastre was carried out but later allocated as Forest / Treasury / Pasture land by the
cadastre, firstly, the prices of the buildings and / or trees and / or crops are paid. The amounts
to be paid are determined by the assessments of experts licensed by the Capital Markets Board
(CMB) as will be explained in detail in the Resettlement Action Plan (RAP) document to be
prepared. Payments are made by obtaining "Consents" from the landowners and with these
consents, the Project construction starts. In this case, the right holders are paid for the buildings
and/or trees and/or products with a "Record" and "Letter of Commitment".

Settlement negotiations with landowners are conducted by the "Land Acquisition Commission”
with the participation of the relevant Survey Engineer, Procurement Officer, Project / Operation /
Power Plant Manager and/or persons deemed appropriate by these persons. Before the
settlement negotiations begin, the Map Expropriation Unit informs the landowners participating
in the negotiations about the Project, the areas affected by the Project and the land acquisition
processes. In this context, important regulatory information such as how the negotiations will
work, what needs to be done and the necessary documents when a compromise is reached,
and the legal expropriation procedure to be followed in cases where no compromise is reached
are shared.

When the information is completed, settlement negotiations are carried out by meeting with the
landowners one by one in front of the public within the scope of the transparency policy.
Negotiations are completed in a way to remain loyal to the minimum and maximum prices
previously determined within the company. At the end of the negotiations, the list of parcels on
which a final agreement is reached is printed out and signed by the team conducting the
negotiations and the Project / Operation / Power Plant Manager.

During the land acquisition process of the Project, urgent expropriation decisions were taken on
various parcels. However, the Project Company did not take any action on these parcels in the
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following period. All land transactions of the Project consist of parcels owned by the Treasury.
Therefore, it is not possible to mention the negative impacts of urgent expropriation on local
community members. Additionally, on the basis of the site visit observations in December 2023,
it can be said that the local people are generally aware of the Project licence area. The informal
users who benefit from public lands in various ways are identified in detail and compensation
plans will be issued accordingly in the Retrospective Resettelement Assessment (RRA).

2513 Permitting

The Project Company secured a pre-license for the Project on 23 December 2021, which was
issued by the Energy Market Regulatory Authority (EPDK) and is valid for twenty-four months.
Pre-licence of the Project comprises of one ETL line; 34.5 kV single-circuit transmission line for
connection to Akbuk transformer substation (TS). The pre-license has been subject to an
amendment due to the changes in Project design criteria. Therefore, the latest board decision
was obtained on 13 July 2023 regarding this change.

The Production Licence was granted to Enerjisa Uretim by EMRA with the decision dated 02
November 2023 and numbered EU/12171-1/05896 by EMRA in accordance with the Electricity
Market Law No. 6446 and the relevant legislation for the Akkéy WPP production facility to be
established in Aydin province for 49 years starting from 02 November 2023.In order to carry out
the necessary pre-construction activities for the connection of the Project's electrical
transmission line to the 34.5 kV Akbik TS, the Project Company has signed the Facility
Agreement with the electricity distribution company on 27 February 2023.

The Project Company has applied to relevant authorities to obtain necessary opinions under the
Environmental Impact Assessment Regulation and obtain the Technical Interaction Permit
document for the Project. Technical Interaction Analysis Decisions (TIA Decisions) were
received from the relevant institutions and their opinions were reported to the MOENR General
Directorate of Energy Affairs. According to TIA decision conveyed by the Ministry of National
Defence on 27 February 2023, it was indicated that the Project might have an impact on the
existing systems. As for turbines T1 - T16, it was proposed that they could be conditionally
allowed, provided that their blades were fixed initially, and then they were brought down and
disassembled directly when requested during crises, tensions, and war situations. If the
preference is to install the turbines according to the provided wind turbine information, the
amendment of the relevant preliminary license by the Energy Market Regulatory Authority is
required. Locations of turbines have not been changed in regard with the opinion letter of
Ministry of National Defence.

In accordance with the relevant provisions of the national regulations governing National EIA
studies, the baseline environmental and social studies for the Project were conducted. An
Environmental Consultancy Company named Nartus, with a competency certificate to prepare
National EIA Report, prepared the National EIA Report, which was submitted to the MOEUCC
on September 2022 to MOEUCC. Upon submission of the Final EIA Report to the MOEUCC
General Directorate of Environmental Impact Assessment, Permit and Inspection, the EIA
Positive Decision for the Project was published on 12 September 2022 by the MOEUCC.

Following the completion of the National EIA process, the Project required obtaining the
following permits within the scope of relevant national regulations:

e “Non-Agricultural Land Use Permit” was secured from the Ministry of Agriculture and
Forestry, Provincial Directorate of Agriculture and Forestry dated 14 April 2023.

e Preparation of sub-scale zoning plans in accordance with Law No. 3194 on Urban Planning
and related legislation, the approval letter of Ministry of Environment, Urbanization, and
Climate Change's Directorate General of Spatial Planning was obtained on 06 June 2023.
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e Submitting applications for 'Workplace Opening and Operating Permits' in accordance with
the “Regulation on Workplace Opening and Operating Permits” after obtaining property and
other relevant permits.

e EMRA Expropriation Permit has been secured on 09 March 2023.

e EMRA Rent Permit was obtained on 09 March 2023.

e EMRA Easement Permit has been secured on 09 March 2023.

e ETL Project Approval has been obtained from the Turkish Electricity Transmission
Corporation (TEIAS).

According to National EIA Report prepared for the Project, no tree cutting is foreseen at this
stage for the positioning of the project units. Within the scope of the Project, plant stripping will
be carried out and the topsoil will be stored within the turbine areas, without a separate storage
area, to be further used in landscaping works.

The timetable for the permitting activities of the Project is presented in Table 2.4.
252 Construction Phase

25.2.1 Timeline

The construction of the Project is planned to be completed by the end of 2023. The Project
construction schedule is provided in Table 2.4.

2.5.2.2 Method

Construction phase, also called as the Licence Phase, includes land preparation, excavation,
infrastructure and installation activities within the Project licence boundaries. Construction
phase activities include the following steps:

1. Clearing of vegetation and topsoil stripping for the turbine pads and access roads

2. Construction of site roads and access roads for access to and between turbines and/or
rehabilitation of existing roads

3. Excavation/Earthwork operations (Turbine Towers, Cabling, Switchyard and Administration
Building)

Transport of wind turbine parts to the Project area

Installation of wind turbine towers

Installation of other turbine parts (e.g., rotor hub, nacelle, rotor blades)
Cabling, installation of electrical systems

© N o g A

Turbine commissioning and tests

According to the information provided from the Project Company for the ETL to be constructed
within the scope of the Project , excavation works will be performed to open the pits where the
pylons will be placed. A total of four pits, each with a depth of 3 m and a surface area of 9 m?,
will be dug for each pylon. Excavated materials will be stored nearby storage area and used to
backfill the excavated pits. Therefore, there will be no surplus excavation material to be
transported outside of the construction site.

Site Preparation

Site preparation includes clearing of vegetation, topsoil stripping, compaction of sail, filling of
low areas with imported fill/excavation soil and grading the entire area of the site to the required
ground levels and slopes as required.

During the construction phase, the Project entails the provision of essential resources, including
temporary warehouses, vehicles, and equipment. Additionally, a temporary firefighting and
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alarm system will be established. Temporary site drainage and septic tanks will be provided as
needed for the site. The Project also includes the installation of temporary site fencing, including
gates, and the implementation of a first aid, site safety, and security system. Furthermore,
temporary offices will be set up by the Project Company.

It is important to engage with local communities and stakeholders during the pre-construction
phase. A Project-specific SEP covering the pre-construction, construction and operation phases
has been prepared by the Consultant upon the completion of the ESIA studies. The Project will
commit to the SEP for all stakeholder engagement and consultation activities. In addition, a
Project-specific grievance mechanism has been established for long-term communication
between the Project and the stakeholders. Both the stakeholder engagement process and
management of the grievance mechanism that will be followed throughout the Project lifecycle
will be described in Chapter 18: Stakeholder Consultation and Participation of this Final Draft
ESIA Report.

Ground Loosening (Blasting) Activities

As a result of the technical evaluations and completing the geological-geotechnical survey
reports regarding the Project Area, it was decided that the "Mobile Crushing and Screening
Facility" in the Project is not necessary and as such it was removed from the Project. The
changes of the construction phase have been notified to the Ministry of Environment,
Urbanization and Climate Change and it was deemed appropriate to continue the National EIA
process. Refer to Section 2.3.4 for details.

2.5.2.3 Construction Hours

The construction period has lasted for 10 months, working 312 days annually, with each working
day consisting of 10 hours and two shifts. It is to be noted that the construction activities was
carried out within the allowable construction hours in accordance with Regulation on
Environmental Noise Control as well as IFC EHS Guidelines. As confirmed by the Project
Company, no night work shifts were planned during the construction phase.

2524 Equipment & Machinery
The types and quantities of construction equipment with respect to various construction works
are listed in Table 2.5.

Table 2.5: Construction Equipment to be used for the Project

Equipment Number

Bulldozer

Excavator
Truck

Pick Up
Grader
Road Roller
JCB

Trailer

N|IRr[N|RP[INMN O[O ]|DN

Shuttle Bus
Source: National EIA Report

There has not been any concrete batching plant established in either the Project area and/or in
its close vicinity. The ready-mixed concrete and aggregate were supplied from sources outside
the Project.
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2.5.2.5 Workforce Accommodation & Mobilisation

According to information shared by the Consultant workforce accommodation area and
mobilisation area was not planned at the construction phase

2.5.2.6 Resource Use

Within the scope of the Project, the utility water to supplied from the licensed water supply
contractor was delivered by water trucks and used during the construction phase to meet the
personnel needs as well as to prevent generation of dust during construction activities.
According to the information shared by the Project Company, the amount of water to supplied
was within the capacity of the local water suppliers and was not have a major impact on the
local water sources. The water used for dust control remains within the soil structure, hence
generation of wastewater is not anticipated. Domestic wastewater generated during the
construction phase of the Project was collected in septic tanks. The septic tanks were emptied
by vacuum trucks when they reach 80% capacity to be disposed to the local sewer network in
accordance with the “Concerning the Procedures and Principles to be Followed in Determining
Tariffs for Wastewater Infrastructure and Domestic Solid Waste Disposal Facilities” regulation
published in the Official Gazette dated 27 October 2010 and numbered 27742.

The electricity used in the Project construction area was supplied from the national grid or
generators.

Excavated surplus material was reused for filling purposes. The excess amount (i.e. the
difference between the cut and fill amounts) was stored within the Project site at designated
areas. The details are discussed in Chapter 11: Waste and Resources.

2.5.2.7 Construction Workforce

Within the scope of the Project, total of 65 people, five Enerjisa Uretim employees and 60
subcontractor employees, are expected to work in the Wind Power Plant during the construction
phase.. The breakdown of workforce (e.g. national/international, gender etc.) will be monitored
and reported during construction phase.

253 Operation Phase

Operation phase, also called as the Production Licence Phase, is the period in which electricity
production is carried out after connection to the national grid system. Operation phase starts

with the commissioning of the power plant and initiation of electricity generation. After that, the
produced electricity will be connected to the substation and to the national interconnected grid.

253.1 Project Life

According to Article 9 of the Electricity Market Licensing Regulation, published in the Official
Gazette dated 2 November 2013 and numbered 28809, licenses are granted for a minimum of
10 and a maximum of 49 years, considering the nature of the activity.

2.5.3.2 Permits to be Granted after Construction

Electricity generation licence will be obtained once the electricity generation is started and
connection to the national grid system is carried out.

Commercial Operation Deployment (COD) will be granted with a declaration of the Commercial
Operation Date, indicating that the Project is officially in commercial operation and is delivering
electricity to the grid for commercial purposes. The Project Company plans the process to
obtain the acceptance in a timeline specified in Table 2.4.
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2.5.3.3 Power Connection

The power produced by the annular generator of the wind turbine is fed into the distribution or
transport grid through grid feed system. The annular generator is not directly connected to the
receiving power grid of the utility company; instead, it is completely coupled to the grid through
the grid feed system, as shown in Figure 2.6. Optimum power transmission is aimed to be
achieved by this system. For instance, any sudden changes in wind speed are translated into
controlled changes in the power fed into the grid. Also, any disruptions from the grid are aimed
to have no virtual effect on the mechanics of the wind turbine. The power fed in by the turbine
can be regulated from 0 kW to 4,200 kW.

Annular Direct voltage
generator  Rectifier D link Invertes Filter Transfomer Circuit breaker Grid

AT TH-FGD=

| ENERCDNlﬂmtml system

Excilation condrolier
-

Figure 2.6: Simplified electric diagram of an E-138 EP3 wind turbine

The energy generated by wind turbines will be elevated to the medium voltage level in the
transformers and transferred to the control area through a medium-voltage cable network.
Medium-voltage cables connecting the wind turbines, grounding cables, and communication
cables (generally fibre optic) will be routed within the same cable channel. For the Project, the
responsibility of operation and maintenance of the transmission line will be under TEIAS.

2534 Operational Workforce

Within the scope of the Project, total of four people, two Enerjisa Uretim employees and two
subcontractor employees, are expected to work in the Wind Power Plant during the operation
phase.

2.5.3.5 Resource Use

Within the scope of the Project, utility water to be supplied from the licensed water supply
contractor will be used during the operation phase to meet the personnel needs. According to
the information shared by the Project Company, the amount of water to be supplied is within the

capacity of the local water suppliers and will not have a major impact on the local water sources.

Domestic wastewater generated during the operation phase of the Project will be collected in
the septic tank. The septic tank will be emptied by vacuum trucks when the septic tank reaches
80% capacity to be disposed to the local licensed wastewater treatment plant in accordance
with the “Concerning the Procedures and Principles to be Followed in Determining Tariffs for
Wastewater Infrastructure and Domestic Solid Waste Disposal Facilities” regulation published in
the Official Gazette dated 27 October 2010 and numbered 27742.
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During the maintenance and repair of the turbines within the Power Plant, chemical substances
are employed. The utilized chemical materials will be temporarily stored in dedicated storage
areas provided with secondary containment and then sent for disposal through licensed
companies. The necessary measures to prevent contamination of surface and underground
water sources and avoid soil pollution, and to ensure safe storage of chemicals, are presented
in Chapter 6: Geology and Soils.

During the maintenance and repair processes of the machinery and equipment used in the
operation phase of the Project, potentially generated hazardous waste such as contaminated
materials (e.qg., oily rags, empty lubricating oil containers, used filters from machinery) will be
accumulated separately in leak-proof containers labelled with the relevant hazardous waste
symbol. All wastes with hazardous characteristics will be stored separately in the hazardous
waste storage area. Necessary measures presented for hazardous waste management are
presented in Chapter 8: Waste and Resources.

The social and technical infrastructure needs of the Project personnel during the operational
phase will be met through the planned Administrative Building. Electricity to run the
Administration Building will be supplied from the grid with diesel-fired emergency generators as
back-up. Accommodation for the personnel will be arranged in the nearby settlements, with the
use of the nearest health centres and hospitals in case of emergencies.

2.5.3.6 Operation and Maintenance

The operation and maintenance periods and contents of wind turbines vary depending on type
and technology of the wind turbine. For the Project, four maintenance activities are expected to
be performed annually with three-month intervals for wind turbines. Additionally, comprehensive
mechanical maintenance will be performed every four or five years. The maintenance activities
conducted at three-month intervals include lubrication maintenance, electrical maintenance, and
mechanical maintenance.*®

Maintenance of the electrical infrastructure equipment in wind turbines, including medium-
voltage cables, will be conducted annually. Additionally, equipment that could be integrated into
the system, such as radio links, emergency generators, and batteries, will undergo annual
maintenance. Furthermore, electrical equipment will be stored redundantly in case of potential
malfunctions.

All maintenance activities at the Power Plant will be carried out by the turbine manufacturer. The
turbine manufacturer will be responsible for all periodic maintenance and interventions in case
of malfunctions. Additionally, it will provide a parts guarantee throughout the contract period. If
preferred by the Project Company, its maintenance team will be created by training its own staff
and obtaining international certifications. This would necessitate a separate unit for the
replacement of spare parts and malfunctioning components. During the operation phase of the
Project, turbine oil maintenance will be conducted annually.

During the operation phase, turbine blades that are not in use due to potential malfunctions or
maintenance reasons will also be temporarily stored on turbine platforms. These blades will be
retrieved from the site by the turbine manufacturer, as stipulated in the contract, and
subsequently sent for recycling and/or disposal.

2.6 Analysis of Alternatives

In order to make sure that the goals of the proposed Project have taken into account social,
environmental, economic, and technological choices, it is necessary to evaluate different project
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designs and activity alternatives in accordance with best practises for ESIA Study. During the
feasibility stage, the following project alternatives were taken into account:

e No Project Alternative;
e Location Alternatives; and
e Design Alternatives.

2.6.1 No Project Alternative

If the "No Project" scenario is implemented, the expected adverse effects that have been
described throughout this ESIA Study will not happen. However, these impacts are not
anticipated to present serious risks, and they can be sufficiently managed by putting the
mitigation strategies as given in this report.

The favourable effects and advantages such as the increase in renewable energy resources in
Tirkiye, minimized dependency on externally generated energy and increased resilience to
energy crisis with enhanced energy mix, reduced carbon emissions and dependence on
conventional non-renewable power sources, employment and training opportunities in the field
of wind and renewable energy and encouraging the use of alternative energy sources in line
with the national technological, environmental and economic targets, as well as creating
opportunities for local technology production, that the Project's operation will bring about would
not happen if the No Project alternative was implemented.

As a result, the Project's implementation will contribute to the development of utilities and
increase renewable energy being supplied to the Turkish grid.

2.6.2 Location Alternatives

The YEKA contract was signed on 9 March 2020, and the region, where the Project is located,
was transferred to Enerjisa Uretim on 03 June 2021. Therefore, the Project area has been
determined by the General Directorate of Energy Affairs of the Ministry of Energy and Natural
Resources and no alternative area has been considered.

Upon securing the pre-licence for the Project, during the National EIA process detailed
evaluation of locations of Project components was conducted in terms of various environmental
and social factors including avoidance of designated sites, cultural heritage aspects, bird
migration routes, community health and safety aspects as well as community acceptance,
conditions of physical displacement etc. The Project avoids known major migratory routes of
species, however might overlap some minor routes. The turbine locations were also evaluated
within the framework of the authorities and responsibilities of relevant public institutions and
organizations. The turbine locations were also evaluated within the framework of the authorities
and responsibilities of relevant public institutions and organizations. During the determination of
access routes for the Projects, various factors are considered. Field exploration is conducted to
assess potential routes based on specific criteria. Once routes are identified, communication is
established with relevant authorities such as General Directorate of Highways to confirm route
suitability. Furthermore, Enerjisa Uretim collaborates with pertinent departments to evaluate the
permit and construction status of planned access roads. Factors such as insufficient bridge and
electrical cable heights along the route, as well as restrictions imposed by relevant units, are
taken into account. Additionally, adherence to transportation specifications outlined by turbine
manufacturers while considering time and cost constraints is essential. Physical obstacles such
as DSi Canals, DSi Dams, forest lands, and certain village roads that may impede heavy load
transportation are also considered during route planning.
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As a result of the amendments made in wind turbine locations, the Project area and turbine
locations subject to this ESIA Report have been selected as the most favourable locations for
realisation of the Project.

In particular, the change in locations of turbines T5 and T6 was accepted by the board decision
dated 04 May 2023 and humbered 1182621.

2.6.3 Design Alternatives

It should be noted that, the final design decisions regarding the ETL including the final route
details, which is assessed as an associated facility for the Project, lie with TEIAS and is outside
the control of the Project Company. Therefore, no location alternatives are assessed by the
Project Company for the ETL.

2.6.3.1 Resource Alternatives

With the Project, electrical energy will be produced from wind power, and it is already
considered as an alternative energy compared to power plants with fossil-based energy
production. For this reason, no alternative has been determined in terms of energy resources for
the Project.

2.6.3.2 Technology Alternatives

The following turbines were taken into consideration for the Project:

e 4.2 MW Enercon E-138

e General Electric GE5.8-158 / S

Turbine types have been selected according to the electrical capacity to be installed in each
connection region and minimum localization rate as per “YEKA Use Rights Agreement” signed
by the Project Company and the number of turbines has been selected according to the wind

efficiency and investment cost of the Project. Moreover, the below criteria also contributed the
selection of the 4.2 MW Enercon E-138 model was chosen for the current layout:

e The noise level is lower than other turbine types,

e Turbines can be adjusted according to the climatic conditions of the region where they will be
installed,

e They are designed to facilitate service maintenance,
e Having a remote monitoring and intervention system,
e Ability to use wind more effectively,

e Ability to produce energy even in low level winds,

e Wind characteristics of the Project area,

e Economic life and warranties of turbines.

Table 2.6 indicates the technological details of two different type of wind turbines considered for
the Project.

Table 2.6: Project Technology Alternatives

Design Parameter GE Energy** Enercon GmbH?*?

Project power generation capacity 33 MW 25.2 MW

Technology type Horizontal-Axis Wind Turbine Horizontal-Axis Wind Turbine
(HAWT) (HAWT)

4 GE Renewable Energy. (n.d.). Cypress Onshore Wind Turbine Platform.
https://www.ge.com/renewableenergy/wind-energy/onshore-wind/cypress-platform
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Design Parameter GE Energy* Enercon GmbH?*?
Number of wind turbines 6 6
Wind turbine model General Electric GE5.8-158 / S ENERCON E-138 EP3
Nominal Power 5,800 kW 4,200 kW
Wind class (IEC) S S
Number of Rotor Blades 3 3
Rotor Diameter 158 m 138.6 m
Swept Area 19,607 m? 15,085 m?

Total Blade Length 79 m 69 m
Hub Height (HH) 121 m 96 m

As seen in Table 2.8, different hub heights have been examined within the scope of the Project.
The following criterias are taken into consideration during the selection process of turbine hub
heights:

e Effects of increase in hub-heights on efficiency of energy production,

e Permissive restrictions for increase in hub-heights,

e Constructional challenges for increase in hub heights.

2.7 Previously Carried out Environmental and Social Activities

2.7.1 Permitting Process

The outputs of the completed National EIA studies have been evaluated by the Consultant, and
the gaps were analysed in accordance with legal and policy framework, which is presented in
Chapter 3: Legal and Policy Framework. The Consultant conducted a gap analysis to assess
the Project’'s compliance with the applicable national and international environmental, health,
safety and social standards specified in Chapter 3: Legal and Policy Framework. The identified
compliance gaps including any additional data that should be collected and any additional
assessments required for the Project to meet the applicable standards.

Correspondence / Opinion Letters

The names of the authorities, which were communicated for their opinions on the Project during
the National EIA process, are shared below:

e Ministry of Environment, Urbanization and Climate Change,
— General Directorate of Environmental Impact Assessment, Permitting and Audit
— General Directorate of Meteorology, Presidency of Observation Systems Department
— General Directorate of the Protection of Natural Assets
e Ministry Of Culture and Tourism,
— General Directorate of Cultural Heritage and Museums
e Ministry of Transport, Maritime and Communications,
— General Directorate of Highways 2nd Regional Directorate
e Ministry of Agriculture and Forestry,
— General Directorate of Forestry
e Ministry of Energy and Natural Resources,
— General Directorate of Energy Affairs
— General Directorate of Mining and Petroleum Affairs
e Energy Market Regulatory Authority

221100030 | ESIA | C | June 2024



Mott MacDonald | Akkdy Wind Power Plant (WPP) Project
Environmental and Social Impact Assessment (ESIA) Report

e Aydin Investment Monitoring and Coordination Directorate,
— Natural Resources License and Cultural Assets Directorate
e Aydin Governorship
Provincial Directorate of Health
— Provincial Directorate of Environment, Urbanization and Climate Change
Provincial Directorate of Agriculture and Forestry
Provincial Directorate of Disaster and Emergency

e Aydin Metropolitan Municipality,
— Directorate of Environmental Protection and Control
— Directorate of Zoning and Urbanization

e Didim Municipality,
— Directorate of Cleaning Affairs

According to the received opinion letters, a number of important concerns are noted as
described below.

Ministry of Energy and Natural Resources, General Directorate of Mining and Petroleum Affairs,
Special Areas and Map Department has emphasized that, the examination of the Project area
has concluded with a favourable evaluation of the Project. As a result, the Project has been
registered in the Authority's system as "Akkdy WPP Special Permit Area" under number ER:
3420307, as identified within the provided coordinates.

Ministry Of Culture and Tourism, General Directorate of Cultural Heritage and Museums, Aydin
Cultural Heritage Preservation Regional Board Directorate has reported that most of the turbine
locations do not fall within any archaeological, urban, historical conservation area, or protection
area subject to the scope of Law No. 2863. according to the assessment conducted through
partial on-site inspections and archive research due to field conditions in the areas of 10
turbines (T1, T2, T3, T4, T6, T7, T8, T9, T10 and T11) under the authority of the Aydin Cultural
Heritage Preservation Regional Directorate. On the other hand, in the area where T5 is located,
Hellenistic ruins of castle present with the features specified in Law No. 2863, no work should
be done in this area until the detection studies are completed. In conclusion, based on these
findings, there is no impediment to the implementation of the T1, T2, T3, T4, T6, T7, T8, T9, T10
and T11. In addition, after the relocation of turbines (T5-T6 and T8) areas were examined again
from related Directorate. In the examinations made in the archives of the Directorate, it was
determined that the areas were not within any protected area or protection area.

General Directorate of Highways 2" Regional Directorate approval has been granted provided
that Project area does not intersect with the routes within the responsibility of the Authority. In
addition, within the scope of the Project activities, it was specified in the Authority’s internal
directive that "the minimum distances that wind energy power plants should have to the highway
boundary line are as follows: on highways ... B: 1.5 * (H+L); on State and Provincial Roads ... B:
1.25 * (H+L), B: distance (m), H: tower height (m), L: blade length (m)." It was emphasized that
these minimum distances should be adhered to, transportation within the Project should be
carried out in accordance with the 2918 Road Traffic Law, and the permits specified in the
legislation should be obtained in advance for such transportation. It was also required that no
new connections to the roads should be established, except for the existing connections within
the Project area. Furthermore, if a connection is to be made from the Project area to a public
road, it is necessary to apply to the Authority with detailed projects, taking into account the
provisions of the 2918 Road Traffic Law and the regulations issued in connection with it.

In conclusion, various authorities have raised concerns about different aspects of the proposed
Project. These concerns include safety, environmental impact, and compliance with legislation.
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The authorities have outlined specific requirements and recommendations for the Project's
development. The official correspondences conducted within the scope of environmental and
social studies were provided in the final National EIA Report which was shared with the
Consultant.

The provisions of the 1/100,000 scale Master Plan prepared specifically for izmir and Manisa
provinces by General Directorate of Spatial Planning at the MOEUCC, dated 31 December
2021, are also relevant for the Project. These provisions are listed as follows:

e Compliance with izmir Water and Sewerage Administration General Directorate (IZSU)
protection regulations is mandatory for water sources.

e Well protection areas must adhere to specified distances and be registered in land registry.

e Spring water bottling and storage locations determined by relevant authorities require
approvals.

e No changes to the 1/100,000 scale environmental layout plan are necessary if Ministry's
favourable opinion is obtained.

e Zoning and implementation urban plans for energy facilities are approved by relevant
administration if Ministry's favourable opinion is obtained.

e Facilities for fuel and electricity generation may be located in designated areas.

e Pre-approved lower-scale urban plans remain valid.

e Additional construction and renovations should align with this plan's principles and decisions.
In addition to these, the provisions of the 1/100,000 scale Master Plan prepared specifically for

Aydin, Mugla and Denizli provinces by General Directorate of Spatial Planning at the MoEUCC,
dated 7 February 2022, are also relevant for the Project. These provisions are listed as follows:

e Zoning plans for organized agricultural areas must gain approval from the relevant
administration in line with opinions of relevant organizations.

e Location selection for areas outside the organized agricultural zones can be made by the
province's Land Conservation Board, subject to approvals.

e Agricultural lands, especially those with irrigation, must protect agricultural production
purposes.

e Special regulations apply to structures within specific agricultural zones.
e The Ministry of Agriculture and Forestry may determine building heights in agricultural areas.

e Usage of forest-owned areas allocated by the General Directorate of Nature Conservation
and National Parks will be supervised.

e Rules in this plan apply to parcels with ownership established under Soil Protection and
Land Use Law.

e Regulations in national parks comply with National Parks Law No. 2873.

e Protection of shrubland-maquis areas is vital, with building conditions for various structures
detailed.

e Grazing areas will adhere to Pastures Law No. 4342.

e Practices are regulated for shrubland-maquis areas on parcels under private ownership, with
no restrictions on use.

e Natural and ecological structure protection areas will not permit practices disrupting natural
vegetation, topography, or causing environmental destruction.

e Large urban green areas have designated use types and building conditions, adhering to
related regulations.

e Pre-existing zoning plans will remain valid for large land use requiring public institution
areas.
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Additional Studies During National EIA Studies

Within the scope of the National EIA studies, social impact assessment studies were conducted
as well. The public participation meetings were carried out in Aydin province within the scope of
the National EIA Studies. Public participation meetings were conducted between November
2021 and January 2022 in Aydin, Didim District. These meetings aimed to engage with the
public, provide information about the Project, and gather their feedback regarding the Project.
The minutes of the public participation meetings and information for the stakeholder
engagement meetings will be reviewed and shared as part of the ESIA Study. (please refer to
Chapter 18: Stakeholder Engagement, Information Disclosure and Consultation for detailed
information)

Furthermore, within the scope of the National EIA studies, biodiversity assessment studies were
also conducted, details of which are shared below:

e Nartus conducted fieldworks in and around the Project area to assess the ecological
structure, flora and fauna study in April to May 2022.

e For ornithological studies, surveys were conducted in 2021 autumn and 2022 migratory
seasons in the Project area. Monitoring studies were carried out at intervals between 5-6
August 2021, 15-17 August 2021, 27-29 September 2021, 19-20 October 2021, 5-7
November 2021, 20 March 2022, 24-29 March 2022, 8 April 2022, 16-17 April 2022, 30 April
2022, 1 May 2022, 11 May 2022, and 13-14 May 2022.

e Bat surveys were conducted in 5 August 2021, 15-16-17 August 2021, and 27-28 August
2021 for a total of 6 day/nights.

e The observations and examinations were conducted in and around the Project area to
assess the presence of honeybees on 20 March 2022.

In the scope of the National EIA studies, there were baseline environmental
measurements/analyses conducted, and measurement reports were provided in the final
National EIA report. The environmental measurements/analyses conducted are provided below:

e The environmental noise measurement assessments and modelling were carried out in April
2022 considering predicted noise emissions during the construction and operation phase of
the Project and the existing environmental noise measurements along the Project area which
were conducted on 06 and 07 April 2022.

e The air quality modelling study for the construction phase of the Project was conducted
focusing on the PM pollutant parameters and within the impact area.

e The measurement of electromagnetic pollution, which the Project may cause in the vicinity,
was carried out in between 12 and 13 March 2022.
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2.7.2 Gap Analysis
Relevant
International
Standard

Parameter

License and permitting

Akkody WPP EIA Report
Biodiversity Reports

Temporary Stakeholder
Engagement Plan (SEP)

Gap Analysis

Recommended Actions / Studies

EIA Decision IFC PS1

EIA decision has been obtained for
six turbines with a total capacity of
34.8 MWm/18.96 MWe

After obtaining the EIA decision, the
capacities of the turbines were revised.
Accordingly, new capacity for each
turbine has been changed to 4,2
MWm/ 4,2 MWe.

In this sense, the amendment on
National EIA process is reported by the
Project Company to be ongoing at the
time of preparation of this Final Draft
ESIA Report

® An approval letter for the turbine capacity
change has been obtained from MoEUCC.

Climate Change

EP4 Principle 2
EP4 Principle 10

Climate change risks

No study or report on determination of
risks and impacts was conducted as
part of National EIA.

Climate change risks and impacts shall
be evaluated.

As part of the ESIA, risks associated with the
climate change has been evaluated both for the
construction and operation phases.

Air Quality

Particulate Matter IFC PS3

IFC General EHS
Guidelines:
Environmental Air
Emissions and
Ambient Air
Quality

No sampling was done. Impact on air
quality was assessed with a modelling
study.

Impact assessment with a modelling
and without a background baseline
data is not in line with international
standards.

Particulate Matter (PM;o & PM2.5) sampling was
carried out for a 7-day survey to understand the
long-term conditions. Both national and
international standards have been addressed.

Greenhouse Gases

Greenhouse gas
emissions

EP4 Principle 10
IFC PS3

EBRD PR3
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As part of the National EIA, only
avoided GHG emissions associated
with the Project operations were
assessed.

Construction-related GHG emissions
shall be calculated to comply with the
applicable standards and guidelines.

As part of ESIA, construction-related and
operational GHG emissions have been assessed
based on the identified carbon sources during
construction and operation phases.
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Parameter Relevant Akkody WPP EIA Report Recommended Actions / Studies

[CETWAEWAITS

International
Standard

Biodiversity Reports
Temporary Stakeholder
Engagement Plan (SEP)

Although there is no anticipated
significant operational GHG emissions
associated with the Project activity due
to the nature of the Project (i.e.,
renewable energy investment),
potential carbon sources shall be
identified for their effective
management.

Noise and Vibration

During the National EIA studies, for

Noise level measurement  IFC PS3 the noise impact during construction The duration of the baseline noise ;A‘St?r?afgehbafelr']ne go'ss mi?jsurter:i]enril "
IFC PS4 activities, noise levels of the measurements conducted during rzzulti Wereogosm as dee 'tr(:(:h ucte ,Ia | ©
construction equipment/machinery National EIA studies was between 5-15 e pared wi € noise leve
IFC PS6 were calculated with respect to minutes which is not in line with IFC limits set by the IFC-WBG and EU
distance to the construction area, and  General EHS Guidelines: Environmental Noise Directive (END).
EBRD PR3 noise distribution modelling was Environmental Noise Management.
conducted based on the baseline
EBRD PR4 noise levels.
EBRD PR6 According to the results, the Project is
expected to comply with the national
noise limit values defined in the
Regulation on the Assessment and
Management of Environmental Noise
(RAMEN) during the construction
phase.
Waste and Resources
IFC PS3

Waste management

IFC General EHS
Guidelines:
Environmental
Waste
Management

Waste generation amount was
calculated properly. Current capability
of the available waste management
facilities in each province was not
identified.

Impact significance on waste
management facilities shall be
assessed.

Information regarding the current capacities of
existing waste management facilities were
investigated and the significance of the impact
on the current waste management practices
are assessed.

Landscape and Visual
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Parameter Relevant Akkody WPP EIA Report [CETWAEWAITS Recommended Actions / Studies
International Biodiversity Reports
Standard Temporary Stakeholder
Engagement Plan (SEP)
. IFC PS3 . . ) ) .
Shadow flicker The impact of shadow flicker was not Shadow flicker impact was not . Shadow flicker assessment shall be
IFC General EHS  assessed. assessed. conducted according to internationally
Guideline for recognised methodologies i.e., WindPro
Wind Energy shall be used.
e  The shadow flicker assessment has
been conducted as part of the ESIA.
Biodiversity
Legally Protected and IFC PS6 The Project Area of Influence (Aol) National EIA includes bird monitoring Supplemental baseline bat and avifauna
Internationally Recognised overlaps Buyuk Menderes KBA and studies in Buyuk Menderes KBA. monitoring studies (discussed in avifauna and
Areas EBRD PR6 National Park and the Indirect Area of  |FC GN6 clearly states that in the case bat baseline part of this table)
Influence (IAol) overlaps Lake Bafa of an overlap with an international Critical Habitat Assessment and Biodiversity
KBA and Nature Reserve. These recognised area a critical habitat Management Plan should be developed.
KBAs were both designated with bird assessment may be required.
species in focus. In order to establish the optimal
mitigation hierarchy, no net loss or net
gain targets, and other conservation
aims, a robust biodiversity baseline
obtained prior to operational phase is
necessary.
Flora Baseline IFC PS6 Baseline flora survey was conducted Natlongl ElAis sufﬁqent for flor|st|c Critical Habitat Assessment and Biodiversity
as part of National EIA. analysis. However, it does not include Management Plan should be developed.
a critical habitat assessment to identify
species that are critical or require
conservation measures.
Deforestation IFC PS6 Project area does not contain forest ) -
areas.
EBRD PR6
Avifauna Baseline IFC PS6 Avifauna surveys were conducted as The deficiencies identified in the The surveys should establish baseline migrant
part of local EIA National EIA Avifauna survey and resident/breeding bird populations and
EBRD PR6 methodology are as follows: activity, locations that support different parts of
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Parameter Relevant Akkody WPP EIA Report Recommended Actions / Studies

[CETWAEWAITS

International
Standard

Opinion of Nature
Conservation and
National Parks

Post-Construction
Bird and Bat
Fatality
Monitoring For
Onshore Wind
Energy Facilities
In Emerging
Market Countries

Biodiversity Reports
Temporary Stakeholder
Engagement Plan (SEP)

® Only one year of VP studies were
conducted which does not account
for year-on-year differences in
activity and abundance (2 years
needed)

®  Surveys do not distinguish
resident / migrant activity.

e Bird height was not recorded at
interval

® Environmental conditions of
survey dates were not provided

e  Only one year of CRM was
conducted

the life cycles of significant species (nesting
and feeding locations etc), levels of activity
within the collision risk zone, a robust collision
risk assessment produced by an expert with
demonstrated skills which can inform
mitigation hierarchy and adaptive
management decisions.

Critical Habitat Assessment and Biodiversity
Management Plan should be developed.

Bat Baseline IFC PS6

EBRD PR6

Opinion of Nature
Conservation and
National Parks

Post-Construction
Bird and Bat
Fatality
Monitoring For
Onshore Wind
Energy Facilities
In Emerging
Market Countries

Bat surveys were conducted as part
of National EIA.

The deficiencies identified in the
National EIA terrestrial fauna survey
methodology are as follows:

e  Survey time, effort and duration
was not quantified.

® Data pertaining to species
observations were not quantified.

e Transect locations were not
provided and spatial coverage
was not quantified.

Pre-operational survey should be conducted to
improve data quality and conduct reliable
critical habitat assessment.

Critical Habitat Assessment and Biodiversity
Management Plan should be developed.

Terrestrial fauna baseline IFC PS6

EBRD PR6

Terrestrial fauna surveys were
covered as part of National EIA.

National EIA is considered sufficient
since the project impacts are minor in
terms of the species detected within
the scope of these studies.

Social Environment
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Parameter Relevant Akkody WPP EIA Report [CETWAEWAITS Recommended Actions / Studies
International Biodiversity Reports
Standard Temporary Stakeholder
Engagement Plan (SEP)
IFCPS1 . . o )
Stakeholder Engagement A temporary SEP prepared prior to After public participation meetings, A public participation meeting should be held
the ESIA process is in place since some technical details of the Project to disclose current information and receive the
October 2023. The temporary changed. However, as per the national opinions of neighbourhood residents as well
document summarizes the previous and international requirements, it is not as other relevant stakeholders.
stakeholder engagement activities. clear that stakeholders/local
Accordingly, within the scope of the communities are well informed about
National EIA study, a public latest changing details and social
participation meeting was carried out impacts related to these.
in Aydin province, Didim district,
Akkdy neighbourhood on 07 January
2022.
During the meeting, the potential
environmental and social impacts of
the Project were presented to the
stakeholders/local communities and
their opinions and suggestions were
recorded.
L IFCPS1 . ) . )
External Communications The Project Company has a There is no formalized and written There should be a formalized and written
and Grievance Mechanism grievance mechanism for the Project Grievance Mechanism Project Grievance Mechanism Procedure that
Project’s stakeholders with various Procedure to manage the grievances in involves the principles of the mechanism
communication channels. line with the international standards. (including anonymity), available channels with
contact details of the CLO, defined timeframes
and management and resolution process
together with the assigned responsible Project
staff to comply with the international
standards.
IFCPS 1

On-going Reporting to
Affected Communities

Ongoing reporting practices to the
affected communities were assessed
with a site visit and documentations
shared by the Project Company.

The temporary SEP also describes
the Project’s affected communities

and future engagement requirements.

No records or log were kept of the
stakeholder activities described.
Providing periodic reports to the
affected communities is essential
under the scope of the SEP.

Stakeholder engagement and consultation
activities should be conducted throughout the
Project’s construction and operation phases
and recorded into a central log with relevant
details (i.e., stakeholder group, consultation
subject, and outcomes of the consultation).
The Project Company should provide
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Parameter Relevant Akkody WPP EIA Report [CETWAEWAITS Recommended Actions / Studies
International Biodiversity Reports

Standard Temporary Stakeholder
Engagement Plan (SEP)

stakeholder engagement reports on annual

basis.
o IFC PS5 ) . i . . .
Land Acquisition and It is stated in the National EIA that Itis not possible to mention the e In compliance with IFC PS 5, a Resettlement
Resettlement land acquisition will be carried out negative impacts of urgent Action Plan (RAP) should be developed. This
within the scope of the Project in line expropriation on local community Plan should also identify the informal users
with Expropriation Law No. 2942. members (i.e., economic or physical utilizing public lands for livelihood activities
displacement). However, informal and incorporate strategies to mitigate the
users who benefit from public lands in adverse impacts of land acquisition on the
the Project area have not been informal users.

identified and consulted about the land
acquisition processes by the Project
Company.
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3 Legal and Policy Framework

3.1 Introduction

This Chapter provides an overview of the national regulatory framework and applicable
standards to the Project, which include the following:

e Relevant Turkish environmental, health, safety and social legislation relevant to the nature of
the Project,

e Regional and international conventions and agreements applicable to the Project, and
e International requirements and standards.

3.2 National Legal and Policy Framework

The central government entities in Turkiye are set out below:

e The Presidency, including the presidential administrative offices and policy councils
e Turkish Grand National Assembly (TBMM)

e Ministries that create policies and perform compliance assurance functions. The Ministries
also contain a number of general directorates and offices, which coordinate and supervise a
range of specific activities.

The key national level institutions in Tirkiye responsible of managing environmental and social
aspects related to the proposed Project include the following:

e Ministry of Energy and Natural Resources (MOoENR): MoOENR carries out studies to
encourage and coordinate studies on the research, development, operation, evaluation,
control and protection of energy resources, to monitor and evaluate technological research
and development activities on energy, and to identify and evaluate all energy resources, with
a priority on the country's renewable energy resources.

— MOoENR General Directorate of Energy Affairs: sets out targets and studies to determine
the country's short and long-term needs for energy and natural resources, to help
determine the policies necessary for their supply, to assist in determination of general
policy principles, to make the necessary investment programs, to prepare plans and
projects or to have them prepared, in order to research, operate, develop, evaluate,
control and protect energy and natural resources for the benefit of the country, in
accordance with technical requirements and economic developments.

e Ministry of Environment, Urbanisation and Climate Change (MoEUCC): The MoEUCC sets
principles and policies for protection of environment, monitors and audits implementation,
and regulates settlements and environmental protection measures. MOEUCC is also the lead
authority for domestic and international climate change policies and the implementation of
the relevant strategy and action plan. It is made up of several directorates including the
following:

— MOoEUCC General Directorate of EIA, Permit and Inspection: Along with its local
governorates, this general directorate is the authority in charge of issuing environmental
permits for emissions and discharges, as well as the environmental impact assessment
decisions for projects.

— MOoEUCC General Directorate of Spatial Planning: Identifies the procedures and
guidelines related to preparation of all kinds of physical spatial development plans and
master plans at all scales, approving these plans and ensuring that those plans are
implemented and monitored.
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— MOoEUCC General Directorate of Environmental Management: This general directorate is
the primary authority in environmental protection and monitoring procedures, holding the
authority for assessment, supervision and sanctioning in coordination with governorate
structures at the local level.

e Ministry of Agriculture and Forestry (MoAF): The MoAF establishes policies on protection

and mobilization of the ecological resources in an effective, efficient and sustainable manner
through ecological, vegetal and animal added value. Duties of the MoAF also include
determining policies on conservation and sustainable use of water resources.

— MoAF General Directorate of Forestry: Aims to manage forest resources in ecosystem
integrity, together with plant and animal existence, taking into account their ecological,
economic and socio-cultural benefits, to protect against irregular interventions, natural
disasters, fires, to increase forest areas and services related to forests as well as to
develop and rehabilitate the forest areas.

Ministry of Labour and Social Security (MoLSS): The Ministry is responsible for labour and
social security affairs, including coordination and monitoring of all aspects associated with
occupational health and safety.

Ministry of Culture and Tourism (MoCT): The Ministry is responsible for research,
development, protection, preserving, evaluation, dissemination, promoting and adopting
national, spiritual, historical, cultural and touristic values and thereby contribute to the
strengthening of national integrity and economic development.

— General Directorate of Cultural Heritage and Museums: Aims to ensure that movable and
immovable cultural assets that need to be protected in Turkiye are revealed, protected,
evaluated and promoted through archaeological research and excavations, and to take
measures to prevent their destruction and smuggling.

Administratively, Turkiye is divided into a total of 81 provinces, which are further subdivided into
administrative districts that may cover both rural and urban areas, of which there are 973 in
total. The local level government entities include the following listed:

Governorates: Each of the 81 provinces in Turkiye is administered by a governor appointed
by the President. As the chief executive of the province and principal agent of the central
government, each governor supervises other government officials assigned to carry out
ministerial functions in his/her province. Each district is administered by an appointed sub-
governor, who report directly to the governor and is responsible for a number of directorates
including, amongst others; education, health, population, and security, which in turn are
closely linked to the ministries of central government.

Municipalities: All districts have municipalities, headed by an elected mayor, who administers
a defined municipality area. The major services for which municipalities are responsible
include urban planning, management of transportation systems, construction and
maintenance of urban roadways and paths, and provision of water, sewerage and utility
services, as well as waste collection/disposal.

Mukhtars: The lowest level of government is the villages and neighbourhoods, headed by
elected mukhtars taking care of specific administrative matters. The mukhtars are elected
through local elections for five-year terms.

3.2.1 National Legislation

The Environmental Law No. 2872 is Turkiye's primary framework for environmental legislation
and is supported by a series of laws, regulations, and communiques. It lays out the main
responsibilities and requirements of the institutional authorities and the businesses regarding
protection and preservation of the environment.
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Labour, health and safety issues are collectively ruled by the Labour Law No. 4857,
Occupational Health and Safety Law No. 6331 and related regulations. The main purpose of
these laws is to regulate the employer’s and the employee's duties, powers, responsibilities,
work related rights, working conditions and obligations to provide occupational health and safety
at work environment and improve the health and safety conditions.

In Tlrkiye, it is aimed to create large-scale renewable energy resource areas in public, treasury
and privately owned real estate to create opportunities for efficient and effective use renewable
energy resources in the country, to boost investment opportunities in renewable energy, to
ensure that advanced technology components used in electrical energy production facilities
based on renewable energy resources are produced or supplied nationally, and lastly, to
contribute to technology transfer. In this context, Renewable Energy Resource Areas (YEKA)
Regulation was published in the Official Gazette dated 09 October 2016 and numbered 29852.
The regulation aims to determine the YEKA areas together with their electricity generation
capacities and it defines all relevant procedures for the YEKA processes. The Project area is
one of the areas declared as a YEKA within the scope of the regulation, with a declaration
published in the Official Gazette dated 21 March 2021 and numbered 31430.

According to the National EIA Report, in terms of installed power and the number of turbines,
the Project is reported to be within the scope of Environmental Impact Assessment Regulation
Annex-1 "Article 41-Wind power plants".

3.21.1 Applicable Legislation

The ESIA study is performed in accordance with the applicable national and international
legislation as well as international standards for the Project.

According to the national laws and regulations, the Project Company is required to secure
certain permits and licenses prior to starting the active work on site. The list of laws and
regulations applicable for the initial stage of the Project while gaining the development consent
is provided in Table 3.1.

Table 3.1: National Legislation Applicable for the initial stage of the Project 1°
Law/Regulation Official Gazette OG number

(OG) date

Environmental Legislation

Environmental Law (2872) 11.08.1983 18132
Regulation on Environmental Impact Assessment 29.07.2022 31907
Forest Law (6831) 08.09.1956 9402
Regulation on Implementation of the Article 17 Particle 3 of the Forest Law 30.11.2021 31675
Regulation on Implementation of the Article 18 of the Forest Law 30.11.2021 31675
Road Traffic Regulation 18.07.1997 23053
Legislation related to Land Acquisition

Law on Expropriation (2942) 08.11.1983 18215
Zoning Law (3194) 09.05.1985 18749
Regulation on Immovable Property Transactions Carried Out by the Energy 02.11.2021 31647

Market Regulatory Authority

Regulation Concerning Exploitation of Trees and Shrubs on Private- 10.12.2020 31330
registered Immovables not Regarded as Forest

Law on the Use of Renewable Energy Resources for Electricity Production

(5346) 18.05.2005 25819

5 This table includes the up-to-date revisions of the documents as of 12 November 2023.
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Law/Regulation Official Gazette OG number
(OG) date

Renewable Energy Resource Areas (YEKA) Regulation 09.10.2016 29852

Regul_at_lon on Renewable Energy Resource Guarantee Certificate in the 14.11.2020 31304

Electricity Market

Regl_JIatl_on on Technical Evaluation of Wind-Based Electricity Generation 20.10.2015 29508

Applications

Notlf_lcat_lon on Wlnd_and S_olar Measurements Applications for Pre-License 17.06.2014 29033

Applications Regarding Wind and Solar Energy

Electricity Market License Regulation 02.11.2013 28809

Electrical Facilities Project Regulation 30.12.2014 29221

Mining Law (3213) 15.06.1985 18785

Mining Regulation 11.12.2022 32040

Road Transport Regulation 08.01.2018 30295

There are certain laws and regulations required to be followed during the construction and
operation phase of the Project. These laws and regulations set the limits for certain parameters
and actions for the management of environmental, health and safety and social issues and
biodiversity conservation including waste management, water and wastewater management, air
quality and noise management, site safety and worker safety as well as stakeholder
engagement. The great majority of the laws and regulations are applicable for both phases of
the Project whereas some of them are applicable either construction or operation phase of the
project. The detailed list is provided in Table 3.2.

Table 3.2: National Legislation Applicable for each phase of the Project ©

Law/Regulation Official Gazette OG number
(OG) date

Laws and Regulations applicable to construction phase of the Project
Regulation on Control of Excavation, Construction and Demolition Waste  18.03.2004 25406
Regulation on Occupational Health and Safety in Construction Works 05.10.2013 28786
Regulation on the Control of Dust Emissions 05.11.2013 28812
Regulation on Control of Industrial Air Pollution 03.07.2009 27277
Regulation on Environmental Permit and License 10.09.2014 29115
Workplace Opening and Permit Regulation 10.08.2005 25902

Laws and Regulations applicable to construction and operation phases of the Project

Environmental Legislation

Environmental Law (2872) 11.08.1983 18132
Regulation on Environmental Audit 12.06.2021 31509
Environmental Noise Control Regulation 30.11.2022 32029
Soil Conservation and Land Use Law (5403) 19/7/2005 25880
Regulation on Soil Pollution Control and Point-Source Contaminated Sites 08.06.2010 27605
Regulation on Water for Human Consumption 17.02.2005 25730
Regulation on the Protection of Drinking Water Basins 28.10.2017 30224
Surface Water Quality Regulation 30.11.2012 28483
Regulation on the Quality and Treatment of Drinking Water Supply 06.07.2019 30823
Water Pollution Control Regulation 31.12.2004 25687

16 This table includes the up-to-date revisions of the documents as of 12 November 2023.
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Law/Regulation Official Gazette OG number
(OG) date
igg:ﬂl?g:\z%S;r;tr:?l(%/l:célllll;zg? Caused by Hazardous Substances in 26.11.2005 26005
Law on Groundwaters (167) 23/12/1960 10688
State Hydraulic Works (DSI) Groundwater Technical Regulation 23.06.1972 14224
Sggeurliztri;)trilocr)ln the Protection of Groundwater against Pollution and 07.04.2012 28257
Flood and Sediment Control Regulation 03.05.2019 30763
Regulation on the Protection of Wetlands 04.04.2014 28962
Regulation on Assessment and Management of Air Quality 06.06.2008 26989
Regulation on Monitoring of Greenhouse Gas Emissions 17.05.2014 29003
Regulation on Waste Management 02.04.2015 29314
Regulation on Zero Waste 12.07.2019 30829
Regulation on Control of Waste Oils 21.12.2019 30985
Regulation on Control of Packaging Waste 26.06.2021 31523
Regulation on the Control of End-of-life Tires 25.11.2006 26357
Regulation on Control of End-of-Life Vehicles 30.12.2009 27448
Regulation on Control of Waste Vegetable Oils 06.06.2015 29378
Regulation on Control of the Waste Batteries and Accumulators 31.08.2004 25569
Regulation on Control of Waste Electrical and Electronic Appliances 26.12.2022 32055
Regulation on Control of Medical Waste 25.01.2017 29959
Legislation related to Health and Safety, Labour Practices
Labour Law (4857) 10.06.2003 25134
Law on Trade Union and Collective Bargaining (6356) 18.10.2012 28460
Regulation on Working Duration Related to Labour Law 06.04.2004 25425
Regulation on Excess Work and Work in Excess Periods related to Labour 06.04.2004 25425
Law
Regulation on Special Principles in Works Carried out by Employing 07.04.2004
Workers in Shifts 25426
Regulation on Minimum Wage 01.08.2004 25540
Regulation on Suspension of Work in Workplaces 01.08.2004 28603
Regulation on Contractors and Subcontractors 27.09.2008 27010
Occupational Health and Safety Law (6331) 30.06.2012 28339
Occupational Health and Safety Services Regulation 29.12.2012 28512
First Aid Regulation 29.07.2015 29429
Regulation on Use of Personal Protective Equipment in Workplaces 02.07.2013 28695
g:?eté;a_tli_?;rﬂ:ge Procedures and Principles of the Employee's Health and 15.05.2013 28648
Regulation on Occupational Health and Safety Committees 18.01.2013 28532
Regulation on Occupational Health and Safety Risk Assessment 29.12.2012 28512
Comun o e oy Eesporstes TGS gy e
oo D forly Besporabttes w0 el oo aemg
gﬁiglgéjilre]i;i;)r;:;::jedilt—:sslsth and Safety Measures to be taken in Workplace 17.07.2013 28710
Regulation on Occupational Health and Safety in Temporary or Fixed Term 23.08.2013 28744

Employment
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Law/Regulation Official Gazette OG number
(OG) date

Reg_ulatlon on Envwopmental Noise Emission Generated by the Outdoor 30.12.2006 26392

Equipment Used at Site

Re_gulanon on the Protection of the Workers against Risks Relevant to 28.07.2013 28721

Noise

Regulation on the Protection of the Workers against Vibration Risks 22.08.2013 28743

Exhaust Gas Emission Control Regulation 11.03.2017 30004

Turkiye Earthquake Regulation for Buildings 18.03.2018 30364

Regulation on the Emergency Situations in Workplaces 18.06.2013 28681

Regulation on Protection of Buildings from Fire 19.12.2007 26735

Law on People with Disabilities (5378) 07.07.2005 25868

Regulation on Accessibility Monitoring and Auditing 20.07.2013 28713

Regulation on Safety and Health Signs 11.09.2013 28762

Regulation on Manual Handling 24.07.2013 28717

RegL_JIatlon on the Protection of Workers from the Dangers of the Explosive 30.04.2013 28633

Media

Regulation on Health and Safety Measures in Working with Chemical 12.08.2013 28733

Substances

Regulation on Health and Safety Measures for Working with Carcinogenic  06.08.2013 28730

and Mutagenic Substances

Regulation on the Works in Which Workers shall Work Maximum Seven 16.07.2013 28709

and Half Hours or Less in a Day in Terms of Health Rules

Legislation related to Stakeholder Engagement and Grievance Mechanism

Law on Right to Information (4982) 24.10.2003 25269
Law on Preservation of Personal Data (6698) 07.04.2016 29677
Regulation on the Principles and Procedures for Enforcement of the Law on 27.04.2004 25445
the Right to Information

Law on Use of the Right to Petition (3071) 10.11.1984 18571
Legislation related to Biodiversity Conservation

Law on Natural Parks 11.08.1983 18132
Terrestrial Hunting Law (4915) 11.07.2003 25165
Law on Animal Protection 01.07.2004 25509
Forestry Law 08.09.1956 9402
Law on Pasture 28.02.1998 23272
Law on Fisheries 04.04.1971 13799
Pastureland Regulation 31.07.1998 23419
Regulation on Protection of Wildlife and Wildlife Development Areas 08.11.2004 25637

Regulation for Implementing the Convention on International Trade in

Endangered Species of Wild Fauna and Flora 21.12.2001 24623

Regulation on Collection, Protection and Usage of Plant Genetic Resources 19.07.2012 28358

Legislation related to Cultural Heritage
Law on the Conservation of Cultural and Natural Assets (2863) 23.07.1983 18113

Regulation on Detection and Registration of Immovable Cultural Assets and
Sites That Need to be Protected

13.03.2012 28232

Legislation related to Energy

Electrical High Current Facilities Regulation 30.11.2000 24246
Local Mechanical Parts Regulation 28.05.2021 31494
Regulation on Grounding in Electrical Installations 21.08.2001 24500
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Source: Republic of Tirkiye Legislation Information System. (n.d.). Legislation Information System. Presidency of Administrative Affairs
General Directorate of Law and Legislation. www.mevzuat.gov.tr. Last accessed on 15 November 2023.

3.2.2 National Strategy Documents

In addition to laws and regulations, Turkiye has prepared several strategy and action plans for
sustainable development, environmental and ecological protection, and energy transition. The
following plans and strategy documents will be taken into consideration during the ESIA study
for the Project:

e Turkiye National Energy Plan (2022)

e Climate Change Action Plan (2012)

e National Forestry Program (2004)

e Turkish National Action Plan against Desertification (2015)

e National Biological Diversity Strategy and Action Plan (2019)

e National Rural Development Strategy (2015)

e National Plan on on-site Protection of Plant Genetic Diversity (1998)

3.3 International Requirements and Standards

The works within the scope of the Project are designated to be implemented primarily in
accordance with the IFC standards. The international E&S standards, requirements, standards
and guidelines applicable to this ESIA study to be performed are listed below:

e |FC’s Environmental and Social Policy & Performance Standards (2012)

e Equator Principles IV (2020)

e EBRD’s Environmental and Social Policy & Performance Requirements (2019)
e EIB’s Environmental and Social Standards (2022)

e U.S. International Development Finance Corporation (DFC)’s Environmental and Social
Policy and Procedures (2020)

e OECD Recommendation of the Council on Common Approaches on the Environment and
Officially Supported Export Credits — “The Common Approaches”

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

e |IFC/KfW/EBRD Post-construction Bird and Bat Fatality Monitoring for Onshore Wind Energy
Facilities in Emerging Market Countries - Good Practice Handbook (2023)

e ILO’s fundamental conventions concerning the abolition of child labour, the elimination of
discrimination at the workplace and forced/compulsory labour

e |IFC’s Environmental, Health and Safety (EHS) General Guidelines (2007)

e |IFC’s Environmental, Health and Safety (EHS) Guidelines for Electric Power Transmission
and Distribution (2007)

e |IFC’s Environmental, Health and Safety (EHS) Guidelines for Wind Energy (2015)

e European Commission’s Guidance Document on Wind Energy Developments and EU
Nature Legislation (2020)

e European Union (EU) Environmental, Social, Occupational Health and Safety Directives
including but not limited to:

— EU Environmental Impact Assessment (EIA) Directive (2011/92/EU as amended by
2014/52/EV),

— EU Council Directive 2008/98/EC (Waste Framework Directive) on waste and repealing
certain Directives (2008),
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— EU Council Directive 89/391/EEC (The OHS Framework Directive) on the introduction of
measures to encourage improvements in the safety and health of workers at work (1989),

— EU Environmental Noise Directive (END) (i.e., Directive 2002/49/EC relating to the
assessment and management of environmental noise),

— EU Taxonomy definition and overall Do No Significant Harm concepts

e International Standardisation Organisation Standards (e.g., ISO 14001, ISO 45001, ISO
9001)

e International Electrotechnical Commission (IEC) IEC 61400-1:2019 Wind Energy Generation
Systems Standard

e International best practice regarding the mitigation of impacts and consideration of minorities
and vulnerable persons

e Applicable industry safety guidance
e Good International Industry Practices (GIIPs)

3.3.1 IFC Performance Standards (PSs)

The IFC Performance Standards (PSs) are listed below, and their relevance with the Project is
detailed in Table 3.3.

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

e Performance Standard 2: Labour and Working Conditions

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

e Performance Standard 5: Land Acquisition and Involuntary Resettlement

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

e Performance Standard 7: Indigenous Peoples
e Performance Standard 8: Cultural Heritage

Table 3.3: IFC PSs Applicable to the Project

Performance Scope and Triggers Potentially Applicable  Relevant Chapter within
Standard to the Project? ESIA Report
PS 1: Assessment and PS 1 emphasizes on the Yes Chapters 13,17 and, and 18
Management of importance of: (i) an
Environmental and Social integrated assessment to
Risks and Impacts identify the environmental

and social impacts, risks and
opportunities of the Project;
(ii) effective community and
stakeholder engagement
through disclosure of project-
related information and
consultation with local
communities on matters that
directly affect them; and (iii)
the Project Company’s
management of social and
environmental performance
throughout the life of the
project through management
programs, monitoring, and
review.
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Performance Scope and Triggers Potentially Applicable  Relevant Chapter within
Standard to the Project? ESIA Report
PS 2: Labour and Working  PS 2 recognises that a Yes Chapter 13 and Chapter 14
Conditions balance between economic

growth and workers’
fundamental rights is needed.
The objectives are: (i) to
promote a non-discriminative,
equal working environment
for workers; (ii) to maintain
and improve the worker-
management relationship; (iii)
to ensure compliance with
national labour and
employment laws; (iv) to
protect vulnerable workers; to
promote a safe and healthy
working environment and the
health of workers; lastly, (v) to
protect the workforce by
addressing child labour and
forced labour.

PS 3: Resource Efficiency =~ PS 3 emphasizes that Yes Chapters 5, 6, 7, 8, 9, 10, 11,

and Pollution Prevention increasing economic activity 15 and 16
and urbanisation may result
in increased levels of
pollution to air, water, and
land, and consume limited
resources of the Earth; of
which may threaten humans
and the environment at the
local, regional, and global
levels.
The main objectives are: (i) to
avoid or minimise adverse
impacts on human health and
the environment by avoiding
or minimising pollution from
project activities; (i) to
promote more sustainable
use of resources including
energy and water; and (jii) to
reduce project-related
greenhouse gas (GHG)
emissions that contribute to
climate change.

PS 4: Community Health, PS 4 recognises that Project Yes Chapter 15

Safety, and Security activities, equipment, and
infrastructure may increase
the vulnerability of
communities to risks and
impacts.
The objectives are: (i) to
anticipate and avoid adverse
impacts on the health and
safety of the affected
community during the project
life cycle; and (ii) to ensure
that the safeguarding of
personnel and property is
carried out for the avoidance
from or minimisation of risks
to the affected communities.
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Performance Scope and Triggers Potentially Applicable  Relevant Chapter within

Standard to the Project? ESIA Report

PS 5: Land Acquisition and  PS 5 recognises that project- Yes Chapter 13 and Chapter 18
Involuntary Resettlement related land acquisition and

restrictions on land use may

have adverse impacts on

communities and persons

who use this land.

The objectives are: (i) to
avoid or minimise involuntary
resettlement wherever
feasible by composing
alternative project designs; (ii)
to avoid or minimise adverse
social and economic impacts
of land acquisition by
providing compensation for
loss of assets and ensuring
that resettlement activities are
implemented with appropriate
consultation and disclosure;
lastly, (iii) to improve or at
least restore the livelihoods
and living conditions of
displaced communities.

PS 6: Biodiversity PS 6 recognizes that Yes Chapter 12
Conservation and protecting and conserving
Sustainable Management of biodiversity, maintaining
Living Natural Resources ecosystem services, and
sustainably managing living
natural resources are key
pillars for ensuring
sustainable development.

The objectives are: (i) to
protect and conserve
biodiversity; maintain the
benefits from ecosystem
services; and (ii) to promote
sustainably managed and
used natural resources
through best practices that
integrate conservation and
development priorities.

PS 7: Indigenous Peoples  PS 7 recognizes that No -
Indigenous Peoples are more
likely to become vulnerable to
risks and impacts related to
project operations.

The main objectives are: (i) to
anticipate and avoid,
minimise or compensate
adverse impacts of the
project on Indigenous
Peoples; (ii) to promote
possible sustainable
development benefits and
opportunities; (iii) to establish
and maintain an ongoing
relationship with affected
Indigenous Peoples
throughout the life-cycle of
the project; (iv) to ensure
free, prior and informed
consent of Indigenous
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Performance Scope and Triggers Potentially Applicable  Relevant Chapter within

Standard to the Project? ESIA Report
Peoples; lastly, (v) to respect
and preserve their culture,
knowledge and practices.

PS 8: Cultural Heritage PS 8 recognises the Yes Chapter 16
significance of cultural
heritage for current and future
generations.

The main two objectives are:
(i) to protect the cultural
heritage from the possible
adverse impacts of project
activities and support its
preservation; and (ii) to
promote equitable sharing of
benefits from cultural
heritage.
Source: International Finance Corporation (IFC). (2012). Performance Standards on Environmental and Social
Sustainability. https://www.ifc.org/content/dam/ifc/doc/2010/2012-ifc-performance-standards-en.pdf

3.3.2 The Equator Principles (EP 1V)

The Equator Principles are intended to serve as a common baseline and framework for financial
institutions, namely Equator Principles Financial Institutions (EPFIs), to identify, assess and
manage environmental and social risks when financing projects.

The Project compliance will be assessed upon the ten Equator Principles, which are listed
below. Relevance of the Principles with the Project is detailed in Table 3.4.

e Principle 1: Review and Categorisation
e Principle 2: Environmental and Social Assessment
e Principle 3: Applicable Environmental and Social Standards

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

e Principle 5: Stakeholder Engagement

e Principle 6: Grievance Mechanism

e Principle 7: Independent Review

e Principle 8: Covenants

e Principle 9: Independent Monitoring and Reporting
e Principle 10: Reporting and Transparency

Table 3.4: Equator Principles Applicable to the Project

Performance Scope and Triggers Potentially Relevant Chapter within
Standard Applicable to the ESIA Report
Project?
Principle 1: Review and According to Principle 1, the  Yes The Project is confirmed as
Categorisation'’ Project is categorised based on Category A by the Lenders.

the magnitude of its potential
environmental and social risks

7 category A: Projects with potential significant adverse environmental and social risks and/or impacts that are
diverse, irreversible or unprecedented;

Category B: Projects 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; and

Category C: Projects with minimal or no adverse environmental and social risks and/or impacts.
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Performance Scope and Triggers Potentially Relevant Chapter within
Standard Applicable to the ESIA Report

Project?
and impacts, including those
related to Human Rights,
climate change, and
biodiversity. Such
categorisation is based on the
International Finance
Corporation’s (IFC)
environmental and social
categorisation process.

Principle 2: Environmental  Principle 2 requires performing Yes Chapters 5-17

and Social Assessment a process to address the
relevant environmental and
social risks and scale of
impacts of the Project. The
assessment is expected to
propose measures to minimise,
mitigate, and where residual
impacts remain, to
compensate/offset/remedy for
risks and impacts to workers,
Affected Communities, and the
environment. Principle 2 also
expects that assessments of
potential adverse Human
Rights impacts and climate
change risks are included as
part of the ESIA.

Principle 3: Applicable Principle 4 requires that Yes Chapter 3
Environmental and Social compliance with relevant host
Standards country laws, regulations and

permits that pertain to
environmental and social issues
are addressed within the
assessment.

Principle 4 notes that the EPFI
will evaluate the Project’s
compliance with the applicable
standards; (i) for Projects
located in Non-Designated
Countries'®, compliance with
the applicable IFC PSs and the
World Bank Group
Environmental, Health and
Safety Guidelines (EHS
Guidelines)., and (ii) for projects
located in Designated
Countries’®, compliance with
relevant host country laws,
regulations and permits that
pertain to environmental and

social issues.
Principle 4: Environmental  Principle 4 recognizes that for Yes ESMP and ESMS Plans and
and Social Management all Category A and Category B Procedures
System and Equator Projects, the EPFI will require
Principles Action Plan the client to develop and / or

8 Non-Designated Countries are those countries not found on the list of Designated Countries on the Equator Principles
Association website.

19 Designated Countries are those countries deemed to have robust environmental and social governance, legislation
systems and institutional capacity designed to protect their people and the natural environment.
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Performance Scope and Triggers Potentially
Standard Applicable to the

Project?

maintain an Environmental and
Social Management System
(ESMS).

Principle 4 requires that an
Environmental and Social
Management Plan (ESMP) will
be prepared by the Client to
address issues raised in the
assessment process and
incorporate actions required to
comply with the applicable
standards. Where the
applicable standards are not
met to the EPFI’s satisfaction,
the principle requires the
Project Company and the EPFI
to agree to an Equator
Principles Action Plan (EPAP).

Relevant Chapter within
ESIA Report

Principle 5: Stakeholder Principle 5 recognizes that for Yes

Engagement all Category A and Category B
Projects the EPFI will require
the client to demonstrate
effective Stakeholder
Engagement, as an ongoing
process in a structured and
culturally appropriate manner,
with Affected Communities,
Workers and, where relevant,
Other Stakeholders.

For Projects with potentially
significant adverse impacts on
Affected Communities, the
principle requires performing an
Informed Consultation and
Participation process. The
Project Company is expected to
tailor its consultation process
to: (i) the risks and impacts of
the project; (i) the project’s
phase of development; the
language preferences of the
Affected Communities; their
decision-making processes;
and (iii) the needs of
disadvantaged and vulnerable

Chapter 13, 18 and SEP

groups.
Principle 6: Grievance Principle 6 recognizes that for Yes Chapter 13 and SEP
Mechanism all Category A and, as

appropriate, Category B
Projects, the EPFI will require
the Project Company, as part of
the ESMS, to establish effective
grievance mechanisms which
are designed for use by
Affected Communities and
workers, as appropriate, to
receive and facilitate resolution
of concerns and grievances
about the project’s
environmental and social
performance.
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Performance Scope and Triggers Potentially Relevant Chapter within
Standard Applicable to the ESIA Report
Project?
Principle 7: Independent For all Category A and, as Yes
Review appropriate, Category B

Projects, Principle 7 requires
that an Independent
Environmental and Social
Consultant to carry out an
Independent Review of the
Assessment process including
the ESMPs, the ESMS, and the
Stakeholder Engagement
process documentation.

Principle 8: Covenants Principle 8 recognizes that for Yes
all Projects, where a Project
Company is not in compliance
with its environmental and
social covenants, the EPFI will
work with the client on remedial
actions to bring the Project
back into compliance.

Principle 9: Independent Principle 9 recognizes that for Yes
Monitoring and Reporting all Category A and, as
appropriate, Category B
Projects, in order to assess
Project compliance with the
EP4, the EPFI will require
independent monitoring and
reporting.

Principle 10: Reporting and  Principle 10 requires the ProjectYes

Transparency Company to prepare the
following: (i) A summary of the
ESIA is accessible and
available online and that it
includes a summary of human
rights and climate change risks
and impacts when relevant; (ii)
Annual GHG emission reporting
(combined Scope 1 and Scope
2 Emissions, and, if
appropriate, the GHG efficiency
ratio) during the operational
phase for Projects emitting over
100,000 tonnes of CO,
equivalent annually; (iii) Sharing
of non-sensitive Project-specific
biodiversity data with the Global
Biodiversity Information Facility
(GBIF) and relevant national
and global data repositories,
using formats and conditions to
enable such data to be
accessed and re-used in future
decisions and research
applications.

Source: Equator Principles. (2020). The Equator Principles. https://equator-principles.com/app/uploads/The-Equator-
Principles EP4 July2020.pdf.
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3.33 EBRD Performance Requirements (PRs)

There are ten identified performance requirements within the 2019 Environmental and Social
Policy of EBRD. Each PR and their applicability condition to the Project is determined in Table
3.5.

Table 3.5: EBRD PRs Applicable to the Project

Performance Scope and Triggers Potentially Applicable  Relevant Chapter within
Requirement to the Project? ESIA Report
PR 1: Assessment and PR 1 emphasizes on the Yes Chapters 5 - 17
Management of significance of integrated
Environmental and Social assessment to identify the
Risks and Impacts environmental and social

impacts and issues
associated with the Project
and the Client’s management
of environmental and social
performance throughout the
life cycle of the Project.

PR 2: Labour and Working PR 2 recognises that Yes Chapter 13 and 14

Conditions workforce is a valuable asset
for the Client and its business
activities, and that effective
human resources
management and a reliable
worker-management
relationship based on respect
for workers’ rights, including
freedom of association and
right to collective bargaining,
are key pillars for ensuring
the sustainability of business

activities.
PR 3: Resource Efficiency PR 3 emphasizes on the Yes Chapters 5, 6, 7, 8, 9, 10, 11,
and Pollution Prevention and importance of a holistic 15 and 16
Control approach to climate impacts

and greenhouse emissions,
resource management and
pollution prevention and
control regarding the Project
operations. The Project
related risks and impacts
associated with resource use,
and the generation of waste
and emissions need to be
assessed in the context of
Project location and local
environmental conditions.
Appropriate mitigation
measures, best available
techniques (BATs) and GIIP
should be adopted for
efficient and effective
resource use, pollution
prevention and control and
avoidance, minimisation, and
reduction of greenhouse
gases (GHG) emissions.

PR 3 also recognises the
emerging concept and
practice of Circular Economy
and recovery of resources to
generate value from products
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Performance Scope and Triggers Potentially Applicable  Relevant Chapter within

Requirement to the Project? ESIA Report

that is viewed as waste in a
linear economy.

PR 4: Health, Safety and PR 4 recognises the Yes Chapter 14 and Chapter 15

Security significance of managing
health, safety, and security
risks (including project-related
gender-based violence risks
of sexual harassment, sexual
exploitation and abuse) to
workers, project-affected
communities and consumers
associated with Project
activities, by performing a risk
control hierarchy.

PR 5: Land Acquisition, PR 5 addresses impacts of  Yes Chapter 13 and Chapter 18

Restrictions on Land Use and project-related land

Involuntary Resettlement acquisition, including
restrictions on land use and
access to assets and natural
resources, which may result
in physical displacement
(relocation, loss of land or
shelter), and/ or economic
displacement (loss of land,
assets or restrictions on land
use, assets and natural
resources leading to loss of
income sources or other
means of livelihood).

Involuntary resettlement
refers to both these impacts
and the processes of
mitigating to and
compensating these impacts.

PR 6: Biodiversity PR 6 recognises that the Yes Chapter 12
Conservation and conservation of biodiversity
Sustainable Management of and sustainable management
Living Natural Resources of living natural resources are
crucial for ensuring
environmental and social
sustainability.

PR 7: Indigenous Peoples PR 7 recognises that No* -
indigenous peoples may be
among the most vulnerable
segments of the population.
Their economic, social and
legal status may limit their
capacity to defend their rights
to and interest in lands and
resources (both natural and
cultural). This, combined with
their economic and spiritual
dependence on these lands
and resources, could make
them particularly susceptible
to any adverse effects of
project operations. PR 7 also
recognises that projects can
create opportunities for

20 There are no identified indigenous people communities in Turkiye.
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Performance Scope and Triggers Potentially Applicable  Relevant Chapter within

Requirement to the Project? ESIA Report

Indigenous Peoples to
participate in and benefit from
project-related activities that
may help them fulfil their
aspiration for economic and
social development.

PR 8: Cultural Heritage PR 8 recognises the Yes Chapter 16
significance of cultural
heritage for present and
future generations. The aim is
to protect cultural heritage
while guiding the Client to
avoid or mitigate adverse
impacts on cultural heritage in
the course of its business

operations.
PR 9: Financial PR 9 recognises that financialNo?* -
Intermediaries intermediaries (FIs) are a key

instrument for promoting
sustainable financial markets
and provide a vehicle to
channel funding to the micro,
small and medium-sized
enterprise (SME) sector. Fls
are engaged in a wide range
of activities, such as
microfinance, SME lending,
trade finance, largescale
infrastructure finance,
medium to long-term
corporate or project finance,
and housing finance.

PR 10: Information DisclosurePR 10 recognises the Yes Chapter 18 and SEP

and Stakeholder Engagementsignificance of a transparent
engagement with relevant
stakeholders (especially
those defined as vulnerable
groups within the scope of the
project) and disclose
appropriate project
information throughout the
lifetime of the Project.
Providing an accessible
grievance mechanism as a
part of the stakeholder
engagement is crucial for
building strong, constructive,
and responsive relationships
which are essential for a
successful environmental and
social impacts management
within the Project.

2! The project does not use financial intermediaries.
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3.34 WBG Environmental, Health and Safety (EHS) Guidelines

The Environmental, Health, and Safety (EHS) Guidelines of the World Bank Group are technical
reference documents that cover general and industry-specific examples of GIIP. The General
EHS guidelines are designed to be used together with the relevant Industry Sector EHS
Guidelines which provide guidance on EHS issues in specific industry sectors.

In accordance with the nature and scope of the Project activities; together with the General EHS
Guidelines, the Project is expected to be compliant with the EHS Guidelines for Wind Energy
and the EHS Guidelines for Electric Power Transmission and Distribution.

3.34.1 EHS Guidelines for Wind Energy

The EHS Guidelines for Wind Energy cover information regarding the environmental, health and
safety conditions to be focused on for the wind energy facilities. The guidelines provide an
overview of possible risks and impacts of wind energy facilities and relevant mitigation
measures and performance indicators to be considered on EHS related issues as listed below:

e Environment
— Landscape and visual impacts,
— Noise,
— Biodiversity,
— Shadow flicker,
—  Water quality,
e Occupational Health and Safety
— Working at Height and Protection from Falling Objects,
— Working over Water (for offshore facilities),
— Working in Remote Locations,
— Lifting Operations,
e Community Health and Safety
— Blade/lce Throw,
— Auviation,
— Marine Navigation and Safety (for offshore facilities),
— Electromagnetic Interference,
— Public Access,
— Abnormal Load Transportation.
The ESIA Study to be performed will assess the possible impacts that may arise due to each of

the listed EHS issues related with onshore wind energy facilities; and put forth necessary
mitigation measures reliant with the performance indicators covered in the subject guidelines.

3.34.2 EHS Guidelines for Electric Power Transmission and Distribution

The EHS Guidelines for Electric Power Transmission and Distribution provide information
related with 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 guidelines focus on risks and impacts that
may arise during the construction of power transmission and distribution projects and present
mitigation measures and performance indicators regarding environment (i.e., terrestrial habitat
alteration, aquatic habitat alteration, electric and magnetic fields, and hazardous materials),
OHS (i.e., live power lines, working at height, electric and magnetic fields, and exposure to
chemicals), and community health and safety (i.e., electrocution, visual amenity,
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electromagnetic interference, noise and ozone, and aircraft navigation and safety) related
issues.

A specific focus must be given on forest fire risks when power transmission line projects take
place in forest areas. The guidelines note that if underlying growth is left unchecked, or slash
from routine maintenance is left to accumulate within right-of-way boundaries, sufficient fuel can
accumulate that may promote occurrence of forest fires. The Annual Fire Report of the
European Commission for 2021 highlights that the year 2021 was the worst fire season in
Tirkiye for more than a decade. The total burnt area from 2,793 fires was 139,503 ha, the
highest amount recorded across Europe, Middle East and North Africa in 2021, with most of the
fires been caused by human activities (91% in total). Since the Project area is located in fire-
sensitive areas of Turkiye, the ESIA Study will put a specific focus on forest fire risks that may
arise due to power transmission and distribution activities that will be performed within the
Project.

3.35 DFC’s Environmental and Social Policy and Procedures (ESPP)

Environmental and Social Policy and Procedures (ESPP) addresses DFC’s commitments
regarding the environmental and social dimensions of sustainable development and provides
the Applicants?? notice of the general environmental and social requirements that are applied in
evaluating prospective projects and monitoring ongoing supported projects.

The ESPP implements applicable environmental and social requirements and procedures
contained in the IFC’s Performance Standards on Social and Environmental Sustainability, and
Industry Sector Guidelines. The ESPP focuses on the following subjects in relation with the IFC
PSs:

e Screening and categorization: (i) to define the Area of Influence of the Project for the
purposes of environmental and social review as well as public consultation; (ii) to identify the
nature and magnitude of environmental and social risks and impacts, including those project
impacts that could preclude support; (iii) to identify issues to be investigated in detail in the
environmental and social review process; and (iv) to determine requirements for
documentation, consultation, disclosure, notification and third-party audits.

e Environmental and social review: (i) to determine whether projects seeking support can be
implemented in accordance with this ESPP and the Performance Standards; (ii) to identify
opportunities to avoid adverse impacts and, if impacts are unavoidable, to identify required
mitigation and compensation; (iii) to identify opportunities to improve environmental and
social performance of projects seeking support; and (iv) to establish specific performance
requirements for certain project sectors.

e Environmental and social standards: (i) to specify standards of performance necessary to
achieve environmentally and socially sustainable outcomes; and (ii) to identify project-
specific international best practices.

e Public consultation and disclosure: (i) to ensure that Project Affected People are informed
and consulted during project preparation and implementation; and (ii) to enhance
transparency and accountability related to DFC’s environmental and social management.

e Conditions and compliance: (i) to establish specific requirements for environmental and
social performance in DFC Agreements; (ii) to define remedies in the event performance
requirements are not met.

e Monitoring: (i) to review and evaluate DFC-supported projects’ compliance with the
environmental and social performance requirements; (ii) to evaluate the effectiveness of
mitigation measures, action plans, and corrective actions.

2?2 Investors, lenders, insurers or projects sponsors seeking DFC support.
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e Climate change and renewable energy: (i) to support the reduction of Greenhouse Gas
emissions associated with projects; (ii) to promote energy efficiency and conservation; (iii) to
promote low and no-carbon fuels and technologies; and (iv) to encourage carbon
sequestration in land use and forestry practices.

e Country eligibility — labour: for determining, reviewing, and granting country eligibility on
worker rights grounds.

3.3.6 Regional and International Conventions and Agreements

Regional and international conventions and protocols related with the scope of the Project are
provided in Table 3.6 below.

Table 3.6: International Legislation Relevant to the Project

Topic Convention/Legislation

International Conventions and International Organisation for Standardisation (ISO) Standards: 1ISO 14001:2015

Standards Environment, 1ISO 9001:2015 Quality, ISO 45001:2018 Occupational Health and
Safety, ISO 50001 Energy Management System, ISO 10002:2018 Customer
Satisfaction, ISO 27001:2013 Information Security, ICS 27.10 Wind Turbine
Energy Systems Standard Family

Labour Practices

International Labour Organisation (ILO) Convention No.81 On Labour Inspection
in Industry and Commerce (1947)

ILO Convention No.161, On Occupational Health Services (1985)
ILO Convention No.167, Safety and Health in Construction (1988)

World Health Organization (WHO) International Commission on Non- lonizing
Radiation Protection (ICNIRP)

Biodiversity Conservation
Convention on Biological Diversity (CBD), ratified in 1996 by Turkiye

Bern Convention on Protection of Europe’s Wildlife and Living Environment
(acceded by the Decision of the Council of Ministers dated 9 January 1984 and
published in the Turkish Official Gazette dated 20 February 1984 and no. 18318)

CITES Convention on Trade in Endangered Species of Wild Flora and Fauna,
Turkiye has acceded in 1996

International Union for the Conservation of Nature (IUCN) list of threatened
species (the IUCN Red List)

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

The Convention on Wetlands of International Importance especially as Waterfowl
Habitat (RAMSAR) (1994), Turkiye has acceded in 1994

The European Landscape Convention (Florence, 2000), Turkiye has been a
signatory since October 2000
Turkiye ratified the following ten C029 - Forced Labour Convention, 1930 (No. 29), ratified on 30 October 1998

fundamental conventions of the €087 - Freedom of Association and Protection of the Right to Organise
International Labour Organization  Convention, 1948 (No. 87) ratified on 12 July 1993

C098 - Right to Organise and Collective Bargaining Convention, 1949 (No. 98),
ratified on 23 January 1952

C100 - Equal Remuneration Convention, 1951 (No. 100) ratified on 19 July 1967

C105 - Abolition of Forced Labour Convention, 1957 (No. 105), ratified on 29
March 1961

C111 - Discrimination (Employment and Occupation) Convention, 1958 (No. 111),
ratified on 19 July 1967

C138 - Minimum Age Convention, 1973 (No. 138), ratified on 30 October 1998

C155 — Occupational Safety and Health Convention, 1981 (No. 155), ratified on
22 April 2005

C182 - Worst Forms of Child Labour Convention, 1999 (No. 182), ratified on 02
August 2001
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Topic

Convention/Legislation

C187 — Promotional Framework for Occupational Safety and Health Convention,
2006 (No. 187), ratified on 16 January 2014

UN Conventions and agreements
ratified by Turkiye

Environmental Protection and the Climate Change:

Paris Agreement of the United Nations Framework Convention on Climate
Change (UNFCCC) (2016), ratified on 6 October 2021

Kyoto Protocol of the UNFCCC (1997), ratified on 28 May 2009

Vienna Convention for the Protection of Ozone Layer (1985) and the Montreal
Protocol on Substances that Deplete the Ozone Layer (1987)

Biodiversity Conservation:
The UN Convention on Biological Diversity (1997), ratified by Turkiye
Cultural Heritage:

United Nations Educational, Scientific, and Cultural Organisation (UNESCO),
Convention on the Protection and Promotion of the Diversity of Cultural
Expressions. Paris, 20 October 2005

UNESCO, Convention for the Safeguarding of the Intangible Cultural Heritage.
Paris, 17 October 2003

UNESCO, Convention concerning the Protection of the World Cultural and
Natural Heritage. Paris, 16 November 1972

UNESCO, Convention on the Means of Prohibiting and Preventing the lllicit
Import, Export and Transfer of Ownership of Cultural Property. Paris, 14
November 1970

Human Rights:

International Convention on the Elimination of All Forms of Racial Discrimination,
ratified in 2002

International Covenant on Civil and Political Rights, ratified in 2003

Optional Protocol to the International Covenant on Civil and Political Rights,
ratified in 2006

International Covenant on Economic, Social and Cultural Rights, ratified in 2003

Convention on the Elimination of All Forms of Discrimination against Women,
ratified in 1985

Optional Protocol to the Convention on the Elimination of All Forms of
Discrimination against Women, ratified in 2002

Convention against Torture and Other Cruel Inhuman or Degrading Treatment or
Punishment, ratified in 1988

Optional Protocol of the Convention against Torture, ratified in 2011
Convention on the Rights of the Child, ratified in 1995

Optional Protocol to the Convention on the Rights of the Child on the involvement
of children in armed conflict, ratified in 2004

Optional Protocol to the Convention on the Rights of the Child on the sale of
children child prostitution and child pornography, ratified in 2002

CRPD Convention on the Rights of Persons with Disabilities, ratified in 2017

International Convention on the Protection of the Rights of All Migrant Workers
and Members of their Families, ratified in 2004

Convention on the Rights of Persons with Disabilities, ratified in 2009

Optional Protocol to the Convention on the Rights of Persons with Disabilities,
ratified in 2015
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4 ESIA Scope and Methodology

4.1 Introduction

This chapter presents details of ESIA Report’s scope, methodology and the basis of the
assessments that are presented in this ESIA.

4.2  ESIA Objective

The objectives of the ESIA are; to be compliant with applicable national laws and the IFC’s
Sustainability Policy and PSs, EBRD Environmental and Social Policy (ESP) and PRs, and the
Equator Principles 1V; to identify and assess the severity of potential impacts on receptors and
identified resources; to develop and describe mitigation measures that will be taken to prevent
or minimize any potential negative effects and maximize the potential benefits; and to
communicate the severity of residual impacts that will remain once the applied mitigation.

4.3 ESIA Screening

Lenders have been evaluating the categorization of the Project in line with their respective
Environmental and Social Policies. Based on the numbers of people affected by land
acquisition, project location in the internationally protected Key Biodiversity Area, project-related
noise, air, visual environment and other potential cumulative impacts, and presence of high-risk
activities such as blasting activities. The final decision regarding categorization of the Project
has been shared with the Consultant; as such, the Project is confirmed as Category A by the
Lenders.

The first stage of the ESIA process is screening the current conditions to identify whether an
ESIA study needs to be conducted for the proposed project. This stage is mostly determined
through the lender’s categorization patterns in accordance with the Project scale and activities.
The ESIA study is required to be conducted.

4.4  ESIA Scoping

441 Technical Assessment

An ESIA Scoping report was submitted to the Lenders for review and comment. This document
reviewed the known baseline at the Project site and identified the potentially significant effects
that could be realised for a range of topics during both the construction and operation phases.
This formed the basis of the proposed scope of the ESIA. The Scoping Report also outlines the
proposed methodologies that have subsequently been followed during preparation of this ESIA.

The confirmed scope of the ESIA is as follows:

Table 4.1: Agreed Scope of the ESIA

Impact/Aspect Construction Operation Justification for scoping out (if

Phase Phase applicable)

Physical Environment

Water Quality, Hydrology and Scope in Scope out Scoped out since no significant impact on
Hydrogeology water sources is anticipated from
operation phase activities

Geology and Soils Scope in Scope out Scoped out since the operation phase
activities are not anticipated to result in
significant earthworks.
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Impact/Aspect Construction Operation Justification for scoping out (if
Phase Phase applicable)

Climate Change Scope in Scope in -

Air Quality Scope in Scope out Scoped out since no significant impact on
the ambient air quality is expected due to
operation of the WPP as there will be no
emission in question. There will be minor
emissions from the vehicles during the
operation; nevertheless, no significant
impact is foreseen.

Greenhouse Gases Scope in Scope in -

Noise and Vibration Scope in Scope in -

Shadow Flicker Scope out Scope in Shadow flicker is an impact associated
with the operation phase of the wind
power plants. Therefore it is scoped out
during construction phase.

Waste and Resources Scope in Scope in -

Traffic and Transport Scope in Scope out Scoped out since no significant impact on
the traffic load is expected due to the
operation activities of the WPP as there
will not be major vehicle movement in
guestion. There will be minor activities of
the Project vehicles during operation;
nevertheless, no significant impact is
foreseen.

Landscape and Visual Scope in Scope in *

Biodiversity Scope in Scope in -

Social Scope in Scope in -

Archaeology & Cultural Heritage Scope in Scope out Scoped out since no impact is expected

regarding cultural heritage during the
operation phase. When the activities to
be conducted are considered within the
operation phase, it is estimated that no
other area will be disturbed other than the
areas disturbed during the construction
phase.

4.4.2 Assessment Scope

In accordance with national and international requirements, the ESIA will consider the following:

e Environmental, social, labour, land acquisition, health, safety and security risks and impacts
of the Project;

e Project Components and associated facilities, if any that are directly part of the Project, but
which would not have been constructed or expanded without the Project and are needed for
the Project to be viable. This includes reviewing potential cumulative impacts and unplanned
but predictable developments caused by the Project that may occur later or at a different
location;

e Potential impacts and resulting effects that may arise for each key stage of the Project that
can be reasonably assessed at this stage, including pre-construction, construction and
operation;

e Potential third-party impacts including supply chain considerations; and

e Identification of beneficial and adverse, direct and indirect as well as cumulative impacts and
effects of the Project related to the bio-physical and the socio-economic environment.
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Cumulative effects are considered, examining the combination of multiple impacts upon a
receptor as a result of multiple effects resulting from the Project, together with other nearby
developments (please refer to Chapter 17: Cumulative Impacts).

As with the technical assessments, significant effects and appropriate mitigation are identified
as part of the assessment of cumulative impacts, building upon the impacts identified in the
related technical chapters.

As discussed in Chapter 2: Project Description, due to the length of the Project lifetime, the
impacts of decommissioning cannot be properly predicted at this stage. As such, it is difficult to
produce an accurate and meaningful prediction of the significance of likely impacts and their
effects because the baseline conditions are likely to have changed notably by this phase of the
Project. This ESIA therefore does not assess the likely impacts that may arise from the
decommissioning phase. On the other hand, the Project company will develop a high level
decommissioning strategy and improve it throughout the Project lifetime to develop a detailed
decommissioning plan including a full impact assessment and mitigation plan.

Should any decommissioning or refurbishment occur, consultation will be undertaken prior to
these activities to appropriately assess likely E&S impacts based on an adapted baseline, to
understand if assessments, including ESIA, are required, and to ensure the works conform with
necessary local requirements. Assessments would mitigate or enhance these impacts based on
mitigation/enhancement measures available and feasible at that time. This action is included in
the ESMP and, as such, implements an adaptive environmental management approach with
regards to associated likely impacts and their management during the decommissioning phase.

This ESIA is based on the general assumption that baseline conditions are unlikely to change
significantly between the commencement of construction and its completion.

4.5 Impact Assessment Process

The impact assessment methodology is prepared in line with the national and international
requirements.

The key steps during the main ESIA phase are to: identify the study area, or area of influence;
characterise the existing baseline; determine the impacts that may occur as a result of the
construction and operation of the Project; identify how these impacts may affect the baseline
conditions; evaluate the significance of the likely effects; and identify mitigation and
enhancement measures to reduce any adverse effects and maximise any benefits resulting
from the Project realization. The approach to these stages of the ESIA process is discussed
below.

4.6  ESIA Study Area

46.1 Project Affected Area

The project affected area (PAA) is defined as the area of land used by the Project permanently
or temporarily.

4.6.2 Area of Influence

As defined in IFC PS1, Area of Influence (Aol) encompasses the following, as appropriate:

e 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.
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e Associated facilities, which are facilities or activities that are not funded as part of the
Project, but which are significant in determining the success of Project or in producing
agreed project outcomes. These would not have been constructed or expanded if the project
did not exist and without which the Project would not be viable.

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.

The Area of Influence (Aol) covers all land or water, directly or indirectly impacted by the
Project, and therefore extends beyond the Project boundary. This includes communities and
areas adjacent to the PAA that may experience impacts during the construction or operation of
the Project, despite being located outside of the area in which the Project will be located e.g., air
or noise impacts. The Aol is defined on a topic-by-topic basis, as each topic will define its Aol
based upon the potential effects.

4.7 Baseline Conditions Consideration

Baseline information has been collated from a range of sources including primary data
collection, secondary data collection, publicly available information and through consultation.

Primary data was collected through:

e Stakeholder engagement activities — December 2023
e Archaeological walkover survey — February 2024

e Baseline noise monitoring surveys — January 2024

e Baseline air quality monitoring surveys — January 2024

In addition to primary data, baseline data was collected from National EIA documentation, as
well as desktop studies of available secondary data including websites and articles and reports
from local authorities, ministries, government organisations, civil society organisations, non-
governmental organisations (NGOSs), local media, and business groups. Relevant secondary
sources used to support the assessment process are referenced in the relevant impact
assessment chapters.

4.8 Assessment Methodology

This Final Draft ESIA Report has definition of impacts that likely cause significant environmental
and social effects. For each environmental and social impact, magnitude and the sensitivity are
defined. Criteria of the magnitude, sensitivity of a receptor and evaluation matrix are given
below.

48.1 Magnitude Criteria

The assessment of the magnitude of a change, or impact, resulting from the development is
undertaken in two steps. Firstly, the identified impacts are categorised as beneficial or adverse.
Secondly, impacts are categorised as major, moderate, minor or negligible based on
consideration of parameters such as:

e Scale of the impact — how intense or severe the extent of the impact is likely to be.

e Duration of the impact — ranging from ‘beyond decommissioning’ to ‘temporary with no
detectable impact’.

e Spatial extent of the impact — for instance, within the site boundary, within district, regional,
national and international.

e Reversibility — ranging from ‘permanent requiring significant intervention to return to baseline’
to ‘no change’.
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e Likelihood - ranging from ‘occurring regularly under typical conditions’ to ‘unlikely to occur.

e Compliance with legal standards and established professional criteria - ranging from
substantially exceeds national standards and limits / international guidance to meets or
exceeds minimum standards or international guidance.

Criteria for determining impact magnitude are given below:

Table 4.2: Criteria for Determining Impact Magnitude

Category Description (adverse impacts)

Major Fundamental change to the specific conditions assessed resulting in long term or permanent
change, typically widespread in nature and requiring significant intervention to return to
baseline; would violate national standards or Good International Industry Practice (GIIP)
without mitigation.

Moderate Detectable change to the specific conditions assessed resulting in non-fundamental
temporary or permanent change.

Minor Detectable but minor change to the specific conditions assessed.

Negligible No perceptible change to the specific conditions assessed.

4.8.2 Sensitivity Criteria

Sensitivity is specific to each topic and the environmental resource or population affected, with
criteria generally defined on basis of baseline information. The sensitivity of a receptor is
determined based on review of the population (including proximity / numbers / vulnerability) and
presence of features on the site or the surrounding area. Generic criteria for determining
sensitivity of receptors are outlined in Table 4.3. Each detailed assessment defined sensitivity in
relation to its topic.

Table 4.3: Criteria for determining sensitivity of a receptor

Category Description

High Receptor (human, physical or biological) with little or no capacity to absorb proposed changes or
minimal opportunities for mitigation.

Medium Receptor with limited capacity to absorb proposed changes or limited opportunities for mitigation.

Low Receptor with some capacity to absorb proposed changes or moderate opportunities for
mitigation.

Negligible Receptor with good capacity to absorb proposed changes or and good opportunities for
mitigation.

4.8.3 Evaluation of Effects

Likely effects are evaluated through taking into account the interaction between the magnitude
of an impact and the sensitivity of a receptor, as presented in the effect evaluation matrix in
Table 4.4.

Table 4.4: Effect evaluation matrix

‘ Magnitude

Adverse Neutral Beneficial

Major Moderate Minor Negligible Minor Moderate Major

Moderate Negligible Moderate

Medium Moderate Minor Negligible Minor Moderate
Low Moderate  Minor Negligible | Negligible Negligible  Minor Moderate
Minor Negligible Negligible | Negligible Negligible  Negligible Minor
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48.4 Types of Effect

The following types of effect are considered within this ESIA:

e Direct effects — effects which could arise from activities which form an integral part of the
Project;

e Indirect effects — effects which could arise from activities not explicitly forming part of the
Project;

e Permanent effects — effects which could result from an irreversible change to the baseline
environment or which persist for the near future, and occur during construction or operation
stages;

e Temporary effects — effects which could persist for a limited period only and occur mainly
during construction;

e Positive effects — effects which could have a beneficial influence on receptors and
resources; and

e Negative effects — effects which could have an adverse influence on receptors and
resources.

4.8.5 Determining Significance

The objective of this ESIA is to identify the likely significant effects of the Project on the
environment and people. Likely significant effects are those most pertinent to decision-making in
the context of project financing, which takes account of the World Bank’s (WB) Environmental
and Social Framework, in turn informed by WB International Finance Corporation (IFC)
Environmental, Health, and Safety (EHS) Guidelines and Performance Standards.

Impacts that have been evaluated as being ‘Moderate’ or ‘Major’ are considered to be significant
effects and identified as such in the specialist chapters. Consequently, effects that are ‘Minor’ or
‘Negligible’ are not significant.

4.8.6 Cumulative Assessment

The assessment of cumulative effects considers the combination of multiple effects that may
result when the Project is considered alongside other existing or proposed projects in the same
geographic area or similar development timetable. The assessment of cumulative effects will
identify where particular resources or receptors would experience significant adverse or
beneficial effects as a result of a combination of other projects (‘inter-project cumulative
effects’).

In addition, the interaction of multiple impacts from the Project upon the same receptor can also
result in cumulative effects. These would only consider impacts from this Project (‘intra-project
cumulative effects) and are also be presented in this ESIA.

4.9 Mitigation and Enhancement Measures

Where feasible, the following hierarchy of mitigation measures are applied:

e Avoid and reduce impacts and effects through design (embedded mitigation),

e Minimise impacts and effects at source or at receptor,

e Repair, restore or reinstate to address temporary construction effects, and

e Compensate for loss or damage.

In addition to the above, community engagement and disclosure activities will play a key role in

managing the extent of effects and consideration has also been given to the identification of
enhancement measures. Enhancement measures are actions and processes that:
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e Create new positive impacts and effects, or benefits,
e Increase the reach or number of positive impacts and effects, or benefits, and
e Distribute positive impacts and effects, or benefits, more equitably.

Each technical chapter identifies relevant mitigation and enhancement measures. All the
mitigation, management and monitoring measures to address likely Project effects reported in
the ESMP.

4.10 Residual Impacts

Residual impacts are those that remain after the application of mitigation and enhancement
measures. Impacts considered ‘Major’ or ‘Moderate’ after application of mitigation and
enhancement measures are presented as ‘significant’ residual impacts. These are identified as
part of this ESIA study.

4.11 Uncertainty

Any uncertainties associated with impact prediction or the sensitivity of receptors due to the
absence of data or other limitations are explicitly stated. Where applicable, the ESIA makes
recommendations concerning measures that should be put in place with monitoring or
environmental or social management plans to deal with the uncertainty so that they may be
addressed.
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5 Water Quality, Hydrology and
Hydrogeology

51 Introduction

This chapter summarizes the potential effects on the water quality, hydrology and hydrogeology
components associated with the Project’s construction and operation phases in accordance with
the national legislation, IFC, DFC Policies and Procedures, EBRD and EP IV guidelines and
other applicable standards. It details the baseline conditions in and around the Project site,
describes the identification and assessment of effects on each receptor and identification of
mitigation measures proposed for potentially significant effects.

Construction activities may result in contaminating the groundwater sources through accidental
pollution spills and infiltration of any other pollutants to soil. Construction activities, such as
grading and excavation, and implementation of on-site storm water management, including
culverts and drainage ditches, may alter surface runoff patterns by diverting natural drainage
into new areas and locally increasing runoff volume. Elevated levels of hydrocarbons, oils,
heavy metals, suspended solids and organic compounds originating from routine construction
activities and coliform bacteria from human waste may also interfere to water resources via
surface runoff and may have significant impacts on water quality. Furthermore, soil erosion may
be in question locally due to ground surface disturbance. Depending on the erosion potential of
the soil, local terrain, vegetation cover, and distance to the surface water bodies, soil erosion
may lead to degradation of water quality in nearby surface water bodies.

Additionally, water is needed for potable usage, drinking and dust suppression. Thus, impacts
on water resources is foreseen during construction phase. On this basis, it is intended that
consideration of water quality, hydrology, and hydrogeology impacts during the construction
phase are scoped in for the assessment as part of the ESIA. It should be noted that Water
Quality Management Procedure and Emergency Preparedness and Response Plan will be
developed to provide management procedures, mitigation measures, and other requirements
(e.g., training, KPIs, etc.) for unplanned events related to this topic, such as spills and flooding,
for both construction and operation phase.

However, no significant impact on water sources is anticipated due to activities to be carried out
during operation phase. On this basis, it is intended that consideration of water quality,
hydrology, and hydrogeology impacts during the operation phase are scoped out for future
assessment as part of the ESIA.

The purpose of the assessment is to ensure that relevant national and international legislation
and guidelines are complied with in order that water features and water resources in the area
are protected.

5.2 Methodology

The magnitude, sensitivity of a receptor and significance of the impacts are assessed using the
general methodology as outlined in Section 4.8.

5.2.1 Applicable Guidelines and Standards

Beside detailed regulation, guideline and standards framework given in Chapter 3: Legal and
Policy Framework, each chapter presents topic-based policy and legislations. In this chapter,
water quality, hydrology and hydrogeology related policy and legislations are given.
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5.21.1 National Requirements

Environmental Law and the pertinent regulations related with water quality, hydrology and
hydrogeology are followed during both the construction and operation phases of the Project.
During the development stage of the Project, the issues related with water quality management,
hydrology and hydrogeology are reviewed in detail as per Environmental Impact Assessment
Regulation. Flood risk assessment and sediment management issues are also assessed during
this stage.

In case of groundwater use the technical for water requirements necessary permits and licenses
are required to be secured from State Hydraulic Authority and these requirements are stated in
Groundwater Law and State Hydraulic Works (DSI) Groundwater Technical Regulation.

Depending on the source of water to be used within the scope of Project whether it is surface
water or groundwater the parameters, limits and requirements are provided in detail in
Groundwater Law, Water Pollution Control Regulatio and, Surface Water Quality Regulation.

The requirements for the water to be used for drinking purposes are indicated in the Regulation
on Water for Human Consumption and Regulation on the Quality and Treatment of Drinking
Water Supply.

5.2.1.2 International Requirements
International legislation and policy and lender’s standards and guidelines relating water quality,

hydrology, and hydrogeology applicable to the Project are shown in Table 5.1.

Table 5.1: International Legislation and Policy Relating to Water Quality, Hydrology and
Hydrogeology

Policy

EBRD Environmental and Social Policy and Performance Requirements (PR) (2019)

European Commission Environmental Impact Assessment (EIA) Guidelines

European Commission’s Guidance Document on Wind Energy Developments and EU Nature
Legislation (2020)

EU Council Directive 2000/60/EC Water Framework Directive (WFD)
EU Council Directive 2020/2184/EC on the Quality of Water Intended for Human Consumption

EU Council Directive 91/271/EEC on Urban Wastewater Treatment and Directive 98/15/EEC amending
Directive 91/271/EEC

EU Council Directive 2006/118/EC Groundwater Directive (GWD)
IFC’s Environmental, Health and Safety (EHS) Guidelines for Wind Energy (2015)

IFC’s Environmental, Health and Safety (EHS) Guidelines for Electric Power Transmission and
Distribution (2007)

IFC Performance Standards (PSs) on Environmental and Social Sustainability (2012)

IFC Sustainability Framework (updated in 2012)

IFC Good Practice Note: Managing Contractor’'s Environmental and Social Performance (2017)

World Bank Group Environmental, Health, and Safety General Guidelines (EHS General Guidelines)
(2007)

WHO Guidelines for Drinking-water Quality: Fourth edition incorporating the first and second addenda
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5.2.2 Study Area and Area of Influence (Aol)

The area of influence regarding water quality, hydrology and hydrogeology is the area that could
potentially be affected by disturbance and contamination due to the construction activities and
operation of the Project.

A 3 km radius from the site is used to assess groundwater and surface water derived receptors.
The area of influence (see Figure 5.1) is based upon professional judgement and experience of
assessing similar developments. It is considered that at distances from the site in excess of
3km, attenuation and dilution of substances is likely to occur. Therefore, the proposed
development is unlikely to have a hydrological effect beyond the area of influence.
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Figure 5.1: Hydrology Area of Influence
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5.2.3 Limitations and Assumptions

According to the findings of the satellite images, no surface water body observed in the near
vicinity of the Project area. Anticipated impacts on the surface water bodies are surface or
stormwater runoff; and the likelihood of contamination due to surface or stormwater runoff is
considered as low. Additionally, it is assumed that there has not been significant discharge
resulting from the construction activities. Therefore, sampling study and laboratory analysis are
not conducted for surface water and groundwater sources in the vicinity of the Project area.

It is also assumed that the operation activities of the Project will not have significant impacts on
the groundwater and surface water sources in the vicinity.

5.3 Baseline Conditions

The baseline status of water bodies near the Project area have been examined by considering
surface water and groundwater bodies. Within this scope, information regarding the baseline
status of surface waters and groundwaters were obtained by examining the below
documentation:

e Akkdy WPP National EIA Report, 2022, Nartus
e National Basin Management Strategy (2014-2023), 2014, MoFA

e Blyuk Menderes Basin Drought Management Plan, 2019, MoAF; General Directorate of
Water Management

e Blyuk Menderes River Basin Management Plan, 2018, MoAF; General Directorate of Water
Management

e Blyik Menderes Basin Flood Management Plan, 2019, MoAF, General Directorate of Water
Management

e Blyik Menderes Basin Water Allocation Plan, 2023, MoAF, General Directorate of Water
Management

e Bilyik Menderes Basin Protection Action Plans Project, 2011, Tubitak Marmara Research
Centre (TUbitak MAM)

e Aydin Province Environmental Status Report for 2022, 2023, Aydin Governorship Provincial
Directorate of Environment, Urbanisation and Climate Change

e Google Earth Satellite Images

The description of the baseline status of the site has been established via a synthesis of above-
mentioned documents during the desktop study.

5.3.1 Hydrology

The Project area is located within the Biyik Menderes Basin (Figure 5.2). Blyuk Menderes
basin has an annual average precipitation of 637 millimetres per square meter in an
approximately 26,361 km? basin area. According to Bilylik Menderes River Basin Management
Plan, there are 134 water bodies, comprising 81 rivers, 48 lakes, 2 shoreline water bodies, and
3 transection water bodies in the Bllyuk Menderes Basin. The total amount of annual surface
flow in the basin is approximately 2,673 hm? of which 2,414 hm? are allocated for irrigation,
whereas 184 hm?3 and 72 hm?3 are allocated for domestic and industrial purposes, respectively?®.
In addition, surface water potential of the Blytik Menderes Basin is 3,046.67 hm324,

The nearest significant surface water bodies to the Project area are Buyik Menderes River and
its tributaries, which is located approximately 5 km away in the north (see Figure 5.3). Blyuk

2% Buyuk Menderes River Basin Management Plan, 2018, MoAF; General Directorate of Water Management
24 Buyuk Menderes Basin Water Allocation Plan, 2023, MoAF, General Directorate of Water Management
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Menderes River, which is one of the important surface water bodies in the region with 3800 hm3
annual water flow, is 581 km long?®.

One of the most important lakes in the Blyik Menderes Basin is Bafa Lake, which is located
approximately 9 km east of the Project area (see Figure 5.3). Bafa Lake has been negatively
affected by population growth and changes in quantity and quality in the Blylk Menderes River.
In addition to being a significantly modified natural lake, Bafa Lake is also classified as poor in
terms of water quality?®.
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Figure 5.2: Project Location & Biyuk Menderes Basin (National Basin Management
Strategy (2014-2023), 2014, MoFA)

25 Buyuk Menderes Basin Drought Management Plan, 2019, MoAF; General Directorate of Water Management

26 Bluyuk Menderes Basin Protection Action Plans Project, 2011, Tlbitak Marmara Research Centre (Tibitak
MAM)
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Figure 5.3: Surface Waters near the Project Area

According to the National EIA study, there are seasonal creeks in the Project area, namely Kurt,
Mersinli, Bademli and Tilkiyatag. Additionally, it was found that there are no surface waters with
significant flow within the boundaries of the Project area. Hydrological features of the Project

area are given in Figure 5.4.
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Figure 5.4: Hydrological features of the Project area

Source: Akkdy WPP National EIA Report, 2022, Nartus (Yellow: Acces roads, Red: Project area boundary, Blue dots:
turbines, Purple: Switchyard, Black-dashed area: EIA licence area, Blue line: creek)

During the National EIA study, opinion of the General Directorate of Survey, Planning and
Allocations Department of DSI was received. Accordingly, there are no ongoing or planned
projects in and around the Project area.

Flood Risk

Regarding the flood risk, as reported in the Akkéy WPP National EIA Report, the Project area
does not fall within any floodplain. Additionally, there is no decision taken by the regulatory
authorities indicating that the site is located in an area that may be subject to flood?’.

5.3.2 Hydrogeology

Regarding the hydrogeological features beneath the Project area, two significant units exist: the
Cameli Formation and the PlioQuaternary Undifferentiated Clastic Units. Among these units, the
Cameli Formation exhibits carbonate aquifer characteristics, while the PlioQuaternary
Undifferentiated Clastic Units constitute granular-porous aquifer systems. Although alluvium and
hillside debris are permeable and possess aquifer properties, their groundwater potential is

27 Akkdy WPP National EIA Report, 2023, Nartus
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limited due to their restricted distribution within the Project area®®. Figure 5.5 shows the
hydrogeological features beneath the Project area.

Figure 5.5: Hydrogeological features of the Project area

Source: Akkdy WPP National EIA Report, 2022, Nartus (Yellow: Acces roads, Red: Project area boundary, Blue dots:
turbines, Purple: Switchyard, Light Blue area: Qal, Quaternary, Alluvium, Blue (dotted): Qym, Quaternary,
Slope debris and debris cones, Green: plQ, Pliocene — Quaternary, Cobblestone, sandstone, siltstone, Blue
(with red lines): plgk, Pliocene, Clayey limestone, limestone, travertine, Conglomerate, sandstone, mudstone)

According to the Official Water Sources Statistics for 2022, prepared by the State Hydraulic
Works, Tirkiye's total groundwater recharge rate is 23.032,3 hm3/year, whereas Bilyiik
Menderes Basin generates groundwater recharge of 1045.4 hm3/year. As highlighted in the
Biyik Menderes River Basin Management Plant, there are 38 groundwater bodies in the Blyik
Menderes Basin. These groundwater bodies are evaluated in terms of their quantity and quality.
Accordingly, 31 of 38 groundwater bodies are classified as “Good”, whereas 7 of them are
classified as “Poor” in terms of the quality. Regarding the quality, 20 of 38 groundwater bodies
are classified as “Good” while 18 of them are classified as “Poor”%°.

According to the National EIA study, the Project area is located within the Didim groundwater
sub-basin. In the Didim sub-basin, groundwater recharge is 1.64 hm3/year and withdrawal from
wells is 2.57 hm3/year. Most of the groundwater wells within the project area receive their water
from Plio-Quaternary Undifferentiated Clastic Units. The depths of the wells vary between 100 -
200 m. Additionally, most of the groundwater wells are used for irrigation purposes. The

28 Akkdy WPP National EIA Report, 2023, Nartus
2% Buyuk Menderes River Basin Management Plan, 2018, MoAF; General Directorate of Water Management
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average flow rates of these wells vary between 1 and 3 liters per second®°. The National EIA
study also highlights that the aquifer efficiency of these wells is low. The general information
and locations regarding the groundwater wells are given in Table 5.2 and Figure 5.6,
respectively.

Table 5.2: General information regarding the groundwater wells

Coordinates Static

\[o] Village Owner v Elezlr:;ion Dzanp]);h L(er:]/;al Purpose I;rrga(trir?zr;
1 Akkoy Hasan Basri Tekes 522821 4147855.676 81.93 60 10.98 2 | Irrigation 10,000
2 Akkoy Rifat Kurgay 523015 4147913.789 89.62 70 - 2 Irrigation 13,000
3 Akkoy Ozcan Didikgi 520894 4144451.203 54.66 70 - 3 | Irrigation 30,000
4 Akkoy Bahattin Senol 522810 4147717.52 84.57 80 - 3 Irrigation 6,000
5 Akkoy - 523249 4147574.617 117.15 90 - 2 Irrigation 30,000
6 Akkoy Ali isgéren 520754 4145395.649 51.60 90 - 1.5 |lIrrigation 50,000
7 Akkody Hakan Turan 523818 4148426.496 94.27 100 - 2 | Irrigation 6,000
8 Akkody Yasin Karadon 520467 4145257.925 39.65 100 - 3 | Irrigation 30,000
9 Akkody Onurkent Yapi Buildings 521890 4147095.99 54.79 120 - 2 | Potable 0
10 Akkoy Rifki Turan 524483 4147348.544 102.66 150 - 1 |lIrrigation 25,000
11 Akkody Omer Erenler 524143 4148103.476 120.85 156 - 0 | Irrigation 56,000
12 Akkoy Akkoy Mukhtar Office 522823 4147936.783 82.33 180 9.32 0 Drinking 0
13 Akkoy Aydin Municipality 521485 4145754.847 90.90 180 - 2 | Potable 0
14 Akkoy Akkoy Mukthar Office 523003 4148083.278 80.91 200 - 0 Drinking 0

30 Akkdy WPP National EIA Report, 2023, Nartus
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Figure 5.6: Locations of the groundwater wells

The National EIA study also reveals that there are topographic elevation differences between
the turbine points and groundwater hydraulic load values ranging from 76 to 117 m. Therefore,
according to the National EIA study, there is no hydraulic relationship between the existing
groundwater system during the construction of the turbine points.

The factors that arise largely as a result of human activities on the groundwater bodies in both
basins and cause changes in the quantity and quality characteristics of the groundwater in
these bodies have been determined. The most important factor, especially in terms of quantity,
is excessive water withdrawal. Excessive withdrawals can also be interpreted by monitoring and
analysing groundwater level changes or by dividing the amount of withdrawals and recharge
after determining the amount of recharge of the aquifer.

Excessive extraction from the groundwater body is one of the pressure factors that will cause a
significant decrease in the groundwater body. Drawing more than the recharge amount of the
groundwater mass will cause the level to constantly decrease, the amount of water mass in the
aquifer to decrease, and the amount of groundwater to decrease over time.

According to the information obtained from Akkdy WPP National EIA Report, groundwater
usage is not planned for drinking purposes or spraying purposes to supress dust emissions
during construction and operation phase of the Project®'. Therefore, no impact is expected on
the groundwater bodies due to excessive water withdrawal.

31 Akkdy WPP National EIA Report, 2023, Nartus
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5.3.3 Water Quality

No surface water or groundwater quality sampling study was carried out within the scope of
National EIA study. However, Aydin Province Environmental Status Report highlights point
sources and non-point sources of pollution that may create pressure on the surface water
bodies.

Additionally, Blyik Menderes Basin Protection Action Plans, which was prepared by the
Tubitak Marmara Research Centre, highlights that Blyik Menderes River and its tributaries are
affected by point sources resulting from human activities. In addition, Bafa Lake is also at risk
due to point source pressures®,

5.4 Impact Assessment

A wind energy project can impact surface water and groundwater in several different ways,
including the use of water resources, changes in water quality, alteration of natural flow system,
and the alteration of interactions between the groundwater and surface water. For the most part,
however, wind energy development does not require much water, except during the
construction phase and, to a lesser extent, during decommissioning. These water uses are
temporary, and during the operation phase, water use would be minimal.

5.4.1 This section describes the types of impacts that might occur during each phase
of the development.Construction

Use of Water Resources

There will be numerous activities that would use water during construction. According to the
information shared by the Project Company the construction period of the Project will be 12
months. Hence, potentially significant amounts of water would be needed.

Following activities are listed related to use of water resources:

e Water will be used for dust control during construction of access roads, clearing of
vegetation, grading and road traffic,

e Water will be used by the construction personnel.

The drinking water will be supplied from dispenser size bottled water. It is to be noted that the
groundwater allocation is not allowed by the State Hydraulic Works (DSI) around Project area,
as such groundwater will not be used. In case utilization of groundwater deemed necessary, the
opinion from the 25t Regional Directorates of the State Hydraulic Works (DSI) will be
requested. In addition, the utility water will be used during the construction phase to meet the
personnel needs as well as to prevent generation of dust during construction activities. The
water will be supplied from the licenced sources which have been confirmed to have sufficient
capacity to meet water demand of the Project. Therefore, no significant impact is expected on
the existing local users.

The amount of drinking and potable water for the personnel planned to work within the scope of
the Project is determined as 9.5 m®/day. It was also found that 5 m3/day of water will be needed
for dust suppression. In total, 14.5 m3/day of water will be needed during the construction for
personnel requirements and dust suppression, whereas 3.094 m3/day of water will be needed
during the operation for personnel requirements®>,

32 Buyuik Menderes Basin Protection Action Plans Project, 2011, Tubitak Marmara Research Centre (Tlbitak
MAM)

3% Ovacik WPP National EIA Report, 2023, Savra
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Since ready-mixed concrete will be supplied from sources outside of the Project site, water use
is not anticipated for concrete production.

Direct withdrawal from water resources, including surface water and groundwater is not
anticipated as mentioned above. Thus, the anticipated severity of the impact will be minor.
Additionally, the spatial extent of the impact is within the Area of Influence.

the nearest significant surface water bodies to the Project area are Blyuk Menderes River and
its tributaries, which is located approximately 5 km away in the north. Bliyik Menderes River,
which is one of the important surface water bodies in the region with 3800 hm? annual water
flow, is 581 km long®*. Also, Bafa Lake is located approximately 9 km east of the Project area
Additionally, it was found that there are no surface waters with significant flow within the
boundaries of the Project area. Bafa Lake has been negatively affected by population growth
and changes in quantity and quality in the Buyuk Menderes River. In addition to being a
significantly modified natural lake, Bafa Lake is classified as poor in terms of water quality.
Therefore, sensitivity of surface waters is evaluated as Medium.

Groundwater resources in the region are being utilized by some of the project affected persons
for drinking and domestic purposes from the deep wells when required. Nevertheless,
groundwater sensitivity is evaluated as medium since the Project area is not located within any
groundwater protection zone.

Thus, the significance of impacts is assessed as minor for surface water and groundwater.
Water Quality Alteration

During the construction phase of the Project, there will be an increase in traffic at the site due to
transport of material. This will increase the risk of contamination of surface water and
groundwater bodies by accidental spills, hydrocarbon-based oils and lubricants, heavy metals,
suspended solids, and organic compounds.

Dust creation and settlement, excavations, the presence of stockpiles of exposed soil and
concrete may potentially lead to high suspended solid/sediment loads within surface runoffs
especially during rainfall events. Stormwater comprises surface runoff and flows resulting from
various sources, including precipitation and drainage. As stated in the World Bank Group
Environmental, Health, and Safety General Guidelines (EHS General Guidelines) (2007),
stormwater runoff carries suspended sediments, metals, petroleum hydrocarbons, Polycyclic
Aromatic Hydrocarbons (PAHS), coliform, among other contaminants. Furthermore, rapid runoff,
even from uncontaminated stormwater, can cause erosion of banks and stream beds, which
ultimately degrades the quality of the receiving water.

Groundwater in the region is one of the main water supply resources for local people especially
for their daily activities, including agriculture. Thus, groundwater is an important resource having
role in their livelihood. As mentioned above, project affected people are using the groundwater
resources for drinking purposes besides the irrigation. It should also be noted that Project area
is not located within any groundwater protection zone.

The sensitivity of the groundwater resource is evaluated as medium. It is anticipated that
impacts on the groundwater will not cause permanent or temporary deterioration provided that
necessary mitigation measures are taken. Therefore, the magnitude of impact due to
groundwater contamination assessed as minor. The spatial extent of the impact is within the
Area of Influence, and it does not likely to affect the local people’s livelihood. The anticipated
severity of the impact will be moderate. In addition, as stated in Akkéy WPP National EIA Report
and also as reported by the Project Company, within the scope of the Project, groundwater will

34 Buyuk Menderes Basin Drought Management Plan, 2019, MoAF; General Directorate of Water Management
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not be used. Impact magnitude is assessed as minor as described in Table 5.5. Thus, the
significance of impact is assessed as minor.

As described above, the nearest significant surface water bodies to the Project area are Bliyik
Menderes River and Bafa Lake. Additionally, it was found that there are no surface waters with
significant flow within the boundaries of the Project area. Therefore, the likelihood of
contamination of surface water bodies around the Project due to accidental spills, suspended
solids/sediment loads or organic compounds is considered as unlikely. The sensitivity of nearby
surface water bodies is considered as medium. Moreover, the magnitude of impact is minor
since the contamination of receptors due to construction activities is not likely. Additionally,
severity of the impact will be minor since no interaction is anticipated with surface water courses
in the scope of the Project. Impact magnitude is assessed as minor as described in the Table
5.3.Thus, the impact significance can be assessed as minor.

Alteration of Water Flow Systems

Construction activities could potentially impact natural surface water and groundwater flow
systems. Construction of access road and use of storm water control systems may divert
surface water flows on site and off site. In addition, excavation activities may alter surface
overflow and groundwater flow.

The withdrawal of surface water and groundwater for water uses and discharge of wastewater
and storm water would also affect the water flows of the surface water and groundwater bodies.
However, impacts related to withdrawal is not anticipated since the direct withdrawal of water
from surface water and groundwater bodies is not planned in the scope of the Project. In
addition, it should be noted that wastewater will be collected in septic tanks and will not be
discharged into a water body.

Alteration of Surface Water & Groundwater Interaction

Construction activities could alter the interaction between surface water bodies and local
groundwater in systems where the two resources are hydrologically connected. In these
circumstances, extracting water from one source eventually could affect the other source as
well. Similarly, altering the water quality of one source could affect the water quality of other
sources at downgradient locations. Impacts related to water extraction is not anticipated since
water withdrawal from surface water or groundwater bodies is not planned in the scope of the
Project.

Impacts also could occur if construction activities (e.g., excavation, blasting, trenching) create a
conduit between a surface water body and a groundwater aquifer, or between two aquifers, by
breaching the hydrologic barrier. This could result in unwanted dewatering or recharge of any of
these water resources, depending on local hydrogeological conditions.

In addition, storm water control systems and any other activity that alters the ground surface
could affect groundwater infiltration as well as the response time of a nearby surface water
body. It should be noted that no groundwater resource is found in the Project area according to
geological and geotechnical surveys conducted by the Project company. Therefore, no
significant impact is anticipated.

Moreover, the anticipated severity of alteration of water flow systems and surface water &
groundwater interaction is assessed as minor. The spatial extent of the impact is within the Area
of Influence, and it does not likely affect the local people’s livelihood. Alteration of above-
mentioned hydrological and hydrogeological systems due to construction activities is not likely.
Considering that the impact magnitude is minor and reversible with medium receptor sensitivity
of surface water (ones with seasonal flow) and groundwater sources in the close vicinity of the
Project area, the impact significance can be assessed as minor.
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5.4.2 Operation

No significant impact on water sources is anticipated due to activities to be carried out during
operation phase.

On this basis, it is intended that consideration of water quality, hydrology, and hydrogeology
impacts during the operation phase will be scoped out for future assessment as part of the
ESIA.

If appropriate mitigation measures are implemented during the construction phase, potential
impacts to water during operation phase would be limited to the degradation of water quality as
a result of accidental spills or vehicle traffic. Therefore, Water Quality Management Procedure
and Emergency Preparedness and Response Plan will be developed to provide management
procedures, mitigation measures, and other requirements (e.g., training, KPIs, etc.) for
unplanned events that may happen during operation phase related to this topic, such as spills
and flooding.

5.4.3 Summary

Assessment of impacts on water quality, hydrology and hydrogeology was done based on the
methodology presented in Section 5.2. Accordingly, the magnitude of each impact was
estimated as a factor of the foreseen: geographic extent, duration, reversibility, and frequency of
the impact, based on expert’s judgement. Sensitivity/value of the associated resource/receptor
was determined in consideration of the baseline conditions described in the previous sections.
Table 5.7 presents a summary of the construction and operation impacts and their likely
significance before the application of mitigation.

Specific sensitivity/value criteria considered in assessing the impacts on hydrology,
hydrogeology, and water quality is provided below.

Table 5.3: Impact Magnitude Criteria for Surface Waters

Magnitude Definition

e  Contamination of surface water degrades the existing water quality by 100% of the original
Water quality.

o Potentially severe effects on surface water quality are likely to be long-lasting (e.g., months or
more) or permanent and/or give rise to indirect ecological and/or socio-economic impacts.

e  There are known/expected physical (property, agricultural fields, infrastructure, etc.) or
sensitive ecological receptors upstream or downstream within the catchment that could
experience a ‘significant increase in flood frequency (above baseline conditions) as a result of
the Project.

Major

. Contamination of surface water degrades the existing water quality by 50% of the original
water quality.

* Potential localized effects on water quality are likely to be fairly long-lasting (e.g., weeks or
months) and/or give rise to indirect ecological and/or socio-economic impacts.

e  There are known/expected physical (property, agricultural fields, infrastructure, etc.) or
sensitive ecological receptors upstream or downstream within the catchment that could
experience an increase in flood frequency (above baseline conditions) as a result of the
Project.

Moderate

e  Contamination of surface water degrades the surface water run-off quality by 10% of the
original water quality. Potential short-term localized effects on water quality but which are likely
to return to equilibrium conditions within a short timeframe (e.g., hours or days at most).

e  There are no known/expected physical (property, agricultural fields, infrastructure, etc.) or
sensitive ecological receptors upstream or downstream within the catchment that could be
affected by the changed drainage regime.

Minor

. Contamination of surface water that is temporary and that does not degrade the existing
surface water run-off quality.

e  Potential short-term localized effects on water quality but likely to be highly transitory (e.g.,
lasting a matter of hours) and well within natural fluctuations.

Negligible
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Magnitude Definition

e There is likely to be no alterations to existing drainage regimes and characteristics at any time
of year

Table 5.4; Surface Water Sensitivity/Value Criteria for Resource/Receptors

Value Definition

e«  Watercourse with high quality e.g., in its natural state and with ecological importance.
e  The watercourse provides vital ecosystem services.

High . A _ ) . S
9 e  The watercourse provides urban water supplies, major industrial abstraction or large irrigation
supplies.
e  The watercourse supports diverse populations of aquatic habitats.
Medium e  The watercourse provides ecosystem services to some extent.

o  Watercourse used for local water supply source, small industrial abstraction or minor irrigation
scheme

e  Watercourse located in the vicinity that does not support diverse aquatic habitat.
Low Watercourse already significantly modified from some aspect of a natural condition.
e  Watercourse with little or no community use.

Table 5.5: Impact Magnitude Criteria for Groundwater

Magnitude Definition

Discharges to groundwater are likely to cause breaches of statutory discharge limits (over
extended periods) and cause background levels to be above the site-specific long-term cancer and

Major hazard risk levels (provided in Turkish Regulation on Soil Pollution Control and Point Source
Contaminated Sites).
Discharges to groundwater bodies are expected to cause breach(s) of statutory limits (over limited
Moderate periods) and cause background levels to be below the site-specific but above the generic long-term

cancer and hazard risk levels (provided in Turkish Regulation on Soil Pollution Control and Point
Source Contaminated Sites).

Discharges to groundwater are expected to be within (but perhaps close to) statutory limits and will
Minor cause background levels to increase but remain below the generic risk levels for all sites (levels
provided in Turkish Regulation on Soil Pollution Control and Point Source Contaminated Sites).

Negligible Discharges to groundwater are expected to be well within statutory limits.

Table 5.6: Groundwater Sensitivity/Value Criteria for Resource/Receptors

Value Definition

High e  Project area falls within a gorundwater protection zone

e  Groundwater that provides baseflow to surface watercourses that have high quality or
Medium supports a wetland with ecological importance
e  Groundwater that is used for drinking or domestic purposes.

e  Groundwater is available, however additional treatment is required to be utilized
Low e  Groundwater that provides baseflow to surface watercourses used for recreational fishing.
e  Groundwater that is abstracted for industrial purposes or agriculture (i.e., irrigation purposes).

*  No aquifer or groundwater in deep aquifers.
Low-quality groundwater is not used by the community.
Groundwater that does not provide or provide very little baseflow to surface watercourses or
support habitats.

Negligible
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Table 5.7: Summary of Construction Impacts

Impact Magnitude

Overall
Impact
Magnitude

Receptor Impact
SIS Significance

Impact Description Receptor

Severity
Duration
Reversibility
Likelihood

Surface water

Use of Water Resources bodies Minor Construction Aol Reversible Unlikely Minor Medium Minor
Use of Water Resources Grobu;cﬂ;vsater Minor Construction Aol Reversible Unlikely Minor Medium Minor

Surface water

Water Quality Alteration bodies Minor Construction Aol Reversible Unlikely Minor Medium Minor
Water Quality Alteration Grobuon(;ji:/Sater Moderate Construction Aol Reversible Low Minor Medium Minor

Surface water

Alteration of Water Flow bodies & Minor Construction Aol Reversible Unlikely Minor Medium Minor
Systems Groundwater
bodies
Surface water
Alteration of Surface Water & bodies & Minor Construction Aol Reversible Unlikely Minor Medium Minor
Groundwater Interaction Groundwater
bodies
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54.4 Impact Mitigation & Residual Impact

This section presents mitigation measures and residual impacts to manage potential water
related impacts during construction and operation. The mitigation measures have been
identified based on the potential impacts identified above.

54.4.1 Mitigation during Construction

The assessment has shown that surface waters and groundwater could get contaminated from
a wide range of sources linked to the construction of the Project. This section describes specific
mitigation measures that have been implemented to prevent and minimise these construction
impacts.

Preventative measures such as best practice site management and effective site
planning/layout have been implemented to minimise the risk of any pollution incidents finding
their way to the receptors. A range of remedial or suppressive methods have been also applied
to control these potential adverse activities.

Specific mitigation measures to avoid and/or mitigate the potential impacts on surface water and
groundwater during construction phase include the following:

e Accidental spill prevention has been applied through implementing of mitigation measures
defined in this ESIA.

e Construction workers and relevant staff have been trained related to the implementation of
good construction site practices and on spill response and prevention measures.

e Compliance has been granted with rules of material storage and use, waste storage and its
timely removal.

e Suitably sized impervious bunds or other containment have been installed where hazardous
materials are handled to prevent hazardous materials entering the site drainage.

e Existing roads have been used for material delivery.
e Construction works have been performed strictly within the construction site.

e Vehicle washing and refuelling outside of the specially equipped places have been
prohibited.

e Construction activities have been regularly inspected on site by the Project Company.
e Impermeable surfaces have been minimized, and the peak discharge rate of the runoff have
been reduced (e.g., by using vegetated swales and retention ponds).

e In order to prevent direct or indirect impacts on stream beds, no intervention will be made to
the bed sections of the streams in the vicinity of the Project area, bed sections will not be
narrowed, and activities will not be carried out to disrupt the flow regimes.

e During construction activities, the excavation residue will not be stored in the stream bed.

e Within the scope of the Project, if a water source is encountered in the vicinity of the turbine
sites and switchyard, the relevant institution will be contacted, and no destruction and
construction activities will be carried out in the water source and the area feeding the source.

e The provisions of the Water Pollution Control Regulation and the Regulation on the
Protection of Drinking-Use Water Basins will be complied with.

e The provisions of the Regulation on the Quality and Purification of Water Supply for Drinking
Water, Regulation on Surface Water Quality, Regulation on Water for Human Consumption
and Regulation on the Protection of Groundwater against Pollution and Deterioration will be
complied with.

e During the construction activities, the provisions specified in the Law No. 167 on
Groundwater will be complied with.
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e All necessary measures will be taken to ensure that groundwater resources (springs,
fountains, etc.) are not adversely affected in terms of quantity and water quality.

e All precautions against the environmental surface and flood waters that may occur in
possible excessive rainfall will be taken.

e Inthe event that a crossing is provided on the flowing and dry streams in the vicinity of the
Project area, the necessary project design will be made in accordance with the principles of
the Disaster Regulation for Highway Engineering Structures and will be constructed in
accordance with the scientific procedures and principles after obtaining the hydraulic
suitability opinion from the DSI 25th Regional Directorate.

e The minimum culvert size applied in the flood control facilities constructed by DSl is 2 m x 2
m. The passage structures constructed in the form of multicompartment culverts tend to be
blocked due to the sediment and plant roots and branches during floods, causing loss of life
and property. For this reason, any work related to the streams will be within the permission
of the DSI 25th Regional Directorate.

e No waste material, solid or liquid, will be poured into the existing stream beds in the vicinity
of the Project area including ones with seasonal flowing, their cross-sections will not be
narrowed, the existing and cadastral width of the stream beds will be preserved, excavation
and filling will be carried out at least 20 meters from the slope tops on both banks of the
streams, and the transfer of the excavation residue material and erosion residue material will
be handled in a way that stream beds will not be effected.

e Construction vehicles should only use the designated roads to prevent any harm or alteration
on the agricultural drainage channels.

e A blasting evaluation report should be prepared by the Project Company to reveal blasting
impacts on the groundwater sources in and around the Project area.

e The provisions of the Flood and Sediment Control Regulation will be complied with.

e Furthermore, mitigation measures mentioned in Section 11.5 will also be taken into
consideration.

In addition, as part of the construction phase, significant amounts of dust have the potential to
be created and re-settled. This process creates a substantial amount of material that could be
mobilised through surface runoff and deposited in the drainage channels and surface water
courses at points of particularly low flow, such as at culverts and reaches of thick vegetation.
The siltation of the channels could also cause flooding problems and reduce the volume of the
drainage channels for transporting the resulting flow. The use of water as a dust suppression
mechanism could have further increase the sediment load entering the drainage channels and
increase pressure on local resources. Dust related mitigation measures are given in Section
7.5.2 as part of Air Quality Impact assessment.

5.4.4.2 Mitigation during Operation

No significant impact on water sources is anticipated due to activities to be carried out during
operation phase. It should be noted that mitigation measures that will be provided in the Water
Quality Management Plan for the Operation Phase will be complied with during operation.

5.4.4.3 Residual Impacts

Residual effects are those that remain after mitigation and/or enhancement measures have
been implemented. A summary of effects is presented in below in Table 5.8. Although the
likelihood of the impacts will greatly be reduced with the application of mitigation, sensitivity of
the receptors does not change.

However, the application of mitigation including best practice measures means that the impact
of spillages, leaks and pollution is reduced to negligible. As this mitigation would remove the
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likely risk of an incident occurring that could affect water resources, any major spillages would
be considered an emergency which would require implementation of the emergency spill
response plan.

There should be no residual significant effects on surface water and groundwater quality caused
by the Project after the implementation of appropriate mitigation measures.

Table 5.8: Summary of Residual Effects, After the Application of Mitigation

Receptor Impact Significance Residual Impact
without Mitigation Significance
Use of Water Resources Surface water bodies Minor Negligible
Use of Water Resources Groundwater bodies Minor Negligible
Water Quality Surface water bodies Minor Negligible
Water Quality Groundwater bodies Minor Negligible

. Surface water bodies & . -
Alteration of Water Flow Systems Groundwater bodies Minor Negligible

Alteration of Surface Water & Surface water bodies &

Groundwater Interaction Groundwater bodies Minor Negligible
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6 Land Use, Soil and Geology

6.1 Introduction

In this chapter, component of soil and geology related with the Project site is detailed and the
potential impacts due to construction and operation phases of the Project are examined. Policy
and legislation related with soil, geology and their potential impacts are given in this chapter by
taking into consideration national legislation as well as Lenders’ standards and guidelines.

The geology and soils topic can typically comprise of several sub-topics, namely: geology as
resource (e.g., for minerals); soils as a resource; and also, the potential for impacts associated
with land contamination that may arise through the disturbance of contaminants contained in the
subsurface.

Information on the existing environments regarding baseline ground and soil conditions is
provided in Section 6.3 of this chapter. Beside the examination of potential impacts, area of
influence, mitigation measures, and any residual impact following mitigation are given in this
chapter.

6.2 Methodology

The magnitude, sensitivity of a receptor and significance of the impacts are assessed using the
general methodology as outlined in Chapter 4.8.

6.2.1 Applicable Guidelines and Standards

In addition to the national and international policy and legislation for the Project given in Chapter
3: Legal and Policy Framework, policy and legislation which specifically relates to soil and
geology are presented in this section.

6.2.1.1 National Requirements

Environmental Law is the major law required to be followed during the lifetime of the Project and
there are pertinent regulations applicable for soil management and geology. During the
development stage of the Project, the issues related with soil management and geology are
reviewed in detail as per Environmental Impact Assessment Regulation. Turkiye Earthquake
Regulation for Buildings indicates the requirements for structural issues needed to be followed
during construction phase. The excess soil generated during the construction phase should be
managed in accordance with the Regulation on Control of Excavation, Construction and
Demolition Waste. Regulation on Soil Pollution Control and Point-Source Contaminated Sites is
applicable for all phases of the Project and aiming to prevent contamination of soil, to identify
areas and sectors where contamination exists or is likely to occur and to determine the
principles of remediation and monitoring of contaminated soil in line with sustainable
development goals.

Soil Contamination

The prevailing legislation in Tirkiye relating to pollution prevention and control is the Law on
Environment No. 2872%°, which sets out that polluters are liable for damages caused to the
environment and natural resources, and for compensation of such damages. Other relevant
legislation under the Law on Environment includes the following:

35 Official Gazette no/date: 18132/16.08.1983
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e Regulation on Soil Pollution Control and Point-Source Contaminated Sites (Official Gazette
date/number: 08.06.2010/27605): The regulation defines the principles and procedures to
prevent the contamination of sail, to identify the sites where pollution exists or is likely to
exist, and to remediate and monitor the contaminated sites. The generic limit concentrations
of soil contaminants defined in the regulation are taken into account in assessment of soil
pollution. The regulation requires all existing and proposed facilities which are included in
Annex-2 Table 2 of the regulation to declare a “Preliminary Operation Information Sheet” to
the Provincial Directorate of Environment Urbanization and Climate Change. The Provincial
Directorate will then assess the sites with respect to the evaluation criteria given in Annex-4
of the regulation. If at least one of the criteria is valid for the subject site, it is characterized
as a "Suspicious Site" that require further assessment.

e Regulation on Control of Excavated Soil, Construction and Demolition Wastes (Official
Gazette date/number: 18.03.2004/25406): Excavated land must be managed in such a way
as to avoid harming the environment and human health in accordance with this regulation.
The regulation defines general rules about administrative and technical issues on the
reduction, collection, temporary storage, recovery and disposal of excavation soil and
construction and demolition wastes. Accordingly, the municipalities establish and operate all
the recycling and disposal facilities.

6.2.1.2 International Requirements

Related international policy and legislations for the Project are given below:

Table 6.1: International Legislation and Policy Relating to Soils and Geology

EBRD Environmental and Social Policy and Performance Requirements (PR) (2019)

EU Directives European Commission Environmental Impact Assessment (EIA) Guidelines

Directive 2004/35/CE of The European Parliament and of The Council on environmental liability with regard to the
prevention and remedying of environmental damage (2004)

IFC Performance Standards (PSs) on Environmental and Social Sustainability (2012)

IFC Sustainability Framework (updated in 2012)

IFC Environmental, Health, and Safety Guidelines Wind Power (2015)

World Bank Group Environmental, Health, and Safety General Guidelines (EHS General Guidelines) (2007)

IFC Good Practice Note: Managing Contractor’'s Environmental and Social Performance (2017)

6.2.2 Study Area and Area of Influence

Within the scope of the ESIA studies, an Area of Influence is considered taking into
consideration the methodology described in Section 4.6.2. To understand the direct and indirect
impacts of the Project, the WPP License Area where the wind turbines are planned to be
located, access road and Energy Transmission Line (ETL) route had been considered. A 1 km
buffer zone is determined (see Figure 6.1).
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Figure 6.1: Area of Influence for Land Use, Soil and Geology
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6.3 Baseline Conditions

The baseline status of land use, soil texture and geology of Project area have been examined in
order to understand current Land Use and Land Cover (LULC) activities carried out on the
Project area. Within this scope, a desktop analysis was carried out in order to gather information
regarding the baseline status obtained by examining the below listed documentation.

e Akkoéy WPP National EIA Report, 2022, Nartus

e CORINE 2018 Land Cover Database (https://land.copernicus.eu/en/products/corine-land-
cover)

e Google Earth Satellite Images

e FAO Harmonized World Soil Database - The Digital Soil Map of the World Version 3.6
(https://data.apps.fao.org/map/catalog/static/search?keyword=DSMW)

e International Soil Reference and Information Centre (ISRIC) - World Soils Information
Database (https://www.isric.org/)

e Turkiye Earthquake Hazard Maps Interactive Web Application
(https://tdth.afad.gov.tr/TDTH/main.xhtml)

e Geotechnical Survey Report, Aydin Geotechnical Engineering, 2022

The description of the baseline status of the site has been established via a synthesis of the
desktop study and the information provided by the Project Company.

6.3.1 Land Use

The LULC classification was done with the help of Google Earth Satellite Images, and CORINE
2018 Land Cover Database through desktop review.

The LULC was examined according to the land to be occupied as the WPP License Area. This
examination has shown that the License Area, which has a 1,359.5043-hectare area, is mainly
located on grasslands (Table 6.2). Majority of the WPP License Area is Transitional woodland-
shrub (61.85%). Industrial and commercial activities are identified to be located far away from
the footprint of the Project area (Figure 6.2).

Table 6.2: Corine 2018 Land Use & Land Cover

Code Land Use & Land Cover IACEGEY) Percentage
131 Mineral extraction sites 39.7458 2.92%
211 Non-irrigated arable land 127.3352 9.37%
223 Olive groves 76.7524 5.65%
Land principally occupied by agriculture, with
243 significant areas of natural vegetation 254.0416 18.69%
323 Sclerophyllous vegetation 20.7764 1.53%
324 Transitional woodland-shrub 840.8529 61.85%
Total 1359.5043 100.00%
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Figure 6.2: Corine 2018 LULC Map of WPP License Area

During the site visit Manisa Provincial Directorate of Agriculture and Forestry and local people
were consulted regarding historical use of the Project area. Although there are agricultural are
taking place in the Didim district and Akkdy neighbourhood, it was found that no significant
agricultural activities have been conducted in the Project area boundaries.

Additionally, according to National EIA Report, the majority of the land use capability of Project
area is Class VII. The following list of land use capability classifications is provided by the
Ministry of Agriculture and Forestry (Table 6.3)%.

Table 6.3: Land Use Capability (LUC) Classes Descriptions

Arability Capability . Factors Restricting
Status Class LI Agriculture
| Numerous crop varieties can be grown there. There are no or few restrictions.
I It is appropriate for the long-term production of For soil and water loss, specific
many kinds of crops. mitigating measures are needed.
Agricultgral It is suitable for growing crops that offer unique  Since it is prone to erosion,
lands _sunable n mitigation methods. Typically, it requires extra cultivation calls for artificial
for soil attention when used for agricultural purposes. drainage.
cultivation - - -
Some unique agricultural crops can be grown The depth of the soil, the amount
v with the right plowing. Typically, it requires extra  of stone, the humidity, and the
attention when used for agricultural purposes. incline all have significant
restrictions.

36 Zanin, M. G. (2007). The Green Airport Concept and the International Flight Academy on Biofuels
(International Master in Environmental Sciences). Graduate Faculty of Baylor University.
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Arability Capability Factors Restricting

Definition

Status Class Agriculture

This category comprises stony, extremely wet, They don't have good drainage,

and even mildly sloped soils. These are and their structure isn't plow
\% unsuitable for cultivation and plowing. They are  friendly.
typically employed in forestry or grassland
Agricultural areas.
lands not - - - - -
. . Plowing and farming are ineffective here. They Because of the incline and
suitable for soil - )
N VI are mostly utilized as forestry and pastureland. shallow soil, there are some very
cultivation . .
substantial restrictions.
It is suitable for locations with weak pastures or  Due to shallow soil, stone
Vil areas undergoing afforestation but is not content, incline, and erosion,
economically viable for agricultural activities. there are restrictions.
Non-arable Vil Plant life cannot grow there. It can be used asa  No topsoil is present.
lands place for relaxation or to safeguard wildlife.

As it can be seen from Table 6.3, none of the turbine or switchyard locations are not suitable for
soil cultivation according to the Land Use Capability.

6.3.2 Soil

Soil texture properties of the Akkdy WPP Project, Land Use, Soil and Geology WPP License
Area was assessed according to FAO Harmonized World Soil Database (The Digital Soil Map of
the World Version 3.6). As it can be seen from Figure 6.3, dominant soil type of the WPP
License Area’ where all the turbines are planned to be installed in is Lithosols.

221100030 | ESIA | C | June 2024



Mott MacDonald | Akkdy Wind Power Plant (WPP) Project Page 97 of 499
Environmental and Social Impact Assessment (ESIA) Report

520000 525000
" b
% y
‘¥ Y |' § Legend - Lejant
"{ S ( \ T~ Turbine Locations - Tiirbin Yerleri
) W | =
r SoWs { 4 switchyard - Salt Sahast
) »
p Site Road - Saha I¢i Yol
|‘ "J " Al%d Water - Su
:\ e, Y b Waterway - Yiizey Suyu
z
I ) ’,‘ 5 ' Existing ETLs - Mevcut ENH'ler
I ‘n 3 Akkdy WPP - WPP License Area
El 4 5 H é 223 Provincial Boundaries - 1l Sinirlan
) B4 \ = District Boundaries - Ilge Sinirlari
E ' v
f | Turkey DSMW
i \"L J 1 I- Lithosols
&‘.Jr "] Jc- Calcaric Fluvisols
,'J Terrain - Arazi
‘I
-
"
4
J
! —
M \
© \
1 f ]
2 5 g
g ‘.jL { i ;I g
z ! \ \\ T A Dy k1
/ N
2 S e
' | N Sl Y \\
{ (i i
| \
J \ !
! | D 7
i N~
I" AKKOY WPP PROJECT M
i ‘ AKKOY RES PROJESI
wort
; FAD Soil Types - FAQ Toprak Tipleri HacoonaLo
/J | Scale - Olgek: 1/50,000
2. ) Page Size - Sayfa Boyutuz A3
LS ‘ Universal Transverse Mercator - Evrensel
& Enlem Merkatiril
1 | WES 1934 UTM Zone 35 N
‘:_ 1 0 1 2 3km
‘L_\ I T —
520000 525000

Figure 6.3: Soil Map of Akkdy WPP License Area

Lithosol is one of the 30 soil types that make up the Food and Agriculture Organization's (FAQO)
classification scheme. These are in-situ soils on the hills, and hill slopes. These soils are
shallow with gravels very near the surface, light textured, fairly drained (with slightly higher rate
of filtration than alluvial soils), reddish brown in color. Cultivation is restricted because of a
limited root zone.*’

6.3.3 Geology

According to the National EIA Report prepared for the Project®, the units exposed within the
WPP License AREA are young units and these units were formed in the Quaternary -Pliocene
age range. Most of the turbines are located within the Cameli Fromasyon Limestone Member
(pl¢k), which consists of Pliocene aged clayey limestone, limestone, travertine, conglomerate,
sandstone and mudstone. The T5 turbine location is located on the Plio Quaternary
Undifferentiated Clastic Units (plQ). Alluvium and talus-debris cones formed in the fluvial
sediments and topographic valley bottoms within the power plant area are exposed as the
youngest units.

Cameli Formation, Limestone Member (pl¢k)

The limestone member consists of medium-thick bedded, beige, cream-colored, porous
carbonate levels and dirty yellow, beige, cream, light brown colored limestone and travertines
on top.

37 https:/iwww.sciencedirect.com/topics/earth-and-planetary-sciences/lithosol
38 Akkoy WPP National EIA Report, 2022, Nartus
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It is again unconformably covered by Quaternary sediments. It has been reported that the total
thickness of the unit reaches 650 meters. Its age has been determined as Pliocene, starting
from the Late Miocene, based on fossil findings. In general, facies representing the lake and its
surroundings are sometimes seen together with facies characterizing fluvial and swamp
environments. Fine-grained and carbonate sequences represent lake shore facies, and coarse-
grained sequences represent alluvial fan and fan delta accumulations extending into the lake.
Especially the limestone member of the Cameli formation was formed on the right bank slopes
of the Menderes River and is quite thick. It is hydrogeologically permeable and has welding
outlets at its contact boundaries. The unit crops out widely on the coasts of Hisar-Yenihisar in
the west of the Aydin Soke Sub-Basin. Geological map of the Project area and its close vicinity
is provided in Figure 6.4.
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Figure 6.4: Geological features of the Project area

Source: Akkdy WPP National EIA Report, 2022, Nartus (Red line: Project area boundary, Purple box: Switchyard,
Yellow dot: Turbines, Black-white line: Roads, Green area: plck, Pliocene, Clayey Limestone, Limestone,
Travertine, Conglomerate, Sandstone, Mudstone, Pink area: Qym, Quaternary, Slope Rubble, and Debris
Cones, Purple area: plQ, Pliocene-Quaternary, Conglomerate, Sandstone, Siltstone)

In addition, geotechnical survey results carried out within the WPP License Area by Aydin
Geotechnical Engineering in 2022 was reviewed to obtain information regarding the Project
area. Accordingly,

e Swelling potential and settlement problems are not expected in the limestones that make up
the geology of the study area.

e Inthe study area, groundwater was not detected as a result of the drilling carried out in the
limestones, and there is no potential for liquefaction risk in the units in the field.
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e The bearing capacity value found for the study area; It is a value found to provide information
about the general structure of the land. In the final project stages of the structures to be built
in the study area, ground and foundation survey reports should be prepared and the bearing
capacity and reliable bearing capacity values based on the static projects should be
determined.

e In the earthquake risk analysis conducted for the study area and an area within a radius of
100 km, the return period of an earthquake with a magnitude of 4.00 is O years, the return
period of an earthquake with a magnitude of 4.50 is 1 year, an earthquake with a magnitude
of 5.00 is 2 years, and an earthquake with a magnitude of 5.5 is 5 years. An earthquake with
a magnitude of 6.00 lasts 14 years, an earthquake with a magnitude of 6.50 takes 35 years,
an earthquake with a magnitude of 7.00 takes 93 years, and an earthquake of 7.5 magnitude
lasts 244 years. The earthquake ground acceleration for the study area and its surroundings
was calculated as 0.31 g on average. This value remains in the High Hazard area in the
hazard classification.

Seismicity

In addition to the National EIA Studies, PGA values of Switchyard and turbine locations were
identified via Turkiye Earthquake Hazard Maps Interactive Web Application (Figure 6.5).
Accordingly, the PGA values of the Project components were determined to be around 0.37
(Table 6.4). According to the Ttrkiye Earthquake Hazard Map PGA values between 0.3 and 0.4
is classified as 2" Degree Earthquake Zone. Thus, it can be said that the Project area is in 2"
Degree Earthquake Zone.
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Figure 6.5: Hazard Risk Map of the Switchyard Area (Location is showing T1)

Table 6.4: Peak Ground Acceleration Values for Wind Turbine and Switchyard Locations

Name X Y PGA
T1 27.2767 37.4747 0.376
T2 27.2642 37.4701 0.375
T3 27.2563 37.4643 0.373
T4 27.2572 37.4564 0.369
T5 27.2411 37.4513 0.368
T6 27.2550 37.4438 0.365
Switchyard 27.2635 37.4576 0.370
Erosion

The risk of erosion at the Project area was assessed by the ICONA method using the reclass
method in the GIS environment within the scope of the National EIA studies carried out by
Nartus for the Project. The MAPA/ICONA (Institut National pour la Conservation de la Nature)
method is an erosion risk determination method developed and still used by the Spanish
General Directorate for the Conservation of Natural Resources (DGCONA). After the ICONA
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method was developed, it was integrated with UNEP (United Nations Environment Program)
standards in order to achieve standards in erosion level values and maps produced.

In the ICONA method, the erosion risk status of a basin or region could be determined by
evaluating land use, vegetation density, topographic (slope) condition and geological
characteristics of the region using these four main variables related to regional characteristics.
ICONA method lists five different levels of erosion risk, namely, very low, low, moderate, high,
and very high. Accordingly, it had been identified that all of the turbine locations are located on
areas with Degree 3: Severe Erosion Risk Areas. Following map shows the erosion risk levels
of the Project area.
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Figure 6.6: Erosion risk levels of the Project area

Source: Akkdy WPP National EIA Report, 2022, Nartus (Red line: Project area boundary, Purple box: Switchyard,
Yellow dot: Turbines, Black-white line: Roads, Pink: Very low, Green: Low, Purple: Moderate, Yellow: High,
Light blue: Very high erosion risk, Dashed blue lines: seasonal creeks)

Landslides

According to the records of the General Directorate of Mineral Research and Exploration, the
nearest landslide in the project site is 20 km away. The regions where the landslide area is
found are Guizelgamli, Sogucak and Séke Central Regions located in the northwest of the
Project area. Additionally, there is no presence of magmatic rocks in the Project area.

In addition, according to the analysis results of the Landslide Maps made by General
Directorate of Mineral Research and Exploration, there is no movement area, including any old
landslide, active landslide, slide, areally mappable active flow, or areally mappable old landslide,
within the Project area and its close vicinity=°.

39 Akkdy WPP National EIA Report, 2022, Nartus
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6.4 Impact Assessment

6.4.1 Construction

The construction of a wind power plant can lead to the loss of agricultural land, as it requires
space for installing wind turbines, switchyard, and infrastructure like access roads and site
roads. This process can contribute to habitat disruption and biodiversity loss in the affected
areas.

In addition, the proposed WPP Project is anticipated to have direct and indirect impacts on land
use within the Project area. The primary land use changes stem from the installation of wind
turbines and the construction of access roads. The wind turbine installation will require clearings
for their foundations, resulting in a temporary alteration of the land. The access road to be
constructed to access to the WPP License Area, and site roads inside the WPP License Area
while providing necessary infrastructure, will involve the opening of a new pathway through the
existing terrain. The Project area, characterized by mountainous and rocky features, will
necessitate blasting in certain sections, further influencing land use.

6.4.1.1 Impact on Land Use

Land Loss

Within the scope of the Project there will be land use needed for wind turbines, switchyard, and
roads to be used by personnel. The details are provided below.

Table 6.5: Project Footprint Area

Unit Area (m?)

T1-T6 39,600 (6,600 each)
Switchyard 6,500

Roads 61,602

Total 107,702

*: 10,267m of road will be constructed. Road width will be 6m

6.4.1.2 Impacts on Soil

The construction and operational phases of the WPP Project pose potential threats to soil
integrity, primarily arising from accidental spills and the application of blasting techniques during
site preparation. Soil contamination is a distinct possibility, as spillages of construction materials
or operational fluids may infiltrate the soil, compromising its quality and fertility. Construction
equipment would need to be refueled and some hazardous materials or wastes (such as waste
paints and degreasing agents) may be generated. Accidental fuel spills or releases of
hazardous materials could result in the exposure of vegetation at the Project site, and
reestablishment of the vegetation may be impacted or delayed because of residual soil
contamination. However, after expected hazardous materials handling and refueling
requirements were met, only small spills or releases would be anticipated. Additionally, the use
of explosives in blasting activities has the potential to disturb the soil structure, leading to
compaction and reduced permeability.

Contamination Risk

The risk of soil contamination will be contingent upon the effectiveness of containment
measures during material handling, storage, and transportation. In the event of accidental spills,
the type and quantity of spilled substances will play a crucial role in determining the extent of

221100030 | ESIA | C | June 2024



Mott MacDonald | Akkdy Wind Power Plant (WPP) Project

. ’ Page 103 of 499
Environmental and Social Impact Assessment (ESIA) Report

soil contamination. The implementation of strict spill response protocols will be essential to
mitigate potential adverse effects on soil quality.

Topsoil Stripping and Excavation Material Storage

Topsoil stripping has been necessary for site preparation, and it can lead to soil degradation
and loss of fertile layers, impacting the ecosystem's ability to support vegetation and wildlife.

The construction phase of the WPP will necessitate the removal of the topsoil, approximately
the top first 15-30 cm of the soil, from areas designated for turbine foundations and the access
road. This topsoil stripping process is carried out to facilitate construction activities and expose
the underlying terrain. The stripped topsoil will be temporarily stored to later reinstate the
original soil composition after construction. The storage of excavation materials will also be a
component of this process, with measures taken to prevent erosion or contamination during
storage.

Within the scope of the Project, excess excavation material to be removed during the
construction of the turbines will be temporarily stored in the turbine platform areas and reused in
backfilling works. A mobile crushing and screening facility will be established to size the material
at the filling stage.

After construction activities are completed, the stripped topsoil will be reinstated to the areas
from which it was removed. This process is critical for the restoration of soil fertility and
ecosystem functions. It was found that a rehabilitation plan has been developed within the
scope of the National EIA study to ensure the effective reintegration of the topsoil and promote
the recovery of the disturbed areas.

6.4.1.3 Impact on Geology

The extent of seismicity and erosion requires careful assessment to gauge their impact on the
stability and resilience of the area.

Seismicity Impact

Seismicity, the occurrence of earthquakes, can be influenced by the construction activities
associated with wind power plants. Although the direct impact might be limited, it's essential to
consider the seismic vulnerability of the chosen site.

Soil Erosion

Apart from contamination and compaction, the construction activities may increase the
vulnerability of the soil to erosion. The removal of vegetation and the disturbance of natural
topography can expose the soil to the erosive forces of wind and water. ldentifying erosion-
prone areas and understanding the potential consequences on nearby ecosystems will be
integral to this assessment.

The construction of the access and site roads and turbine foundations, coupled with the blasting
activities, may expose the soil to increased erosion potential. The removal of vegetation and
disruption of natural contours may exacerbate soil erosion, leading to sedimentation in nearby
water bodies. The assessment will focus on identifying erosion-prone areas and estimating the
potential sedimentation impacts on surrounding ecosystems. The activities that could contribute
to soil erosion include:

e Ground surface disturbance on site, at borrow sites, and along access roads. Ground
surface disturbance would occur during the construction or installation of access roads, wind
tower pads, staging areas, lay-down areas, substations, transformer pads, underground
cables, and other on-site structures. The extraction of geologic materials from borrow areas
or quarries would also result in ground surface disturbance.
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e Heavy equipment traffic. Heavy vehicles can disturb or destroy originally stable soil
conditions and enhance soil erosion by both wind and surface runoff.

e Surface runoff pattern disturbance. Construction activities (e.g., grading and excavation) and
the implementation of on-site storm water controls (e.g., culverts and drainage ditches along
roads) could alter surface runoff patterns by diverting natural drainage into new areas and
locally increasing runoff volume.

In conclusion, the impacts on land use, soil, and geology within the Project area necessitate a
thorough assessment to comprehensively understand the potential consequences of the
proposed WPP.

Erosion controls, such as drainage channels, settling structures, etc., will be applied prior to site
preparation and building activities, as part of the necessary control measures to prevent erosion
risk.

The waters from the Project surrounds and slopes will be separated from surface run-off by
directing them through temporary channels and soil embankments, thereby eliminating the risk
of erosion during periods of high rainfall.

Following the excavation process, the slopes will be reinforced and all erosion control
measures, including culvert outlets, will be put into place. Excavation material will be stored in a
designated storage area with embankments around it to minimize soil erosion.

6.4.2 Operation

No significant impact had been foreseen due to the activities to be carried out during the
operation phase of the Project.

On this basis, it is intended that consideration of land use, soil, and geology impacts during the
operational phase are scoped out for future assessment as part of the ESIA.

6.4.3 Summary

Assessment of impacts on land use, soils and geology is done based on the methodology
presented in Chapter 4: ESIA Scope and Methodology. Accordingly, the magnitude of each
impact is estimated as a factor of the foreseen: geographic extent, duration, reversibility, and
frequency of the impact, based on expert’'s judgement. Sensitivity/value of the associated
resource/receptor was determined in consideration of the baseline conditions described in the
previous sections and typical descriptor of defined in Table 6.6. Specific sensitivity/value criteria
considered in assessing the impacts on land use and soils is provided below.

Table 6.6: Land Use and Soil Sensitivity/Value Criteria for Resource/Receptors

Subject Receptor High Medium Low Negligible

Land Loss / Forest areas Lands having Lands having Lands having Lands having

Arable Lands Agricultural areas  land use land use land use land use
capability of capability of capability of capability of
Class I-ll Class llI-IV Class V-VI Class VII-VIII

Topsoil Loss Topsoil Lands having Lands having Lands having Land with no
land use land use land use topsoil
capability of capability of capability of
Class I-ll Class llI-IV Class V-VIII

Soil (Erosion) Soil Very severe Severe erosion Moderate None or very
erosion risk risk erosion risk low level of

erosion risk

221100030 | ESIA | C | June 2024



Mott MacDonald | Akkdy Wind Power Plant (WPP) Project

: ’ Page 105 of 499
Environmental and Social Impact Assessment (ESIA) Report

Subject Receptor High Medium Low Negligible

Soil Soil Nationally and Lands having Lands having Lands having

(Contamination) internationally national Class llI-1V land Class V-Vl land
protected areas,  importance, use capability. use capability,
areas with Lands having industrial and
ecologically Class I-Il land mining areas.
critical habitat use capability,
status residential areas

Seismicity Structures 1t and 2™ 3" degree 4" degree 5" degree
degree earthquake zone earthquake zone earthquake zone

earthquake zone

Table 6.7: Magnitude of Impact on Land Use, Soil and Geology

Magnitude Definition

Major Continuous/long-term oil spills during construction activities on soils and during operation (e.qg.
accidents) (concentrations of pollutants in the soil defined in the Soil Pollution Control
Regulations are exceeded to cause long term cancer and hazard risk)
In case of disturbance of contaminated soils, increase contamination in nearby non-
contaminated soils to above the background level that will be hazard to human health
Major impacts on the integrity of structures and functionality of the Project (e.g. collapse of the
buildings) during a seismic event.
Soil stability issues leading to landslides Soil erosion process during construction that would
lead to sediment loading into the sensitive receptors

Moderate Continuous/long-term oil spills during construction activities on soils and during operation (e.g.
accidents) (concentrations of pollutants in the soil defined in the Soil Pollution Control
Regulations are exceeded above the generic contamination levels but below the long term
cancer and hazard risk)
In case of disturbance of existing contaminated soils: increase contamination in nearby non-
contaminated soils to above the background level that is above the generic risk levels stated
in the Soil Pollution Control Regulations but below long-term cancer and hazard.

Moderate impacts on the integrity of structures and functionality of the Project (e.g. major
cracks in the structures) during a seismic event. Soil stability issues leading to small
settlements and Soil erosion process during construction that would lead to sediment loading
into local waterways-drainage areas

Minor Temporary small-scale oil spills during construction and operation (e.g. accidents) activities on
soils that lead to contamination below generic contamination levels stated in the Turkish
Regulation on Soil Pollution Control and Point Source Contaminated Sites (Soil Pollution
Control Regulations)

In case of disturbance of existing contaminated soils: increase contamination in nearby non-
contaminated soils to above the background level but below the generic contamination levels
stated in the Soil Pollution Control Regulations.

Minor impacts on the integrity of structures and functionality of the Project (e.g. minor cracks
in the structures) during a seismic event.

Soil stability issues that do not cause health and safety risk concerns Soil erosion process
during construction that would lead to small loading in the amount acceptable to the normal
sediment loading process

Negligible Temporary use of land (with soil surface) for the storage of excavated materials and
construction equipment with no or little impact that is recoverable within a short time scale

No earthquake impact
No soil stability issue
No soil erosion
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Table 6.8: Summary of Impact Assessment

Impact Description

Receptor

Lands having land

Severity

Duration

Impact Magnitude

Spatial Extent

Project

Reversibility

Likelihood

Overall
Impact
Magnitude

Receptor
SIS 1Y

Page 106 of 499

Impact
Significance

Land Loss use capability of Medium Construction : Irreversible Certain Minor Negligible Negligible
footprint
Class VII-VIlI
Lands having
Soil Contamination Class V-VIII land Low Construction Aol Reversible Unlikely Minor Negligible Negligible
use capability
Occurring
Lands having land . regularly
Topsoil Stripping use capability of Medium Land . PrOJe(?t Reversible under Moderate Low Minor
Preparation footprint .
Class V-Vl typical
conditions
Stability of Structures after Project Area
Earthqzake Project High Construction Regional Reversible Possible Major Medium Major
Components
Stability of Structures after Areas with Severe Medium Construction Aol Reversible Possible Moderate High Major

Soil erosion

Erosion Risk
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6.5 Impact Mitigation & Residual Impact

6.5.1 Land Use

To effectively mitigate impacts on land use, the Project has adopted a hierarchical approach,
beginning with avoidance and minimization strategies. It shall be noted that, majority of the
significant impact had been avoided as the wind turbine locations were selected on the lands
with the low land use capability. So, it can be said that majority of the significant impact had
been avoided within the design process. Additionally, the access and site roads design has
followed existing terrain contours, minimizing land clearance requirements.

Minimization efforts involved adopting a careful design for the access road to reduce its impact
on land use. This includes exploring alternative routes that avoid sensitive areas, utilizing
existing infrastructure where possible, and implementing construction techniques that minimize
the need for extensive land clearance. Within this scope it was aimed to use existing roads as
much as possible. In addition, shortest paths were preferred as much as possible while deciding
on road routes.

After construction, disturbed areas will undergo restoration through the implementation of
rehabilitation plans. This involves reinstating topsoil, reseeding with native vegetation, and
implementing erosion control measures to restore the ecological functions of the land.
Restoration efforts aim to return the land to a condition as close as possible to its pre-
development state.

6.5.2 Soil

Mitigating impacts on soil quality involves a multi-faceted approach encompassing prevention,
response, and restoration strategies. The hierarchy of mitigation will guide the Project in
minimizing adverse effects on soil, responding promptly to incidents, and restoring soil quality
after construction activities.

According to the Regulation on Control of Excavation, Construction, and Demolishing Wastes,
which went into effect after being published in the Official Gazette dated 18.03.2004 and
numbered 25406, stripped topsoil has been stored in areas within the Project area with slopes
of no more than 5%.

The soil quality was maintained and potential losses during topsoil storage were avoided.
Temporary storage places for topsoil were set up so that vehicle movements did not impact the
bulk material and its height does not exceed five meters. In this case, these regions were
marked, and at predetermined intervals, control and monitoring tasks were completed.

Plants that grow quickly cover the topsoil's surface if it is left exposed for an extended period.
Following the topsoil removal, filling occurred concurrently, and topsoil was temporarily stored
for a brief period. Detailed information regarding the plants to be planted are presented in
Chapter 12: Biodiversity in detail.

Preventive measures were implemented to minimize the risk of soil contamination. Emergency
Response Plan detailed strict protocols for handling and transporting construction materials and
operational fluids, reducing the likelihood of spills reaching the soil. Secondary containment
systems were deployed at storage areas as an additional preventive measure.

A key component of soil impact mitigation involves adaptive management. Regular soil
monitoring, coupled with adaptive management strategies, will allow for adjustments to
mitigation measures based on monitoring results. This iterative approach ensures continuous
improvement in addressing soil impacts throughout the Project's lifecycle.
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In addition, the requirements identified in Erosion Control Management Plan Including Drainage
and Sediment Management Procedure for the Construction and Operation Phases will be
followed.

6.5.3 Geology

Mitigating geological impacts involves a combination of avoidance, engineering solutions, and
ongoing monitoring. The hierarchy of mitigation will guide the Project in avoiding high-risk
geological zones, implementing engineering measures for stability, and continuously monitoring
geological conditions for adaptive management.

To mitigate erosion and promote effective site rehabilitation after the installation of a WPP,
several key measures should be implemented. First and foremost, establishing vegetative cover
is crucial. Planting native grasses, shrubs, and trees helps stabilizing the soil, reducing the risk
of erosion. These plants have deep root systems that anchor the soil and prevent it from being
easily displaced by wind or water. Additionally, the use of erosion control blankets or mats can
be employed on slopes to provide immediate protection and support the growth of vegetation.
Details of this measure are specified in Biodiversity Management Plan and Erosion Control
Management Plan Including Drainage and Sediment Management Procedure.

Additionally, stormwater management is essential in erosion control management. Implementing
sediment basins, in-channel check dams, soak aways, and silt fences (if needed and where
possible) can help trap sediment-laden runoff, preventing it from reaching vulnerable areas.
Sediment basins act as temporary storage areas, allowing water to slow down and sediment to
settle before it is released from the site. Silt fences, on the other hand, are physical barriers that
intercept and control the flow of sediment-laden water, preventing it from causing erosion.
Details are presented in Erosion Control Management Plan Including Drainage and Sediment
Management Procedure.

Regular monitoring and maintenance of erosion control measures are imperative for their long-
term effectiveness. Conducting routine inspections to identify any signs of erosion or
degradation allows for timely intervention. In cases where erosion is detected, quick action will
be taken to reinforce or replace erosion control measures as needed. Additionally, educating
personnel and stakeholders about the importance of erosion control and rehabilitation measures
fosters a collective commitment to maintaining the environmental integrity of the WPP site.

Finally, incorporating soil stabilization techniques, such as the use of biodegradable erosion
control blankets and soil-binding agents, can enhance erosion resistance. These measures
create a protective layer over the soil, preventing erosion while facilitating the establishment of
vegetation. By combining these mitigation strategies, wind power plant developers can ensure
sustainable land use and minimize the environmental impact associated with the installation and
operation of the facility.

Continuous monitoring of geological conditions will be conducted throughout the Project's
lifecycle. Visual observation will be carried out and database of AFAD'’s latest earthquakes list*°
will be controlled regularly to detect changes in soil conditions, subsurface stability, and
potential seismic activity. Adaptive management strategies will be employed to adjust mitigation
measures in response to monitoring results. Moreover, during the activities to be carried out
during construction of turbine foundations as well as other structures such as the administrative
building, the provisions of Turkiye Building Earthquake Regulation (18.03.2018/30364) will be
complied with.

40 AFAD’s list of lates earthquakes (URL: https://deprem.afad.gov.tr/last-earthquakes)
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e In soil-foundation survey studies, stability analyses along the slope will be made by
calculating the excavations to be carried out, the structure loads to be planned and external
loads, and permanent engineering measures to ensure stability will be determined.

e In soil surveys to be carried out on a parcel/building basis, the foundation type and
foundation depth will be determined, the engineering parameters of the building on which the
foundation will sit (swelling, settlement, bearing capacity, etc.) and stability analyses along all
slopes will be examined in detail, and the necessary precautions will be determined and
implemented according to the problems that will arise.

e Cuts that will occur in existing and deep excavations in these areas will be protected with
appropriately designed shoring measures, and surface and waste waters will be removed
from the surface by drainage method.

e Building foundations will be placed on solid levels of volcanic rocks. Engineering parameters
of the units where the building loads will be carried will be examined in ground and
foundation surveys.

e In the geotechnical survey studies to be prepared before construction, the impacts of the
additional load on the slope on the natural or artificial slope and the distance to the slope
edge, determining the safe distance of the additional load to the slope edge that will not
disrupt the stability of the slope, examining in detail the problems that may arise from the
geotechnical parameters of the rock and the slope, and geotechnical engineering.
Depending on the nature of the problem, one or more of the necessary precautions must be
taken.

e Slopes that will be formed as a result of all kinds of foundation and road excavations must be
supported by retaining structures appropriate to the technique.

e The construction phase will not begin without ensuring the safety of the parcel, the
neighbouring parcel, and the road.

e Care will be taken to base the targets on levels with the same geological, lithological and
geotechnical characteristics. Appropriate projects will be developed for the foundations that
will sit on different units. Existing and under-construction slopes will be supported by
appropriate retaining structures.

e Since there are dry streams crossing the WPP License Area, DSI will be informed about
planned and ongoing studies and in case of floods, slope floods and inundations.

e In places where the slope is high, necessary measures to reduce the slope will be
determined and implemented.

e The provisions of the Turkish Building Earthquake Regulation and the Regulation on
Buildings to be Built in Disaster Areas will be complied with.

In addition, the requirements identified in Erosion Control Management Plan Including Drainage
and Sediment Management Procedure for the Construction and Operation Phases will be
followed.

221100030 | ESIA | C | June 2024



Mott MacDonald | | Akkdy Wind Power Plant (WPP) Project
Environmental and Social Impact Assessment (ESIA) Report

6.5.4 Residual Impacts

Page 110 of 499

Summary of the mitigation measures and the relevant residual impacts are provided below in

Table 6.9.

Table 6.9: Mitigation Measures and Residual Impact

Receptor

Impact Significance

without Mitigation

Residual Impact
Significance

Land Loss / Impacts on

Lands having land use

arable lands capability of Class VII-VIII Negligible Negligible

Soil Contamination Lands having Class V-VIII - .
land use capability Negligible Negligible

Topsoil Stripping Lands having land use L
capability of Class v-vii =W Negligible

Stability of Structures after ~ Project Area Major Low

Earthquake Project Components

Stability of Structures after ~ Areas with Severe Erosion  Major Low

Soil erosion

Risk
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7 Air Quality

7.1 Introduction

This chapter presents potential emission sources with respect to air quality, from the
construction phase of the Project and assesses their impacts on local receptors and / or
amenities. The assessment has been undertaken taking into account the requirements of
national and international standards such as IFC and EBRD performance standards and
guidelines and RCAPOI.

As a renewable energy source, wind energy has fewer effects on air quality than fossil energy
sources and that is why it may be considered as desirable energy source in terms of air quality
aspect. However, some construction facilities of wind turbines such as earthwork, excavation,
transportation of soil and materials may cause temporary fugitive dust emissions and engine
emissions.

Construction phase emissions are handled in two categories.

e Earthwork activities: Earthwork activities generates fugitive dust emissions which occur from
excavation of road routes and turbine areas, loading and unloading and transportation of
excavation material.

e Engine emissions: In order to conduct construction facilities, a number of vehicles are used
and combustion emissions occur.

The Project has the potential to affect air quality during the construction phase. The Project
related air emissions during the construction phase include particulate matter with an
aerodynamic diameter of less than 10 and 2.5 microns (PMaio, PM2.5)) due to earthworks and
construction activities. It also leads to emissions of oxides of nitrogen (NOx), Sulphur Oxides
(SOx), VOC’s, CO, PM1o and PMzs emissions from construction equipment and construction
vehicles.

The Project's operation is designed to have a minimal footprint on air quality. While routine
activities will necessitate the use of security and maintenance vehicles, and the emergency
backup generator will require periodic testing, these operations are strictly controlled to mitigate
any potential air quality impacts. The limited number of vehicles and the short operating duration
of the generator ensure emissions remain de minimis.

The project will include an emergency generator for use in the administrative building. The
generator will only be used during short-term power outages, resulting in approximately a few
hours of use per year. Four vehicles will be used for project operation, including maintenance,
repairs, security, and personnel transportation. The low number of vehicles and the limited use
of the generator indicate that emissions from these sources will be negligible.

This aligns with the EHS Guidelines for Wind Energy published by the IFC, which states that
"Wind energy facilities do not normally generate process emissions and effluents during their
operation." Since the construction phase of the project has been completed, within the scope of
this report, the emissions arising from the construction activities carried out have been
calculated, and the potential air quality impacts they may have caused have been assessed.
Activities aimed at mitigating any negative impacts, if present, have been identified.

7.2 Methodology

The air quality impact assessment has been conducted through the following steps:
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e Establishment of baseline: Ambient air quality conditions within the Project Aol have been
identified by conducting baseline measurements. Detailed explanations of the baseline
measurements conducted to assess ambient air quality conditions within the Project Area of
Influence (Aol) are provided in Section 7.2.4. and Section 7.3.1

e Assessment of impacts: Possible impacts related to air quality and emissions have been
assessed together with their significance levels. Impact assessment covers:

— Assessment of deviation from baseline conditions: An air quality dispersion modelling
study was carried out by using AERMOD View — Gaussian Plume Air Dispersion Model
software to estimate Project emissions and their contribution to the baseline conditions for
both construction and operation phases of the Project.

— Assessment of potential impacts on key receptors associated with construction and
operation phases of the Project. Key receptors which are anticipated to be sensitive to
changes in the existing air quality conditions on site are considered to include human
health (nearby communities, businesses, Project employees), and ecological receptors.

e Development of mitigation measures: To reduce any significant impacts to an acceptable
level and to identify good practice measures to minimise the overall environmental impact
from associated with the Project.

The AERMOD model was employed in the air quality modelling study. AERMOD model, which
was developed by United States Environmental Protection Agency (US EPA), is one of the most
advanced computer models estimating hourly, daily and annual ground level concentrations
(GLCs) on the basis of the real time values. The model enables the calculation of different
dispersion models for different sources (point, volume, line) from isolated stacks to fugitive
pollutants. Additionally, it can consider conditions like aerodynamic waves and turbulence.
Latest version of the software (i.e., AERMOD 22112) which was released in April 2022 is used.

Hourly meteorological data for the modelling study were obtained from the Didim Meteorological
Station which is 7 km away from the project boundary run by General Directorate of
Meteorology. In order to determine representative meteorological year, prevailing wind direction
was determined for long term meteorological data from 1960-2022 meteorological bulletin and
this data was compared with each year’s prevailing wind directions. Result of this study
meteorological data of 2022 were used for the modelling study. As a result of the modelling
study, dispersion maps were generated for maximum daily and annual average emission
dispersions of PM1o and PMzs parameters for the construction phase. When determining
pollutant parameters, an assessment was made considering the quantity and exposure duration
of the potential pollutants including PM parameters as well as emission parameters from
vehicles (i.e. gas emission). The mass flows of these pollutants were calculated, and
consequently the mass flow of the PM parameter was observed to be quite high. These
calculations are presented in Table 7-8. The Regulation on the Control of Industrial Source Air
Pollution (RCAPOI) valid in Turkey has determined threshold values for these parameters. The
calculations have been compared with the threshold values specified in RCAPOI and it is seen
that the mass flows of gas parameters are below the Regulation threshold values. As such, only
PM parameters were included in the modelling study as all other parameters remained
significantly below the threshold values provided in the legislation

7.2.1 Applicable Guidelines and Standards

There are a number of national requirements that the Project will have to comply with in addition
to appropriate international lenders requirements. This section provides a brief overview of the
applicable regulations and standards that will be applied to the Project.
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7.2.11 National Requirements

Within the framework of national legislation, limit values for all kinds of industrial activities are
given in the RCAPOI. Ambient air limit values are provided in Annex-2 Table 2.2 of RCAPOI
and these limit values decrease gradually over the years until 2024. The limit values for key
parameters in Table 12 of the RCAPOI are shown in Table 7.1.

Table 7.1: Limit Values Stipulated in the RCAPOI

Limit Value [pg/m?3]
[Deposition mg/m2day]

P Peri
arameter eriod 2024

2014 2015 2016 2017 2018  2019-2023
and later

24 hours
(not to be exceeded
more than 35 times a
calendar year)

Annual 60 56 52 48 44 40 40

100 90 80 70 60 50 50
PM 10

24 hours - - - - - - -

PM 2.5
Annual - - - - - - -

7.2.1.2 International Requirements
IFC Requirements

The IFC provide a portfolio of Standards and Guidelines that should be adhered to for any
project seeking IFC finance. The IFC PS 3: Resource Efficiency and Pollution Prevention**
aims:

“To avoid or minimize adverse impacts on human health and the environment by avoiding or
minimizing pollution from project activities”

To achieve this, the IFC provides both industry-specific and general guidance on GIIP with
respect to ambient air quality and emissions to air. The Project will need to comply with the IFC
Performance Standards, and the standards set out in the IFC EHS General Guidelines*?.

The IFC General EHS Guidelines advise that ‘relevant standards’ with respect to ambient air
quality are national legislated standards or, in their absence, the current World Health
Organisation (WHO) Air Quality Guidelines or other internationally recognised sources. As
Tirkiye has its own nationally legislated standards, as described above, these have been used
to determine significance of potential ambient impacts.

The IFC General EHS Guidelines suggest that, as a general rule, emissions should not
contribute more than 25 percent of the relevant air quality standards to allow additional, future
sustainable development in the same airshed. Therefore, the significance of the impact of the
Project has been discussed in the context of this approach.

EBRD Requirements

The Project has been assessed against the guidance provided by the EBRD Environmental and
Social Policy PR3: Resource Efficiency and Pollution Prevention Control*® the objectives of
which are:

4! International Finance Corporation Performance Standard 3: Resource Efficiency and Pollution Prevention 2012

42 International Finance Corporation, World Bank Group, General Environmental Health and Safety Guidelines
(2008)

43 European Bank for Reconstruction and Development, Environmental and Social Policy 2019
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“adopt the mitigation hierarchy approach to addressing adverse impacts on human health and
the environment arising from the resource use and pollution released from the project”

PR3 refers to EU substantive environmental standards** and requires projects to be structured
so that these can be applied at the project level.

“When host country regulations differ from the levels and measures presented in EU substantive
environmental standards or other appropriate environmental standards identified, projects will
be required to meet whichever is more stringent.”

PR3 also states “The client will structure the project to meet relevant EU substantive
environmental standards, where these can be applied at the project level’. It further clarifies how
this should be implemented and confirms “For the purpose of this PR, EU substantive
environmental standards can be applied at the project level where the EU secondary legislative
document itself contains clear quantitative or qualitative requirements that are applicable at the
project level (as opposed to, e.g., ambient level).”

On this basis the national ambient air quality standards are the primary standards applicable to
the Project.

7.2.1.3 Project Standards

The limit values determined for the project in accordance with national legal requirements are as
summarized in Table 7.2 in addition to EU limit values which have been used to supplement
national standards where specific averaging periods are not included.

Table 7.2: Air Quality Standards
Averaging Turkish Limit Values (%) EU Limit Values (%) WHO/ (Guideline) Project

Parameter

Period (ug/m?3) (ug/m3) Values Standards
50 50 45
24 hours (not to be exceeded (not to be exceeded (not to be exceeded a5
PM 10 more than 35 times a more than 35 times a more than 3-4
year) year) times a year)
Annual 40 40 15 15
15
24 hours } } (not to be exceeded 15

more than 3-4
times a year)

Annual ; 20 5 5

(Y) Annex-2 Table 2.2 of RCAPOI
(3 EU Council Directive “2008/50/EC

PM 25

7.2.2 Study Area and Area of Influence

The project area is located in the Akkdy neighborhood of Aydin Province. The study of
determining the Aol aiming at the evaluation of air quality was carried out by evaluating various
factors and standards. The main evaluations made for this purpose are:

e the distribution of the emission sources
e the land uses and intensities of sensitive receiver types
e regulations and guidelines.

4 Substantive environmental standards of the EU are comprised in EU secondary legislation, e.g., regulations,
and directives. Procedural norms directed at Member States and EU institutions and the jurisprudence of the
European Court of Justice and the Court of First Instance which applies to Member States, EU institutions
and EU legal and natural persons, are excluded from this definition.
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The project activities have the potential to impact residential areas. The nearest residential area
that could be affected by the activities is Akkoy neighborhood.

Another criterion to determine Aol is Turkish Regulation on the Control of Air Pollution
Originating from Industry (RCAPOI) which was published in the Official Gazette dated 03 July
2009 and numbered 27277 and amended with the date 06 November 2020 and numbered
31296. The impact area defined in the RCAPOI for the modelling study suggests an area should
be taken as square-shaped area with a side length of two km which is the minimum Aol.

Within the scope of the Project, emissions from point, areal, and linear sources arising from
road and turbine construction activities are distributed heterogeneously in the field. Hence,
examination areas have been established by separately evaluating each emission source based
on its type. For linear sources, a two-kilometer area on both sides of the source has been
designated as the impact area, while for areal sources, a two-kilometer radius area from the
center of the source has been defined as the impact area. As can be seen in the following
figure, a total of 144 receptors are located in 1 polar grid receptor systems, with 250-meter rings
cut at 10-degree angles to represent field sources. In addition, in order to determine the effect of
emissions from the road on the receptors, a total of 1183 discrete receptor system placed at
intervals of 10 to 100 meters from the source centre were used, as shown in Figure 7.1.

Project Boundarses

Receptors and Impact Ase:

:;- Tucbines

Figure 7.1: Impact Area Selected for the Air Quality Modelling Study

7.2.3 Limitations and Assumptions

Air quality measurements have been classified according to the receptor environment
characterization, considering the size of the Project area. Representative points have been
identified, assuming that they represent the entire region with similar characterization.

It is assumed that during excavation operations, material removal will be carried by trucks, with
a capacity of 10 m3. Additionally, it is assumed that heavy machinery will consume fuel at a rate
of 25 liters per hour. The construction activities will span 156 days, and work will be conducted

for 10 hours per day.
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7.2.4 Baseline Measurement Methodology

Project specific baseline monitoring has been undertaken to support the assessment. When
determining the baseline air quality sampling locations, care was taken to identify points that
would represent all receptors. As mentioned in the previous section, the study area includes
various sensitive receptors such as settlements, forest lands, and agricultural lands. Due to the
extensive coverage of the Project area and the technical impracticality of sampling at all
receptors within this area, representative locations suitable for each receptor type have been
identified. When determining these locations, the following factors were taken into account
based on the receptor type:

1. Settlements: Representative sampling points were identified for settlements within the study
area, where demographic and geographic factors are similar for receptors. For settlements that
are close to each other, they often have similar demographic structures, and if there is
geographic similarity, emission sources also exhibit similarity. In such cases, it is expected that
background emissions would represent each other. Measurement locations for settlements were
selected based on the above-mentioned criteria and representativeness considerations. These
locations were selected taking into account their proximity to turbine installations and
transportation routes, the impact area of activities, and the population distribution and
topographic structure. This will allow for a more accurate assessment of the potential
environmental impacts of turbines and other activities on settlements.

2. Agricultural areas: In agricultural lands, emissions from agricultural activities are possible. In
addition, factors such as long-range and transboundary dust emissions and forest fires can also
affect the emission levels in these areas. Due to all these factors in agricultural lands with
similar geographic structures, similar emissions are expected to occur. Therefore, when
determining emission sampling locations, locations representing the receptor type as a whole
have been identified.

Monitoring was undertaken for PM1o, PM25, parameters. PM1o and PM2s measurements were
carried out at 3 different locations for 7 days between 29 December 2023 and 5 January 2024
for each around the Project area. Monitoring devices are designed to sample dust (PM1o and
PMzs) in ambient air.

7.2.4.1 Overview

Considering the characteristics of the emission sources in the Project timeline, the modelling
study was carried out for the construction phase.

In order to determine construction phase emission impacts, emissions were calculated by using
emission factors and an air quality modelling study was carried out by using AERMOD, which is
the US EPA’s regulatory model.

AERMOD model is one of the most developed computer models estimating hourly, daily and
yearly GLC’s on the basis of the real time values. Model comprises the calculations of different
dispersion models for different sources (point, volume, line) from isolated stacks to fugitive
pollutants. Additionally, it considers conditions like aerodynamic waves and turbulence.

Emission dispersions are calculated by using hourly meteorological data which covers all hours
of one year meaning all best and worst meteorological conditions are considered in the modelling
study for the Project area.

AERMOD model works in a network system defined by the user and calculations are made for
corner points of each receiving environment segments forming the network. The network system
used by AERMOD model can be defined as polar or Cartesian. Additionally, detailed calculations
can be made at the discrete receptor points, which can be determined out of the network system.
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In the dispersion calculations, Planetary boundary layer theory is used. In the model, there is also
an option for hilly areas.

Assessment of construction of phase impacts through the use of dispersion modelling is a
national requirement.

7.2.4.2 Construction Phase Emissions

The land preparation and construction phase activities cover the land arrangement (land
preparation and excavation) activities of the roads and turbine area. Significant pollutant of this
step is dust generated from excavation, loading and unloading on trucks and vehicle
movements. No greenhouse gases are emitted by construction activities except engine
emissions.

Used Emission Factors Used in Calculations

In order to calculate dust and engine emissions, emission factors were used. There has been
two main construction activities during the Project such as road construction and turbine
platform construction.

As mentioned in the previous section, dust emissions resulting from excavation,
loading/unloading to trucks, and vehicle movements occur during construction activities. The
emission factors provided in the literature for these activities and used in calculations for the
Project are as follows.

Excavation

Particulate related emissions from excavation is calculated by emission factors derived from US
EPA AP-42 Section 11. Western Surface Coal Mining Table 11.9-2. These emission factors are
shown below. Moisture content of the material are obtained from Table 11.9-3 of same
document.

_ 0.0029(d)%7

Epmi0= 03 x0.75

_ 0.0046(d)11

Epm2s= o3 x0.017

Where;

Epmio/Pm2.5 : Emissions of PM1o/PM2.s (kg/m3)
d : drop height (as average 2 meter was used)

M : Moisture content (7.9 % was used)

According to these equations, excavation emission factors are calculated as follow;

_0.0029(2)07 _
Epmi0= W x0.75 =0, 0019 kg/m3
11
Epmzs= 22226217 4 9,017 = 0, 00009 kg/m?

(7.9)03

Within the scope of the Project, regular irrigation has been conducted to reduce emissions
resulting from excavation activities during the construction phase. Mojave Desert Air Quality
Management District Antelope Valley Air Pollution Control District Emissions Inventory Guidance
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Mineral Handling and Processing Industries is stated in section VI-D that emission measures in
these activities provide a 75% reduction. Therefore, in the modelling study, a value of

Epmio = 0. 0019 kg/m?3 x 0.25 = 0. 000475 kg/m?3
Epmz2.s = 0. 0009 kg/m3 x 0.25 = 0. 0000225 kg/m? has been used.
Loading/Unloading to trucks

Particulate related emissions from excavation is calculated by emission factors derived from US
EPA AP-42 Section 11. Western Surface Coal Mining Table 11.9-2. These emission factors are
shown below. Moisture content of the material are obtained from Table 11.9-3 of same
document.

0.0596

Epm10 =

Epmzs= 8% % 0.019

(M)l.Z
Where;
Eprmio/Pmz 5 : Emissions of PM1o/PMz2.5 (kg/ton)
M : Moisture content (7.9 % was used)

According to these equations, excavation emission factors are calculated as follow;

0.0596

W x 0.75=0.0069 kg/ton

Epmi0=

As material density is 1.5 ton/m3

Epm10= 0.0046 kg/m3

_ 0580 _
Epmzs = o1z X 0.019= 0.00092 kg/ton

As material density is 1.5 ton/m3
Epmos= 0.00061 kg/m3

In order to reduce dust emissions from the loading and unloading activities, regular irrigation
has been conducted. Emissions Inventory Guidance Mineral Handling and Processing
Industries*® states in section VI-D Table-5 that emission measures in these activities provide a
75% reduction.

Epmio = 0.0046 kg/m3 x 0.25 = 0.00115 kg/m?
Epmz25 = 0.00061 kg/m3 x 0.25 = 0.0001525 kg/m? has been used.
Vehicle Movements (Transportation)

Emissions from transportation of raw material are calculated by emission factors derived from the
EMEP/EEA Air Pollutant Emission Inventory Guidebook 2019-Quarrying and mining of minerals

45 Emissions Inventory Guidance Mineral Handling and Processing Industries, Mojave Desert Air Quality
Management District Antelope Valley Air Pollution Control District, April 2020.
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other than coal- Section 3.3.3 Internal Transport document for unpaved roads. These emission
factors are shown below.

0.45

Epmio = Kpmio X (ki)o-g X (M) X dunpaved X (1 - kP ) x (1—-ER)
s w day
0.45
Erus = ks (1) X () X dymparea x (1= =) 1 - ER)
Where;
Epmi0/pm2.5 : Emissions of PM1o/PM2.s (kg/h)
S : Silt content (3.9% was used)
Wdumper : Dumper weight (40 ton was used)
Junpaved : Total distance (approx. use of 1 km per hour)
ER : Abatement factor (0)
p : Number of days per year with at least 0.254 mm natural
precipitation (average 143 days was used)
kpm10 :0.422 (kg/km)
kpmz,5 :0.042 (kg/km)
Kw 12,72 (t)
ks 112
Kday : 365

According to these equations, vehicle movement emissions factors are calculated as follow;
Epmio = 0.422 X (3.9/12)%° x (40/2.72)%45x 1 x (1-143/365) = 0.313 kg/h

When it is assumed that each truck carries 10 cubic meters of material, the emission factor will
be as follows.

Epwio = 0.313 kg/h / 10 m¥h =0.0313 kg/m?
Epmzs= 0.0422 x (3.9/12)09 x (40/2.72)°45x 1 x (1-143/365) = 0.0313

When it is assumed that each truck carries 10 cubic meters of material, the emission factor will
be as follows.

Epm25=0.0313 kg/h / 10 m3/h =0.00313 kg/m?

In order to reduce dust emissions, haul roads will be regularly watered. In Figure 13.2.2-2 of the
relevant document emission factors were taken, the dust reduction efficiency achieved by road
watering is provided as follows.
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Transportation roads have been regularly watered to ensure a constant moisture level above
5%. This results in an emission reduction value of 95%. After emission measures, emission
factors,

Epmi0 = 0.0313 kg/m3 x 0.05 = 0.0015 kg/m? and
Epm25 = 0.00313 kg/m? x 0.05 = 0.00015 kg/m? has been used.
Overall emission factor

Since all emission factors obtained in the calculations above are in the same unit and will be
applied to the total excavation quantity, they have been combined into a single emission factor.
This unified emission factor has been used in the calculations. The combined emission factor has
been calculated as follows.

TOTALepmio = Excavationermio + Loading epmio+ Transportation ermio + Unloading epmio
TOTALEpm10 = 0.000475 kg/m3 + 0.00115 kg/m?3 + 0.0015 kg/m?3 + 0.00115 kg/m3
TOTALepm10 = 0.004275 kg/m?

TOTALepmz25 = Excavationepmzs + Loading epmz.5+ Transportation epmz.s + Unloading epmz.s
TOTALepm25 = 0.0000225 kg/m?® + 0.0001525 kg/m? + 0.00015 kg/m? + 0.0001525 kg/m?
TOTALEpm25 = 0.0004775 kg/m3

Road Construction Emissions

The road construction emissions calculated based on the emission factors obtained from the
calculations in the previous section are presented for the Roads which are constructed within
the Project and calculated emissions are shown in Table 7.3.

221100030 | ESIA | C | June 2024

Page 120 of 499



Mott MacDonald | | Akkdy Wind Power Plant (WPP) Project
Environmental and Social Impact Assessment (ESIA) Report

Table 7.3: Road Construction Emissions

Excavat

Fill
Volum

Total

1834.3
Road-A_1  g9g48  935.90 o
Road-A_2 183.89 122.15 306.04
1232.0 1889.7
Road-A_3 657.73
3 6
1647.7 3683.8
Road-B 2036.07
5 2
5019.1 7622.0
Road-C 2602.90
7 7
Road-1 107.28 95.77  203.05
1093.2 1474.6
Road-2 381.42
4 6
1284.6
Road-3 423.67 860.94 1
Road-4 18.83 46.40 65.23
13007.5 11978. 24985.
Road-5
0 36 86
6047.4  10945.
Road-6 4898.44
5 89
Approach 3397.3 7364.9
3967.55
Road-1 5 0
Approach 39810.5 5684.0 45494,
Road-2 1 4 55
Approach 1392.8
746.22 646.61
Road-3 3
Entrance
27167. 34660.
Road 7492.54
97 51
West
Switchyar
235.94 13.56  249.50
d Road
Switchyar 5181.8
5049.68 132.16
d Area 4

0.004275

0.0004775

Workin

g
Period

6
months
X 26
days/mo
nth x 10

hours/da

y

= 1560
hours

Emissions
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PM3o PM_s
0.00503 0.00056
0.00084 0.00009
0.00518 0.00058
0.01010 0.00113
0.02089 0.00233
0.00056 0.00006
0.00404 0.00045
0.00352 0.00039
0.00018 0.00002
0.06847 0.00765
0.03000 0.00335
0.02018 0.00225
0.12467 0.01393
0.00382 0.00043
0.09498 0.01061
0.00068 0.00008
0.01420 0.00159

Turbine Construction Emissions
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The turbine construction emissions calculated based on the emission factors obtained from the
calculations in the previous section are presented in Table 7-4.

Table 7-4 Turbine platform construction emissions

Excavati Fill Total

Turbi on Volu Working Emissions

ne No | Volume me ‘ Period ‘

(m°) (m°)

2788.  11842.

T1 9053.65 0.03245 0.00362
59 24
1367. 4923.3 6
T2 355558 0.01349 0.00151
75 3 months
X 26
3237. 71275
T3 3890.06 . . days/mo  0.01953 0.00218
0.004275 0.0004775 nth x 10
862.8 7618.2 hours/da
T4  6755.43 0.02088 0.00233
5 8 y
7115.  32856. = 1560
TS 257417 0.09004 0.01006
05 75 hours
389.3  4684.9
T6  4295.60 . o 0.01284 0.00143

ETL Construction Emissions

In addition to the activities described above, ETL construction will also be carried out. During
this activity, the emission source will be the excavation of the foundations of the high-voltage
power line pylons. For each pylon, four excavations will be carried out with dimensions of 3x3x3
meters, resulting in a total excavation volume of 108 m3. The emissions from this activity have
been calculated and are presented in the Table 7-5.

Table 7-5: ETL Pylon construction emissions

Emissions
EF
Total
Activity Excavation Area (TA)  (kg/im® Working (EF x TA / WP)
Area (m?) Period (WP)
(m?)
PMio
Pylon
Excavation 108 - 108 0.004275 0.0004775 8 Hours 0.0577  0.0064

Due to their separate timing from other construction activities and their very low mass flow rates
the ETL and pylon excavation activities have been excluded from the modelling study.

Engine Activities

Engine emission factors are derived from the EMEP/EEA Air Pollutant Emission Inventory
Guidebook 2019-Non-Road mobile sources and machinery Table 3-2. Vehicle emission factors
are shown in Table 7.6. Average fuel consumption is compiled from heavy duty machine
producers as 25 I/h (20 kg/h = 0.02 t/h).
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Table 7.6: Vehicle Emission Factors

Emission Factor

Parameter
Non-Road (g/kWh-equipment)
NOX 7663 gl/tones fuel
CO 7352 gl/tonnes fuel
PMio 116 g/tonnes fuel
PMzs 116 g/tonnes fuel
SO, 14 g/kg fuel*
VOC 930 g/tonnes fuel
Fuel consumption 20.000 g/h

*Calculated by 0.7% Sulphur content
** Because of the lack of explicit data, sample data was used in accordance with the EMEP/EEA 1.a.4 Section 3.2.3

Engine Activities Within the scope of Construction Phase

Engine emissions include engine emissions from all motor vehicles that can be used for the
Project. It is projected that different number of equipment have been used at the Project area.
The equipment information used in the Project is as presented in Table 7-7:

Table 7-7: Number of Equipment to be Used for the Construction Phase

Type of Equipment Number

Bulldozer 2

Excavator 6

Truck 8

Pick Up 5

Grader 2

Road Roller 1

JCB 2

Trailer 1

Shuttle Bus 2

Grand Total (Equipment/Day) 29

According to this information, emission calculations are shown in Table 7-8.

Table 7-8: Emission Calculation for the Construction Phase

Fuel Emission
pollutant  EMISSION  consumption v Phe_:r| Total Equipment  Total Emission  Threshold Value

ehicle

Factor . (Equipment/Day) gD (kg/h)
(kg/h)

7663

NOx g/t]?nr;es 20,000 x 10°  0.15326 29 4,44 40
ue
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Fuel Emission
Bollutant Emission consumption VePht?(r:Ie Total Equipment Total Emission Threshold Value
Factor (t/h) (Equipment/Day) (kg/h) (kg/h)
(kg/h)
7352
(e{0) g/tonnes 0.02 0.14704 29 4,26 500
fuel
116
PM g/tonnes 0.02 0.00232 29 0,07 10
fuel
SO, 14 gkg 0.02 0.28 29 8,12 60
fuel
930
vOC g/tonnes 0.02 0.0186 29 0,54 30
fuel

The emissions caused by vehicles in the above table have been calculated, and their
comparison with the threshold values in Annex-2 Table 2.1 of the RCAPOI is provided. Since
the exhaust emissions are much lower than threshold values, engine emissions are not included
in the air quality modelling study.

7.2.4.3 Determining Magnitude, Sensitivity and Impact Significance

The significance of potential impacts is a function of the presence and sensitivity of receptors,
and magnitude of the impact.

While evaluating the contribution of the construction phase effects of the Project to the air
quality, the change in the concentrations (process contribution) caused by the Project in
sensitive receptors has been taken into account.

Changes in ambient concentrations over 25% of the relevant standards are considered to
represent an impact of ‘Major’ magnitude as the WBG General EHS Guidelines note that
Projects should: “...prevent or minimize impacts by ensuring that ...emissions do not contribute
a significant portion to the attainment of relevant ambient air quality guidelines or standards. As
a general rule, this guideline suggests 25 percent of the applicable air quality standards to allow
additional future sustainable development in the same airshed.”

The WBG General EHS Guidelines classify ‘poor quality airsheds’ as those where national
standards are exceeded significantly. Therefore, receptors experiencing existing ambient
pollutant concentrations above the relevant standards are concluded to be of ‘High’ sensitivity.

Impact magnitude and receptor sensitivity criteria are presented in in Table 7.9 and Table 7-10.
Where a project creates a new exceedance of an air quality standard, the impact is described
as significant irrespective of the receptor sensitivity and impact magnitude.

Table 7.9: Determination of Receptor Sensitivity

Ground Level Pollutant Concentrations in Relation to Standard Receptor Sensitivity

Above Standard High

75 to 100% of the Standard Medium
50 to 75% of the Standard Low
Below 50% of the Standard Negligible
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Table 7-10: Determination of Impact Magnitude

Change in Concentrations as % of Standard Impact Magnitude

Increase >25% Major
Increase 15-25% Moderate
Increase 5-15% Minor
Increase <5% Negligible

The significance has been determined by the interaction between the magnitude of impacts and
the sensitivity of receptors affected, as depicted in the significance matrix shown in Table 7-11.

Table 7-11: Impact Significant Matrix

Sensitivity of Receptors

Negligible Medium High/Very High
Negligible Insignificant Insignificant Insignificant Insignificant
Minor Insignificant Minor Minor Moderate
Moderate Insignificant Minor Moderate _

7.3 Baseline Conditions and Measurements

7.3.1 Background Measurements

The Akkoy Wind Energy Power Plant has been planned with an access road of 12,746.28
meters in total length. The need for on-site connection roads for the transportation of Project
units to the field has been met by either opening new roads and/or improving/expanding existing
roads.

Air quality measurements were conducted by AIRS Hava Kalitesi Yonetim Hizmetleri Ltd Sti
(AIRS Air Quality Management Services Ltd) for the particulate matters (PM1o0 and PMz:s) at the
points specified in Section 7.2.4 using Sensirion SEN54-based air quality measurement stations
according to the EPA/600/R-22/080 standard. Figure 7.2 shows the selected particulate matter
(PM) sampling points. Estimated locations of sampling points at macro level were determined by
following the pre-modelling study and systematic grid method suggested in the literature (Cruz-
Orive and Gual-Arnau, 2002; Falk at al., 2011; Ferrer-Paris at al., 2013; Gallego, 2005; Gardner
at al., 2008; Nest and Meyer, 2002)“°. After macro level determination, a field study was carried
out and final points were determined. Sampling points have been determined as described in

46 Cruz-Orive, L. M., Gual-Arnau, X. 2002. "Precision of circular systematic sampling”, Journal of Microscopy-
Oxford, 207 225-242.

Falk, M. G., Denham, R. J., Mengersen, K. L. 2011. "Spatially stratified sampling using auxiliary information for
geostatistical mapping", Environmental and Ecological Statistics, 18 (1), 93-108,

Ferrer-Paris, J. R., Rodriguez, J. P., Good, T. C., Sanchez-Mercado, A. Y., Rodriguez-Clark, K. M., Rodriguez,
G. A, Solis, A. 2013. "Systematic, large-scale national biodiversity surveys: NeoMaps as a model for tropical
regions", Diversity and Distributions, 19 (2), 215-231

Gallego, F. J. 2005. "Stratified sampling of satellite images with a systematic grid of points”, Isprs Journal of
Photogrammetry and Remote Sensing, 59 (6), 369-376

Gardner, R. H., Lookingbill, T. R., Townsend, P. A., Ferrari, J. 2008. "A new approach for rescaling land cover
data", Landscape Ecology, 23 (5), 513-526

Nest, M., Meyer, H. D. 2002. "Improving the mapping mechanism of the mapped Fourier method", Chemical
Physics Letters, 352 (5-6), 486-490
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the previous section to represent settlements, forest lands, agricultural lands, and, if applicable,
other sensitive receptors. At each location, sampling was carried out for 7 days.

Figure 7.2: PM Sampling Points

The characteristics of the receptors and the sources of pollution represented by each
measurment location are presented in Table 7.12.

Table 7.12: Measurement Location characteristics

Measgrment Representative Area Representative Sources
Location
This location represents the agricultural areas and Individual Road-A_3, Road-B, Road-C, T1, T2
AK1 .
Houses around T1 and T2 Turbines
AK2 This location represents the agricultural areas and Individual Road-B, Road-3, Road-4, T3, T4
Houses around T3, T4 and T5 Turbines
AK3 This location represents the agricultural areas Road-6, T6

The baseline air quality measurement results are given in Table 7-13 for dust emissions.

Table 7-13:Baseline Air Quality (Dust) Measurement Results

Measurement o 7 Days Average
Location Description of the Receptor PMao (ug/m?) PM,.s (1g/m?)
AK1 Agricultural Area 10.17 5.44
AK2 Agricultural Area 10.24 5.28
AK3 Settlements and Agricultural Area 32.39 17.92
Agricultural Turkish Limit Values (ug/m?3) 40 -
EU Limit Values(ug/m?3) 40 20
WHO Limit Values (ug/mq) 15
Project Standard (ug/m?3) 15

The significance of associated impacts at the identified measurement locations are determined
as a result of the modelling study. For any individual receptor to be identified during the
implementation of the Project or for any grievance received from a nearby user (either during
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construction or operation phase), the Project Company will identify the impact (e.g. through
monitoring, modelling etc.) and will take necessary mitigation measures as defined in Section
7.4.

According to Table 7-13, it is seen that PM1o and PMzs results exceed long term project
standard at AK 3 location. On the other hand, in AK 1 and AK 2 locations, only the PM2.5
results exceed the long-term project standards.

As previously indicated in the preceding sections, values recommended by the World Health
Organization (WHO) have been adopted as the project standard. Following a 15-year study,
WHO significantly lowered the standards set for particulate matter in the year 2021. Considering
the diverse sources of dust and the prevalence of dust transport in the region, even in isolated
areas in Turkiye, it is deemed challenging to maintain these standards, especially in the long
term. The identified dust concentration specifically reflects the impact of the entire spectrum of
natural sources transported to the region and does not possess a quality that can be mitigated
through any preventive measures. It is observed that both PM1o and PMzs values comply with
national and EU limit values.

7.4 Impact Assessment

7.4.1 Construction

Construction activities are associated with the proposed road and turbine construction activities.
These activities are expected to result in temporary dust emissions.

Construction activities include two main parts. The first one is earthworks and site preparation of
the Project area. In this part, dust emissions are generated from excavation, loading and
unloading process and engine emissions from construction equipment and vehicles. The
second part involves turbine construction. In this part, construction equipment’s movement such
as cement mixers, trucks, backhoes, asphalt pavers etc. cause particulate matter emissions
from land and engine emissions.

Air Pollution Contribution Values (APCV) determined from the modelling studies for PM1o, and
PMz;s are listed in Table 7.14. These results are the maximum predicted across the study area.

Table 7.14: Modelling Results for Construction Phase

Parameter Averaging Period = Maximum APCV and Coordinates (X, Y) Project Standards
Daily 45 pg/m®
6.15
s (523061,4145177)
PM /m
wlig/m ) Annual 15 pg/m?®
1.28
(522704,4145587)
Dail 15
Y 0.73
5 (523061,4145177)
PM /m
25 (g )Annual 5 pug/m®
0.14
(522704,4145587)

As seen in Table 7.14, PM10 and PM2.5 parameters comply with project standards. The
cumulative assessment of air quality contribution values resulting from the construction phase of
the Project, along with background measurements, is summarized in Table 7.15. Weekly
measurement results were taken as long-term background concentration. Maximum daily and
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annual average emissions for PM10 and PM2.5 are shown in Figure 7-3 to Figure 7-6. These
monitoring locations are broadly representative of nearby receptors likely to experience the
greatest impacts from the construction activities associated with the Project.

Table 7.15: Cumulative Evaluation of the Construction Phase

Background Air Emission due to Project Cumulative Value at the Monitoring

o Concentration Activities Locations
Monitoring

Location PMio PM,s PMio (ug/m?) PM 5 (ug/m?) PM;o (ug/m?) PMzs (ug/m?3)

(ng/m?) (ug/m?) Daily Annual  Daily  Annual Daily Annual Daily  Annual

AK1 10.17 5.44 1.26 0.18 0.16 0.03 11.43 10.35 5.60 5.47

AK2 10.24 5.28 0.68 0.04 0.09 0.01 10.92 10.28 5.37 5.29

AK3 32.39 17.92 075 0.05 0.08 0.01 33.14 3244 1800  17.93
Turkish Limit Values (ug/m?3) 50 40 - - 50 40 - -
EU Limit Values (ug/m?3) 50 40 - 20 50 40 - 20
WHO Limit Values (ug/m?®) 45 15 15 5 45 15 15 5
Project Standard (ug/m?) 45 15 15 5 45 15 15 5

According to the cumulative emission calculation based on the modelling study and
measurement results, the emissions resulting from the Project

e Inthe AK1 location, PM1o parameter comply with the daily and annual project standards and
the PM2s parameter comply with the daily standards, but the annual standard is slightly
exceeded.

e Inthe AK2 location, PMio parameter comply with the daily and annual project standards and
the PMzs parameter comply with the daily standards, but the annual standard is slightly
exceeded.

e Inthe AK3 location, due to background emissions, all parameters exceed the project
standards.

The fundamental reason of the exceedances lies in the background concentrations exceeding
the project standards. As explained in the previous section, WHO recommended values have
been adopted as project standards, but these values are not highly applicable under Turkish
conditions. Upon examination of the EU and Turkish national standards, it is evident that the
values remain below the limit values. On the other hand, the contribution of the Project to the
existing background is observed to be negligible. The overall significance of the predicted
impacts from the construction phase is presented in through Table 7-16Table 7-19.
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Table 7-16: Impact Significance of Daily PM1g
Receptor Sensitivity Impact Magnitude
- Cumulative Impact
Activity Receptor Standard i QAT Relation to Sensitivity Emission Change in Conc. Magnitude Significance
3 Standard Score Values as % of Standard Score for
(ng/m7) 3
(Hg/m*)

Project Baseline

Below 50% of . L
AK1 45 10.17 Negligible 11.43 Increase <5% Negligible

the Standard
Construction AK2 Below 50% of . .
Activities 45 10.24 the Standard Negligible 10.92 Increase <5% Negligible _
AK3 75 to 100% of _ .. _
45 32.39 Medium 33.14 Increase <5% Negligible

the Standard
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Table 7-17: Impact Significance of Yearly PMio

Receptor Sensitivity Impact Magnitude

Cumulative
Relati t S itivit Emissi Change in M itud impect
Standard Air Quality elation to ensitivity mission R o 6 agnitude Significance
3 Standard Score Values Score for
(ug/m?) 3 Standard
(ng/m°®)

Project Baseline

Activity Receptor

50 to 75% of

AK1 15 10.17 the Standard 10.35 Increase <5% Negligible
Construction AK2 15 50 to 75% of Low . b
Activities 10.24 the Standard 10.28 Increase <5% Negligible
AK3 15 Above . L
32.39 Standard High 32.44 Increase <5% Negligible
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Table 7-18: Impact Significance of Daily PMzs

Receptor Sensitivity Impact Magnitude

; . Cumulative .
Project Baseline Change in Impact

Activity Receptor i it e i .
Standard At Gl Relation to Sensitivity Emission Conc. as % of Magnitude Significance
3 Standard Score Values Score for
(ug/m?) 3 Standard
(Hg/m?)

Below 50% of

AK1 15 5.44 Negligible 5.60 Increase <5% Negligible
the Standard g19 ’ g1
Construction AK2 Below 50% of b . b
Activities 15 5.28 the Standard Negligible 5.37 Increase <5% Negligible
AK3 Above . .
15 17.92 High 18.00 Increase <5% Negligible
Standard
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Table 7-19: Impact Significance of Yearly 25

Receptor Sensitivity Impact Magnitude

; Cumulative
. Project Baseline Change in Impact
Activity Receptor i T . 9 ; e
Standard Air Quality Relation to Sensitivity Emission Conc. as % of Magnitude Significance
3 Standard Score Values Score for
(ng/m?) 3 Standard
(Hg/m?)
Above High
AK1 5 5.44 Standard 5.47 Increase <5% Negligible Insignificant
Construction AK?2 5 Above High o licibl L
Activities 5.28 Standard 5.29 Increase <5% Negligible Insignificant
AK3 5 Above High - L
17.92 17.93 Increase <5% Negligible Insignificant
Standard

The significance relies on the approach outlined in Section 9.2.4 and takes into account the current pollutant concentrations along with the effects of the
Project. The significance assessment has been conducted for the PM1o and PM2s parameters, relying on either short-term or long-term worst-case
scenarios for each monitoring locations.

Based on these results, although there are locations where background emission concentrations exceed project standards, it is anticipated that the
impacts at all points are negligible due to the project's minimal contribution to these areas. In the final assessment, it is not believed that completed
construction activities have left any adverse effects within the impact area.
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Figure 7-3: Maximum Daily Average PMyo Emissions for Construction Phase
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Figure 7-4: Maximum Annual Average PMio Emissions for Construction Phase
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Figure 7-5: Maximum Daily Average PM2s Emissions for Construction Phase
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Figure 7-6: Maximum Annual Average PMzs Emissions for Construction Phase
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7.4.2 Impact Mitigation & Residual Impact

The WBG General EHS Guidelines document was used for air emission abatement techniques
concerning to the construction phase.

During the construction phase of the Project, dust emission will occur due to excavation activities
and movements of construction machinery. Secondly, exhaust emissions from the engines of the
vehicles will occur.

Mitigation measures will include:

e Any unnecessary soil moving/clearing will be avoided to minimize dust.

e All vehicles that generate dust due to transportation or construction works will move within a
speed limit of 30 km/h and speed limit signs will be posted on Project area. All vehicles that
are loaded with sand, soil, gravel or any other material will be covered to prevent the load
from spilling and forming dust. In addition, 20km/h speed limit will be applied on unpaved
surfaces close to settlements.All vehicles will undergo regular maintenance according to the
manufacturer's recommended intervals and individual maintenance schedules will be created
for each vehicle.

e Operators will be trained to take appropriate action in case of abnormal events (e.g., black
smoke emission).

e Vehicles will be turned off when idling is necessary, provided that the ambient temperature is
above 0°C. For ambient temperatures below 0°C, vehicles will be turned off if the idling time
exceeds 5 minutes. Exceptions to this rule may apply in emergency situations, for
occupational health and safety reasons, or due to traffic conditions. Operators will be
informed about these exceptions during their training.

e Drivers will be instructed about the importance of adhering to speed limits and smooth
acceleration to minimize fuel consumption and emissions.

e All piling of materials/soils will be stabilized in a manner that minimizes the occurrence of
dust by wetting the top layer.

e All excavation activities will be organized according to wind direction.
e Travel route will be dampened using a bowser and dust screens utilized if necessary.

e To reduce fugitive dust emission during vehicle operation on public roads and at construction
sites, service roads and material storage sites, dust suppression methods (i.e. watering with
water trucks, speed limits for mobile vehicles, using well-maintained vehicles/equipment) will
be used.

e Dust generating activities will cease during excessively windy periods. Excessive wind
periods and dust generation will be subjectively assessed by field personnel.

e Any loose material that could produce dust when travelling will be covered and/or maintained
appropriate freeboard (+0.3m) on trucks or vessels hauling.

e Stockpiles will be inspected regularly.

e Excessive vehicular movement will be avoided.

e If necessary, haul roads and areas of hard standing of excessive dust will be cleaned.

e Covers and/or control equipment can be used to minimize dust from material handling.

e Vehicles will be kept clean, so that no dirt is carried on the vehicles into and out of the area.

e Stockpiling of stripped surface material, e.g., rock, sand and sail, stockpiling of unwashed
materials, will be limited.

e Design of stockpiles will be optimized to maintain a low profile without a sharp change in
shapes.
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e Good practice will be applied for selection of Project vehicles that meet the latest emission
standards (e.g., EURO 5 or US EPA Tier 2 emission standards) and maintained in a
reasonable working order.

e Emissions from road and off-road vehicles will comply with national or regional programs. A
24-hour monitoring study for PM1o and PM2s parameters will be conducted once every
guarter to determine the impact of the works on air quality and the effectiveness of emission
control measures, as specified in the Air Quality Management Plan Section 2.5.2.
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8 Climate & Greenhouse Gases (GHG)

8.1 Introduction
Climate Change

This chapter reports upon the climate change risk assessment (CCRA) conducted in line with
the Equator Principles IV (Principle 2 and Annex A)*’ for assessing physical climate risks. The
climate change risk assessment considers climate-related risks upon physical project receptors
(as identified within Section 8.2), as well as nearby social and environmental receptors as
outlined within other chapters of this ESIA.

Construction phase impacts of climate change on the Project are within the scope of this
Assessment considering the fact that impacts of climate change have already been observed.
Impacts of climate change on the operational phase of the Project are also within the scope of
this Assessment and are considered to be permanent changes that may affect the Project
throughout its operational lifetime of 49 years.

Greenhouse Gas Emissions

This chapter also considers the potential greenhouse gas (GHG) effects from operation of the
Project, in accordance with IFC, Equator Principles IV, and EBRD guidelines.

Consideration of GHG emissions impacts during the construction phase is scoped in for this
Assessment to review compliance with IFC PSs*, which require a GHG emissions assessment
to determine whether combined Scope 1 and Scope 2 emissions are expected to be more than
25,000 tonnes of CO2 equivalent per year. Although there is no anticipated significant GHG
emissions arising from the operation of the Project considering its nature (i.e., a renewable
energy investment), potential carbon sources during the operation phase of the Project are
provided in this Assessment for effective management of GHG emissions. Also, avoided GHG
emissions associated with the Project during the operational phase are within the scope of this
Assessment.

It is noted that the EBRD guidance*® requires construction-related emissions be included in the
assessment where they are likely to be greater than 5% of the emissions or savings associated
with the operation of the Project. The compliance with EBRD requirements is evaluated in line
with the results of construction phase GHG emissions assessment and provided in relevant
section of this chapter.

8.2 Methodology

8.2.1 Applicable Standards and Guidelines

International standards and guidelines applicable to the Project for the assessment of physical
climate change risks to the Project and carbon impacts of the Project during construction and
operation phases have been presented in this section as follows.

47 Equator Principles IV (2020), Guidance Note on Climate Change Risk Assessment. Last accessed in November
2023 here: Guidance CCRA May 2023 (equator-principles.com)

“8 International Finance Corporation. Performance Standards on Environmental and Social Sustainability. Last
accessed in March 2024 here: https://www.ifc.org/content/dam/ifc/doc/2010/2012-ifc-performance-standard-
3-en.pdf.
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Equator Principles IV (EP [V)*°

The Equator Principles IV (EP IV) are a voluntary set of standards for determining, assessing,
and managing social and environmental risks in project financing, including those related to
climate change and GHG emissions. They were established to provide a minimum standard for
due diligence to support responsible risk decision-making. The principles apply globally and to
various sectors, ensuring that the projects financed are developed in a manner that is socially
responsible and reflects sound environmental management practices. As such, the EP IV
provides guidance on climate change risk assessment (CCRA) and GHG emissions.

International Finance Corporation (IFC): Performance Standards (PSs) on environmental
and social sustainability®*

The IFC Performance Standards (PSs) are part of the IFC’s Sustainability Framework aimed for
the IFC’s clients. The PSs provide guidance on how to identify, manage, and mitigate the risks
and impacts of projects, including those related to changing climate and carbon emissions. As
part of PSs, Guidance Notes are provided with specific requirements for enhancing project
sustainability.

As part of the guidance, a number of requirements are given to clients when certain thresholds
are passed. Regarding GHG emissions, IFC PS3: Resource Efficiency and Pollution Prevention
outlines client responsibilities for managing and reducing GHG emissions.

BSI: Publicly Available Specification 2080: 2023 (PAS 2080)>?

PAS 2080 is a globally recognised framework for managing whole life carbon emissions in
infrastructure and buildings. PAS 2080 contains requirements across the value chain to
establish effective systems for reducing whole life carbon elicited through a rigorous carbon
management process.

Initially published in 2016, the updated 2023 specification introduced changes to help guide and
integrate low-carbon decision-making into all aspects of an assets’ life cycle. Changes include:

e The scope of the standard now includes buildings in addition to infrastructure.
e A greater emphasis on whole life carbon.

e Alignment with net zero.

e A new clause on procurement.

e Encouraging a holistic view of carbon management through systems thinking, by considering
the interconnected relationship between assets, networks, and systems and how all
influence or have control of carbon.

e Highlighting the importance of collaboration and promoting early engagement across the
value chain to integrate decision-making throughout an assets’ lifecycle.

e Links with nature and climate resilience.

Quantifying emissions in the built environment requires a whole life carbon approach across the
lifecycle stages of an infrastructure project. Within PAS 2080: 2016, the lifecycle stages of
infrastructure projects are broken down into 3 stages to enable GHG emissions quantification.

e Before use stage: AO-5

50 Equator Principles. EP4. Last accessed in March 2024 here: The Equator Principles_EP4_July2020 (equator-
principles.com).

5! International Finance Corporation. Performance Standards on Environmental and Social Sustainability. Last
accessed in March 2024 here: 2012-ifc-performance-standards-en.pdf.

52 British Standards Institution (BSI). Publicly available specification 2080:2023. Last accessed in March 2024
here: PAS 2080:2023 Carbon Management in Infrastructure | BSI (bsigroup.com).
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e Use stage: B1-9
e End-of-life stage: C1-4

RICS: Whole life carbon assessment for the built environment>3

RICS whole life carbon assessment (WLCA) standard serves as a technical methodology for
assessing carbon emissions in the built environment. It provides guidance for tracking carbon
emissions across the entire life cycle of buildings and infrastructure projects. This includes
emissions from material production, construction processes, usage, and eventual disposal. The
WLCA standard provides a holistic view, considering three critical components: embodied
carbon, operational carbon, and user carbon.

World Resources Institute: The greenhouse gas (GHG) protocol®*

The GHG protocol establishes a standardised framework to measure and manage GHG
emissions across various contexts. The protocol includes guidance on setting organisational
and operational boundaries, managing inventory quality, and reporting GHG emissions. The
protocol differentiates emissions by scope:

e Scope 1 Direct emissions from owned or controlled sources (e.g., fuel combustion).
e Scope 2: Indirect emissions from purchased electricity, heat, or steam.

Scope 3: Indirect emissions from the entire value chain (e.g., supply chain, product use, waste).

8.2.2 Climate Change

The climate change risk assessment (CCRA) is conducted using the following methodology.
Please note that the same methodology is used to assess physical climate change risks to the
Project during construction and operation phases:

e The study area for the CCRA is defined as the Project area itself and the physical, social,
and environmental receptors. For example, the physical receptors are those mechanical and
electrical equipment and components contained within the Project. Social receptors include
staff and local communities (as identified by Chapter 13: Social Environment). The
environmental receptors are those nearby environments that could be affected by the
combined impacts of changing climate and other impacts caused by the Project.

e The climate baseline shall be constructed using the World Bank Climate Change Knowledge
Portal (CCKP) (containing the climate projection data that underpins the IPCC WG1 AR6
report). A precautionary approach will be used to understand the future climate for the mid-
future (2040-2059) and far-future (2060-2079) based on the following climate change
scenarios:

— SSP1-2.6 for the mid-future (2040-2059) and far-future (2060-2079)
— SSP2-4.5 for the mid-future (2040-2059) and far-future (2060-2079),
— SSP5-8.5 for the mid-future (2040-2059) and far-future (2060-2079).

e Each climate hazard (e.g., increased average mean and maximum temperatures) shall be
analysed using expert knowledge and desk-based review to identify risks to the Project
receptors (e.g., increased speed of thermal fatigue and deterioration of metallic or plastic
components and joints of moving parts due to extremely high temperatures).

5% Royal Institute of Chartered Surveyors. Whole life carbon assessment for the built environment. Last accessed
in March 2024 here: Whole life carbon assessment (WLCA) for the built environment (rics.orq).

54 World Business Council for Sustainable Development and World Resources Institute. The Greenhouse Gas
Protocol, A Corporate Accounting and Reporting Standard. Last accessed in March 2024 here: ghg-protocol-
revised.pdf (ghgprotocol.org).
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e For each risk identified, the effect of climate change for all scenarios both for the mid-future
and the far-future will be assessed, based on a lifespan of 49 years, meaning that the Project
will still be in operation to 2079.

e Embedded mitigation that forms part of the design and provides climate resilience will be
identified.

e Arisk rating for each impact will be determined. The scoring of severity of impact on the
Project infrastructure will take into account embedded design aspects, which may provide
mitigations for climate risks, based on design information made available. The overall risk
rating will then be calculated as the combination of likelihood of occurrence of climate
change variable and severity of impact on the Project infrastructure as outlined in Section
8.4. Significant effects are those risks that are calculated as being either high or extreme.

e Additional mitigation measures will be identified where they exist.

e Residual risks to the Project (after the application of additional mitigation measures) will be
calculated using the same method.

8.2.2.1 Receptors / Area of Influence (Aol)

The Aol with regard to climate resilience is defined as physical receptors that make up the
Project, as well as nearby environmental and social receptors that may be subject to in-
combination climate impacts due to the Project. The receptors that have been identified as
being in scope for the climate change risk assessment include:

e Turbines,
e Switchyard and Administrative Building,
e Access Roads and Site Roads,

e Associated Facility (i.e., the energy transmission line (ETL) to be constructed for connection
of the generated electricity to the national grid),

o Staff.
Please note that receptors related to construction activities have been also identified within the

scope of this Assessment (Please see Table 8.16 for corresponding ones).
8.2.2.2 Impact Assessment

The following qualitative calculation method is used to determine the level of risk associated
with present and future climate change impacts to the Project to understand its risk:

Impact = likelihood of impact (occurence) X severity /consequence of impact

Likelihood

The likelihood of impacts to the infrastructure is rated based on the scale in Table 8.1. This has
been determined based on an evaluation of current and projected (future) climate data, using a
representation of the likelihood of impacts. The current climate impact is based on an estimated
impact return period, using the information collected.

Table 8.1: Likelihood of occurrence of the changing climate variable

Rare Unlikely during next 50 years, or has not occurred in the past five years

Unlikely May arise once in 25 years, or may have occurred in the last five years

Possible May arise once in 10 years, or has happened during the past five years but not every
year

Likely May arise about once per year, or has happened at least once in the past year and

in each of the previous five years
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Rating Likelihood of recurring events

Almost certain Could occur several times per year, or is certain to occur
Source: Produced by Mott MacDonald

Severity

The potential severity of the climate impact is rated based on the scale in Table 8.2. This has
been determined based on a combination of expert judgement and review of available evidence
and literature.

Table 8.2: Potential severity of impact on the Project infrastructure

Rating Likelihood of recurring events

Insignificant No infrastructure damage, little change to service.

Minor Localised infrastructure service disruption. No permanent damage. Some minor
restoration work required. Early renewal of infrastructure by 10-20%. Need for new
/ modified equipment.

Moderate Limited infrastructure damage and loss of service. Damage recoverable by
maintenance and minor repair. Early renewal of infrastructure by 20-50%.

Major Extensive infrastructure damage requiring major repair. Major loss of infrastructure
service. Early renewal of infrastructure by 50-90%. Injury to workforce.

Critical Significant permanent damage and/or complete loss of the infrastructure and the
infrastructure service. Loss of infrastructure support and translocation of service to
other sites. Early renewal of infrastructure by >90%. Serious injury to workforce.

Source: Produced by Mott MacDonald

Evaluation and Determination of Significance of Impact

The risk to the assets of the Project is scored using the risk matrix in Table 8.3 below, which
categorises the level of risk as low, medium, high, or extreme as defined in Table 8.4.

Table 8.3: Risk scoring matrix

Severity of Impact

Insignificant Minor Moderate Major Critical

Likelihood  Rare Negligible Low Low Medium High
Unlikely Negligible Low Medium Medium High
Possible Low Low Medium High High
Likely Low Medium Medium High
Almost certain Low Medium High

Source: Produced by Mott MacDonald

221100030 | ESIA | C | June 2024

Page 143 of 499



Mott MacDonald | Akkdy Wind Power Plant (WPP) Project
Environmental and Social Impact Assessment (ESIA) Report Page 144 of 499

Table 8.4: Risk category
Rating Acceptance level Consequence on the Project

Low Acceptable A low level of vulnerability to specific climate risk(s). Remedial
action or adaptation may be required.

Medium Tolerable A moderate level of vulnerability to specific climate risk(s).
Mitigation action or adaptation could improve resilience, although
an appropriate level of resilience is provided.

High Intolerable / Tolerable A high level of vulnerability to specific climate risk(s). Mitigation
action or adaptation is recommended.

An extreme level of vulnerability to specific climate risk(s).
Mitigation action or adaptation is highly recommended.

Source: Produced by Mott MacDonald

8.2.2.3 Assumptions and Limitations

The assessment in this report is based on freely available information from third parties for
reporting purposes that is relevant to the Project location. This includes observational data from
local weather stations, readily available climate change projections, climate change datasets
and literature at the time of writing this assessment. The following limitations and disclaimer
should be noted:

e Climate change projections: climate projections are not predictions or forecasts but
simulations of potential scenarios of future climate under a range of hypothetical greenhouse
gas emissions scenarios and assumptions. The results from the experiments performed by
climate models cannot, therefore, be treated as exact or factual, but projection options. They
represent representations of how the climate may evolve in response to a range of potential
forcing scenarios. For a single emission scenario, projections can vary significantly as a
function of the model used and how it is applied, so that there is a wide uncertainty band in
the results.

Scenarios exclude outlying “surprise” or “disaster” scenarios in the literature and any
scenario necessarily includes subjective elements and is open to various interpretations.
Generally global projections are more certain than regional, and temperature projections are
more certain than those for precipitation and wind. Further, the degree of uncertainty
associated with all climate change projections increases for projections further into the
future. Climate models and associated projections are updated on a regular basis, implying
changes in the forecasted future climate. The data is obtained to provide a general ‘sense
check’ on the published literature on existing observational and climate projections for the
region.

e Use of this report: This report is relevant to the Project information provided and is not
intended to address changes in Project configuration or modifications that might occur over
time.

e Mott MacDonald has not independently verified the observational or projection data and
does not accept responsibility or liability for any inaccuracies or shortcomings in this
information.

We have not undertaken any climate modelling and rely solely on freely available data on
climate projections in this region.

Should these information sources be modified by these third parties we assume no
responsibility for any of the resulting inaccuracies in any of our reports. Any further research,
analysis or decision-making should take account of the nature of the data sources and climate
projections and should consider the range of literature, additional observational data, evidence
and research available, and any developments in these.
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8.2.3 GHG Emissions

The data used to calculate GHG emissions resulting from Project activities during construction
and operation phases has been provided by the Project Company. Where required data has not
been provided, assumptions were made to quantify emissions. Those assumptions have been
provided within related parts in this Assessment.

8.2.3.1 Construction phase

The information received from the Project Company within the scope of assessment of
construction-related GHG emissions contains the following:

e Technical information of the wind turbines including:
— hub height (m)
— rotor diameter (m)
— swept area (m?)
— total blade length (m)
— tip height (m)
— power ratings (kW)
— volume of the onshore platform and foundation (m3)
— the number of turbines

e Information on the material used for the following wind turbine components: the tower, the
rotor blade, and the nacelle casing.

e Cables and overhead line construction length (km).

e The total area of road construction (m2) resulting from new road construction and road
improvements as well as the material used to construct the roads.

e The total land area taken of each sub project (m?2) and the area (m?) of each land type within
the Project: forestry, agricultural, and non-agricultural land.

e Electricity consumption during the construction phase (MWh).
e Fuel use during the construction phase for both onsite equipment and the transportation of
workers to site (litres).

Emission factors

To calculate the GHG emissions related to the Project’s construction phase requires emission
factors for all materials and assets used during the construction phase. Attempts have been
made to use the most geographically specific emissions factors, but where these are
unavailable due to data limitations, UK based, globally accepted emissions factors have been
used. As such, the emissions factors used for this carbon assessment come from the following
databases:

e GHG Protocol Calculation Tools and Guidance®®,

e Moata Carbon Portal (Mott MacDonald’s in-house carbon calculator),
e [CE v3.0%,

e Department for Energy Security and Net Zero®’,

55 Emissions factors obtained from the GHG Protocol Calculation Tools and Guidance. Last accessed in
February 2024 here: https://ghgprotocol.org/calculation-tools-and-guidance.

56 Circular ecology. Embodied Carbon — The ICE Database. Last accessed in March 2024 here: Embodied
Carbon Footprint Database - Circular Ecology.

5" Department for Energy Security and Net Zero. Greenhouse gas reporting: conversion factors 2023. Last
accessed in March 2024 here: Greenhouse gas reporting: conversion factors 2023 - GOV.UK (www.gov.uk).
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e Emissions factors developed from project experience,
e The International Energy Agency®®,

e JBA consulting®,

e Forest Research®®,

Material quantities

The specific quantities of materials for the wind turbine components were not provided for this
Assessment. To determine the quantity of materials used for the construction of the Project from
the data provided, required several assumptions in relation to the wind turbine materials. The
National Renewable Energy Laboratory’s Wind Turbine Design Cost and Scaling Model®* was
used to determine material quantities for specific wind turbine components within the rotor and
nacelle and was used to determine the weight of the wind turbine towers. Further, assumptions
have been made relating to material types, overhead line specifications, roads, and fuel use.
The full list of assumptions made is provided below under “Assumptions and Limitations” in this
section.

Carbon calculation methodology

Having determined quantities, material types, and emissions factors for the construction phase,
the following equation has been used to calculate the expected GHG emissions from the
Project:

Emissions (tC02e) = rate of activity (unit) X emission factor (tCO2e/unit)

Here, related terms in the above equation refers to the following:

e The rate of activity in the above equation refers to detailed information on the Project (e.g.,
the mass of materials used).

e The emission factor in the above equation refers to the quantity of emissions produced per
unit of activity data obtained from the internationally recognized sources.

Assessment scope

As the scope of this Assessment considers construction-related GHG emissions, the before-use-
stage emissions A1-A5 are calculated. These stages are highlighted in Figure 8.1.

The land-use change emissions result from forestry clearance and the loss of sequestration
potential due to the land-use change. However, there are no emissions resulting from land-use
change as no forest area is taken within the scope of the Project. Therefore, these emissions are
not reported in this Assessment.

°¢ The International Energy Agency. Emissions factors 2022. Last accessed in March 2024 here: Emissions
Factors 2022 - Data product - IEA

59 JBA Consulting. Exploring the economics of land use change for increasing resilience to climate change in
England. Table C-4. Last accessed in March 2024 here: theccc.org.uk/wp-content/uploads/2018/12/JBA-
Consulting-Exploring-the-economics-of-land-use-change-for-increasing-resilience-to-climate-change-in-
England.pdf.

50 Forest Research. The storage of carbon in trees and timber. Last accessed in March 2024 here: The storage
of carbon in trees and timber (forestresearch.gov.uk).

51 The National Renewable Energy Laboratory’s Wind Turbine Design Cost and Scaling Model. Last accessed in
March 2024 here: Wind Turbine Design Cost and Scaling Model (nrel.gov)
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Figure 8.1: PAS 2080: 2016 Lifecycle stages for infrastructure®?

On a whole life carbon basis, the following construction-related activities are within the scope of
this Assessment.

e Al - A3 (Product stage):

— Al: Raw material supply

— A2: Raw material transport

— A3: Manufacture
e A4 (Transport):

— A4: Transportation of materials from factory gate to and from project site
e A5 (Construction process stage)

— Ab.2: On-site activities

— Ab.3: On-site waste

— A5.4: Worker transport

On an emissions scope basis, the following activities are within the scope of the Assessment:

e Scope 1:

— On site activities (fuel consumption)
e Scope 2:

— On site activities (purchased electricity)
e Scope 3:

— Raw material supply

— Raw material transport

— Manufacture

— Transportation of materials

— On-site waste

62 British Standards Institution (BSI). Publicly available specification 2080:2023. Last accessed in March 2024
here: PAS 2080:2023 Carbon Management in Infrastructure | BSI (bsigroup.com)
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— Worker transportation

The scope of the Assessment on a whole life carbon basis and a scope basis is summarised in
Table 8.5.

Table 8.5: Assessment scope

Project section Whole-life carbon Scope Comments
lifecycle stage
Wind turbine components A1-A3 Scope 3 Purchased goods
Road materials A1-A3 Scope 3 Purchased goods
Transmission cables A1-A3 Scope 3 Purchased goods
Material transport from Ad Scope 3 Transport & distribution
factory to site
Power consumption in A5 Scope 2 Purchased electricity
construction
Fuel consumption in A5 Scope 1 Emissions come from operations or lands
construction owned or controlled by the Project
Company.
On-site waste A5 Scope 3 Subcontractor activity
Worker transport to site A5 Scope 3 Employee and or subcontractor commuting

Assumptions and Limitations

High level assumptions made specifically for the assessment of construction-related GHG
emissions are outlined in Table 8.6. The full details and values of each assumption are provided

in the calculation spreadsheet.

Table 8.6: Assumptions made

Category Asset / Assumption Further comments
Component
Material transport Transport Scaled RICS transport distances for the UK This assumption was made due
to site distance to Turkey where appropriate — for national to a lack of data on the transport
transport distances. distances of materials to site
Sourcing of The location and origin of materials — either This assumption was made due
materials locally manufactured, regionally to a lack of information on the
manufactured, or European manufactured, origin of project materials.
was made based on professional judgement
and experience.
Fiberglass The fiberglass used for the wind turbines This assumption was made due
was sourced from Europe. to a lack of information.
On-site waste Excavated Disposed excavated excess soil is out of This assumption was made due
excess soil scope. to a lack of information on the

mass of disposed excavated
excess soil.

Worker transport Diesel used per

Emissions arising from worker transport to

to site worker for the site are out of scope of the assessment
transportation to  as no information on the use of regular
site vehicles and shuttle buses was provided by
the Project Company.
Road construction  Road width A road width of 4m. Provided by the Project
Company
Road depth 9.19 inches assumed as it is in the 75 Assumption was made as data

percentile of gravel road depths given the
road will be used to transport heavy
materials

was only provided on area of
road constructed, not the volume
of material used to construct the
road.
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Category Asset / Assumption Further comments
Component
Gravel density The mid-point of gravel density averages This assumption was made to

was chosen. calculate the volume of gravel
used in road construction

Substation Electrical The substation is outside the scope of this As reported by the Project
substation assessment. Company, an existing substation

will be used within the scope of
the Project.

Fuel On site fuel Assumed that 100% mineral diesel is used Based on professional
consumption to power on site machinery and equipment judgement and industry practice.
and worker as well as to power worker transportation
transport vehicles.

Wind turbines Foundations The provided volume of concrete for the Based on professional

Project is assumed to be the total volume of
concrete used and not concrete used per
turbine.

judgement.

Foundations and
platform

Only concrete is assumed to be used for the
foundations and platform.

Based on professional
judgement and an absence of
data on materials used.

Foundation
concrete

RC 28/ 35 concrete is assumed to be used.

Based on ICE v3.0 concrete
descriptions and professional
judgement.

Turbine
components

Gearbox, generator, and the cooling system
are all excluded from the assessment as
emissions are expected to be a de minimis
portion of total emissions.

Based on professional
judgement.

Turbine
components

The assumed components are:
e Hub

e Pitch bearing

e Pitch bearing system

o Low speed shaft

e Bearing housing

e Mechanical brakes

e Yaw drive and bearing

e Mainframe

o Nacelle cover

® Nose cone

The components within the
turbines is assumed based on
literature and industry common
practice.

These assumptions were made
as data was not provided on the
specific components within each
turbine.

Turbine
components

Material assumptions are made for:
e Hub (Iron)
e Pitch bearing (engineering steel)

e Bearing system (steel, finished cold-
rolled coil)

e Low speed shaft (engineering steel)

e Bearing housing (Steel pickled hot-rolled
coail)

e Mechanical brake (Steel, finished cold-
rolled cail)

e Yaw drive and bearing (Engineering
steel)

e Mainframe (Engineering steel)
e Nacelle cover (Composite fiberglass)

® Nose cone (Composite fiberglass)

The materials for components
are assumed based on literature
and industry common practice.
Specific materials e.g.,
engineering steel is assumed
based on ICE v3.0 material
descriptions
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Category Asset / Assumption Further comments
Component
Turbine The mass for the assumed components was
components derived from an NREL technical report which
mass provides equations using technical

information to quantify the mass of the
assumed components.

The equations used are contained in the
calculation spreadsheet.

8.2.3.2 Operation phase

The information received from the Project Company within the scope of assessment of
operational GHG emissions contains the following:

e Fuel consumption during the operation phase for on-site generators and maintenance and
refurbishment activities (litres),

e Electricity consumption during the operation phase (e.g., for lightning and security purposes
purposes) (MWh).

Emission factors

Emission factors obtained from recognized sources are employed to assess operational GHG
emissions, including the following:

e GHG Protocol Calculation Tools and Guidance63,
e Turkish national electricity grid emissions factors®,

e Turkish electricity generation and electricity consumption point emissions factors information
form®°

Carbon calculation methodology

GHG emissions during the operation phase are calculated using the bottom-up approach
outlined in Section 8.2.3.1, based on publicly available emissions factor data for operating
activities. For example, the use of on-site generators is in L/yr x emissions factor for the fuel
consumption.

Assessment scope

Although there is no anticipated significant GHG emissions arising from the operation of the
Project considering the nature of the Project (i.e., a renewable energy investment), potential
Scope 1 and Scope 2 emission sources during the operation phase of the Project are provided
in this Assessment for effective management of GHG emissions. Also, avoided GHG emissions
associated with the Project during the operational phase are within the scope of this
Assessment.

5% Emissions factors obtained from the GHG Protocol Calculation Tools and Guidance. Last accessed in
February 2024 here: https://ghgprotocol.org/calculation-tools-and-guidance.
54 Turkish national electricity grid emission factors published by the Ministry of Energy and Natural Resources

Last accessed in November 2023 here:
https://enerji.gov.tr//Media/Dizin/EVCED/tr/%C3%87evreVe%C4%B0Oklim/%C4%B0klimDe%C4%9Fi%C5%9

Fikli%C4%9Fi/TUESEmisyonFktr/Belgeler/Bform2020.pdf.

55 Turkish lectricity generation and electricity consumption point emissions factors information form. Last
accessed in February 2024 here:
https://enerji.gov.tr//Media/Dizin/EVCED/tr/%C3%87evreVe%C4%BO0klim/%C4%B0klimDe%C4%9Fi%C5%9
Fikli%C4%9Fi/EmisyonFaktorleri/ TEUVETN_Emisyon_Fakt%C3%B6rleri_Bilgi_Formu.pdf.
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Assumptions and Limitations

Potential GHG emission sources during the operational phase of the Project and approach to
their assessment are provided in this Assessment. However, calculations have not been made
due to lack of data on consumptions at this stage of the Project.

The avoided GHG emissions presented within this Assessment are based on the assumption
associated with energy production, and therefore inherently obtain a large degree of
uncertainty.

8.3 Baseline Conditions

8.3.1 Climate Change

As part of this section, the resilience of the Project to climate change is being assessed. The
Project is located Aydin. Based on the Project location, climatic conditions in Aydin is
considered to be best representing the Project area. Please note that the physical climate
change risk assessment has been carried out for one Project site (that is located in Aydin
province), as the physical characteristics of the Project area most closely match the physical
characteristics of Aydin, hence data for Aydin region has been used.

The climate baseline is presented in two stages. The first is the present-day climate, which
shows the current climatic conditions in Aydin. The second is the future baseline, which
describes projected climate change (presented as a departure from baseline).

Based on an expected operational lifetime of 49 years, the projected climate conditions for a
mid-future (2040-2059) and far-future (2060-2079) are presented. Using a precautionary
principle and in line with Equator Principles IV (EP4), SSP1-2.6 Shared Socioeconomic
Pathway 1) scenario, SSP2-4.5 (Shared Socioeconomic Pathway 2) scenario, and SSP5-8.5
(Shared Socioeconomic Pathway 5) scenario (i.e., the worst-case scenario available) are used
to present projected climate change for the mid-future and the far-future.

The data is drawn from the World Bank CCKP, using data from the IPCC’s sixth Assessment
Report (AR6) published in 2021°%. This data is recent, using the latest climate science, and is
also available at the subnational level (specific to Aydin); however, it has not been dynamically
downscaled to improve accuracy and to correct bias for local climate systems. The highest
emissions scenario available from this dataset is referred to as SSP5-8.5 as mentioned above.
A summary of the data source is presented in Table 8.7.

Table 8.7: Data source employed to establish the future climate baseline

Data source Mid-future time Far-future time Reference Future scenario
horizon horizon period used
World Bank CCKP 2040-2059 2060-2079 1995-2014 SSP1-2.6
World Bank CCKP 2040-2059 2060-2079 1995-2014 SSP2-4.5
World Bank CCKP 2040-2059 2060-2079 1995-2014 SSP5-8.5
8.3.1.1 Present-day climate

According to the data obtained from the Turkish State Meteorological Service®’ for the period
1941 - 2022, the hottest months of the year are July and August, and the coldest months of the
year are January and February (Figure 8.2). The average mean, maximum summer, and

56 Climate Change 2021: The Physical Science Basis. Working Group | Contribution to the IPCC Sixth
Assessment Report, Last accessed in December 2023 here: https://www.ipcc.ch/report/sixth-assessment-
report-working-group-i/.

57 Obtained from Meteoroloji Genel Mudirligi (mgm.gov.tr). Last accessed in December 2023.
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minimum winter temperatures for this period are 17.75 °C, 36.20 °C in July, and 4.30 °C in
January, respectively. The maximum and minimum temperatures measured in this period are
45.1 °C in August and -11.0 °C in January, respectively.
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Figure 8.2: Monthly average mean, maximum and minimum temperatures, Aydin,
present-day (1941 — 2022)%8

The highest recorded average precipitation is 122.60 mm in December for the period 1941 -
2022, whereas the lowest recorded one is 5.7 mm in August (Figure 8.3). For this period, the
annual mean of total precipitation is 659.90 mm.

58 Produced by Mott MacDonald based on the temperature data obtained from the Turkish State Meteorological
Service
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Figure 8.3: Monthly average precipitation data, Aydin, present-day (1941 — 2022)%°
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The present-day (1941-2022) climate in Aydin is summarised in Table 8.8 as follows:

Table 8.8: Present-day (1941 — 2022) climate

Climate variable Value

Mean temperature 17.75°C
Max. summer temperature (July) 36.20 °C
Min. winter temperature (January) 4.30 °C
Average annual precipitation 54.99 mm per month
Average summer precipitation (June / July / August) 9.87 mm per month
Average winter precipitation (December / January / 111.27 mm per month
February)

8.3.1.2 Future climate baseline

The mid-future and far-future projected climate for Aydin according to the World Bank CCKP
SSP1-2.6, SSP2-4.5, and SSP5-8.5 scenarios are presented in Table 8.9. These are projected
values calculated for SSP1-2.6, SSP2-4.5, and SSP5-8.5 climate change scenarios as a
departure from the modelled climate for a reference period (1995-2014) and are specific for the
Aydin region.

Table 8.9: Future climate baseline, SSP1-2.6, SSP2-4.5 & SSP5-8.5, reference period 1995-
2014 (50t percentile)™

Climate variable Reference value Climate value for the Climate value for the
(1995-2014) mid-future (2040-2059) far-future (2060-2079)

Mean average SSP1-2.6 16.83 °C 18.28 °C 18.39 °C

temperature SSP2-4.5 18.40 °C 18.97 °C

59 Produced by Mott MacDonald based on the precipitation data obtained from the Turkish State Meteorological
Service

70 Obtained from https://climateknowledgeportal.worldbank.org/. Last accessed in October 2023.
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Climate variable Reference value Climate value for the Climate value for the
(1995-2014) mid-future (2040-2059)  far-future (2060-2079)
SSP5-8.5 19.00 °C 20.28 °C
Max. temperature (July) SSP1-2.6 33.66 °C 35.79°C 35.91°C
SSP2-4.5 35.81°C 36.68 °C
SSP5-8.5 36.84 °C 38.39 °C
Min. temperature SSP1-2.6 3.40°C 4.10 °C 4.30°C
(January) SSP2-4.5 4.10°C 4.70°C
SSP5-8.5 4.50 °C 5.50 °C
Mean precipitation SSP1-2.6 4.05 mm 3.03 mm 3.30 mm
(August) SSP2-4.5 3.37 mm 2.66 mm
SSP5-8.5 3.37 mm 2.66 mm
Mean precipitation SSP1-2.6 130.44 mm 125.68 mm 131.08 mm
(December) SSP2-4.5 128.23 mm 118.83 mm
SSP5-8.5 119.11 mm 108.74 mm

The present-day climate is established using the climate data covering the period 1941 - 2022,
whereas the future climate baseline is constructed based on the baseline period (1995 — 2014)
available in the World Bank CCKP. Since the timeframes used for the present-day climate and
future climate baseline are different, there is a difference in the value of climate variables in
Table 8.8 and Table 8.9.

The projected changes in maximum and minimum temperatures and precipitation seen in Table
8.9 and are also shown schematically below.

Projected changes in maximum and minimum temperatures for climate change scenarios for the
mid-future and the far-future are shown in figures below.

221100030 | ESIA | C | June 2024



Mott MacDonald | Akkdy Wind Power Plant (WPP) Project
Environmental and Social Impact Assessment (ESIA) Report Page 155 of 499

N W w b
o O o1 O

Temperature (0C)
=N
o O

[Eny
o

January
February
March
April

May

June

July
August
September
October
November
December

== Projected maximum temperature (2040-2059), SSP1-2.6
=@— Projected minimum temperature (2040-2059), SSP1-2.6
=@=— Maximum temperature (reference period)

=@— \inimum temperature (reference period)

Figure 8.4: Projected changes in maximum and minimum air temperatures for the mid-
future, Aydin, SSP1-2.6 1995-2014 reference period (50" percentile)’*
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Figure 8.5: Projected changes in maximum and minimum air temperatures for the far-
future, Aydin, SSP1-2.6, 1995-2014 reference period (50" percentile)?

" Produced by Mott MacDonald based on the data obtained from the World Bank CCKP
2 Produced by Mott MacDonald based on the data obtained from the World Bank CCKP
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Figure 8.6: Projected changes in maximum and minimum air temperatures for the mid-
future, Aydin, SSP2-4.5, 1995-2014 reference period (50" percentile)3

40
35

N W
[62 )

Temperature (oC)
=N
(6] o

=
o

o 6]
January
February
March
April
May
June
July
August
September
October
November
December

=== Projected maximum temperature (2060-2079), SSP2-4.5
==@==Projected minimum temperature (2060-2079), SSP2-4.5
=@==\aximum temperature (reference period)

==@== |\|inimum temperature (reference period)

Figure 8.7: Projected changes in maximum and minimum air temperatures for the far-
future, Aydin, SSP2-4.5, 1995-2014 reference period (50" percentile)’

3 Produced by Mott MacDonald based on the data obtained from the World Bank CCKP
"4 Produced by Mott MacDonald based on the data obtained from the World Bank CCKP
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Figure 8.8: Projected changes in maximum and minimum air temperatures for the mid-
future, Aydin, SSP5-8.5, 1995-2014 reference period (50" percentile)’
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Figure 8.9: Projected changes in maximum and minimum air temperatures for the far-
future, Aydin, SSP5-8.5, 1995-2014 reference period (50" percentile)7®

> Produced by Mott MacDonald based on the data obtained from the World Bank CCKP
¢ Produced by Mott MacDonald based on the data obtained from the World Bank CCKP
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In Figure 8.10, Figure 8.11 and Figure 8.12, the projected changes in the monthly average
precipitation for the mid-future and far-future are presented for SSP1-2.6, SSP2-4.5, and SSP5-
8.5 scenarios, respectively, based on the data accessed via the World Bank CCKP.
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Figure 8.10: Projected changes in monthly average precipitation for the mid-future and
far-future, Aydin, SSP1-2.6, 1995-2014 reference period (50" percentile)
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Figure 8.11: Projected changes in monthly average precipitation for the mid-future and
far-future, Aydin, SSP2-4.5, 1995-2014 reference period (50" percentile)’’
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Figure 8.12: Projected changes in monthly average precipitation for the mid-future and
far-future, Aydin, SSP5-8.5, 1995-2014 reference period (50" percentile)’®

" Produced by Mott MacDonald based on the data obtained from the World Bank CCKP
8 Produced by Mott MacDonald based on the data obtained from the World Bank CCKP
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Changes in extreme weather events

In addition to changes in average mean, maximum and minimum temperatures and precipitation
regimes, climate change may also result in changes in extreme weather events.

Extreme Precipitation

Climate projections data for extreme precipitation events are available in the World Bank CCKP.
The mid-future and far-future projected changes in the average largest 5-day cumulative
precipitation and number of days with precipitation greater than 20 mm in December for SSP1-
2.6, SSP2-4.5, and SSP5-8.5 climate change scenarios for Aydin are presented in Table 8.10
and Table 8.11, respectively.

Table 8.10: Projected changes in the average largest 5-day cumulative precipitation in
December for the mid-future and far-future, Aydin, SSP1-2.6, SSP2-4.5 & SSP5-8.5, 1995-
2014 reference period (50" percentile)”®

Future scenario Reference value (1995- Climate value for the Climate value for the far-
2014) mid-future (2040-2059) future (2060-2079)

SSP1-2.6 110 mm 104 mm 117 mm

SSP2-4.5 110 mm 112 mm 106mm

SSP5-8.5 110 mm 107 mm 104 mm

Table 8.11: Projected changes in the number of days with precipitation >20mm in
December for the mid-future and far-future, Aydin, SSP1-2.6, SSP2-4.5 & SSP5-8.5, 1995-
2014 reference period (50" percentile)®®

Future scenario Reference value (1995- Climate value for the Climate value for the far-
2014) mid-future (2040-2059) future (2060-2079)

SSP1-2.6 1.5 days 1.5 days 1.6 days

SSP2-4.5 1.5 days 1.5 days 1.3 days

SSP5-8.5 1.5 days 1.4 days 1.3 days

Although Table 8.11 shows a slight change from the baseline for all climate change scenarios
for both timeframes, projections provided in Table 8.10 vary by climate change scenario and
time period.

Heatwaves

Figure 8.13, Figure 8.14, and Figure 8.15 show projected changes in number of hot days with
temperature greater than 35 °C for SSP1-2.6, SSP2-4.5, and SSP5-8.5 scenarios, respectively,
for the mid-future and far-future based on the data accessed via the World Bank CCKP.

7° Produced by Mott MacDonald based on the data available in the World Bank CCKP.
80 Produced by Mott MacDonald based on the data available in the World Bank CCKP.
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Figure 8.13: Projected changes in number of hot days (Tmax >35°C) for the mid-future
and far-future, Aydin, SSP1-2.6, 1995-2014 reference period (50" percentile)s!
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Figure 8.14: Projected changes in number of hot days (Tmax >35°C) for the mid-future
and far-future, Aydin, SSP2-4.5, 1995-2014 reference period (50" percentile)?

81 Produced by Mott MacDonald based on the data obtained from the World Bank CCKP.
82 Produced by Mott MacDonald based on the data obtained from the World Bank CCKP.
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Figure 8.15: Projected changes in number of hot days (Tmax >35°C) for the mid-future
and far-future, Aydin, SSP5-8.5, 1995-2014 reference period (50" percentile)s?

Based on the temperature projections presented before, alongside the projected number of hot
days (temperature greater than 35°C) (Figure 8.13, Figure 8.14, and Figure 8.15), the intensity
and frequency of heatwaves are anticipated to follow an increasing trend for all scenarios for
both timeframes due to increasing surface temperatures. This might affect the Project through
overheating and failure of mechanical and electrical equipment and expansion and warping of
metallic and plastic components, as well as reducing water availability for the different phases of
the Project. This may be exacerbated through solar gain during cloud-free periods of summers.

Cold waves

Table 8.12 and Table 8.13 show projected changes in the number of frost days (Tmin <0°C) and
ice days (Tmax <0°C) in January for SSP1-2.6, SSP2-4.5, and SSP5-8.5 climate change
scenarios for the mid-future and the far-future based on the data accessed via the World Bank
CCKP.

Table 8.12: Projected changes in the number of frost days (Tmin <0°C) in January for the
mid-future and the far-future, Aydin, SSP1-2.6, SSP2-4.5 & SSP5-8.5, 1995-2014 reference
period (50" percentile)s

Future scenario Reference value (1995- Climate value for the Climate value for the far
2014) mid-future (2040-2059) future (2060-2079)

SSP1-2.6 6.83 days 5.11 days 5.04 days

SSP2-4.5 6.83 days 5.33 days 4.22 days

SSP5-8.5 6.83 days 4.32 days 2.89 days

8% Produced by Mott MacDonald based on the data obtained from the World Bank CCKP.
84 Produced by Mott MacDonald based on the data available in the World Bank CCKP

221100030 | ESIA | C | June 2024

Page 162 of 499



Mott MacDonald | Akkdy Wind Power Plant (WPP) Project
Environmental and Social Impact Assessment (ESIA) Report

Table 8.13: Projected changes in the number of ice days (Tmax <0°C) in January for the
mid-future and the far-future, Aydin, SSP1-2.6, SSP2-4.5 & SSP5-8.5, 1995-2014 reference
period (50" percentile)s®

Future scenario Reference value (1995- Climate value for the Climate value for the far
2014) mid-future (2040-2059) future (2060-2079)

SSP1-2.6 0.04 days 0.01 days 0 days

SSP2-4.5 0.04 days 0 days 0 days

SSP5-8.5 0.04 days 0 days 0 days

Based on the temperature projections presented before, alongside the projected number of frost
days (Tmin <0°C) and ice days (Tmax <0°C) (Table 8.12 and Table 8.13), the intensity and
frequency of cold waves are not anticipated to increase due to increasing surface temperatures
for both timeframes and for all scenarios.

Storms

Increased surface temperatures may cause changes to the intensity and frequency of storms.
Although the degree of change in winds and storms is not certain and there is no data for potential
changes in storm track, intensity, and speed of storms, the changes are expected to include a
trend towards stronger winds and intense storms. This might affect the Project through heavy
rainfall and high winds, which may cause additional stress to structure and structural damage.

Flooding

Flooding due to surface runoff (pluvial flooding) may increase due to both development and
changes in land cover, as well as changes in rainfall events. Depending on the projected changes
in extreme precipitation events, sudden downpours and flash flooding may increase in frequency.
Furthermore, hotter temperatures may increase soil dryness and inability to absorb rainfall and
thereby increase surface runoff potential and flash flood risk.

Menderes River is located 5 km northeast of the closest turbine T1, whereas it is located 2 km
north of the substation to which the ETL is connected within the scope of the Project. Since the
nearest river is a considerable distance from the closest turbine and substation, any risk
associated with the flooding is not anticipated.

Wildfires

The risk of wildfires might increase associated with the increasing intensity and frequency of
droughts and heatwaves, which might pose various threats to project receptors such as damage
to the infrastructure. The Project is not located in or near a forestry area. Therefore, severity of
impact is considered as insignificant.

Extreme mass movements

The intensity and frequency of extreme mass movements (i.e., landslides and land subsidence)
might increase due to the increase in the frequency and intensity of extreme precipitation events.
This poses a variety of threats for project receptors; for example, extreme mass movements might
lead to significant damage to the project infrastructure.

According to the records of the General Directorate of Mineral Research and Exploration, the
nearest landslide in the Project area is 20 km away and there is no presence of magmatic rocks
in the Project area.

Additionally, according to the analysis results of the Landslide Maps made by General Directorate
of Mineral Research and Exploration, there is no movement area, including any old landslide,

85 Produced by Mott MacDonald based on the data available in the World Bank CCKP
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active landslide, slide, areally mappable active flow, or areally mappable old landslide, within the
Project area and its close vicinity®® (More detailed information on the subject has been provided
in Chapter 6: Land Use, Soil, and Geology.). Moreover, the Project is not located on a steeply
sloping area but on a flat ground. Therefore, any risk associated with landslides and land
subsidence is not anticipated for the Project.

Sea level rise

Although the Project is located in a coastal area, it is situated slightly inland (i.e., the closest
turbine T5 is located 2km west of the Aegean Sea) and at an elevation of approximately 100-
150m. Therefore, it is not expected that sea-level rise will impact the Project area®’.

8.3.2 Greenhouse Gas (GHG) Emissions

According to the International Energy Agency (IEA), the energy sector is estimated to account
for more than 75% of total GHG emissions on a global basis®. Tirkiye’s latest national GHG
inventory to the UNFCCC disclosed annual emissions of around 524 Mt of COze based on 2020
data®. The energy sector is the major source of GHG emissions in Turkiye, constituting 70% of
total emissions with 368 Mt of COze. The main contributor is energy industries accounting for
38.9% of total emissions, which is followed by transport sector with 20.5%, other sectors with
21.9%, and manufacturing industries with 16.4%. There is a 163.3% increase in the energy
sector related GHG emissions between 1990-2020. In Table 8.14, national GHG emissions for
2020 by sector are also presented.

Table 8.14: 2020 GHG emissions by sector

Sector Mt CO.e

Energy 367.6
IPPU 66.8
Agriculture 73.2
Waste 16.4
Land use, land-use change, and forestry (LULUCF) -56.9
Total (excluding LULUCF) 523.9
Total (with LULUCF) 466.9

According to 2023 national energy statistics shared by the Ministry of Energy and Natural
Resources, the shares of resources in energy production are presented in Table 8.15. As seen
from Table 8.15, 39.1% of energy is produced by renewable energy sources.

Table 8.15: The share of resources in energy production®

Resource Share in production (%)
Coal 36.3%
Natural gas 21.4%
Hydropower 19.6%

86 Akkdy WPP National EIA Report, 2022, Nartus

87 Last accessed in December 2023 here: Climate Central | Land projected to be below annual flood level in 2100

88 |EA (2023), Greenhouse Gas Emissions from Energy Data Explorer, IEA, Paris, Last accessed in December
2023 here: https://www.iea.org/data-and-statistics/data-tools/greenhouse-gas-emissions-from-energy-data-
explorer.

89 UNFCC (2022) Turkey. 2022 National Inventory Report (NIR), Last accessed in December 2023 here:
https://unfccc.int/documents/461926.

90 2023 national energy statistics on energy shared by the Ministry of Energy and Natural Resources. Last
accessed February 2024 here: https://enerji.gov.tr/infobank-energy-electricity.
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Resource Share in production (%)
Wind 10.4%

Solar 5.7%

Geothermal 3.4%

Others 3.2%

There is no anticipated significant release of GHG emissions associated with the Project
activities during its operation because of the nature of the Project (i.e., wind renewable energy
generation). When it becomes operational, the carbon intensity of the energy sector will reduce
on a national basis and renewable energy capacity will increase nationally.

A greenhouse gas assessment is required to determine whether combined Scope 1 and Scope
2 Emissions are expected to be more than 100,000 tonnes of CO:2 equivalent annually,
according to Equator Principles (EP 1V)®!, and 25,000 tonnes of CO: equivalent annually as
stated in the IFC performance standards®?. If the Project is likely to exceed this threshold, then
consideration must be given to relevant Climate Transition Risks (as defined by the TCFD) and
an alternatives analysis completed which evaluates lower Greenhouse Gas (GHG) intensive
alternatives. However, it is expected that emissions during operation of the Project (e.g.,
emissions due to maintenance or renewal activities) will be minimal so it will be under the
threshold requiring further assessment. Thus, it is aligned with the EP 1V, IFC performance
standards, and the EBRD requirements.

In this Assessment, the result is presented alongside the broader context of Tiirkiye’s national
GHG emissions inventory to provide context for the scale of the Project's contribution to
reducing the carbon intensity of the energy sector.

8.4 Assessment of Impacts

8.4.1 Climate Change

As outlined in Section 8.3, climate projections for both timeframes for all climate change
scenarios for Aydin include the following:

e Increase in both average and extreme temperatures particularly during summer

e Increase in minimum temperatures in particular during winter

e Decrease in monthly average precipitation particularly during winter®?

e Increase in the frequency and/or intensity of extreme weather events such as heatwaves and
storms.

Based on these climate trends and details provided within the baseline conditions, a range of
climate hazards and their potential impacts on the receptors of the Project have been identified
both for construction and operation phases and presented in Table 8.16 and Table 8.17.

8.4.1.1 Construction phase

The climate change risk assessment performed for the construction phase of the Project is
presented in Table 8.16 and has been undertaken in line with the methodology presented in
Section 8.2. It summarises the potential impacts to the Project’s construction activities due to

91 Equator Principles, Implementation Note, 2020. Last accessed December 2023 here: https://equator-
principles.com/app/uploads/Implementation Note Sept2020.pdf

92 |FC, Performance Standard 3, 2012. Last accessed December 2023 here:
https://www.ifc.org/content/dam/ifc/doc/2010/2012-ifc-performance-standard-3-en.pdf

9 For SSP1-2.6 scenario, a slight increase in precipitation is projected for the far-future. This is not taken into
consideration in the assessment, since there is no considerable projected increase.
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climate hazards affecting sensitivities of receptors and applies a risk rating to each potential
impact.

Since the construction activities will take place over the short term, this Assessment has been
performed only for the mid-future. As outlined in Section 8.3.1.2, projected changes in most of
climate variables are quite close to each other for SSP1-2.6, SSP2-4.5, and SSP5-8.5
scenarios, in part due to the time horizon used for this assessment, and as the difference
between the scenarios widens more in the latter half of the century. For such cases, the
likelihood of occurrence of climate hazard and severity of impact are considered to be similar in
a qualitative approach.
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Table 8.16: Climate change impact assessment for the construction phase

Associated Likelihood of Affected Climate Embedded Severity of impact Risk Rating Potential Residual Risk Rating
climate- occurrence (of receptor(s) impact mitigation mitigating
hazard climate-hazard) action(s) action(s)
SSP1- SSP2-SSP5- SSP1- SSP2- SSP5- SSP1- SSP2- SSP5- SSP1-2.6 SSP2-4.5SSP5-8.5
2.6 45 85 2.6 4.5 8.5 2.6 4.5 8.5
Increase in Almost certain Construction Engines may  N/A Moderate High Operators will Negligible
mean equipment overheat regularly inspect
seasonal and causing the construction
temperatures machinery machinery to equipment and
and extreme be unusable. machinery, for
high summer example the
temperatures coolant levels will
during be checked on a
heatwaves daily basis.
Construction

equipment and
machinery will be
cleaned regularly
to prevent dust
accumulation,
which might block
the airflow and
cause overheating.

Construction
equipment and
machinery will be
shut down when
they are not used
to protect them
from overheating.

Construction
equipment and
machinery will not
be stored under
the direct influence
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Likelihood of
occurrence (of
climate-hazard)

SSP1- SSP2-SSP5-
2.6 45 85

Affected
receptor(s)

Associated
climate-
hazard

Embedded
mitigation
action(s)

Climate
impact

Severity of impact

SSP1- SSP2- SSP5-
2.6 4.5 8.5

Risk Rating

SSP1- SSP2- SSP5-

2.6 4.5

8.5

Potential
mitigating
action(s)

of sunlight, for
example they will
be stored in cool
and dry storage
areas or
underneath tarps
or trees.
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Residual Risk Rating

SSP1-2.6 SSP2-4.5SSP5-8.5

Office / Overheating of N/A Minor Medium Office / welfare Negligible
welfare office or facilities will be
facilities welfare equipped with
facilities, proper air
reducing conditioning
productivity system.
Staff health Heat stroke N/A Moderate High In the construction ~ Low
and safety could occur in site, there will be

exposed
locations. The
decrease of
workers will
lead to delays
to the
schedule due
to productivity
being down if
workers are ill
or on leave
therefore no
one is
available to
operate the
machinery.

air-conditioned
areas for workers
to rest.

As the day gets
warmer,
construction
workers will be
allowed to take
frequent breaks in
air-conditioned
areas and
provided with
plenty of drinking
water.

Proper PPE
including mesh
safety vests
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Associated Likelihood of Affected Climate Embedded Severity of impact Risk Rating Potential Residual Risk Rating
climate- occurrence (of receptor(s) impact mitigation mitigating
hazard climate-hazard) action(s) action(s)

SSP1- SSP2-SSP5- SSP1- SSP2- SSP5- SSP1- SSP2- SSP5- SSP1-2.6 SSP2-4.5SSP5-8.5
2.6 45 85 2.6 4.5 8.5 2.6 4.5 8.5

helping increase
airflow, high-
visibility clothing
reflecting sunlight,
cooling headbands
or hardhat
sweatbands will be
provided to
workers.

The construction
schedule will take
into account the
coldest and hottest
hours of the day to
limit the exposure,
for example, the
more physically
demanding works
will be carried out
during the coldest
hours of the day.

Training will be
provided to
workers to raise
awareness of heat-
related stress

symptoms.
Increase in Possible Material Material and N/A Minor Low Stockpile design Negligible
frequency storage / soil stockpiles will include
and intensity soil dry out leading measures to
of drought stockpiles / to more dust prevent dust
associated on site. generation and
with low runoff (e.g.,
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Associated Likelihood of Affected
receptor(s)

climate- occurrence (of
hazard climate-hazard)

SSP1- SSP2-SSP5-
2.6 45 85

precipitation laydown
over a long area
period of

time

Climate
impact

Embedded
mitigation
action(s)

Severity of impact

SSP1-
2.6

Risk Rating

SSP1- SSP2- SSP5-
2.6

Potential Residual Risk Rating
mitigating
action(s)

SSP1-2.6 SSP2-4.5SSP5-8.5

avoiding steep
angles).

Windbreaks (e.g.
fencing or barriers)
will be included
around the
stockpiles in the
design.

Dust suppression
system will be
available on the
construction site.

Stockpiles will be
watered on a
regular basis to
keep its moisture
content at a certain
level.

Air quality on the
site will be
monitored and
reported on a
regular basis.

Increase in Possible Material

extreme high storage /

wind speeds soil

and storm stockpiles /

events laydown
area

Materials and
soil blown
away creating
dust on site

N/A

Minor

Low

Windbreaks (e.g. Negligible
fencing or barriers)

will be placed at

right angles and

spacing to the

prevailing wind
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Likelihood of
occurrence (of
climate-hazard)

SSP1- SSP2-SSP5-
2.6 45 85

Affected
receptor(s)

Climate
impact

Associated
climate-
hazard

Embedded

mitigation

action(s)
SSP1-
2.6

SSP2-
4.5

Severity of impact

SSP5-
8.5

Risk Rating

SSP1- SSP2- SSP5-

2.6

4.5 8.5

Potential
mitigating
action(s)

currents in the
design.

Dust suppression
system will be
available on the
construction site.
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Residual Risk Rating

SSP1-2.6 SSP2-4.5SSP5-8.5

Office / Damage from N/A Minor Low Windbreaks as Negligible
welfare wind to mentioned above,
facilities temporary
faulltlgs, Iltems such as
pote_ntlally partially installed
making them decking, roofs,
unusable at walls, etc. that
times. might be
dismantled or
damaged by high
winds will be
supported.
Construction  Unsafe N/A Moderate Medium Emergency Low
workers’ working Response Plan will
health and conditions on be prepared and
safety site leading to implemented.
restrictions on
working time
or activities
being carried
out. Potential
delays to
schedule.
Precipitation ~ Unlikely LikelyUnlikely Material Materials and  Necessary Minor Minor Minor Low MediumLow  Erosion Control Negligible NegligibleNegligible
changes and storage / soil have permission Management Plan
increase in soil potential to will be
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Likelihood of
occurrence (of
climate-hazard)

SSP1- SSP2-SSP5-
2.6 45 85

Affected
receptor(s)

Associated
climate-
hazard

Climate
impact

Embedded
mitigation
action(s)

Potential
mitigating
action(s)
SSP1- SSP2- SSP5-

2.6 4.5 8.5

Severity of impact  Risk Rating Residual Risk Rating

SSP1-
2.6

SSP2-
4.5

SSP5-
8.5

SSP1-2.6 SSP2-4.5SSP5-8.5

rainfall stockpiles / runoff into obtained will be prepared
intensity laydown watercourses; from the and implemented.
during area this could lead ~State
extreme to pollution. Hydraulic
events Work (DSI)
for the
material
storage /
stockpiles /
laydown
area.
Construction  Waterlogging  N/A Minor Minor Minor Low MediumLow  Emergency Negligible Low Negligible
equipment of sites Response Plan will
and restricting be prepared and
machinery ability of implemented.
machinery to
operate on wet
ground
Access Restricted site  N/A Minor Minor Minor Low MediumLow Emergency Negligible Low Negligible
roads and access/ staff Response Plan will
site roads, being unable be prepared and
to make it to implemented.
work leading
to delays.
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8.4.1.2 Operation phase

The climate change risk assessment carried out for the operation phase of the Project is
presented in Table 8.17 and has been undertaken in line with the methodology presented in
Section 8.2. It summarises the potential impacts to the Project due to climate hazards affecting
sensitivities of the Project assets and applies a risk rating to each potential impact.

As stated earlier in Section 8.4.1.1, projected changes in most of climate variables for SSP1-
2.6, SSP2-4.5, and SSP5-8.5 scenarios are quite close to each other in the mid-future and the
far-future. For such cases, the likelihood of occurrence of climate hazard and severity of impact
are considered to be similar in a qualitative approach.

Embedded mitigations at this stage of design have been identified and considered in deriving
the risk scores, but scores should be updated as design progresses and more detailed design
information becomes available.
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Table 8.17: Climate change impact assessment

Associa Likelihood of occurrence Affecte Climate Embedded Severity of impact Risk Rating Potential Residual Risk Rating
ted (of climate-hazard) d impact mitigation mitigating
E!r:aartje- Mid-future Far-future :gz)epto e Mid-future Far-future Mid-future Far-future ST E) Mid-future Far-future
SSP1 SSP SS SS SS SS SSP1- SSP2-SSP SSP1SS SS SSP1 SSP SS SSP SS SS SSP1SSP2SS SSP1SSP2SSP5
-2.6  2-45P5- P1- P2- P5- 2.6 45 585-26 P2-P5 -26 2-45P5-1-2.6P2- P5- -26 -45 P5--26 -45 -85
8.5 2.6 45 8.5 4.5 8.5 8.5 45 85 8.5
Increase  Almost certain Mechan Fatigue The Project Insignificant Minor Low Medium Mechanica Negligible Low
in mean ical and and will be | and
seasonal electric degradati  designed to electrical
temperat al on of wind include component
ures and equipm energy SCADA s of the
extreme entand converter  system, wind
high compon s which allows energy
summer ents consisting  for ongoing converters
temperat of wind controlling and
ures turbine and substation
during generator  monitoring of will be
heatwav s (WTGs), the system reviewed
es AC-DC during to confirm
convertor  monitoring that
s, and and temperatur
invertors maintenance e
and . tolerances
compone include
nts' of the Parameters projected
switchyar 0 po temperatur
d such as monitored e
power will include increases.
transform the status of ThIS will
ers due to the wind include
extreme energy elements
temperatu oo enar such as
res. and relevant transforme
Expansio  ambient Insignificant Minor Low Medium rs and Negligible Low
n of parameters other .
metallic or  such as rotor Zgz?;:;:::t
plastic speed, that may

compone temperature,
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Associa Likelihood of occurrence Affecte Climate Embedded Severity of impact Risk Rating Potential Residual Risk Rating
ted (of climate-hazard) d impact mitigation mitigating
E!r:aartje- Mid-future Far-future :gz)epto e Mid-future Far-future Mid-future Far-future ST E) Mid-future Far-future
SSP1 SSP SS SS SS SS SSP1- SSP2-SSP SSP1SS SS SSP1 SSP SS SSP SS SS SSP1SSP2SS SSP1SSP2SSP5
-2.6  2-45P5- P1- P2- P5- 2.6 45 5-85-26 P2-P5- -26 2-45P5- 1-2.6P2- P5- -26 -45 P5--26 -45 -85
8.5 2.6 45 8.5 45 8.5 8.5 45 85 8.5
nts and wind speed, be
joints of blade load, vulnerable
moving etc. to high
parts temperatur
Increased The Minor Minor Medium Medium €s, Low Low
failure components
rate of of the wind Adequate
mechanic  energy cooling or
al and converter capacity
electrical sensitive to for fitting
equipmen  high additional
t, temperature cooling will
including s will be be
safety designed to included
critical include a for the
equipmen  cooling substation
t system. In in future
Power addltlon_, Insignificant Insignificant Low Low decades. Negligible Low
those will be
storage monitored
and . | Componen
transmissi tcr?r r;t:g:]ous Y ts a_nd
on equipment
reduction temperature of wind
s within \s/\t/a;::rs. energy
the converters
substation ‘cTmperature and
and s are .hlgh, substation
transform the wind will be
ers and energy monitored
hence convefter during and
decrease then either inspected
in net runs at after
power reduced heatwaves
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Associa Likelihood of occurrence Affecte Climate Embedded Severity of impact Risk Rating Potential Residual Risk Rating
ted (of climate-hazard) d impact mitigation mitigating
E!r:aartje- Mid-future Far-future :gz)epto e Mid-future Far-future Mid-future Far-future ST E) Mid-future Far-future
SSP1 SSP SS SS SS SS SSP1- SSP2-SSP SSP1SS SS SSP1 SSP SS SSP SS SS SSP1SSP2SS SSP1SSP2SSP5
-2.6  2-4.5P5- P1- P2- P5- 2.6 45 5-85-26 P2-P5- -26 2-45P5- 1-2.6P2- P5- -26 -45 P5--26 -45 -85
8.5 2.6 45 85 4.5 85 8.5 4.5 8.5 8.5
generatio  power or to identify
n stops. any
Overheati Insignificant Minor Low Medium damage or Negligible Low
ng of deteriorati
cables, on f”“:d
and lower (r:;aln enan
capacity .
of the r(iquweme
cable to nt.
transmit
energy Ongoing
monitoring
of power
production
will be
ensured
during
extremes
to identify
losses if
any.
Increase  Possible Likely Building Significan  Fire Insignificant Insignificant Low Low Emergenc Insignificant  Insignificant
d risk of structur t protection The Project is y
wildfires, e, structural and not located in Response
particula damage suppression or near a Plan will
rly . Access Sys.tem will forestry area. be
associat roads be included Therefore, prepared
ed with and site in the Severity of and
droughts roads design. impact is implement
and considered as ed.
heatwav _ insignificant.
es Associa
ted
facility
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Associa Likelihood of occurrence Affecte Climate Embedded Severity of impact Risk Rating Potential Residual Risk Rating
ted (of climate-hazard) d impact mitigation mitigating
E!r:aartje- Mid-future Far-future :gz)epto ) Mid-future Far-future Mid-future Far-future CEemE) Mid-future Far-future
SSP1 SSP SS SS SS SS SSP1- SSP2-SSP SSP1SS SS SSP1 SSP SS SSP SS SS SSP1SSP2SS SSP1SSP2SSP5
-2.6  2-45P5- P1- P2- P5- 2.6 45 5-85-26 P2-P5- -26 2-45P5- 1-2.6P2- P5- -26 -45 P5--26 -45 -85
8.5 2.6 45 8.5 45 8.5 8.5 45 85 8.5
Staff Significan Insignificant In significant ~ Low Low Insignificant Insignificant
access trisksto The Project is
and workers not located in
health  health or near a
and forestry area.
safety Therefore,
severity of
impact is
considered as
insignificant.
Reduced Almost certain Building Ice Ice shedding  Insignificant Insignificant Low Low Regular Insignificant  Insignificant
number structur shedding  andice Risk of ice- maintenan
of days e and ice throw shedding and ce
with ice throw- assessment ice throw activities
and frost Machin related s will be related will not be
(when ery and damage conducted damage will performed
temperat equipm to for the final decrease with when
ures are ent structures  plant layout. reduced temperatur
<0°C) or number of es are
Due to equipmen days with below
increase t temperatures zero.
in mean below zero.
seasonal Therefore,
and severity of
minimum impact is
winter considered as
temperat insignificant.
ures, it is
expected
to
decreas
e
number
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Associa Likelihood of occurrence Affecte Climate Embedded Severity of impact Risk Rating Potential Residual Risk Rating
ted (of climate-hazard) d impact mitigation mitigating
E!r:aartje- Mid-future Far-future :gz)epto e Mid-future Far-future Mid-future Far-future ST E) Mid-future Far-future
SSP1 SSP SS SS SS SS SSP1- SSP2-SSP SSP1SS SS SSP1 SSP SS SSP SS SS SSP1SSP2SS SSP1SSP2SSP5
-2.6  2-4.5P5- P1- P2- P5- 2.6 45 585-26 P2-P5- -26 2-4.5P5- 1-2.6P2- P5- -2.6 -45 P5--26 -45
8.5 2.6 45 8.5 4.5 8.5 8.5 45 85 8.5
of days
with ice
and
frost.
Gradual Possible Power  Power The blade Insignificant Insignificant Low Low Power Low Low
change generat generatio  angle will be production
in ion n: automaticall will be
average capacit Changes y adjusted continuous
wind y in wind by the ly
speeds patterns monitoring monitored
and effect  system so to identify
on power thatthe losses if
generatio  WPP can any.
n operate at
(turbines low or high
cannot wind
operate in  speeds.
very high
or very
low wind
speeds)
Increase  Possible Mechan Increased The Project Minor Minor Low Low Weather Insignificant  Insignificant
in icaland wearand  will be data will
extreme electric tear on designed be
high al wind considering monitored,
wind equipm turbine high wind and
speeds entand blades speeds equipment
and compon resulting typical for and
storm ents in the site. infrastructu
events includin reduced re will be
gwind lifespan In extreme inspected
turbine Damage wind Moderate Moderate Low Medium during and Low Low
blades,
. speeds,
pilling,
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Associa Likelihood of occurrence Affecte Climate Embedded Severity of impact Risk Rating Potential Residual Risk Rating
ted (of climate-hazard) d impact mitigation mitigating
E!r:aartje- Mid-future Far-future :gz)epto action(s) Mid-future Far-future Mid-future Far-future action(s) Mid-future Far-future
SSP1 SSP SS SS SS SS SSP1- SSP2-SSP SSP1SS SS SSP1 SSP SS SSP SS SS SSP1SSP2SS SSP1SSP2SSP5
-2.6  2-4.5P5- P1- P2- P5- 2.6 45 5-85-26 P2-P5- -26 2-45P5- 1-2.6P2- P5- 26 -45 P5--26 -45 -85
8.5 2.6 45 85 4.5 85 8.5 4.5 8.5 8.5
foundati infrastruct e When after
ons and ure due to nomin extremes,
groundi extreme al
ng, and high wind speed The effect
moving speeds, is that any
parts fallen excee increased
and trees ded by wind
joints more speeds
th&:)n may have
15%, on wind
th'e energy
wind converters
energy and
conyer substation
teris will be
to be reviewed
stoppe and the
d need to
a‘f‘°m upgrade
atically equipment
-In . as part of
additio operation
n, and
Ooversp maintenan
ee(,j ce of the
switch Project will
es are be taken
to be into
placed account, in
'rr(‘)tt:re line with
projected
head wind
to speeds for
respon the lifetime
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Embedded
mitigation
action(s)

Affecte Climate
impact

Associa Likelihood of occurrence
ted
climate-

hazard

(of climate-hazard) d

recepto
r(s)
SSP SS SS SS SS
2-45P5- P1- P2- P5-

8.5 2.6 45 85

Mid-future

SSP1
-2.6

Far-future

din
case
nomin
al
speed
is
excee
ded by
more
than
25%.
e Derati
ng
begins
at
22m/s;
Cut
out
point
at 28
m/s
into
idling
mode,
e Storm
control
is
enable
d by
default

Sensors will
be placed at

Severity of impact

Mid-future

SSP1- SSP2-SSP SSP1SS SS
2.6 45 5-85-2.6 P2-P5-
4.5 85

Far-future

Risk Rating

Mid-future
SSP1 SSP SS SSP SS SS

-2.6

2-4.5 P5- 1-2.6P2- P5-

8.5

Far-future

4.5 8.5
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Potential Residual Risk Rating

mitigating

CEemE) Mid-future Far-future
SSP1SSP2SS SSP1SSP2SSP5
-26 -45 P5--26 -45 -85

8.5
of the
Project.
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Associa Likelihood of occurrence
ted (of climate-hazard) d

climate- \yi fiture Far-future '€CePt0
hazard r(s)

SSP1 SSP SS SS SS SS
-2.6  2-4.5P5- P1- P2- P5-
8.5 2.6 45 85

Affecte Climate

Embedded
mitigation
action(s)

Severity of impact

Mid-future

SSP1- SSP2-SSP SSP1SS SS
2.6 45 5-85-2.6 P2-P5-
4.5 85

Far-future

the top of
wind energy
converter
tower to
monitor
oscillations.
When
excursions
exceed the
permissible
limits, the
wind energy
converter
stops.

Sensors will
be placed in
the rotor
head of wind
energy
converters to
detect loud
knocking
sounds that
might be
caused by
loose or
defective
components.
In case of
noise
detection,
the wind
energy

Risk Rating

Mid-future
SSP1 SSP SS SSP SS SS

-2.6

2-4.5 P5- 1-2.6P2- P5-

8.5

Far-future

4.5 8.5

Potential
mitigating
action(s)

Page 181 of 499

Residual Risk Rating

Mid-future

Far-future

SSP1SSP2SS SSP1SSP2SSP5

-2.6

-45 P5--2.6
8.5

-45 -85
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Associa Likelihood of occurrence Affecte Climate Embedded Severity of impact Risk Rating Potential Residual Risk Rating
ted (of climate-hazard) d impact mitigation mitigating
E!r:aartje- Mid-future Far-future :gz)epto e Mid-future Far-future Mid-future Far-future ST E) Mid-future Far-future
SSP1 SSP SS SS SS SS SSP1- SSP2-SSP SSP1SS SS SSP1 SSP SS SSP SS SS SSP1SSP2SS SSP1SSP2SSP5
-2.6  2-45P5- P1- P2- P5- 2.6 45 5-85-26 P2-P5- -26 2-45P5- 1-2.6P2- P5- -26 -45 P5--26 -45 -85
8.5 2.6 45 8.5 4.5 8.5 8.5 45 85 8.5
converter
stops.
Potential ~ Unlikely Electric Damage Lightning Minor Minor Low Low Given that Insignificant  Insignificant
increase al to and earthing the design
in equipm electrical protection will include
frequenc ent equipmen  systems will lightning
y of Wind t,leading  be included protection,
lightning energy 1o in the the risk to
strikes convert oOperation  design. infrastructu
due to orsto  interruptio re due to
increase catch N climate
d fire due change is
frequenc to low.
y of lightnin No further
storms g strike action is
anticipated
Precipita  Unlik Lik UnlikLike Unlikely Wind Potential Blades will Minor Minor Minor Minor Minor Low MediLow MediLow Weather Low Low Lo Low Low
tion ely elyely ly turbine to be coated um um data will w
changes blades increase with a be
and wear on polyurethane monitored
increase wind -based and
in rainfall turbine surface equipment
intensity blades coating and
during Electric Damage which a_lllows Mode Mode ModerMode Moderat Medi Medi Medi Medi Medium |nfra§tructu Low Low Lo Low Low
extreme al to prot.e ction rate rate ate rate e um um um um re will be w
events equipm  electrical agalpst |nspected
ent equipmen erosion. during and
t after
resulting extremes.
in risk of
failures in
the
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Embedded
mitigation
action(s)

Affecte Climate
impact

Associa Likelihood of occurrence
ted (of climate-hazard) d

climate- \yi fiture Far-future '€CePt0
hazard r(s)

SSP1 SSP SS SS SS SS
-2.6  2-4.5P5- P1- P2- P5-
8.5 2.6 45 85
system/int
egrity
Staff In the
access case of
and widesprea
health  d flooding
and across
safety  the area,
staff
access to
the site
could be
restricted.
Potential
shut down
of
operation
s if staff
not able
to access
site

Severity of impact

Mid-future
SSP1- SSP2-SSP SSP1SS SS

2.6

45 5-85-2.6 P2-P5-

Far-future

4.5 8.5

Risk Rating

Mid-future

Far-future

SSP1 SSP SS SSP SS SS

-2.6

2-4.5 P5- 1-2.6P2- P5-
8.5 4.5 8.5

Potential
mitigating
action(s)
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Residual Risk Rating

Far-future

SSP1SSP2SS SSP1SSP2SSP5
-45 P5--26 -45 -85

8.5

Mode Mode ModerMode Moderat

rate

rate ate

rate e

Medi
um

Medi Medi Medi Medium
um um um

Emergenc
y
Response
Plan will
be
prepared
and
implement
ed.

Low Low Lo Low Low

w
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8.4.2 GHG Emissions

8.4.2.1 Construction

This section presents the assessment of construction related GHG emissions carried out
following the methodology outlined in Section 8.2.3. Total Project emissions by scope are
presented in Table 8.18.

Table 8.18: Project emissions by scope

Scope tCO2e % of total
Scope 1 280 1.86%
Scope 2 40 0.27%
Scope 3 14,700 97.87%
Total 15,020 100%

The construction phase of the Project will last 10 months according to the construction
schedule. Therefore, total Scope 1 and Scope 2 emissions arising from the construction phase
are 320 tCO2e per year, which is below the threshold value (25,000 tCOZ2e/year) as per the IFC
guidance. Construction emissions are also below 5% of the lifetime emissions avoided through
this renewable energy development, therefore the Project is compliant with the EBRD guideline.

Table 8.19: Project whole life carbon emissions

Whole-life stage tCO2e % of total emissions
Al - A3 12,070 80.41%

A4 2,030 13.52%

A5 910 6.06%

Total 15,020 100%

The most five emitting components / activities of the Project are shown in Table 8.20.

Table 8.20: Project emissions hotspots

Component / activity tCO2e % of total emissions
Blades 4,931 32.83%

Tower 2,986 19.88%

Material transport to site 2,035 13.55%

Turbine hub 1,260 8.39%

Bearing System 877 5.84%

Total 15,020 -

Table 8.21: Project emissions by material / activity

Material / activity tCOze % of total emissions
Fiberglass 5,285 35.19%

Steel 4,682 31.17%

Fuel consumption (indirect 2,115 14.08%

emissions)

Iron 1,260 8.39%

Concrete 523 3.48%

On-site waste 512 3.41%

Transmission cables 321 2.14%
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Material / activity tCO2e % of total emissions
Fuel consumption (direct emissions) 280 1.86%

Onsite power consumption 40 0.27%

Total 15,020

GHG emissions arising from the transportation of workers from and to the site is already
included in the assessment. GHG emissions arising from the activities at the workers’ camp site
including fuel consumption by generators (if any) and for heating & cooking purposes, electricity
consumption, and on-site waste are excluded as they are not expected to be significant carbon
emissions.

GHG emissions associated with the Project construction phase arise through the supply and
transport of raw materials, manufacture of project components, transport to site, and
construction installation processes (Figure 8.1). Based on the assessment of construction-
related GHG emissions provided above and considering mainly the components / activities
emitting the most GHG emissions (Table 8.20), the following measures are suggested to be
implemented to minimise these sources of GHG emissions as far as possible:

e Appropriate waste management has been implemented during construction works, adhering
to the Waste Management Hierarchy to avoid and/or minimize on-site waste generation,

e Construction materials has been sourced locally where possible to minimise the amount of
construction traffic movements,

e Construction related transport impact has been minimised through enhancement of
transportation of construction materials and construction workers, for example by supplying
materials from local sources to reduce transportation distance, improving vehicle efficiency
by using efficient engines, using low-emissions vehicles, etc,

e Where possible, materials with low carbon footprint will be considered in the design.

e Design has been optimized to minimise the quantities of new raw materials required, for
example by limited haul road widths, optimising design of foundations for turbines, etc.

e Sustainable construction management practices have been established to optimise energy
efficiency measures during construction site work activities. This includes:

— Toolbox talks for workers about switching off plant and construction equipment and
machinery when not in use,

— The use of energy zoning in construction site cabins to control energy usage, and
— Regular servicing of plant and diesel-powered construction equipment and machinery.

8.4.2.2 Operation

Operational GHG Emissions

Potential GHG emission sources during the operational phase of the Project and approach to
their assessment are provided in this section. However, calculations have not been made due to
lack of data on consumptions at this stage of the Project. GHG emission sources during the
operation phase of the Project will include emissions due to:

e Fuel consumption associated with on-site generators,
e Fuel consumption associated with maintenance and repair activities,

e Electricity consumption for lightning and security purposes (e.g., operating security
systems, CCTV, etc.) when climate conditions (i.e., the wind speed) are not suitable for
operating activities.
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Table 8.22 shows the approach to be used to calculate GHG emissions associated with the
project operations.

Table 8.22: Operational GHG emissions assessment
Type of GHG  Emission factor (EF)

No. Sources Unit L
emissions CO,** CH,%® N,O% tCOze
1 Fuel consumption associated with the use of on-site generators
1.1 Number of on-site generators Quantity
(gnt)

1.2 Operational time hrlyr/gnt Scope 1 27 1.18550*10° 1.11585%10° _
1.3  Total operation time hrlyr kg/L®®  kg/L* kg/L**
1.4  Fuel consumption L/hr
1.5  Annual total fuel consumption Liyr
2 Fuel consumption associated with maintenance and repair activities
2.1 Number of vehicles gnt
2.2 Fuel consumption L/km
2.3 Annual total distance travelled Scope 1 2.7 . 4-273555*10'6 6-413533*10'6 .

(considering the distance to kmi/yr kg/L™ kgL kg/L

and from the project site)
2.4 Annual total fuel consumption L/year
3 Electricity consumption (e.g., for lightning and security purposes purposes)
3.1  Annual electricity consumption MWh/yr Scope 2 - - - 0.447°%

Based on publicly available emissions factor data for operating activities provided in Table 8.22,
GHG emissions during the operation phase can be calculated using the bottom-up approach
described in Section 8.2.3.2 as follows:

e Fuel consumption both due to the use of on-site generators and maintenance and repair
activities equals to total consumption per year (L/yr) x EF (kg tCO2elyr),

e Electricity consumption equals to total consumption per year (L/yr) x EF (kg tCO2e/MWh).
Avoided GHG Emissions

This section presents GHG emissions avoided per year during the operational phase of the
Project, based on the estimation approach previously described in Section 8.2. As mentioned
earlier, avoided GHG emissions associated with the Project is calculated based on a grid factor
for GHG emissions that would be released if typical fossil fuel-based technology were used to
meet this energy capacity.

94 100-year Global Warming Potentials (GWPs) of CO,, CH,, and N,O to be considered in the operational GHG
emissions assessment are 1, 28, and 265, respectively. Last accessed in April 2024 here:
https://ghgprotocol.org/sites/default/files/Global-Warming-Potential-
Values%20%28Feb%2016%202016%29 0.pdf.

% These emission factors are valid for heavy-duty trucks. Depending on the type of mobile sources (e.g.,
passenger cars, light-duty trucks, or heavy-duty trucks), emission factors will be changed. Emission factors
are obtained from the GHG Protocol Calculation Tools and Guidance. Last accessed in February 2024 here:
https://ghgprotocol.org/calculation-tools-and-guidance.

% These emission factors are valid for light-duty trucks. Depending on the type of mobile sources (e.g.,
passenger cars, light-duty trucks, or heavy-duty trucks), emission factors will be changed. Emission factors
are obtained from the GHG Protocol Calculation Tools and Guidance. Last accessed in February 2024 here:
https://ghgprotocol.org/calculation-tools-and-guidance.

97 Turkish electricity generation and electricity consumption point emissions factors information form. Last
accessed in February 2024 here:
https://enerji.gov.tr//Media/Dizin/EVCED/tr/%C3%87evreVe%C4%BO0klim/%C4%B0klimDe%C4%9Fi%C5%9
Fikli%C4%9Fi/EmisyonFaktorleri/ TEUVETN_Emisyon_Fakt%C3%B6rleri_Bilgi_Formu.pdf.
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Avoided GHG emissions compared to typical grid generation emissions are calculated and
presented in Table 8.23. This calculation is made based on the Turkish national electricity grid
emission factors calculated according to IPCC Electricity Grid Emission Factor Calculation
Methodology Tool07.V07 and published by the Ministry of Energy and Natural Resources®.

Table 8.23: GHG Emissions Avoided in tonnes of CO; equivalent per year
Electricity Production (MWh/year) Emission Factor (tCO,/MWh) Avoided Emissions (tCO.elyear)
100,800 0.6488 65,399

The avoided emissions shown in Table 8.23 above equate to approximately 0.01% of the
country’s annual emissions in 2020 year.

Lastly, it is significantly important to note that there are not anticipated to be any specific
transition risks of concern, given that the Project is a renewable energy operation investment.

8.4.3 Summary

This Assessment considers the effects, and their significance, of future climate change as it
applies to the infrastructure that forms the Project during construction and operation phases as
well as the potential greenhouse gas (GHG) effects arising from construction and operation of
the Project in line with applicable guidelines and standards provided in Section 8.2.1.

The future baseline climate is outlined, which is broadly projected to include warmer winters with
decreased precipitation, and hotter, drier summers associated with increased drought and high
temperature risks. The future baseline has been constructed for the mid-future (2040-2059) and
far-future (2060-2079) taking into account the operational lifespan of the Project.

Construction and operation phase impacts include damage to physical project receptors, as well
as environmental and social receptors due to high temperatures, wildfires, flooding, and
extreme weather events (including storms, heavy winds, and lightning).

Due to lack of information on construction activities at the time of writing this Assessment,
embedded mitigations for the construction phase have not been identified. Those mitigations
incorporated into the Project design for the operation phase mainly include continuous
controlling and monitoring of the system containing the status of the wind energy converter and
relevant ambient parameters such as rotor speed, temperature, wind speed, blade load, etc.,
extreme heat solutions such as cooling systems specifically for the components sensitive to
high temperatures, and protection from extreme events including lightning and earthing
protection systems.

Additional mitigation measures incorporated into the construction phase of the Project includes
measures for protecting construction equipment and machinery, health and safety of
construction workers, and environment against projected changes in climate. Also, monitoring
and management plans required to reduce identified climate change-related risks to
construction activities are presented. For the operation phase of the Project, those measures
consist of recommendations for the Project design and those that will be incorporated into the
operation phase of the Project including monitoring and management of impacts as they are
observed during the lifetime of the Project and responses to this such as upgrades and
replacements of equipment to reflect future projected temperatures at the time of their renewal.

%8 Received from
https://enerji.gov.tr//Media/Dizin/EVCED/tr/%C3%87evre Ve% C4%B0klim/%C4%BOklimDe % C4%9Fi% C5%9
Fikli%C4%9Fi/TUESEmisyonFkir/Belgeler/Bform2020.pdf. Last accessed in December 2023.
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With the inclusion of both embedded mitigations and additional mitigation measures, there are
no potential significant effects (i.e., residual impacts) upon the Project identified because of
climate change during construction and operation phases.

Based on the assessment of construction-related GHG emissions and mainly considering the
components / activities emitting the most GHG emissions, , several measures to minimise the
carbon impact of the construction phase are recommended, including, supplying construction
materials locally as much as possible, minimising construction related transport impact through
enhancement of construction material and worker transportation logistics, preferring materials
with low carbon footprint in the design where possible, optimizing design to minimise the
guantities of new raw materials needed and establishing sustainable construction management
practices to optimise energy efficiency measures during construction site work activities.

Although there is no anticipated significant GHG emissions arising from the operation of the
Project considering the nature of the Project (i.e., a renewable energy investment), potential
Scope 1 and Scope 2 emission sources during the operation phase of the Project are provided
in this Assessment for effective management of GHG emissions. However, due to lack of data
on consumptions at the time of writing this Assessment, operational GHG emissions have not
been calculated. Also, avoided GHG emissions associated with the Project during the
operational phase are within the scope of this Assessment.
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9 Noise and Vibration

9.1 Introduction

This chapter presents an assessment of the noise and vibration impacts that will be generated
by the construction and operation of the Project.

In order to evaluate the potential impact of noise due to the construction and operation
activities, a noise modelling study was undertaken covering the Project area and its
surroundings. Project operation phase consist of turbine activities.

This study addresses the noise and vibration impacts of the construction and operation phases
of the Project. Noise and vibration related definitions, regulations and legal background, the
methodology followed, results of noise modelling, potential impacts, and proposed mitigation
measures are covered in this Chapter.

The goal of impact assessment is to evaluate the impact magnitude by analysing the ambient
conditions and magnitude of potential impacts at receptor locations in order to identify
appropriate mitigation measures.

Scope of the assessment covers the completion to the construction and operation periods.
Impact assessments depending on the noise modelling are held by considering two-time
intervals;

e Construction activities (earth works, truck routes)
e Operation activities (Turbine)

The anticipated activities at each receptor are modelled using the CadnaA acoustic modelling
software. The predicted impacts are compared against criteria established for each critical
location.

Noise impacts are assessed with the limits in accordance with the recommendations outlined in
the IFC EHS Guidelines which is based on the Guidelines for Community Noise, World Health
Organization (WHO), 1999 and National legislation, which is Turkish Regulation on
Environmental Noise Control (RENC) (Official Gazette Date/Number: 30 November
2022/32029). RENC was prepared in accordance with European Noise Directive’s (END) noise
indicators and standard methods.

Vibration impacts are assessed in compliance with the vibration damage criteria, defined in BS
5228-2:2009+A1:2014 which is an internationally recognised standard.

9.11 Definitions

Before explaining the studies that were undertaken, it is helpful to provide definitions of basic
acoustic terms and concepts, as given below.

Sound: Sound is vibrational disturbance, exciting hearing mechanisms, transmitted in a
predictable manner determined by the medium through which it propagates. To be audible, the
disturbance must fall within the frequency range 20 Hz to 20,000 Hz.

Noise: Noise is typically defined as "unwanted sound”, sound being the human sensation of
pressure fluctuations in the air. Sound levels are expressed in decibels (dB) on a logarithmic
scale, where 0 dB is nominally the "threshold of hearing" and 120 dB is nominally the "threshold
of pain”.
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Background noise: Prevailing noise in at a particular location measured in the absence of
noise generated by the activities being studied.

Baseline noise: Atmospheric air pressure defined as decibels at the absence of any air
pressure deteriorating effect which can be considered as noise.

Average noise measurement results: Raw levels gathered from field in logarithmic average
according to time frames of the day. (background or source + background)

Processed average noise measurement results: Levels gathered via eliminating extraneous
noise events and noise events of other noise sources from field in logarithmic average
according to time frames of the day. (baseline noise in terms of index characteristics)

Decibels (dB): The unit describing the amplitude of the sound. The human hear responds to
sound logarithmically. The bel is a logarithm of the ratio of the two sound power levels (i.e.,
instantaneous sound power and reference sound power) and decibel is 1/10 bel.

Frequency: The measure of the rapidity of alterations of a periodic signal, expressed in cycles
per second or Hz.

Sound pressure level (L,): A logarithmic measure of the effective sound pressure of a sound
relative to a reference value. It is measured in decibels (dB) above a standard reference level.
The commonly used "zero" reference sound pressure in air is 20 micro-pascal RMS (root mean
square), which is usually considered the threshold of human hearing (at 1 kHz).

Sound power level (L,,): Ten times the logarithm of the ratio of the sound power under
consideration of the standard reference power of 1 pW (10712 ). The quantity obtained is
expressed in decibels.

Equivalent Sound Level (L.q): Quantifies the noise environment as a single value of sound
level for any desired duration. L., correlates well with the effects of noise on people. L., is also
sometimes known as Average Sound Level.

L4o: Sound pressure level that is exceeded 10% of the time of measurement.
Lgo: Sound pressure level that is exceeded 90% of the time of measurement.

A-Weighting: A measure of sound pressure level designed to reflect the response of the
human ear, which does not respond equally to all frequencies. To describe sound in a manner
representative of the human ear’s response, it is necessary to reduce the effects of the low and
high frequencies with respect to medium frequencies. The resultant sound level is said to be A-
weighted, and the units are in decibels (dBA).

Noise Barrier: A physical obstruction that is constructed between the noise source and the
noise sensitive receptor(s) that lowers the noise level, examples include standalone noise walls,
noise berms (earth or other material), and combination berm/wall systems.

Noise Berms: Noise barriers constructed from natural earthen materials such as soil, stone,
rock, rubble, etc. in a natural, unsupported condition are termed, noise berms.

Noise Walls: Noise barrier systems that are manufactured according to a technical design and
assembled on-site to obstruct the noise propagating from noise source to receptors.

C-Weighting: A measure of sound pressure level designed to reflect the response of the
human ear, for higher levels above 100 dB when the human ear’s response is flatter.

L,.q: A weighted equivalent sound pressure level.
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L gmax: The maximum a weighted sound pressure level detected in the measurement time
domain.

L¢q: C weighted equivalent sound pressure level.
Lgq,: Equivalent continuous sound pressure level for reference time interval day.
L.,.: Equivalent continuous sound pressure level for reference time interval evening.

Lyigne: Equivalent continuous sound pressure level for reference time interval night.

L;,. Day-night-weighted sound pressure level. Day time defined in between 07:00-23:00, and
night time defined as 23:00-07:00.

L,.n.: Day, evening- night weighted sound pressure level. Day time defined in between 07:00-
19:00, evening time between 19:00-23:00, night time between 23:00-07:00.

Point Source: A source of sound which is concentrated to a point.
Area Source: A source of sound which is distributed over an area.
Line Source: A source of sound emanating from a linear geometry.

The threshold of perception of the human ear is approximately 3 dB, and a 5 dB change is
considered to be clearly noticeable to the ear. This is primarily due to the logarithmic measuring
metric typically associated with decibels.

Table 9.1: Perception of Sound

Change in sound level Perceived Change to the Human Ear

+1dB Not perceptible
+3dB Threshold of perception
+5dB Clearly noticeable
+10dB Twice as loud
+20dB Four-fold change

9.1.2 Specific Objectives

The specific objectives of the impact assessment are to:

e Identify the main sources of potential impacts to ambient noise and vibration from Project
activities during construction and operation phases,

e Assess noise and vibration impacts on sensitive receptors in the vicinity of Project area,
e Suggest mitigation measures and determine the residual impacts.

9.1.3 Key Objectives

Potential sources of noise and vibration can be outlined as:

e Noise generated by construction works.

e Noise generated from earth-moving truck activities on road route during the construction
period.

e Noise generated turbine activities for operation phase.
e Vibration caused by construction activities.
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9.2 Methodology

9.2.1 Applicable Guidelines and Standards

In this section, national and international legal requirements and applicable standards for the
noise and vibration assessment for both construction and operation phase are described.

9.21.1 National Noise Requirements

Environmental noise and vibration levels are regulated by the Turkish Regulation on
Environmental Noise Control (RENC) (Official Gazette Date/Number: 30 November
2022/32029). RENC was prepared in accordance with European Noise Directive’s (END) noise
indicators and standard methods.

Noise limits for construction activities are defined in terms of time limitations in RENC. Table 9.2
demonstrates the related time limitations for environmental noise generating activities around
residential areas.

Table 9.2: The Allowed Time Frame for Outdoor Activities in Residential Areas (RENC)

Activity Time

Construction site activities 10.00 - 20.00

Blasting activities in mines, quarries, and other areas 10.00 — 20.00

Related to the operation phase of the Project, limit value for noise emission sources of industrial
facilities to the surrounding buildings in the RENC is presented in Table 9.3.This table presents
maximum allowable environmental noise levels that shall be met at the nearest off-site receptor.

Table 9.3: Limit Values for Environmental Noise Level

Environmental Noise Level

Source Measurement
Type Parameters Day (07.00-19.00) Evening (19.00-23.00) Night (23.00-07.00)
Industrial -, 65 dB(A) 60 dB(A) 55 dB(A)
Facilities e
9.2.1.2 International Noise Requirements

The international policy in the assessment of noise levels followed in this study is outlined in the
World Bank Group’s & IFC’s EHS Guidelines (2007). The guideline refers to the WHO,
Guidelines for Community Noise (WHO, 1999). Noise limits defined in this guideline will be
obligatory to follow within the scope of the Project. Noise limits are presented in Table 9.4.

The values presented can be applied to both the construction and operation phases of the
Project. The noise levels should not exceed the levels presented in Table 9.4 or result in a
maximum increase in current background levels of 3 dB at the nearest receptor location off-site.

Table 9.4: WBG - IFC Noise Level Guidelines

Receptor Day time (07:00 - 22:00) Night time (22:00 - 07:00)
Residential areas 55 dBA 45 dBA
Commercial/industrial areas 70 dBA 70 dBA

WHO states cumulative noise level limits, which depend on the background noise levels,
meaning noise levels to be evaluated, will consist of the logarithmic sum of noise from source
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and baseline noise levels. To evaluate cumulative noise levels, the summation of background
noise and Project noise exposure is assessed. When the cumulative noise levels are less than
the guidance values of Ly,,= 55 dBA and Ly;4n.= 45 dBA, the limits are set to these values.
Alternatively, the cumulative noise levels should not exceed background noise by more than 3
dBA, for example in cases where the background noise levels already exceed the standards.

The impact assessment considers the arithmetic difference between the cumulative background
and Project noise and the guideline values. The impact magnitude considers the increase in
noise.

9.2.1.3 National Vibration Requirements

Vibration levels are regulated by Turkish Regulation on RENC. Related vibration limits on the
ground are defined for blasting activities, construction operations and machinery/equipment
vibration in building. These are presented below.

The related limitations for impact of vibration due to blasting activities are presented in Table
9.5.

Table 9.5: The maximum permitted levels of ground vibrations in the nearest structure
caused by vibrations due to blasting in mines, quarries and similar areas

Maximum Vibration Velocity at the Foundation of Buildings

(mm/s) (according to frequency, f=Hz) On the furnishing

Structure of the top floor for

f=1-10 Hz £=10-50 Hz f=50-100 Hz all frequencies

Houses, durable
structures such as 5 15 20 15
brick concrete.

The maximum allowable vibration impact levels due to the construction operations, at the
nearest receiving structure are presented in Table 9.6.

Table 9.6: The maximum permissible values of ground vibrations caused by pile driving
and similar vibration - generating operations in construction and construction machinery
outside the nearest structure (in frequency bands between 1Hz - 80Hz)

Maximum Permissible Vibration Velocity (Peak Value - mm/s)

Land Use Type
Continuous Vibration Discontinuous Vibration

Settlement Areas 5 10

The maximum permissible vibration levels for operation according to the RENC are presented in
Table 9.7.

Table 9.7: The maximum permissible values of ground vibrations caused by railway and
road transport vehicles, workplaces and industrial facilities in the nearest building and
ground vibrations caused by machinery and equipment in the building

Location Vibration Frequency (Hz) Maximum Permissible
Residential 1 15
9.2.1.4 International Vibration Requirements

Vibration criteria are defined in “BS 5228-2:2009+A1:2014 - Code of practice for noise and
vibration control on construction and open sites” which defines vibration limits for humans and
which could result in cosmetic damage to buildings.
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Table 9.8: Guidance on Effects of Vibration Levels on Humans

Vibration level [mm/s] Effect

Vibration might be just perceptible in the most sensitive situations for most vibration
0,14 frequencies associated with construction. At lower frequencies, people are less
sensitive to vibration.

0,3 Vibration might be just perceptible in residential environments.

It is likely that vibration of this level in residential environments will cause complaint

1.0 but can be tolerated if prior warning and explanation has been given to residents.

Vibration is likely to be intolerable for any more than very brief exposure to this

10
level.

Source: BS 5228-2:2009. Code of practice for noise and vibration control on construction and open sites.

9.2.2 Study Area and Area of Influence (Aol)

The Project’s Aol for noise impact is determined with the consideration of elevation and
horizontal distance differences from the potential noise sources to receptors. 500 m distance
was accepted for the Aol.

9.2.3 Impact Assessment Methodology

In order to evaluate the significance of impact from the project, magnitude of impact and
responsivity of the receptors need to be identified throughout the Project area.

Magnitude of impact is a parameter defined as characteristics of impact and project. On the
other hand, responsivity defined as characteristics of receiving bodies.

Limiting values are defined in legislative policy of the project as; The noise levels should not
exceed the 55/45 dBA for day/night or result in a maximum increase in current background
levels of 3 dB at the nearest receptor location off-site. The project can be evaluated with 55/45
dBA for day/night stationary noise limits for following reasons.

Baseline noise levels are expected to be very low throughout project site. This situation leads to
a stationary noise limitation of 55/45 dBA for day/night, because of the fact that baseline levels
are lower than these limits.

Since using 55/45 stationary limits creates a pseudo worst case scenario, no risk excepted on
people side of the Project.
9.23.1 Signific