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EXECUTIVE SUMMARY

This document presents the Environmental and Social Impact Assessment (ESIA) Report for
the ' Moralé Geot hermal Power Plant Project' unde
The report has been prepared by 2U1K Engineering and Consultancy Inc. to evaluate the

environmental and social impacts of the projects.

The Project involves the construction of a 24 MWe Geothermal Power Plant, and Drilling

activities (including the Electricity Transmission Line (ETL) and geothermal pipeline) w the

geothermal resource operation license with the 2009-138 license number ar e a in Aydeé
province, S°ke district, Argav!|I & Neighbour hood,
Neighbourhoods. The project area is provided in Figure 0-1.

¢ Germencik

K
usadasi Kogarl

Legend
GPP s Geothermal Pipeline (Planned) District Border

s Drilling Wells Geothermal Pipeline (Alternative) City Border

ETL D License Area

Figure 0-1. Project Location

A total of 54,577 m? of land acquisition has been completed for the geothermal power plant,
switchyard and drilling locations. The lands were acquired through willing buyer willing seller
arrangements and obtaining consent from individuals. There are no formal or informal users
in the aforementioned areas.
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The Project Company has determined the planned route of the geothermal pipeline within the

scope of the Environmental Impact Assessment (EIA) license inthe designated area. The route

of the geothermal pipelinei s approxi mately 3.30 kilometers | o
Nei ghbourhood in S°ke District aacikdisttct The iowtem Nei g h
of the geothermal pipeline is planned to pass along the roads surrounding agricultural lands,

so land acquisition is not anticipated. In addition to the initially planned route for geothermal

pipeline, an alternative route has been planned to run parallel to the irrigation canal. The use

of the alternative route will require the approval of the General Directorate of State Hydraulic

Works.

However, during the construction, if there is a boundary violation or a need for additional land
arises, agricultural lands may be affected, and land acquisition or expropriation may be
necessary.

Associated with the Project, the Electricity Transmission Line (ETL) will be established
following the approval of TEIAS( T¢r ki ye El ectricity TrThewpeawer ssi on
plant will be connected to the Kubilay GPP-Maren GPP Energy Transmission Line. The Project

Company has designed a route for Electricity Transmission Lines (ETL) and submitted it for
approval by TEKAkK. Careful consideration has bee
owned properties, with the exception of a single point where the electricity cable will cross a

private property (affecting 2 parcel owners), spanning a distance of 120 meters. The Project

Company will provide easement payments for the right of passage, and apart from the

necessity of planting tall trees for safety purposes, the landowners' use of the affected land will

not be unduly restricted. Wi t h t he f i nal decision of TEKAK, c
landowners in case of any design changes.

Land acquisition needs will be clearly determined prior to construction. If land
acquisition/lease/expropriation is required during the construction and operation of the
geothermal pipeline and electricity transmission line, a Resettlement Action Plan for the project
will be prepared to ensure that land acquisition and/or expropriation is carried out in
accordance with World Bank requirements and national legislation. The plan will aim to
minimize land acquisition and provide fair valuation and compensation, especially for
agricultural lands. It will be ensured that no construction works can start before all land
acquisition is completed, and Project Affected Persons (PAPs) are compensated in line with
Bank policies as will be defined in RAP. The Project Company will consult with landowners
along the route and take into account the concerns and requests of the stakeholders.
Additionally, the Company will create suitable crossings (omega) to not obstruct access to field
entrances.
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The activities under this Project are included in Annex-l according to the Turkish EIA
legislation, and therefore an EIA Report is prepared for the Project and EIA positive decision
was takenin 2022.

As per WB O.P. 4.01, projects are classified in categories A, B or C depending on the severity
of their potential impacts on the environment. The Project is specified as Category B+ project
which resulting environmental and/or social impacts that are specific to the location of the
facility and/or with impacts that could be easily identified and prevented.

ESIA, or Environmental and Social Impact Assessment, is a crucial process undertaken to
evaluate the potential environmental and social consequences of proposed projects or
developments. Its primary aim is to identify, predict, and assess the positive and negative
impacts that a project might have on the surrounding environment and local communities. By
conducting ESIA, developers and decision-makers can make informed choices, incorporating
measures to mitigate adverse effects and enhance positive outcomes. The assessment
typically involves comprehensive studies, stakeholder consultations, and the formulation of
action plans to ensure sustainable development and minimize harm to ecosystems and
society.

Significant potential impacts/risks identified in the ESIA and residual impacts after
implementation of mitigation measures are presented below. Project related environmental
and social mitigation measures and monitoring activities are provided in the ESMP.

Table 0-1. ESIA Impact Assessment Summary
Impact Nature Overall Impact

Impact Description Residual Impact

Noise Generation Construction Negative Low
Soil Pollution caused by Operation Negative Medium Negligible
Construction Activities
Impact on Surface and Construction Negative Medium Low
Groundwater
Impact on Surface and Operation Negative Medium Low
Groundwater
Drilling Fluids,Test Construction Negative Medium Low
Water,Domestic
Wastewater,Reject Water
from Reinjection Well,
Cleaning Water
Drilling Mud and Construction Negative Medium Low
Sul fur, Sélica
Domestic Waste Operation Negative Medium Low
Heavy metal accumulation Construction Negative Medium Low
or loss of vitality on flora
elements and poisoning,
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Geot her mMaject Power Pl ant

Environmental and Social Impact Assessment

Impact Nature Overall Impact  Residual Impact

Impact Description Phase

reproductive disorders or
death on fauna

Heavy metal accumulation
or loss of vitality on flora
elements and poisoning,
reproductive disorders or
death on fauna

Operation

Negative

Medium

Low

Impacts related to direct
and indirect employment
opportunities

Construction

Positive

Medium

Impacts on direct or
indirect local employment

Operation

Positive

Low

Impacts on agricultural
activities within the Project
Site boundaries

Operation

Negative

Impacts related to lack of
information

Operation

Negative

Medium

Impacts on life and fire
safety

Construction

Negative

Medium

Impacts related to health
and safety

Construction

Negative

Low

Impacts on life and fire
safety

Operation

Negative

Low

Low

Impacts related to health
and safety

Operation

Negative

Impacts related to Land
Acquisition

Construction

Negative

Low

OHS Risk / Work Accident
(H2S gas release, electrical
equipment failure etc.)

Construction

Negative

Low

OHS Risk / Work Accident
(H2S gas release, electrical
equipment failure etc.)

Operation

Negative

Medium

Medium

Impacts on life and fire
safety

Construction

Negative

Impacts on community
health

Operation

Negative

Low

Impacts on life and fire
safety

Operation

Negative

Low

Low

In essence, ESIA acts as a vital tool for sustainable project planning, promoting transparency
and accountability while ensuring that development initiatives align with environmental
regulations and social considerations. This process plays a fundamental role in safeguarding
natural resources, preserving biodiversity, and protecting the well-being of communities
impacted by development projects. By adhering to the ESIA framework, organizations can
strike a balance between economic growth and ecological conservation, leading to more
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responsible and environmentally conscious decision-making. There are 12 wells within the
scope of Moralée GPP Project. Drilling of 6
2 wells are on-going and there are 4 wells which are planned.ESIA study was prepared for the
planned drilling of 4 wells, namely HEZ-6, HEZ-7, HEZ-8, ARG-2, GPP, the geothermal
pipelines and the ETL within the scope of
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1 INTRODUCTION

1.1 Background and Objective

Thsdocument is Environmental and Soci al | mpact As
Geot her mal Power Pl ant Project (hereinafter ref
prepared by 2U1K Engineering and Consulahaency | nc

Tic. A.k.dn (herein a-fHezEnergp)t he Project Company

Regarding the target of the Turkish Government to generate 1,000 MW of geothermal

electricity by 2023 (National Renewable Energy A
Tic. Ar&ifm dheer Ot heHBEZr o reecrtj iQo nappapnlyi ed t o Te¢r k
Bankasé (TSKB) for a loan to construct Moraleée Ge

TSKB, which is referred to as the potential Lender, is considered to finance to construct 24
MWe Mo r atheanal Bewer Plant and Exploration Drilling Projects (including the ETL and
geothermal pipeline) within the geothermal resource operation license with the 2009-138

license number (4083.78 ha area) in Aydémdprovin
Germenci k district Moraleé, Uzunkum Neighbourhood
The Project Company seeks potential financing fr

for the construction and operation activities. TSKB required an ESDD study for the Project

which evaluates the existing information on environmental, social, health and safety, and public

consultation regarding national requirements and IFC (International Finance Corporation)
Performance Standards (PS)/ WBG Safeguard Polici e
2012), (World Bank, Safeguard Policies)) and presents any gaps or non-conformities. ESDD

further assesses the extent of the risk posed by each identified gap and provides an opinion

as to whether the risk issue should be further evaluated and/or considered for avoidance,

minimization, and mitigation, and how it should be monitored. According to the results of the

ESDD, an ESIA study was required for the Project.

This ESIA report has been prepared for the Project to identify and assess the potential
environmental and social impacts and define appropriate mitigation, management, and
monitoring measures. The Project is committed to follow IFC (International Finance
Corporation) PS, World Bank Group Safeguard Policies, as well as the Guidelines of the World
Bank Group (IFC Environmental, Health and Safety Guidelines (EHSs)). This ESIA report is
prepared in parallel with the Environmental and Social Due Diligence Report. For the Project
Environmental and Social Action Plan (ESAP), Environmental and Social Due Diligence
(ESDD), Environmental and Social Management Plan (ESMP), and Environmental and Social
Impact Assessment (ESIA) are prepared.T her e are 12 wells within the
Project. 2 geothermal wells, named ARG-1 and HEZ-3 wells were opened in 2016. Drilling of
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4 other wells was completed in 2023. Drilling works of 2 wells are on-going and there are 4
more wells which are planned and in the scope of this ESIA study. Environmental and social
studies conducted for the Project are summarized below in Table 1-1

Table 1-1. E&S Studies Conducted for the Project

Project Components

ESDD and ESAP ARG-1, HEZ-3,HEZ-1,HEZ-3,HEZ-9,HEZ-10

ESMP HEZ-4,HEZ-5

ESIA ARG-2,HEZ-6,HEZ-7,HEZ-8 and GPP (inclouding ETL)

2U1K Engineering and Consultancy | nc. (A2U1KO ol
the Project Company to conduct ESIA studies for the Project. As per WB O.P. 4.01, projects
are classified in categories A, B or C depending on the severity of their potential impacts on
the environment. Furthermore, Category B projects can be divided into two within its structure
as B and B+ projects (this is a practical usage, this is not defined in OP 4.01 of WB Policy).
Category B+ projects have relatively more impacts and mitigation measures comparing to
Category B projects, yet the impacts and mitigation measures are not significant enough to be
recognized as Category A projects. The Project is specified as Category B+ project which
resulting environmental and/or social impacts that are specific to the location of the facility
and/or with impacts that could be easily identified and prevented. OPs applicable to this project
are OP OP 4.04, OP 4.11 and OP 4.12. When running the Project, necessary measures will
be taken in consideration of the environmental and social impacts and risks provided in this
ESIA.

1.2  Current Status of the Project at ESIA Stage

The Project l ocated in Aydén province, S°ke di st
district Moralé Uzunkum Neighbourhoods. The project includes the construction of 24 MWe

Mor al @ Geot hertama Expl&ration®rilling® Tha aonstruction of geothermal power

plant and exploration drilling within the scope of the project has started. However, 6 of the 12

wells planned for construction have been completed. | t 6 s e x p eriting ®fd7™" weh ailt

be completed at the end of October 2023.

This ESIA report covers the remaining construction work forMor al € Geot her mall Pov
and drilling activities Projects as well as the operation of the Project.

The ARegulation on Envi eabhmgrdtagle dl mMpud oyt 285 s e2s0s2nj
defines the administrative and technical procedures and principles to be followed throughout
the EIA process. According to the EIA Regulation of The Ministry of Environment, Urbanisation
and Climate Change (MoEUCC), an EIA Report is compulsory for geothermal power plants.
Therefor e, Moral é GPP, Greenhouse amdexEofpIA or ati o
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Regulation and that required preparing Environmental Impact Assessment Report (EIA

Report). The Environmental Impact Assessment (EIA) Report of the Project was prepared by

tevtak Araktérma Teknol oji Madencili k M¢ghendi sl
Taahh¢gt Tic. Ltd. kti. and was finalized on Augu
was secured on September 14, 2022.

The Project Company applied to TSKB. The Project is committed to follow IFC PS, World Bank
Group Safeguard Policies, as well as the Guidelines of the World Bank Group (IFC
Environmental, Health and Safety Guidelines (EHSSs)). This Environmental and Social Impact
Assessment (ESIA) is prepared in parallel with the Environmental and Social Due Diligence
Report. The Environmental and Social Due Diligence Report was drafted to assess the
compliance status of the completed activities and an Environmental Social Action Plan (ESAP)
was subsequently developed based on the findings from this report for the completed activities.
2U1K prepared this Environmental and Social Impact Assessment (ESIA) package, which
involve the Environmental and Social Management Plan (ESMP), Stakeholder Engagement
Plan (SEP), and other related documents. Subsequently, these materials will be made
accessible to the public for consultation.

1.3 Structure of the ESIA

The purpose of this ESIA prepared by 2U1K is to provide a practical plan to prevent, minimize
and/or manage the potential environmental and social negative impacts/risks associated with
the activities under the Project, as well as to allow for meaningful and inclusive multi-
stakeholder consultations and engagement throughout the lifecycle of the program.

ESIA is a systematic process that predicts and evaluates the impacts of a project on various
aspects of the physical, biological, cultural and socioeconomic environment. This is followed
by the identification of appropriate mitigation measures to avoid, reduce, remedy, offset or
compensate for adverse impacts relevant to the nature and scale of the project. The key steps
of the ESIA process are presented in Figure 1-1.

Information about the key steps outlined below is described in Chapter 5: Scope and
Methodology.
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Baseline Impact Mitigation

Screening Scoping Studies Prediction

-~

Stakeholder Engagement and Consultation

Figure 1-1. ESIA process

This ESIA Report in hand is prepared for the Project in full compliance with the WB Safeguards
Policies including OPs, to ensure that the upcoming stages of the Project will meet these
standards. The ESIA studies for the Project were carried out through utilization of resources
including the related literature, previously prepared reports, information provided by Project
Company and outcomes of the field studies that covers sampling and measurement
campaigns to determine baseline conditions and surveys, interviews, and discussions made
with dwellers, headmen and municipality representatives. After gathering required data from
the sources, the studies were carried out with impact assessment using relevant impact
assessment methodologies including mathematical calculations, geographical information
systems, sampling, analysis, face-tof ace surveys, and i nterviews, ar

Various documents were referred during the preparation of the ESIA Report, including legal
reports, laws and regulations, technical and economic reports regarding the Project,
publications on land use, natural resources, geology, socio-economic features of the
area/region, maps, various data on water quality, hydrology, and climatology obtained from
different agencies.

In this context, the following documents are fundamentally used regarding the detailsof Mo r a | é
Geothermal Power Plant Projects.

1 HEZEnergy Construction, Industry and Trade Inc. Supplementary Energy Source SPP
(Solar Power Plant) Integrated Project with The Extracting and Use of Geothermal
Source2022,

T ¢evtak Noise Measurement Report 2022
f ¢evtak Emission Meas,urement Report 2022

1 Environmental and Social Due Diligence, 2023.
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Within the scope of the project, the requirements of the Lender and Financial Institution, as
well as T¢rkiye's national legislation, have been reviewed. The Turkish Environmental Impact
Assessment (EIA) procedures are generally consistent with World Bank (WB) Policies, with a
few exceptions. These exceptions primarily pertain to project categorization, the extent of
environmental and social assessments, and processes related to land acquisition,
resettlement, and public consultation. In situations where Turkish legislation diverges from WB
Policies, the stricter of the two will be applied to the project's implementation.

The following IFC and WB guidelines and standards are considered.

1 The IFC General EHS Guidelines, dated April 30, 2007;

=

WBG Environmental, Health, and Safety Guidelines for Geothermal Power Generation
(2007).

WBG EHS Guidelines for Electric Power Transmission and Distribution (2007),
Environmental Assessment Policy (OP 4.01),

Natural Habitats (OP 4.04),

Physical Cultural Resources (OP 4.11),

=A =4 =2 =4 =9

Involuntary Resettlement (OP 4.12),

The environmental and social impacts and risks were identified and evaluated in the light of all

results gathered together.

Finally, the ESIA report was prepared by 2U1K, covering baseline conditions of the physical,
biological, and socio-economic environments, assessments regarding the potential impact and
risks associated with the Project's activities on the outlined baseline conditions, mitigation
measures, environmental and social management plan (ESMP) that covers construction and

operation phases, ev al uastwelbas toallow forhneeaniRgfubgnde c t 6 s

inclusive multi-stakeholder consultations and engagement throughout the planned public
participation activities. In addition, the World Bank Group (WBG) General Environment Health
and Safety (EHS) Guidelines were also considered.

Within the scope of the project, SEP (Stakeholder Engagement Plan) was prepared to identify
the project stakeholders and manage the stakeholder engagement process.

Below listed management plans were in place and used by the project subcontractor. during
the ESIA studies, these management plans have been updated and project specific
management plans were developed. Employees will be trained on the relevant plans to be
developed.
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Table 1-2. Plans/Procedures for The Project
Existing Company Management Plan (including

Management plan / procedure prepared by 2U1K

subcontractor)

Emergency Plan Emergency Response Plan
Wastewater Management Plan Effluent Management Plan

Waste Management Plan Waste Management Plan

Code of Conduct, Code of Conduct

Noise Management Plan, Noise Management Plan

Spill And Leak Response Plan Spill Response Plan

Occupational Safety Management Plan Occupational Health and Safety Management Plan
Camp Management Plan Camp Management Plan

Hazardous Materials Management Plan, Hazardous Materials Management Plan
Traffic Management Plan Traffic Management Plan

- Subcontractor Management Plan

- Chance Find Procedure

1.4  Outline of ESIA Report

The structure of the ESIA report is outlined below in Table 1-3Table 1-3.

Table 1-3. ESIA Report Structure

Chapter ‘Contents

Executive Summa Provides an overview of the results of the environmental and
Y social impact assessment studies carried out for the Project

Presents a brief background to the proposed Project, Project
Chapter 171 Introduction rationale, the national EIA and international ESIA processes and
the purpose and structure of the ESIA report

Describes the proposed Project components, including an

Chapter 2 Project Description overview of ancillary infrastructure / Project activities

Discusses the Project alternatives that have been considered in

Chapter 31 Project Alternatives the ESIA process

Describes the legislative, policy and administrative requirements,
as well as international good practice requirements applicable to
the proposed Project

Chapter 47 Institutional and Regulatory
Framework

Describes the ESIA Process followed for the proposed Project

Chapter 57 Scope and Methodology and the associated impact assessment methodology employed

Provides a detailed baseline assessment of environmental and
social conditions including hydrology and hydrogeology, geology
and soils characteristics, sediment transport, land use and

Chapter 6 i Environmental and Social . - . . .
zoning, natural disaster risk, material resources, climate and

Baseline meteorology, air quality, noise and vibration, waste and
wastewater management, biodiversity, traffic, cultural heritage
and social baseline conditions.

Chapter 7 i Environmental and Social Presents the predicted impacts to environment and socio-

Impact Assessment and Mitigation economic as a result of the proposed Project

Measures Presents the management and mitigation recommendations

Summarises the stakeholder engagement activities undertaken

Chapter 81 Stakeholder Engagement for the ESIA Project to date
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Chapter |Contents

Introduces the Environmental and Social Management that
Chapter 91 Environmental and Social present the mitigation measures for the identified environmental
Management Plan and social impacts with the proposed monitoring activities and
responsible parties

IAppendices Contains a list of appendices within the ESIA Report

1.5 Structure and Organizational Chart of the Project Company

The Project Company, in collaboration with relevant third parties, will establish, maintain and
promote, as required, a project-specific organizational structure defining roles, responsibilities
and authority for the implementation of ESIA, SEP and related plans for both construction and
operation phases. Sample Project Implementation unit is presented in Figure 1-2.

Specific personnel with clear boundaries of responsibility and authority are appointed,
including management representatives. The project-specific organizational structure to be
developed is included executives, who will coordinate and manage the Project, the technical
and financial experts, who will be in charge of construction and operation phases of the Project,
and at least one social expert, one environmental expert and one occupational health and
safety (OHS) expert. Core environmental and social responsibilities are well defined and
communicated to the relevant personnel and the rest of the Project Implementation Unit.

Project Manager

Occupational Health
and Safety Expert

Environmental Expert Social Expert*

Figure 1-2. Organizational Chart of Project Implementation Unit
*Also considered as Community Liaison Officer (CLO).
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The Project Company will ensure that all affected parties, especially affected settlements, local
community, adjacent facilities, non-profit organizations, and public bodies in the vicinity are
kept informed of Projects. These groups will be involved inthe process of identifying key issues
under the project.

1.5.1 Project Organizational Management

Project ImplementatonUni t 6s personnel has respabes4.bilities

Table 1-4. Project Organizational Management

Responsible Party Terms of Reference

T The Project Company (HEZ Enerji Kn K
implementer and beneficiary of this Project.

1  The Project Company will be responsible for providing technical and data
support during the supervision of contractor and the preparation of technical
and financial feasibility reports regarding projects.

1  The Project Company will provide training to the contractor before the
construction works on the implementation of the elements specified in the
ESIA and SEP, and to the personnel who will work during the operation
period before the operation.

1  The Project Company will be responsible for preparing the bid documents

during the implementation, conducting bidding processes in accordance with
Project Company the statute of the Public Procurement Authority, and the defined project
requirements. The Project Company will check both the technical and
administrative progress of contract packages and the implementation of the
points provided in ESIA and SEP on site together with Environmental, Social
and OHS Experts (at least one Social Expert, Environmental Expert and OHS
Expert) who will be involved in the Project Implementation Unit. The said
experts will be responsible for taking actions required to eliminate/minimize
environmental and social impacts in line with ESIA and for putting monitoring
plans into practice.

1 In addition to on-site inspections, the Project Company will review the
Environmental and Social Monitoring Reports (ESMRs) to be submitted by
contractor on a monthly basis, and these ESMRs will be submitted to TSKB
as quarterly after being reviewed.

1  The construction works under the contract packages included in the scope of
the ESIA will be carried out by contractors.

1  Contractors will be responsible for observing the liabilities provided in the
ESIA. Issues related to the implementation of the ESIA will be examined by
the contractor during the preparation of the bid, and proposals will be
submitted considering the ESIA prepared by the Contracting Authority.

1 The ESIA includes the monitoring tables that describe the possible negative

effects of the operations to be carried out during the construction phase of the
Contractor project and the measures to be taken to minimize these effects and the
conditions for putting these measures into action. Additionally, the said tables
include the entities and organizations (project stakeholders) responsible for
the aforementioned items.

1  During the construction phase, the contractor will provide training to the
personnel who will take part in the project, including the measures within the
scope of ESIA, to raise awareness of environmental, occupational and worker
health and safety, community health and safety and social issues.

1  The Contractor will prepare a training program for the personnel on the
requirements of the project and the mitigation methods to be applied
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Responsible Party Terms of Reference

(including the plans and procedures) and will train all its personnel. The
Project Company will make sure that the trainings are given. The consultant
will check the suitability of the training provided and the adequacy of the
training program.

Contractor will prepare monthly ESMRs and submit them to the Project
Company together with Grievance Register,

In case of contingencies such as environmental, social and labor issues or
accident or loss of time, the contractor will immediately inform the Project
Company and the Project Company will inform the WB within three (3)
working days. A report on the root causes of the incident and the corrective
actions to be taken will be submitted to the WB within 30 days.
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Environmental and Social Impact Assessment

2 PROJECT DESCRIPTION

This document is Environmental and Social Impact Assessment (ESIA) for the Mor al é
Geothermal Power Plant Projectd@including the ETL and geothermal pipeline) (hereinafter
referred to as 0 tbhen préparedjbe 200K Bngineening ard £snsultancy

I nc. on WEhaErnerdBiadmiKnwaea i ¢ heAekn after -bezthe Pro
Energy).

Hez Energy is planning to construct 24 MWe Mor al
Drilling Projects within the geothermal resource operation license with the 2009-138 license

number (4083.78 ha area) in Aydén province, S°

Germencik district Morali, Uzunkum Neighbourhoods. The operation license is provided in
Appendix-A.

In accordance with International Finance Corporation (IFC) Performance Standard 1 (PS1),
Associated Facilities specified in Table 2-1 below were also assessed in ESIA.

Table 2-1. Assessment of facilities for compliance with association criteria of the IFC
Associated criteria of the IFC

Would be
constructed or
expanded had the
Project not been
implemented

Integration
with the
Project

Needed for
the Project
viability

Financed as
Part of the
Project

Status

Facility

1. Moraleée Geothermal Power Plant Project
Yes,
1.1 Geothermal In terms of .
Power Plant energy Yes No Yes The Project
production
2. Geothermal Resources Exploration Drilling Projects
. Yes,
2.1. Exploratlor_1 In terms of
Wells (Production ;
A supply and Yes No Yes The Project
and Reinjection RIS f
Wells) reinjection of
geothermal fluid
3. Linear facilities (pipelines, roads, water supply, ETL)
Yes,
In terms of
3.1. Geothermal supply and .
Pipeline reinjection of Yes No Yes The Project
geothermal fluid
to the system
Yes, for the
3.2 Energy L .
A transmission of Associated
E?‘PE;WSSIO” line energy No No Yes Facility
produced
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A total of 54,577 m? of land acquisition has been completed for the switchyard, geothermal
power plant and drilling locations. The lands were acquired through willing buyer willing seller
arrangements and obtaining consent from individuals. There are no formal or informal users
inthe aforementioned areas, and questions about possible land use were asked by conducting
household surveys in the social baseline studies carried out during ESIA studies. Land
acquisition needs for other components are detailed in section 6.20.

The National Environmental Impact Assessment (EIA) Report of the Project was prepared by

tevtak Araktérma Teknol oji Madenci li k M¢hendi s|
Taahhg¢gt Ti c. Lt d. kti . 31a2082. Aga esuli, ElA RokitiveBedsiom n Augu
was secured on September 14, 2022.nIn addition to this, as a generation pre-license

number ed ¥3b51U® Gkdluntil September 30, 2024 was secured from EPDK

(Energy Market Regulatory Authority) on March 31, 2022 for 24 MWe geothermal energy

production.

Within the scope of the project, the connection agreement to the electricity distribution system
between the Project Company and the Distribution Company was made on 31 March 2022
presented in Appendix-B.

The Project Company seeks potenti al financing f
(TSKB) for the construction and operation activities. herefore, the Project Company has

appointed 2U1K for the preparation of ESIA (Environmental and Social Impact Assessment)

Report after an ESDD study conducted for the Project. ESIA report aims to identify and assess

the potential environmental and social impacts and define appropriate mitigation,
management, and monitoring measures in line with IFC (International Finance Corporation)
Performance Standards (PS)/ WBG Safegua(@Fe, Pol i ci
2012), (World Bank, Safeguard Policies)).

The Project will be monitored by an independent Consultant every 3 months during the
construction periods and annually during the operational periods.

After the completion of ESDD Report and ESAP, 2U1K has drafted a comprehensive
Environmental and Social Impact Assessment (ESIA), which will involve the Environmental
and Social Management Plan (ESMP), Stakeholder Engagement Plan (SEP), and other
supporting management plans. These materials will be made accessible to the public for
consultation.

In this regard, this Report provides a compliance matrix for the Project, summarizing and
comparing the Project requirements with the Standards relevant to the Project, and the extent
to which these have been met and the actions required to meet them. The Report identifies
the requirements for any further investigations and supplementary documentation that will
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need to be prepared as well as additional procedures and activities that will need to be
undertaken to meet the Standards.

It is important to note that, this Report has been prepared based on the latest project
information available at the construction and operation phases of the Project.

2.1 Project Location

The Project area provided on the map given in Figure 2-1 which is located ini n Mor al é
Nei ghbour hood of Germenci k District; Argavl e N
Province. The license area covers about 4083.78 ha hectares of which the Geothermal Power

Plant area covers an area of 3.0334 ha. The map below includes the Geothermal Power Plant,

wells, greenhouse, and the license area for which the Project Company secured geothermal

operation license.

The geothermal resource operation license with license number 2009-138 of 4083.78 ha
consists of 2 polygons.

The details of the areas that the Project components cover are summarized in Table 2-2.

Table 2-2. Project Components Location

Size of

Location of the Area the Area Explanation
Name of the (m?)

Area Neighbourhood

(location) Block Parcel

District

HEZ 1-2-3-9-10 wells and
common units (drilling
platform area, test water
pool, sludge management
pools, storage area,
construction site)

HEZ 4-5-6-7-8 wells and
common units (drilling
platform area, test water
pool, sludge management
pools, storage area,
construction site)

ARG 1-2 wells and common
units (drilling

platform area, test water
pool, sludge management
pools, storage area,
construction site)

ORC (Organic Rankine
Cycle ) with 24 Mwe
installed power, turbine,
GPP Area Germencik Mor al & 228 4,56 30,334 generator, switchyard,
emergency pool,
administrative and social
buildings

Drilling Area

No. 1 Germencik Mor al e 228 1 10,290

Drilling Area

No. 2 145 7 10,877

M
~

S°ke| Argavl

Drilling Area

o
No. 3 S°ke| Argavl

139 1 11,069

(o]l
~

Reference: EIA Report
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In Figure 2-1 the power plants andwell locations, which are all Project components, are located
and surrounded by agricultural lands are presented.

¢ Germencik

K
usadasi Kogarl

Legend
GPP s Geothermal Pipeline (Planned) District Border

s Drilling Wells Geothermal Pipeline (Alternative) City Border

ETL D License Area

Figure 2-1. Project Location

2.2 Project Overview

The purpose to construct Mor al & Geot her maslto Ralwe enerdy Ifranm t
geothermal fluid and using geothermal fluid in industrial greenhouse plants based on
geothermal heating. Using geothermal fluid in industrial greenhouse plants based on
geothermal heating is one of the usage alternatives according to the temperature of the
geothermal fluid.

Mo r &kothermal Power Plant (GPP) i 24 Mwe

Mo r &éoéhermal Power Plant (GPP) is planned to be in operation with annual production
capacity of 210,240,400 kWh electrical energy with 24 Mwe installed power in Mor al é
Neighbourhood of GermencikDi st ri ct of Aydén Province.

210,240,400 kWh/year (gross) electricity will be generated from the facility with an installed

power of 24 Mwe, which can be established in the field with the assumption of the power plant&
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working condition of 8760 hours per year, on the basis of working 24 hours a day, in 3 shifts
throughout the year.

Mo r &eothermal Power Plant Project (GPP Project) will be located in a total area of (3.0334
ha) within the Geothermal Resources and Natural Mineral Waters Operation license area
number 2009-138 (license area: 4083.78 ha). The production, reinjection wells, pipelines and
geothermal power plant that are required within the scope of the project are located within the
license area.

There will be ORC with 24 Mwe installed power, turbine, generator, switchyard, emergency
pool, administrative and social buildings within 3.0334 ha GPP Project area.

Geothermal Resources Exploration Drilling Well Activities

The project is a geothermal resource exploration drilling activity planned within the boundaries
of the fAGeot her mal Resources and Nat ur athe Mi ner .
operation | icenrls3e8 nunbceernsie2ar% a: 4083. 78 ha)o be

The licence area covers Aydin Province, Kocarli District, Tat ar | ar |, Beyéekl e, Kas
Nei ghbour hoods; K&r&at IRi,st®azxheék?yNeighBoarhoads;a s €, A
Germencik District, | z ¢ ml ¢ , G¢ m¢ K, G¢ m¢ Ky e NMeighbouMaodsa ané , Uz un
Izmir Province, Selcuk District, Burgaz Neighbourhood. The license area is presented in

Figure 2-2 the below.
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= GPP —_ETL [ uicense Avea
s Drilling Wells === Geothermal Pipeline (Planned) @® Settlements

Switchyard Geothermal Pipeline (Alternative)

Figure 2-2. License Area

Within the scope of the planned project 12 deep boreholes (6 wells already drilled and
completed) will be drilled. 8 of 12 wells will be production wells and 4 will be reinjection wells.
The purpose of use will only be certain according to the information to be obtained after the
drilling process is completed in the wells.

Greenhouse

Greenhouse activities are not within the scope of project finance. However, as these activities
are planned to be realize by HEZ Energy these activities are considered to be associated
facilities and hence, their potential impact are evaluated in the ESIA study.

Greenhouse-under EIA-3 area (Greenhouse-3)

Greenhouse-under EIA-3 area is planned to be constructed within the 145 block and 1, 2, 3,

4, 5 and 6 parcels of the Argavli nei ghbour hood
Greenhouse-2 is 2.4713 ha and there will be greenhouse, irrigation water tanks and pumps

and control center within this area.
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Greenhouse-under EIA-2 area (Greenhouse-2)

Greenhouse-under EIA-2 area is planned to be constructed within the 139 block and 1 parcel

of the Argavli neighbourhood o f SDiket ri ct o f . Argadoé GreeRhouser2iisn c e
3.8365 ha and there will be greenhouse, irrigation water tanks and pumps and control center
within this area.

Generation pre-license numbered ¥ N/ 1 0-8/(5146 valid until September 30, 2024 was
secured from EPDK on March 31, 2022 for 24 Mwe geothermal energy production.

2009-138 numbered operation license was secured in April 12, 2013 for a period of 30 years

from the Aydén Province, l nvest ment Matwralt or i ng
Resources License and Cultural Assets Directorate. The geothermal license area covers an

area of 4083.78 hectares.

The chronological history of the works and transactions carried out within the scope of the
investment subject to the project is given below:

1 In 2011, the operation license was belonged to Koz Yer Al té Yer st ¢
El ektri k Enerji \WakTi cK(prediodsuwomwner c8napany of the
operation license).

1 Along with the geothermal energy potential of the field, geological studies, previous
geophysical and hydrochemical studies were carried out on different dates by different
experts for the evaluation of the field and the determination of its potential thermal
power. In 2011, Vertical Electric Driling measurements were made at 25 different
points with the Schlumberger system.

1 In 2013, measurements were made at 15 points using the Magnetotellurics method.

1 In 2013, previous owner company received an exemption opinion for the ARG-1 well
and greenhouse project within the scope of the EIA Regulation (See Appendix C: The
letter dated 10.07.2013, Ay dén Provincial Directorate of En
Climate Change)

o0 ARG-1 wel | was drilled at a depth of 1100 n
neighbourhood (S° k e d)iasdttheitanperature of geothermal fluid at the
bottom of the wel!l was determi nedateaas st at.i

geothermal fluid could not be obtained from the well.

1 In 2016, the aforementioned license was transferred to HEZ Energy.
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1 In 2016, EIA Not Required decision was secured for 2 deep drillings within the scope
of EIA Regulation (See Appendix D: EIA Not Required Decision dated 05.04.2016 and

numberedE-2016 296 of the Aydén Provincial Directo

and Climate Change) . Location of drillings ar e

Nei ghbour hood and 145 block 7 parcel of Argay

1 In 2017, magnetotellurics measurements were made at 114 points.

T In 2018, an exemption was obtained within the scope of the EIA Regulation for
additional 6 wells (HEZ 1-2-3-4-5-6) (See Appendix E).

1 In 2018, HEZ-3 well was drilled (3555 m; 200 tons/h (55.6 I/s),140LL).

1 In 2021, HEZ Energy has planned the Extraction and Ultilization of Geothermal
Resource in the Field with License Number 2009-138 (12 Wells; 24 Mwe GPP; 5 Ha
Geothermal Greenhouse) and Auxiliary Energy Resource SPP (999 kWe) Integrated
Project.

2.3  Project Details and Process Overview
2.3.1 Drilling of Geothermal Wells
The exploration and reservoir evaluation activities include geological, geophysical, and drilling

surveys for exploratory drilling and reservoir testing.

Production field development involves driling steam or hot water production wells and
reinjection wells and processing of the reservoir output for use in the power plant. Drilling will
continue throughout the life of the project, as production and injection wells need to be
periodically updated to support power generation requirements (IFC EHS Guidelines
Geothermal Power Generation, 2007).

By evaluating different studies from past to present, the following conclusion has been reached
in summary:

1 As a result of deep drilling in the license area, the expected temperature from the

reservoi f175ACt3®AkQect ed g athe expeoted lowfromdthe?2 ~1. 2 %

wells will be 200ton/h (55.6 I/sec) at 140LC.

9 Considering the physical and chemical composition of the fluid reached, the geothermal
potential in this area can be used for electricity generation, greenhouse, mushroom
growing, balneological baths, soil heating, swimming pools, fermentation and
distillation purposes. For this field, the power that can be obtained from the heat energy
stored in the geothermal system has been calculated by the stored heat method.
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Accordingly, the potential thermal power (electricity) of the site is 8.51E+07 kJ/h and is
24 Mwe with a 1.5% recovery factor. Based on the principle of working 24 hours, 3
shifts a day throughout the year, 210,240,400 kWh/year (gross) electricity will be
produced from the facility with an installed power of 24 Mwe, which can be established
on site, with the acceptance of the power plant& annual working condition of 8760
hours.

There are 12 wells within the scope of Mo-ral & GF
1 and HEZ-3 wells were opened in 2016. Drilling of 4 other wells was completed in 2023.

Drilling works of 2 wells are on-going and there are 4 more wells which are planned and in the

scope of this ESIA study. The current status of the wells are provided below in Table 2-3.

Table 2-3. Geothermal Wells Details

Location Current Depth Temperature Flowrate
SICWE (It/sec)

_ Drilled Geothermal
ARG-1 _ Argavl e Monitoring/ 1,100 89,97 -
Neighbourhood, (2016) Production
ARG-2 Block 139, Parcel 1 Planned Production 3,500 - -
Drilled .
HEZ-1 (2021-2023) Production 3,500 - -
Drilled .
HEZ-2 i (2021-2023) Production 3,500 - -
Mor al e Drilled
HEZ-3 Neighbourhood, Production 3,555 140 55,60
(2016)
Block 228, Parcel 1 Drilled
HEZ-9 (2021-2023) Production 3,500 - -
Drilled .
HEZ-10 (2021-2023) Production 3,500 - -
HEZ-4 Drilling Production 3,500 - -
ongoing
& Drilling L
HEZ-5 Argavl e : Reinjection 3,500 - -
Neighbourhood, ongoing :
HEZ-6 Block 145, Parcel 7 Planned Reinjection 3,500 - -
HEZ-7 Planned Reinjection 3,500 - -
HEZ-8 Planned Reinjection 3,500 - -

During the drilling works to be carried out and to progress telescopically, insulation will be
made in order to protect the groundwater while passing the loose formation on the surface. In
this way, the well will be insulated from the environment, preventing the entry of cold water
from the environment and the mixing of hot water into the environment.

In the drillings planned to be the subject of this report, the equipment process will not be
suspended and the cementing process with casing pipe and sulphate resistant cement will be
carried out until the geothermal aquifer. During drilling, surface aquifer and semi-aquifer levels

Final Report November 2023
Project No: 23 /004 23/328




Hez Energy
Mor al & Geot her maject Power Pl ant ..

. . Muhendislik ve
Environmental and Social Impact Assessment Danismanhk A.S.

will be passed up to 2,600 meters with closed equipment. For the control of the well, wellhead
control equipment will be installed at the upper level of the well.

An area will be created for mud management pools (clean water, circulation pond)test water
pool, prefabricated offices (container), drilling platform area and equipment to be used within
the scope of each borehole.

Since the floor of the area where the drilling rig will be placed will be concreted with cement
resistant to chemicals and fluid temperature, the interaction of the wastes with the soil and
groundwater will be cut off. During the drilling process, a fluid called drilling mud is pumped
into the well and used to circulate and bring rock cuttings to the surface. This drilling mud may
vary where different rock layers are encountered due to their varying properties.

In traditional methods, the drilling mud that needs to be disposed of, along with the materials
from the wellbore, is usually discharged into a waste pit commonly known as a fimud pit.0
Subsequently, these materials are disposed of using various methods, including vacuum
trucks.

In the fdry locationdapproach which will be used by Project, typically applied in arid conditions,

wet materials and drilling mud are directed into partially enclosed waste tanks equipped with

advanced decanters and screening systems. The fdry locationd me tinvaolveés using

specialized equipment to separate chemicals in the mud, allowing the liquid portion to be

directed into separate tanks while allowing the recirculation of the retained water within the

drilling system. Also,remai ni ng mud wi |l be di sposed by Bateée S
agreement.

If the geothermal source is reached after the drilling process is completed, well completion
tests will be carried out. Within the scope of well completion tests, tests such as static
temperature, pressure profile, water loss test, injectivity test, pressure drop test and production
test will be applied. The water and steam mixture that will be released during the test will be
transferred to the impermeable safety pools (test water pool) and, if necessary, to the sludge
management pools to be drained, which will be sealed with a chemical-resistant concrete wall
(or using the same impermeable geomembrane).

Test waters will be collected in completely impermeable areas (or in concrete-walled pits with
geomembrane sealing and surface water ingress prevented, and in additionally drained sludge
pools). There will be no discharge to the receiving environment. The disposal of the test waters
that will arise from the geothermal drilling activities will be provided by re-injection.
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232 Moral é Geother mal Power Plant (GPP)

The Organic Rankine Cycle (ORC) technology is selected to be utilized in the plant. Organic
Rankine Cycle (ORC) is a type of binary system used for geothermal power generation. In a
binary system, a secondary fluid with a lower boiling point than water is used to generate
electricity from the geothermal heat source. The ORC system is called forganicObecause the
working fluid is typically an organic compound, such as refrigerants or hydrocarbons. The units
to be installed in the GPP ORC system are preheater, evaporator, expander, condenser
recuperator. ORC is a process used to generate electricity from low-temperature geothermal
resources. The working principle of an ORC system can be summarized as follows:

1 Preheater: The geothermal fluid is pumped through a heat exchanger called a
preheater, where it transfers heat to a working fluid with a lower boiling point.

1 Evaporator: The preheated working fluid is pumped into an evaporator, where it is
heated to its boiling point by the geothermal fluid, causing it to vaporize.

1 Expander: The vaporized working fluid is directed to an expander, which drives a
turbine to generate electricity.

1 Condenser: The exhaust vapor from the turbine is condensed back into a liquid by a
cooling system, called a condenser.

1 Recuperator: The cooled working fluid is then directed to a recuperator, where it
transfers heat to the incoming working fluid before returning to the preheater to start
the cycle again.

In summary, the ORC system works by using the natural heat of the geothermal fluid to
vaporize a working fluid with a low boiling point, which then drives a turbine to generate
electricity. The condensed working fluid is then cooled and recycled back into the system to
start the cycle again.

In this way, the geothermal fluid remains in a closed system cycle (re-injection from the
reservoir) without harmful emissions to the atmosphere and without passing through the
turbine. In these systems, completely closed loop and zero gas emission can be achieved.

In order to avoid extensive water, use and prevent wastewater generation, an air-cooled
condenser is employed. In this way, with the use of an air-cooled condenser, water resources
are not consumed, no emissions are generated, no hot water discharge is made into the creek.
Furthermore, dry cooling systems require very low maintenance.

The Process and ORC flow charts are presented in Figure 2-3 and Figure 2-4 respectively.
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Figure 2-3. Process Flow Chart (Exergy, 2023)
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Figure 2-4. ORC Flow Chart

Chemical Use

The main chemical will be used at the Project are hydrocarbons such as n-butane, n-pentane,
iso-pentane, isobutane. These hydrocarbons are used as secondary fluids in binary cycles.
The purpose of use of organic chemicals lowers the boiling point. Since the secondary fluids
used have lower boiling temperatures compared to water, electricity generation from
geothermal sources with low reservoir temperature is provided in this way.

The main chemicals used in ORC systems is the secondary fluid used for generation of
electricity. This fluid, namely n-butane, is supplied from international sources and delivered on-
site in special containers by means of trucks or trailers under special security measures. N-
butane storage is not conducted on-site and is directly fed to the system, which is a closed-
loop system where n-butane is continuously recirculated.

The geothermal fluid will be brought to the surface by applying LSP and ESP pump
technologies from the reservoir. The aim here is to provide the management control and skill
of the fluid brought to the surface as a single or double phase. Thanks to the selected pump
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technologies, the pressure at the wellhead can be kept at the desired level. Thus, itis possible
to participate in the cycle in a mixed state of 100% liquid

Other main hazardous materials required for Project activities are inhibitors that are used to
prevent carbonate, sulphate, and silicon dioxide accumulating and creating a crust on inner
walls of pipes, which if allowed may lead to leakages and failures in addition to decreased
generation efficiency. The remaining hazardous materials such as oil/lubricants to be used in
the equipment in the system are mainly associated with operation and maintenance.

2.3.3 Geothermal Pipeline

Geothermal fluid obtained from the production wells will be transported to the plant with
pressure-resistant and heat-insulated geothermal pipelines. The Project Company has two
alternative routes for the geothermal pipelines. First alternative goes through existing roads
between private lands. Second alternative line will runs parallel to the DSI channel and
predominantly traverses public lands, minimizing the impact on private properties. Geothermal
pipeline alternatives are presented in

Figure 2-5.

-

e Drilling Wells === Geothermal Pipeline (Planned)

Switchyard Geothermal Pipeline (Alternative)
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Figure 2-5. Geothermal Pipeline Alternatives

2.3.4 Associated Facilities
Electricity Transmission Line

Associated with the GPP Project, the Electricity Transmission Line (ETL) will be established
following the approval of TEIAS. The power plant will be connected to the Kubilay GPP-Maren
GPP Energy Transmission Line.

2.4 Permits and Management System of the Project Company
2.4.1 Management Systems of the Project Company

The Company plans to secure ISO (International Organization for Standardization)
14001:2015 (Environment Management System) certificate, 1SO 9001:2015 (Quality
Management System) certificate, and 1ISO 45001:2018 certificate.

In addition to these quality systems, a project specific ESIA Report and SEP will be developed
for construction and operation phases of the Projects.

The ESIA will present the mitigation measures for the expected environmental and social
impacts of the Projects. Accordingly, the ESIA will identify the need for the revisions and
implementation of several management plans as part of the Management Systems of the
Project Company. In this respect, company will revise its own Environmental and Operational
Management System in line with the requirements stipulated in the ESIA.

2.4.2 Environmental Impact Assessment Decisions

The MARegulation on Environment al | mpact Assessm
defines the administrative and technical procedures and principles to be followed throughout
the EIA process. According to the EIA Regulation of The Ministry of Environment, Urbanisation
and Climate Change (MoEUCC), an EIA Report is compulsory for geothermal power plants.
Ther ef or &RPP aNtoExpdotation Drilling Activities falls into Annex | of EIA Regulation
and that required preparing Environmental Impact Assessment Report (EIA Report). The

Environment al | mpact Assessment (EI A) Report of
Arakteérma Teknol oji Made nkRe y 7 &j Mgjihietnidm sDa ké dMparal
Ti c. L And was fntlized on August 31, 2022. As a result, EIA Positive Decision was

secured on September 14, 2022.

EIA Regulation related decisions list for the Projects are given in Table 2-4 below:
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Table 2-4. EIA Decisions Related to the Project

Project Name/Issue Date (Number) Details
Mor al & Geother mal wePowe
Greenhouse-2
September 14, . -
HEZ 8 2022 (6819) EIA Positive Decision
HEZ 10
ARG-2
Out of Scope
ARG-17 already drilled 10.07.2013 Aydén Provincdfal Di
(Argavl é& Neighbourhood o Environment, Urbanization and Climate
Change
HEZ-3 7 already drilled EIA Not Necessary Decision
(Moralée Neighbourhood,| 05042016(E- |Aydén Provincial Di
HEZ-4 2016296) Environment, Urbanization and Climate
(Argavl é& Neighbourhood Change
HEZ 1-2-9 Out of Scope
Aydén Provincial Di
HEZ 5-6-7 03.05.2018 Environment, Urbanization and Climate
Change

2.4.3 Permits

In addition to the EIA decisions, further permits via the opinions of the relevant official authority
will be secured specifically for the Project.

Building Construction Permit

According to Construction Law, a Building Construction Permit will be obtained prior to the
construction of non-industrial structures associated with the projects. A permit that is allowing
the construction of the facility is issued based on an engineering review of the plans for
structures such as an administration building. This permit is required for construction of
administrative and social buildings of industrial facilities.

Construction permit should be secured prior to construction of administrative and social
buildings etc.

Environmental Permit

According to Article 5 of the Environmental Permits and Licenses Regulation, projects listed in
Annex | and Il should secure AEnvironment al Pern

The projects that are listed in Annex | should apply to the MOEUCC and the projects listed in
Annex Il should apply to PDoEUCC.
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The Project is included in the Annex Il of the Environmental Permits and Licenses Regulation.
Therefore, environmental permit and license should be secured for operation period of the
Projects.

As a result of the measurements carried out during the EIA studies in the project area, H2S

(Hydrogen Sulphide) ( 1 00 & ghanBr (11i mi t v al udem lim2valueg 3@ m3 ( s h
eg/ m3 within the scope of the I ndustri al Air P
Ambient Air Quality Guide Values). (24-hour limit value), PM10 (Particulate matter smaller than

10 micrometerinsize) ( 50 e g Fhmo3ur( 214 mit value); 40 g/ m3 (annt
(facilities located here) filling, separation, screening, transportation, crushing, grinding
operations are carried-tcutm , | iS0O2 (vaad e limmA O( leogr
value)) does not exceed the limit values.

Additionally, the noise emission calculations for the operational phase indicate that the noise
emission at the nearest residential unit to the project site will be 68.74 dBA at a distance of 55
m and 65.92 dBA at a distance of 75 m. It is expected that the limit value of 68 dB for daytime
specified in the Environmental Noise Management Regulation will not be exceeded during
operation phase of the Project since the closest sensitive receptor is at a distance of more than
75 m. The measures to be taken in case of exceeding the noise limit are specified in
7.2.Building Usage Permit

According to Construction Law, it is compulsory to get a building use permit to use the building
after the completion of the construction. The permitting authority will determine whether the
building has been constructed in accordance with the approved project and scientifically there
is no problem to use the building. Upon completion of the construction, the permitting authority,
generally the municipality determines whether the buildings have been constructed according
to the codes and standards stated in the Building Construction Permit. After the inspection of
the structures, the permitting authority issues a Building Use Permit.

Building Usage Permit should be secured for operation period of the Projects.
Production License

As agenerationpre-l i cens e numb e-8/@5H46 ¥ahd/uritilBBG8pdethber 30, 2024 was
secured from EPDK on March 31, 2022 for 24 Mwe geothermal energy production.

Operations Permit

The facilities which have completed their construction should secure an Operations Permit in
order to operate. Operations Permit is issued in case the facility has secured an EIA Positive
Decision or EIA is not Required Decision and other related documents required for the permit.
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Operations Permit is issued in case the facility is found to be appropriate in accordance with
the Regulation Related to Workplace Opening and Operation Permits.

Operations permit for the Projects should be secured for operation period of the Projects.
Operations License

2009-138 numbered operation license was secured on April 12, 2013 for a period of 30 years

from the Aydén Province, l nvest ment Monitoring
Resources License and Cultural Assets Directorate. The geothermal license area covers an

area of 4083.78 hectares.

2.5 Project Schedule

Work within the scope of the project continues according to the project schedule. Project
schedule is provided below in Table 2-5.
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Table 2-5. Project Schedule
YEAR 2021 | 2022 | 2023

MONTHS (Q1: January, February, March- Q2: April, May,
June- Q3: July, August, September- Q4: October, Q4 Q1 Q2 (OX] Q4 Q1 (0] (OK] Q4
November, December)

L. | ASSOCIATE DEGREE PROCESS B
1.1 | Associate Degree Process and Modification Procedures

1,2 | TEIAS (Turkish Electricity Transmission Corporation)
Connection Review and Signing of Connection Agreement

2. EIA (Environmental Impact Assessment) PROCESS
2,1 | Issuance of Public Interest Decision

.2 | Preparation of Soil Protection File

.3 | Completion of the Process

B. DETERMINATION AND PROCUREMENT PROCESS OF LL
POWER PLANT SITE

a. PREPARATION OF THE POWER PLANT SITE FOR THE
PROJECT

4,1 | Conducting Soil Surveys and Reporting

SELECTION AND PROCUREMENT PROCESS FOR THE
POWER PLANT COMPANY

6.1 | Preliminary Discussions
6,2 | Evaluation of Bids
6.3 | Negotiation and Completion of Procurement

b. SELECTION OF CONSULTING COMPANY

7. ESP (Electric Submersible Pump) PROCUREMENT
PROCESS

7,1 | Preliminary Discussions with Companies
7,2 | Evaluation of Bids
7.3 | Completion of Procurement Process

7.4 | Delivery of Pumps and Drivers

B. ARTESIAN WELL TEST PROCESS !

8.1 | Procurement of Mechanical Installation Materials

B.2 | Manufacturing of Above-Ground Production Lines for Wells
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B,3

YEAR

MONTHS (Q1: January, February, March- Q2: April, May,
June- Q3: July, August, September- Q4: October,
November, December)

Conducting Production and Inflow Tests

2021 |

Q4 ‘ Ql Q2

2022 | 2023

OX] Q4 ‘ Q1 (o) Q3 Q4
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B,4

Preparation of Test Report

0.

ESP WITH WELL TEST PROCESS

B,1

Capacity Expansion of Transformers

0,2

Installation of Transformers and Drivers

0,3

Initial Pump Descent Process

0,4

Well Flow Test

9,5

Preparation of Well Test Report

0,6

Completion of ESP (Electric Submersible Pump) Output and
Storage with Maintenance Process

0.

SELECTION OF PROJECT COMPANY AND DESIGN

n0,1

Preliminary Discussions

10,2

Evaluation of Bids

10,3

Final Decision

10,4

Preparation of Construction Projects

0,5

Preparation of Mechanical Projects and Material Lists

10,6

Preparation of Electrical Projects and Material Lists

1.

DELIVERY OF POWER PLANT BASIC DESIGN AND
MATERIALS

11,1

Delivery of Basic Design Projects

n1,2

Delivery of ACC (Air Cooled Condenser) Materials

11,3

Delivery of Pipes Prepared as Spools

11,4

Delivery of Hex Materials

11,5

Delivery of Electrical Panels

11,6

Delivery of Turbine, Generator, and Pump Groups

Delivery of Automation Panels

1,7

Delivery of Valve Groups and Measurement Instruments
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2.

YEAR
MONTHS (Q1: January, February, March- Q2: April, May,

June- Q3: July, August, September- Q4: October,
November, December)

MECHANICAL PROCUREMENT PROCESSES

2,1

Procurement and Delivery Processes of Pump Groups
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12,2

Procurement and Delivery Processes of Fittings Groups

2,3

Procurement and Delivery Processes of Pipe Groups

2,4

Pre-Insulation of Re-injection Pipes

12,5

Procurement Processes for Manual Valve Groups

12,6

Procurement Processes for Control Valve Groups

2,7

Procurement Processes for Instrumentation Groups

12,8

Procurement Processes for Pressurized and Non-
pressurized Tank Groups

12,9

Procurement and Supply Process for Fire Groups

12,10

Procurement Process for Compressor Room Equipment

(X

ELECTRICAL PROCUREMENT PROCESSES

13,1

Procurement Processes for Transformer Groups

13,2

Procurement Processes for Cable Groups

13,3

Procurement Processes for Driver Groups

13,4

Procurement Processes for Generator Groups

13,5

UPS (Uninterruptible Power Supply) Procurement Processes

13,6

Procurement Processes for Grounding Groups

4.

AGREEMENT WITH CONSTRUCTION CONTRACTOR
AND CONSTRUCTION PROCESS

14,1

Gathering Proposals for Construction Projects

4,2

Evaluation of Proposals and Selection of the Contractor

14,3

Mobilization and Construction Site Setup

14,4

Filling, Leveling, and Soil Improvement

14,5

Construction of Environmental Security Wall

14,6

Preparation of ORC ACC Group Foundations
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YEAR 2021 | 2022 | 2023
MONTHS (Q1: January, February, March- Q2: April, May,

June- Q3: July, August, September- Q4: October, Q4 Q1 Q2 (OK] Q4 (O) 1 Q2 (OK] Q4
November, December)

14,7 | Preparation of ORC Power Block Foundations

14,8 | Manufacturing of Emergency Discharge Pool

14,9 | Construction of Fire Pump Station Foundation and Hydrant
Lines

14,1¢ Construction of Administrative Buildings and Electrical Panel
Rooms

14,13 Construction of Workshops and Warehouses

14,12 Construction of Foundations in Well Regions

14,13 Landscaping and Fence Installation
14,14 Repair of Affected Areas

15. | AGREEMENT WITH MECHANICAL CONTRACTOR T T

15,1 | Gathering Proposals for Mechanical Projects

15,2 | Evaluation of Proposals and Selection of the Contractor

15,3 | Mobilization and Construction Site Setup
15,4 | ORC Installation Process
15,5 | Production Pipe Line Installation Process

15,6 | Re-injection Pipe Line Installation Process

15,7 | Re-injection Pump Station Installation Process

15,8 | Wellhead Installation Process

15,9 | Compressor Room and Air Line Installation Process

15,1¢ Fire Suppression System Installation

15,11 Instrument Installations

15,12 |nsulation Works

15,13 Testing and Commissioning

16. | AGREEMENT WITH ELECTRICAL CONTRACTOR .._-..[

16,1 | Gathering Proposals for Electrical Projects

16,2 | Evaluation of Proposals and Selection of the Contractor
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YEAR 2021 | 2022 | 2023
MONTHS (Q1: January, February, March- Q2: April, May,

June- Q3: July, August, September- Q4: October, Q4 Q1 Q2 (OK] Q4 (O) 1 Q2 (OK] Q4
November, December)

16,3 | Mobilization and Construction Site Setup

16,4 | ACC (Air Cooled Condenser) AG and Instrumentation
Cabling

16,5 | Installation of AG-OG (Above Ground i Overhead Ground)
Electrical Cables in Well Regions

16,6 | Installation of Electrical and Instrumentation Cables in Well
Regions

16,7 | Transformer Installations

16,8 | Installation of Electrical Panels and Circuit Breakers

16,9 | Installation of ORC AG-OG and Instrumentation Cables

16,1(¢ Installation of Fire Detection and Suppression System
Cabling

16,11 |nstallation of ORC Automation Panels

16,12 Testing and Commissioning

17,1 | Discussions with Drilling Companies
17,2| Gathering of Bids
17,3 | Agreement

17,4 | Opening Process of 15t Region Wells

17,5| Opening Process of 2" Region Wells
18. | SUBSTATION FACILITY CONSTRUCTION PROCESS
18,1 | Gathering Proposals for Electrical Projects

18,2 | Evaluation of Proposals and Selection of the Contractor

18,3 | Presentation of the Project to TEIAS (Turkish Electricity
Transmission Corporation) and Approval of the Project

18,4 | Mobilization and Construction Site Setup

18,5 | Conducting Soil Surveys and Site Preparation

18,6 | Construction of Substation Foundations and Buildings

18,7 | Installation of Switchgear
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YEAR 2021 | 2022 | 2023
MONTHS (Q1: January, February, March- Q2: April, May,

June- Q3: July, August, September- Q4: October, Q4 Q1 Q2 (OK] Q4 (O) 1 Q2 (OK] Q4
November, December)

18,8 | Installation of Transformers

18,9 | Installation of Transmission Lines

18,1¢ cabling and Equipment Installations

18,11 Testing and Commissioning
18,12 AYDEM ( Aydén Electricity Dig¢g
Acceptance Process

19,1 | Completion of EPDK (Energy Market Regulatory Authority)
Processes

19,2 | Completion of TEIAS Processes

19,3 | Completion of Urban Planning Processes through the
Ministry

19,4 | Completion of Pipeline Permit Processes

95| Compl eti on of AYDEM ( Aydén H
Company) Processes

0. | RESERVOIR PROCESSES _.._-.ll

20,1 | Purchase of Inhibitor Dosing Systems
0,2 | Manufacturing Process of Inhibitor Dosing Systems

0,3 | Construction of Inhibitor Preparation System

0,4 | pPurchase of Reverse Osmosis (RO) System

P0,5| ESP (Electric Submersible Pump) Installations and
Commissioning

0,6 | Installation of Inhibitor Systems

P1. | TEMPORARY ACCEPTANCE AND COMMISSIONING B |
P1,1| Conducting ORC (Organic Rankine Cycle) Pressure and
Vacuum Tests

R1,2 | Testing of BOP (Blowout Preventer) Pipelines and
Wellheads

21,3 | Initial Startup and Commissioning of Pipelines

P1,4| Initial Startup and Commissioning of ORC Systems
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YEAR
MONTHS (Q1: January, February, March- Q2: April, May,

June- Q3: July, August, September- Q4: October,
November, December)

Ministry Approval

P2. | COMMERCIAL PRODUCTION AND OPERATION
PROCESS

P2,1| Employment of Operations Personnel

2,2 | Training of Operations Personnel

2,3 | commercial Production
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3 IDENTIFICATION OF ALTERNATIVES

This section summarizes the alternatives to and in the Project and briefly explains why the
current features are selected according to EIA Report.

3.1 No-Project Alternative

This is the scenario where the Project will not be realized. Not to carry out the project; the
disposal of the geothermal resource, which completes its cycle in the geothermal power plant
and leaves at low temperature, is directly reinjected into the reservoir, in other words, removing

the greenhouse from the scope of the project have beenconsideredas6 no pr oj ecs 6

3.2 Technology Alternative
Drilling Studies

According to EIA Report, drilling equipment technology using rotary impact drilling (combined)
technique was chosen as the planned exploration technology. Drilling types can be classified
according to the depth, the diameter of the well, the location and purpose of the drilling, and
the technology used. The drilling, which is planned to be carried out in selected locations, is a
type of drilling based on large-scale deep geothermal resource exploration and combined
(rotary impact) drilling technique will be used. Two basic methods are generally used in
exploration drilling. These are percussive and rotary drilling. Combined (pulsed rotary) drilling
technique will be used in the exploration drillings that are the subject of the project. PCD
(diamond-tipped) and three-cone rotary drills are used.

GPP Project

There are different cycle types in which the heat energy of the geothermal resource, which will
be circulated in a completely closed system for the purpose of generating electricity from the
reservoir reached by the drilling technology selected within the scope of the project, will first
be converted into mechanical energy and then electrical energy. The suitability of cycle
technologies varies according to the characteristics of the fluid and the management principle.

The technology chosen in the planned gmooked ect

systems are more efficient during the operation phase, air-cooled systems were preferred in
order not to create pressure on water resources and not to cause intense steam emissions.

Greenhouse

In T¢ r k,iggeenhouse cultivation includes production in greenhouse and plastic tunnels.
Modern greenhouse cultivation is carried out in the vast majority of new facilities. The aim of

i nnovative technologies in greenhouse is to
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The purpose of sustainable greenhouse systems should be a system that protects resources,
socially supported, commercial, competitive, environmentally friendly, has reliable production
technology, reduces the need for energy, water and chemical pesticides, and does not produce
waste as much as possible.

To this end:

9 Effective management of solar radiation, air temperature, humidity and CO.
concentration in the greenhouse in order to create a suitable production environment
for plants and save energy,

91 Increasing energy efficiency and using renewable energy sources instead of fossil
energy sources,

1 The use of cover material produced with new technologies in greenhouse and
degradable after use,

1 Ensuring the optimization of water and plant nutrients in the greenhouse,

9 Control plant diseases in greenhouse with less agricultural chemicals is recommended.

In individual geothermal greenhouse facilities, the fluid that loses its heat in the greenhouse
heating pipes is sent to the in-hole heat exchanger to be reheated, and the system circulates
continuously in this way, ensuring the heating of the facility. In addition, with this system placed
in the well, the in-hole heat exchanger is deactivated, making it possible to bring the
geothermal fluid to the surface in the same closed system and use it for greenhouse heating,
and to reinject it into the same well from the surface. One of the advantages of the planned
investment being an integrated project is that the fluid that enters the cycle for electricity
generation and leaves the cycle at the end with low temperature will be passed through the
greenhouse heating systems along the reinjection line, making the system sustainable and
there will be no need for heat exchanger and accumulator applications.

Along with these, as stated in the Final Report of the Best Practices Guide of the Ministry of
Environment, Urbanization and Climate Change within the scope of the Cumulative Impact
Assessment of Geothermal Resources in T¢ r k iPgoject, in case of using geothermal
resources instead of traditional energy in greenhouse cultivation, approximately 80% of the
fuel costs and 5-8% of the total operating costs. Is calculated to decrease.

3.3 Project Area Alternatives

It is known that the high geothermal resource potential in the region where the project subject
investment is planned will be effective in increasing the geothermal energy capacity of the
country. The investor company has the Geothermal Resources Operating License numbered
2009-138 pursuant to the Geothermal Resources and Natural Mineral Waters Law No. 5686.
The planned activities must be within the license area. Geothermal resource licenses represent
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a project-based permit in order to carry out resource exploration or operation activities in a
defined area. As can be understood from this, a geothermal reserve has been identified as a
result of the activities carried out during the exploration period in order to find geothermal
resources, geothermal-origingas and natural mineral water that can be economically operated.

For the purpose of site selection, various surveys and research studies have been carried out
within the license area and other license areas in the region from past to present, and
information has been obtained from the areas that have been put into operation. Elements of
the geothermal system, which can be listed as the determination of the feeding area, reservoir,
cover rock, heater rock and source outlet area, were investigated. Geophysical studies have
been carried out to extract the resistiuvi
belongs to Hez Energy. Based on the measurements carried out in the license area, two-
dimensional resistivity models were developed by evaluating the data obtained by different
geophysical methods and the geothermal potential of the region was investigated. In order to
determine the hydrogeochemical properties of the hot waters around the license area, the
anion-cation concentration evaluations of the water samples previously taken from the region
were used. License boundaries in the determination of well locations, the existence and
locations of previously opened licenses, elements of the geothermal system, geological,
tectonic, hydrogeological, hydrogeochemical, geophysical assessments, environmental
precautions, criteria in the current legislation, distances to settlements, morphological quality,
land quality, agricultural integrity played an important role. In addition to these studies in the
field, remote sensing, satellite image processing and geographic information systems studies
and evaluations were also effective during site selection.

The power plant site was selected to be in a strategic position relative to the production and
reinjection wells and to shorten both the pipeline and the electricity transmission line, the
ground structure, tectonics, hydrogeology, geophysical evaluations, environmental
precautions, criteria in the current legislation, distances from the settlements. The
morphological nature of the land was chosen by considering the characteristics of the land.

As for the location of the project, alternatives were evaluated not at the scale of the license
area, but at the scale of the area where the exploration activity is carried out. For this reason,
both environmental criteria and the feasibility of the investment were evaluated while creating
project location alternatives for exploration activities.. These alternatives created were also
included in the 3 EIA areas, the coordinates of which are given by being reflected in the EIA
Application File and the Public Participation during national EIA Process. In this respect,
alternative areas were created for exploration activities.. Project location alternatives were
farther from protected areas and settlements, the Great Plain Conservation area, olive groves
and forest areas rich in forest wealth, they are higher in topographic terms and have the same
meteorological, hydrological and hydrogeological characteristics, any water surface, stream
bed, does not remain in the floodplain.
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Environmental and Social Impact Assessment

4 LEGAL FRAMEWORK

The scope of ESIA and the examination of the compliance with the relevant legislation and
standards covers the followings:

1 The national legislation for Environment, Health, and Safety (EHS) subjects as well as
employee rights (or worker rights or labourer rights),

1 IFC Performance Standards (2012),

1 IFC Environment, Health, and Safety Guides, and

1 World Bank Safeguard Policies (Ops).

4.1 Overview of the National Requirements
4.1.1 National Environmental, Health and Safety (EHS) Legislation

AEnvironment al Lawo, which is ratified in August
2013; No: 6486), is one of the principal legislations related to the Project. Several by-laws and
decrees are enforced under Environmental Law.

The ARegul ation on Environment al Il mpact Assessn
defines the administrative and technical procedures and principles to be followed throughout
the EIA process.

These and the rest of the Project-relevant national environment, health, and safety legislation
are given in Table 4-1.

Table 4-1. Turkish EHS Legislation Related to the Project
Official Gazette Official Gazette

Legislation Date Issue Implications for the Project Stages
1 Disposal of wastes generated by
construction staff during the
Waste Management construction stage and by operation
Regulation 02.04.2015 29314 staff during the operation stage.
1 Hazardous wastes generated at
construction and operation stages
1 Discharge of wastewater generated
Water Pollution by site staff at construction stage and
Control Regulation 31.12.2004 25687 by operation staff during the
operation stage
Regulation on Landfill . -
of Wastes 26.03.2010 27533 91 Disposal of drilling mud generated
Waste Oll . .
Management 21.12.2019 30985 T \&/l\'{%s(t)e glr;sti%in;;atgg at construction
Regulation P 9
Waste Vegetablg oil 06.06.2015 29378 Waste ve'getable oils ggnerated at
Control Regulation construction and operation stages
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. . Official Gazette Official Gazette o .
Legislation Date Issue Implications for the Project Stages

Packaging Waste

Packaging wastes generated at

Control Regulation 26.06.2021 31523 construction and operation stages
Medical Waste Control Medical wastes generated at
Regulation 25.01.2017 29959 construction and operation stages
Regulation on the L
o End-of-life tires generated at
_(;,icr)g;rol of End-of-life 25.11.2006 26357 construction and operation stages
Egﬁzgtg)fnvsgsttge Waste batteries and accumulators
- 31.08.2004 25569 generated at the construction and
Batteries and operation stages
Accumulators P 9
Establishment, development,
Zero Wgste 12.07.2019 30829 monitoring, recordlng and
Regulation documentation of the zero-waste
management system
Regulation on the
_IC_ZZ:Egl:t:tII:?l;CCgSSeptIC Septic tanks for the collection of
19.03.1971 25569 domestic wastewaters generated at
Where Sewer fructi d i N
Construction is Not construction and operation stages
Feasible
Regulation on the
Noise Emission in the Noise levels caused by noise
Environment from 30.12.2006 26392 sources within the Project site at the
Equipment for Outdoor construction and operation stages
Use
S . Dust emissions at the construction
Industrial Air Pollution L
Control Regulation 03.07.2009 27277 stage gnd H2S emissions at the
operation stage
Regulation on
Assessment and Emissions originating from the
Management of Air 06.06.2008 26898 Facility during the operation stage
Quality
Regulation on the Odorous emissions generated durin
Control of Odorous 19.07.2013 28712 o oo i 9 9
Emissions P 9
Regulation on
Assessment and Noise emissions at construction and
Management of 31.11.2022 82029 operation stages
Environmental Noise
Regulation on Soil
Pollution Control and Risks of soil contamination at
Point Source Polluted 08.06.2010 27605 construction and operation stages
Areas
Egg'?rgtl(())an?(r;z;CZtion Transportation and disposal of
. . 18.03.2004 25406 excavation waste and construction
Soil, Construction and debris at the construction stage
Debris Wastes 9
Law on Occupational Health and safety measures to be
Health and Safety 20.06.2012 28339 taken during construction and

(6331)

operation stages
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. . Official Gazette Official Gazette o .
Legislation Date Issue Implications for the Project Stages

Té r k Bulding f  Construction works within the scope
Earthquake Regulation 18.03.2018 30364 of the Project

1 Real property rights and restrictions
are defined under relevant section.

Civil Law 08.12.2001 24607 The provisions of the Civil Law will be
considered and met in all phases of
the Project.

1  The Law on the Right to Information
states that the public has the right to

24.10.2003 25269 receive information and complain
about the progress and
implementation of projects.

9 Turkish citizens have the right to
apply in writing to the Turkish Grand
National Assembly and the

01.11.1984 3071 associated authorities with regard to
the requests and complaints
concerning themselves or the public
according to Article 3 of said Law.

1 Effective exploration, research and

Law On the Right to
Information

Law On the Use Of
Right To Petition

Geothermal
Resources and development of geothermal and
; 03.06.2007 5686 natural mineral water resources
Natural Mineral during the construction and operation
Waters Law 9 p
phases.

Regulation on
Amending the
Application Regulation
of The Law on

1 Effective exploration, research and
development of geothermal and

Resources and 9 P
phases.

Natural Mineral
Waters

4.1.2 National Legislation on Energy

Energy related national legislation is given in Table 4-2.

Table 4-2. Turkish Energy Legislation Related to the Project

. . Official Official Gazette . .
Legislation Gazette Date Issue Implications for the Project Stages
Electricity Market Law 30.03.2013 28603 Rights and responsibilities of the Project
No. 6446 (as amended Company regarding electricity production
with the Law numbered and transmission
6639) and relevant Expropriation of private properties
regulations
The Law No. 5346 on the 18.05.2005 25819 Procedures and principles of the
Use of Renewable conservation and utilization of renewable
Resources for the energy resource areas
Generation of Electrical Certification of the energy generated from
Energy (as amended with the utilization of these resources
the Law numbered 6446)
and relevant regulations
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4.1.3 National Legislation on Land Use

Receiving the required Land-use permits is an obligation for the Project Company. Project-
related Turkish Legislation on Land-use is presented in Table 4-3.

Table 4-3. Project-related Turkish Legislation on Land-Use

Legislation Official Official Gazette Implications for the Project
9 Gazette Date Issue Stages

Law on Soil Conservation and Land 19.07.2005 25880 Permission(s) required for land

Use No. 5403 (as amended with the use

Law numbered 6537) and relevant

regulations

Expropriation Law 08.11.1983 18215 The administration action of the

expropriation process is done in
line with said Law according to
its purpose, authorisation,
procedure, reason and subject
of the action.

4.2 International Standards related to the Project

Since the TSKB is the lender, is the Projects will be in compliance with good international
practices, including World Bank (WB) Safeguard Policies, EHS Guidelines, and best practices
documents alongside the National EHS Legislation.

4.2.1 IFC Performance Standards (2012) and relevant EHS Guidelines

The IFC is an international financial institution, which offers investment, advisory, and asset
management services to encourage private sector development in projects. It was established
in 1956 as the private sector arm of the World Bank Group to advance economic development
by investing in strictly for-profit and commercial projects, which reduce poverty and promote
development. To provide a means of managing the social and environmental risks and impacts
on projects, the IFC have developed their Performance Standards on Social and
Environmental Sustainability (IFC, 2012). The Performance Standards are designed to help
avoid, mitigate, and manage risks and impacts as a means of doing business in a sustainable
way, including stakeholder engagement and disclosure obligations of the client in relation to
project level activities. In other words, IFC requires the Subcontractor to carry out an
environmental and social assessment of Project-related impacts according to the PSs, which
are listed as follows:

PS1: Assessment and Management of Environmental and Social Risks and Impacts;

1

1 PS2: Labour and Working Conditions;

1 PS3: Resource Efficiency and Pollution Prevention;
1

PS4: Community, Health Safety and Security;
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9 PS5: Land Acquisition and Involuntary Resettlement;

1 PS6: Biodiversity Conservation and Sustainable Management of Living Natural
Resources;

1 PS7: Indigenous Peoples?!; and

9 PS8: Cultural Heritage.
The following guidelines of the IFC, which are deemed relevant to the Project, to be followed
during the ESIA study are as follows:

1 The IFC General EHS Guidelines, dated April 30, 2007;

1 IFC Environmental, Health, and Safety Guidelines Geothermal Power Generation
(2007),

1 IFC Environmental, Health, and Safety Guidelines Electric Power Transmission and
Distribution (2007),
4.2.2 World Bank (WB) Policies

WB manages projects and activities with Conservation Policies to ensure that they are carried

out in an environmentally, financially, and socially sound manner. Conservation Policies

include Environmental Assessments and other policies that define the environmental and

social negative impacts of projects as well as their mitigation and prevention. These policies

are expanded iamkt IO eii Woi lochsB Manual 0, which al so
Operational Policies (OP) and composition.

Environmental Assessment Policy (OP 4.01)
The purpose of this policy;

I To ensure that the projects proposed for bank financing are environmentally and
socially valid and sustainable,

1 Informing decision makers about the nature of environmental and social risks,

i To increase transparency and participation of decision makers in the decision-making
process.

L \FC Performance Standard 7 recognizes thatindigenous people as social groups with identities that are distinct from mainstream
groups in national societies, are oftenamong the most marginalized and vulnerable segments of the population and sets objectives
to anticipate and avoid adverse impacts of Projects on them through ensuring appropriate management and consultation
principles. No Indigenous Peoples were also identified as part of the field surveys and consultations conducted as part of the
ESIA process. As there are no indigenous people in T¢, r k the/requirements set out in this PS are not considered applicable to
the Project.
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Under the WB O.P. 4.01, projects are classified under categories A, B or C according to the
degree of their potential impact on the environment:

Category A projects; Projects with impacts that could potentially result in significant and
diverse environmental and/or social impacts and problems in the future and that are not easily
detected at the time of classification,

Category B projects; Projects whose environmental and/or social impacts are site-specific
and/or have easily detectable and preventable impacts, Furthermore, Category B projects
divide in two withinits structure as B and B+, based on the special circumstances of the project
in question,

Category C projects; Projects with minimal or no environmental and social impacts.
Fl projects; Financial intermediation activities.
Natural Habitats (OP 4.04);

9 To conserve natural habitats and their biodiversity
1 To avoid significant conversion/degradation of critical natural habitats

9 To ensure the sustainability of services and products provided to human society by
natural habitats.

Physical Cultural Resources (OP 4.11);
1 To ensure the identification and protection of Physical Cultural Resources (PCR),

including archaeological and historical sites, historic urban areas, sacred sites,
graveyards, burial sites and unique natural values

1 To ensure the compliance with national legislation regarding the protection of physical
cultural property

Involuntary Resettlement (OP 4.12);
1 To avoid or minimize involuntary resettlement where feasible, exploring all viable
alternative project designs;

9 To assist displaced person in improving their former living standards; it encourages
community participation in planning and implementing resettlement;

1 To provide assistance to affected people, regardless of the legality of title of land.
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4.2.3 International Agreements
T¢ r k is § fgnatory to many international agreements, including the:

1 Stockholm Convention on Organic Pollutants.
9 Convention on Long-range Trans-Boundary Air Pollution (CRLTAP).

1 Rotterdam Convention on the Prior Informed Consent Procedure for Certain
Hazardous Chemicals and Pesticides in International Trade.

1 Basel Convention on the Control of Trans-boundary Movements of Hazardous
Wastes and their Disposal.

1 Kyoto Protocol regarding to the United Nations Framework Convention on Climate
Change.

Montreal Protocol on Substances that Deplete the Ozone Layer.
Convention on the Conservation of European Wildlife and Natural Habitats
Convention on International Trade in Endangered Species of Wild Fauna and Flora

Barcelona Convention for the Protection of Marine Environment and the Coastal

= =4 =4 =4

Region of the Mediterranean.

=

Vienna Convention for the Protection of the Ozone Layer.
1 The Protocol on Environmental Protection to the Antarctic Treaty.
9 ILO Conventions;

ILO Convention on Forced Labor,

ILO Convention on Freedom of Association and Protection of the Right to
Organize,

ILO Convention on Right to Organize and Collective Bargaining,

ILO Convention on Equal Remuneration,

ILO Convention on Abolition of Forced Labor,

ILO Convention on Discrimination (Employment and Occupation),

ILO Convention on Minimum Age,

ILO Convention on Worst Forms of Child Labor.

(@)

O O O 0O 0o o

Paris Agreement

The Paris Agreement sets out a global framework to avoid dangerous climate change by
l'imting global war mi ng to well below 2AM@s and pL
to strengthen countriesd ability to deal with th
their efforts.
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The Paris Agreement is the first-ever universal, legally binding global climate change
agreement, adopted at the Paris climate conference in December 2015. The EU and its
Member States are among the close to 190 Parties to the Paris Agreement. The EU formally
ratified the agreement on 5 October 2016, thus enabling its entry into force on 4 November
2016. For the agreement to enter into force, at least 55 countries representing at least 55% of
global emissions had to deposit their instruments of ratification.

The Agreement entered into force in T¢, r k byybeing published in the Official Gazette dated
07.09.2021 and numbered 31621.

The Turkish EIA procedures are, with some exceptions, in line with the WB Policies. The
primary exceptions are in project categorization, the scope of environmental and social
assessment, and land acquisition, resettlement, and public consultation. In cases where the
Turkish legislation differs from WB Policies, the more stringent one will apply to the
implementation of the project.
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5 METHODOLOGY

5.1 Overview

The ESIA assists in ensuring environmentally and socially sound management of the Project
during its entire lifetime (construction, operation, decommissioning). The Environmental and
Social Impact Assessment presented in this section will be limited to the construction and
operation phases only due to the unavailability of sufficient relevant information on the
decommissioning phase activities. Nevertheless, requirements mentioned in E&S
Management Framework for Geothermal Development Project Additional Finance Loan
October 2021 are considered for assessment of the decommissioning phase activities.

The basic approach for the ESIA Is adopted for conducting the environmental and social
impact study for the proposed project to assess the existing baseline in the Aol (Area of
Influence), where the components and activities of the project having potential environmental
and social impacts. Environmental and Social impact assessments are framed with the
prevailing institutional and legislative setup provided in Chapter 4 Legal Framework.

The main approaches for the assessment covers:

1. ldentification and analysis of potential positive and negative impacts, direct and indirect
impacts, and short-term and long-term impacts likely to result from project
implementation;

2. ldentification of feasible and cost-effective mitigation measures to avoid or to minimize
negative impacts, and to provide technical guidance to the engineering design for the
implementation of proposed mitigations.

3. ldentify potential opportunities for environmental enhancement;

Preparation of Environmental and Social Management and Monitoring Plan for effective
implementation of environmental mitigation measures at different stages of the project.

5.2 Scoping of the Impacts
The potential environmental and social impacts of the Project are summarized below:

1 The Construction Phase activities, which comprises pre-constructionincluding detailed
design and construction phases. In this respect, this phase covers all detailed design
and construction activities as well as decommissioning of the temporary construction
facilities.

1 The Operational Phase considers all operational activities including:
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o0 Operation of the Project, which may potentially result in impacts such as the
generation of noise and vibration, occupational health and safety risks, community
health and safety risks as well as killing of crossing animals and generation of
various waste streams;

0 Maintenance activities of the Project which may potentially result in impacts such
as on the occupational health and safety and public safety during the maintenance.

The potential impacts (adverse and positive) of all planned project activities have been
identified and the interaction between the project activities in all these phases and the natural,
physical environment and socialZconomic aspects are addressed.

5.3 Key Steps of the ESIA Process

This subsection presents the methodology used to conduct the impact assessment. The
overall ESIA approach is illustrated in Figure 5-1. The ESIA Process consists of a multi-stage
iterative approach in order to predict and evaluate the potential effects the Project could have
on the physical, biological, social and cultural environment. Measures are then identified that
the Project will take to avoid, minimize, mitigate or compensate for any adverse impacts; and
to enhance positive impacts where possible. Results continue to be revisited and modified as
the assessment progresses and as Project effects are monitored.

: 8

=

] e

§3 i
g i s
1 5 sf
E 31 P
2 1g g
5 g H £
o g o g
§ H F
) &
E. =
: :
-.E Environmental and Social
= Management P lan
-
= Final ESIA D ocument

Disclosure
Approval
Figure 5-1. ESIA Methodology
Final Report November 2023

Project No: 23 /004 52 /328




Hez Energy
Mor al & Geot her maject Power Pl ant ..

. . Muhendislik ve
Environmental and Social Impact Assessment Danismanhk A.S.

5.3.1 Screening

The first step in the ESIA process is the screening stage which determines whether an impact
assessment is required to be undertaken for a specific project. As the Project Company is
planning to use finance from multinational Financial Institutions (fls), there is a need to
undertake an ESIA study to meet the requirement s of t he | ender s.
general approach for this type of complex and big industrial investments, which have potential
significant adverse environmental and social risks and/or impacts that are diverse, irreversible
or unprecedented, the Project is suggested as Category B+.

5.3.2 Scoping
Scoping is a crucial step in an ESIA process that:

9 defines the limits of what is included in the ESIA and what it is not necessary to include;

1 gives a clear focus which environmental and social issues will be addressed in the
ESIA;

9 starts the process of understanding regulations and standards and their context for the
ESIA;

1 provides provisional identification of the impacts;

9 provides an indication of what additional baseline information is required and how to
getit;

9 provisionally describes the assessment methods to be used;

1 includes a preliminary identification of alternatives which should be investigated.

Scoping is the stage at which consultations with stakeholders are initiated, which is an
important part of the ESIA process. At the initial phase of the Project, ESIA Studies are started
without Lenders presence. In this respect, National EIA process was considered for scoping
exercise together with general experience of the ESIA Team.

5.3.3 Area of Influence

The Area of Influence (Aol) is an important element in assessing environmental and social
impacts of a proposed development since it informs upon the physical and/or social extent
unto which the assessment should be performed. According to the definition given in IFC PS
1, the Aol encompasses:
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1 The area likely to be affected by: (i) the project?’a nd t he cl i ent ds
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
Communitiesd |ivelihoods are dependent

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

! Cumulative impacts® that result from the incremental impact, on areas or resources
used or directly influenced 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 Impact (Aol) for the Project was divided into two distinct categories: environmental
and social impacts. The environmental Aol primarily focused on assessing the effects within
the Projecés footprint and its 500-meter vicinity, with a particular emphasis on air emissions
during the construction phase. In special cases where a contamination determination cannot
be made for the Modeling Examination Area included in the EIA report, the dimensions of the
examination area are considered to be 500 meters. To evaluate construction and operational
noise levels resulting from the Project, the closest sensitive receptors T name | vy,
Uzunkum, and Ar gaVv wa&einlededjimthed\ol.rEavibomesental Aol is given
in the map Figure 5-2 below.

2Examples include the projectb6s sites, the immediate air s

3 Examples include power transmission corridors, pipelines, canals, tunnels, relocation and access roads, borrow and disposal
areas, construction camps, and contaminated land (e.g., soil, groundwater, surface water, and sediments).

4 Associated facilities may include railways, roads, captive power plants or transmission lines, pipelines, utilities, warehouses, and
logistics terminals.

5 Cumulative impacts are limited to those impacts generally recognized as important on the basis of scientific concerns and/or
concerns from Affected Communities. Examples of cumulative impacts include: incremental contribution of gaseous emissions to
an airshed; reduction of water flows in a watershed due to multiple withdrawals; increases in sediment loads to a watershed;
interference with migratory routes or wildlife movement; or more traffic congestion and accidents due to increases in vehicular
traffic on community roadways.
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Legend

— GPP s Geothermal Pipeline (Planned) Distance

— ETL Geothermal Pipeline (Alternative) | Area of Influence (Noise impact is considered)

Driling Wells @  Settlements

Figure 5-2. Area of Influence

On the other hand, the Aol for social impacts encompassed various aspects, taking into
account transportation activities, recruitment, and employment of workers throughout the
Project séconstruction phase. Additionally, it addressed concerns related to noise and dust
generation during both construction and operation, along with air quality impacts associated
with construction activities. The social impact area encompasses the three nearest
nei ghborhoods to the project ar e aBycondaatirethgse
separate assessments for both environmental and social impacts, a comprehensive
understanding of the Project's potential effects on the surrounding areas was achieved.

5.3.4 Baseline Data Collection

The next step of the ESIA process is the collection of data to establish the existing baseline
conditions (i.e., conditions in the absence of the proposed development), which the impacts of
construction and operation of the Project can be assessed against. In undertaking the ESIA
study, information on the current environmental and social baseline conditions was gathered
using, among others, the following sources:

9 technical reports prepared by the Project Company and its consultants including EIA
consultants;
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1 secondary data sources (published materials and documents, maps by government
agencies, research organizations and other relevant organizations);

91 review of aerial photographs of the Project site and its surroundings;

9 field study results.

The Social Baseline methodology describes the approach adopted for data collection to
develop a socio-economic baseline survey for the Project. This baseline study was performed
in order to:

9 understand characteristics of the social context that may be subject to change, either
as:

o a result of the Projectés direct and indire

o independent from the Project impacts. This will enable monitoring of the socio-
economic situation in the social context over time, using the present baseline as
the pre-Project comparison point;

I understand what resources are available at the household level in terms of livelihoods
strategies and coping/resilience mechani sms t
social, and cultural activities;

1 identify particular groups deemed vulnerable in the local context and potentially less
able to cope with the changes brought about by the Project and its activities, or less
able to benefit from its positive effects.

The primary data collection will focus on verification or supplementation, where existing data
were insufficient. The objective of primary data collectionis to gather recent data, to triangulate
it with secondary data and to gather first-hand information from potentially impacted
communities.

The first field visit was conducted on February 13-14, 2023 to collect primary data. During this
field visit, interviews were conducted with the project company, 14 project staff and the
headmen of 3 neighborhoods within the scope of the project. In addition, a sensitive receptor
interview was conducted with the farm owner 0,04 km from the EIA 1 site.

In the second field visit conducted within the scope of ESIA, household surveys were

conducted in Moraleé, Argavl é and UzunlTkessoveNei ghbo
was conducted with 25 people in Moralé Neighbor
and 12 people in Uzunkum Neighborhood. In addition, key informant interviews were

conducted with Aydén Provincial Directorate of F

and Livestock Directorate, Germencik District Health Directorate and Germencik Municipality.
In addition, as part of the sensitive receptor interviews, the owner of a restaurant located 0,14

Final Report November 2023
Project No: 23 /004 56 /328




Hez Energy
Mor al @& Geot her mmject Power Pl ant

k . Muhendislik ve
Environmental and Social Impact Assessment Danismanlik A.S.

km from the EIA-2 area and the owner of a farm located 0,4 km from the EIA-2 area were
interviewed.

Table 5-1 below provides a summary of the first and second site visits.

Table 5-1. Surveys and interviews conducted by 2U1K

Type of Survey/ Interview Number of Interviews/ Meetings

Household Interview

Headman survey

Key Informant Interviews (KlIs)

Unstructured interview with sensitive receptor

Workers Interview

5.3.5 Method to Assess Environmental and Social Impacts

Impact Types and Definitions

Impacts may occur as positive, negative, direct, indirect and cumulative. Determination of the
type of impact is the important step of the assessment process. The determination of the
impact type is based on geographical size, sensitivity of receptor, duration, significance and
likelihood of the impact. Impact types are provided in Table 5-2.

Table 5-2. Impact Types and Definitions

Impact Type Definition

Positive Impacts that make positive changes over the current conditions.

Negative Impacts that lead to new and undesirable changes over the current conditions.

Direct Direct impacts occur through direct interaction of an activity with an environmental, social, or
economic component.

Indirect Impacts which are not a direct result of the project, often produced away from or as a result of
a complex impact pathway.

cumulative Impacts that consist of an impact that is created as a result of the combination of the project
evaluated in the current project together with other projects causing related impacts.

Assessment

The impact assessment process predicts and describes impacts that are expected to occur for
different phases of the Project. Where possible, impacts are quantified to the extent
practicable, which may include size of land affected; increase in noise or air pollution levels
above acceptable standards; volume of waste or water discharged, number of households
affected, etc. For each impact, its significance is evaluated by defining and evaluating two key
aspects:
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1 The magnitude of the impact; and
1 The sensitivity of the feature or receptor that will be impacted.

Impact Magnitude

Impact magnitude essentially describes the intensity of the change that is predicted to occur
in the resource/receptor as a result of the impact. Magnitude rating tends to reflect a
combination of the size of an area that may be affected, the duration over which the aspect
may be altered, and the size, degree or scale of that change. In essence, magnitude is a
descriptor for the degree of change that is predicted to occur in the resource or receptor.

For positive impacts (which are mostly socio-economic impacts) magnitude is generally
categorised as OPositived unless sufficient i nf
characterisation. For instance, if the number of jobs to be assigned to local community
members is confirmed or if the size or value of the contribution to the national, regional or
district economy is known then a magnitude rating can be assigned. If not, then the significance
rating is assigned based on the sensitivity of the feature impacted by a specific activity or
change.

The t er m Othesefpreieticampasses all the characteristics of the predicted impact
including:

Geographic Extent;

Duration;

Intensity;

Frequency; and

Likelihood (only for unplanned events).

= =4 =4 4

The definitions for characteristics of magnitude used during the impact assessment are
summarized in Table 5-3.

In the case of intensity and frequency, these characteristics are not assigned fixed
designations, as they are typically numerical measurements (e.g., number of acres affected,
number of times per day, etc.).

The terminology and designations are provided to ensure consistency when these
characteristics are described in an impact assessment deliverable. However, it is not a
requirement that each of these characteristics be discussed for every impact identified.

For unplanned events (e.g., accidental release of hazardous materials) the likelihood of the
impact occurring is taken into consideration in deriving the magnitude rating. The likelihood of
an impact occurring as a result of an unplanned event is expressed as a probability and is
designated using a qualitative scale (or semiZjuantitative, where appropriate data are
available), according to the attributes described in Table 5-3.
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Likelihood is estimated on the basis of experience and/or evidence that such an outcome has
previously occurred. It is important to note that likelihood is a measure of the degree to which
the unplanned event is expected to occur, not the degree to which an impact or effect is
expected to occur as a result of the unplanned event.

In the case of impacts resulting from unplanned events, the same resource/receptor-specific

approach to concluding a magnitude designati on

considered, together with the other impact characteristics, when assigning a magnitude
designation. There is an inherent challenge in discussing impacts resulting from (planned)
Project activities and those resulting from unplanned events. To avoid the need to fully
elaborate on animpact resulting from an unplanned event prior to discussing what could be a
very low likelihood of occurrence for the unplanned event, this methodology incorporates
likelihood into the magnitude designation (i.e., in parallel with consideration of the other impact
characteristics), sothat t he Afiflackteolriehddo dmagni t ude can
resource/receptor sensitivity/vulnerability/importance in order to assignh impact significance.
Rather than taking a prescriptive (e.g., matrix) approach to factoring likelihood into the
magnitude designation process, it is recommended that this be done based on professional
judgment, and assisted by quantitative data (e.g., modelling, frequency charts) where
available.

Once the impact characteristics are understood, these characteristics are used (in a manner
specific to the resource/receptor in question) to assign each impact a magnitude. In summary,
magnitude is a function of the following impact characteristics:

I.  Geographical Extent (G);

[I.  Duration (D);
lll.  Intensity (I);
IV.  Frequency or Likelihood (F or L);
V. Reversibilityl).

Impact Magnitude = (G+D+I+F (or L)) x R

The magnitude can also be defined as the severity of the potential impact seriousness,
indicating whether such an impact is reversible or irreversible. If a p r o adeecse éffects
can be mitigated, then the overall impactdé magnitude should not be classified as very high.

magnitude essentially describes the degree of change that the impact is likely to impart upon
the resource/receptor. As in the case of extent and duration, the magnitude designations
themselves (i.e., negligible, low, medium, high and very high) are universally used and across
resources/receptors, but the definitions for these designations will vary on a resource/receptor
basis, as is discussed further below. The universal magnitude designations are:

1 Negligible;
1 Low,
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1 Medium;
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The magnitude of impacts takes into account all the various dimensions of a particular impact
in order to make a determination as to where the impact falls on the spectrum (in the case of
adverse impacts) from negligible to large. Some impacts will result in changes to the
environment that may be immeasurable, undetectable or within the range of normal natural
variation. Such changes can be regarded as essentially having no impact and should be
characterised as having a negligible magnitude.

Table 5-3. Criteria for Determining Impact Significance

Aspect ‘ Score Definition

Project Site: (i.e. the impact is confined within the facilities owned or

1 exclusively controlled by the project)
2 Local (i.e. the impact extends to areas or communities around the project
Geographic Extent site)
G) is the area within - . . .
\(Nh)ich the impact Regional (i.e. the impact extends to an area beyond the surroundings of the
3 project site and to regional physical (airshed, watershed, etc) or
occurs. e ) .
administrative boundaries)
4 National: (i.e. the impact extends throughout several regions or to the entire
country)
5 International: (i.e the impact is transboundary)
1 Very Short (<1 Month)
Duration (D) is the 2 Short (1 Moi th - 1 year)
duration of the impact 3 Medium (1-2 years)
and can vary from - - - - -
short to long terms. 4 Long (2-5 yei rs - the impact will cease after the operational life span of the
project)
5 Very Long (over 5 Yeirs - no mitigation measure of natural process will
reduce the impact after construction)
1 Negligible: the impact cannot be easily detected or perceived and is unlikely
to cause detectable change in environmental or social components.
5 Low: the impact can be detected or perceived but the effects are unlikely to
cause tangible changes in environmental or social components
Intensity (I) is a - . o .
measureyo(f)the Medium: the impact are well within legal standards or accepted practices
physical, economic or 3 and/or are likely to cause tangible changes in environmental or social
social severity of the components.
Impact. High: the impact is near the limit of legal standards or accepted practices
4 and/or are likely to cause serious impairment of environmental or social
components.
Very high: the impact may result in exceedances of legal standards or
5 accepted practices and/or is likely to cause very serious to catastrophic
damage to environmental or social components.
1 Single event
Frequency (F): is the . _ -
frequency of the 2 Infrequent: a few events evenly or randomly distributed over time
3 Recurrent: numerous events evenly or randomly distributed over time
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Aspect ‘ Score Definition
impact (not the activity 4 Frequent: a high number of events evenly or randomly distributed over time
causing the impact).
5 Continuous: no interruption over time.
0 Improbable: The event is extremely unlikely to occur during implementation
(construction and operation) of the Project. (Probability; less than 1%).
Unlikely: The event is unlikely but may occur at some time during
1 implementation (construction and operation) of the Project. (Probability; less
Likelihood (L) than 5%, greater than 1%)
(unplanned events) Likely: The event is likely to occur at some time during implementation
3 (construction and operation) of the Project. (Probability; less than 50%,

greater than 5%)

Probable: The event will occur during implementation (construction and
5 operation) of the Project (i.e., it is essentially inevitable). (Probability; greater
than 50%)

short term: if the initial condition of the component can be restored within
1 weeks or months after the cessation of the impact source and/or with
restoration activities.

short/mid-term: if the initial condition of the component can be restored
2 within a few months to one year after cessation of the impact source and/or
with restoration activities.

Reversibility (R) mid-term: if the initial condition of the component can be restored within one

3 to five years after cessation of the impact source and/or with restoration
activities.
long term: if the initial condition of the component can be restored within five

4 to 25 years after cessation of the impact source and/or the restoration
activities.

5 Irreversible: if itis not possible to achieve restoration of the initial conditions.

Sensitivity

In addition to characterising the magnitude of impact, the other principal step necessary to
assign significance for a given impact is to define the sensitivity/vulnerability/importance of the
impacted resource/receptor to the type of activity proposed (e.g., habitat clearance, topsoil
removal, etc.) or the impact of a Project activity (e.g., dust, noise, water pollution, or induced
population influx). This requires a range of physical, biological, cultural or human factors to be
taken into account and may also need to include other factors such as legal protection,
government policy, stakeholder views and economic value.

Characterisation of sensitivity for a physical or biological resource or receptor (e.g., a water
feature or parameter, cliff, vegetation type) will take into account its conservation status and
importance (on a local, national and international scale), its vulnerability to disturbance, and
its resilience to recover or withstand a specific impact or type of impact. Where the receptor is
human or cultural, the value of that social and cultural heritage receptor/s and its vulnerability

to the impact is considered, t a ki, inctuding abilitg to a c c o u n-

adapt to change or use alternatives where available.
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As in the case of magnitude, the sensitivity/vulnerability/importance designations themselves
are universally consistent, but the definitions for these designations will vary on a
resource/receptor basis. The universal sensitivity/vulnerability/importance designations are:

1 Low;
1 Medium; and
1 High.

Receptor sensitivity definitions are provided in Table 5-4.

Table 5-4. Receptor Sensitivity

Low: Local community and/or environment is fully equipped/has the tools to
manage changes of life quality:

1 Species and/or population has high capacity to absorb or adapt to change
(i.e. has capacity to move away from or adapt to the project impact), and is
potentially unaffected or marginally affected;

1 People being least vulnerable to change or disturbance (i.e. ambient
conditions such as air quality are well below applicable legislation and
international guidance,);

Receptor Sensitivity I Individuals who are able to quickly adapt to temporary disruption in their
(S)® describes the living conditions, livelihood status or a change in the status of public
ability of the receptor to infrastructure.

withstand adverse
impacts. It takes into
consideration not only
activity-impact-receptor

Medium: Local community and/or environment is partially equipped/has the
tools to manage changes of life quality. For example:

1 Internationally threatened species /protected area within the area impacted

pathways, but also
social and
environmental
characteristics of the
receptor that might
make it more or less
resilient to change.

by the project activities outside of period of high sensitivity or during routine
or reliably predictable peak presence;

Species and/or population which has moderate capacity to absorb or adapt
to change (i.e. has capacity to move away from or adapt to the project
impact), leading to potential temporary but sustainable effect which does
not substantially alter character or result in significant loss of ecological
functionality;

People being vulnerable to change or disturbance (i.e. ambient conditions
such as air quality are below adopted standards;

Negative change in livelihood status, household assets/income or living
conditions. Temporary disruption to businesses resulting in a small drop in
business revenue;

Increased risk to public health that can be controlled using detailed
mitigation measures; and

Disruption to public infrastructure that results in an inconvenience to other
users.

6 Receptors may be humans, ecological and physical components of the environment. Receptor sensitivity considers how a
particular receptor may be more or less susceptible to a given impact. More sensitive receptors may experience a greater degree
of change, or have less ability to deal with the change, compared with less sensitive receptors that may be more resilient or
adaptable.
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High: Sensitive local community and/or environment not equipped or
prepared to cope with social and environmental impacts such as changes of
life quality. For example:

1 Internationally threatened species /protected area within the area impacted
by the project activities during period of high sensitivity (e.g. during
breeding, spawning or nesting) and during routine or reliably predictable
peak presence;

1 Species and/or population which has little or no capacity to absorb or adapt

to change (i.e. little or no capacity to move away from or adapt to the project
5 impact), leading to potential for substantial change of character and/or loss
of ecological functionality;

1 Most vulnerable groups (i.e. ambient conditions such as air quality are at or
above adopted standards;

1 Individuals with a marginal livelihood, low socio-economic income or poor
quality living conditions;

1 Individuals who are vulnerable due to their age, disability or other reason
and who may require special assistance during engagement activities; and

1 Businesses with a marginal economic existence which are not able to easily
adapt to change.

Determination of the Overall Impact

For impacts resulting from unplanned events (typically accidents, such as a major oil spill or
other event that cannot be reasonably foreseen), the above methodology is applied but
likelihood is also considered when assigning the magnitude designation.

The Impact significance is calculated by multiplying the Impact magnitude by the Sensitivity
Score:

Impact Significance = Impact magnitude x S

Table 5-5. Description of the Impact Significance

Score of the Impacts

Definition

An i mp ahblé gloif g sigmificande is one where a resource/receptor
(including people) will essentially not be affected in any way by a particular
activity or t he predicted ef fect
indistinguishable from natural background variation .

4-25 Negligible

An i mp a ¢ b w &ghificafice is one where a resource/receptor will
experience a noticeable effect, but the impact magnitude is sufficiently small
26-75 Low (with or without mitigation) and/or the resource/receptor is of low sensitivity/
vulnerability/ importance. In either case, the magnitude should be well within
applicable standardi .

An i mp aMet d i ousignificance has an impact magnitude that is within
applicable standards, but falls somewhere in the range from a threshold below
which the impact is minor, up to a level that might be just short of breaching a
legal limit. Clearly, to design an activity so that its effects only just avoid breaking
a law and/or cause a major impact is not best practice. The emphasis for
moderate impacts is therefore on demonstrating that the impact has been
reduced to a level that is as low as reasonably practicable (ALARP). This does
not necessarily mean that impacts of moderate significance have to be reduced
to minor, but that moderate impacts are being managed effectively and
efficiently’

75 - 150 Medium
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Score of the Impacts

Definition

An i mp &¢ g significarice is one where an accepted limit or standard may
be exceeded, or large magnitude impacts occur to highly valued/sensitive
resource/receptors. An aim of impact assessment is to get to a position where
the Project does not have any major residual impacts, certainly not ones that
would endure into the long term or extend over a large area. However, for some
aspects there may be major residual impacts after all practicable mitigation
options have been exhausted (i.e. ALARP has been applied). An example might
be the visual impact of a facility. It is then the function of regulators and
stakeholders to weigh such negative factors against the positive ones, such as
employment, in coming to a decision on the Projecti

150 - 250

An i mp aketr yo f Hsidgifitance after all feasible mitigation measures
have been identified and assessed warrants the highest level of attention and
concern. As with residual impacts of major significance, the regulators and
stakeholders will need to closely evaluate whether the positive impacts of the
project outweigh residual negative impacts of very high significance. In many
cases residual critical impacts can be considered as a potential fatal flaw of the
project.

250 - 500

Development of Mitigation Measures and Enhancement Plans

One of the aims of an Environmental and Social Impact Assessment consists of suggesting
mitigation measures in order to limit any potential negative impacts affecting all physical,
biological and socioeconomic resources as well as receptors due to Project activities.
Mitigation measures are defined against each significant adverse impact by making use of
avoidance, minimization, restoration and remediation as appropriate. Mitigation measures
provided in each impact assessment table are also grouped under each project phase such
as design, pre-construction, post construction and operation. In general, mitigations suggested
for operation phase are directly related to the Project design, in this respect these mitigations
are also grouped under design phase.

A hierarchy of mitigation options is considered, with avoidance at the source of the impact as
a priority and compensatory measures or offsets to reduce the impact significance as a last
resort. The mitigation hierarchy that is utilised in identification of mitigation measures are
presented in Table 5-6 below.

Table 5-6. Hierarchy of Options for Mitigation

Options Explanation

Abate on Site This involves adding something to the design to abate the impact (eg, pollution
controls).
Abate at Receptor If an impact cannot be avoided, reduced or abated on-site then measures can

be implemented off-site (e.g., noise screening at properties).

Repair or Remedy Some impacts involve unavoidable damage to a resource. Repair essentially
involves restoration and reinstatement type measures.
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The aim of the mitigation measures is to prevent or reduce the importance of negative impacts
whilst optimizing the feasibility and potential benefits of the Project. Impact mitigation
objectives are often established onthe basis of legal standards or by referring to best practice.
In the absence of any existing benchmarks, objectives specific to the project are established.
Mitigation activities are supported with management plans linked to potential impacts, and they
include monitoring requirements detailing what will be monitored, the method of monitoring,
frequency, and measurable targets. Steps for determination of mitigations in line with
AMitigation Hierarchyo provided bel ow:

1 Avoid at Source, Reduce at Source: avoiding or reducing at source through the design
of the Project (e.g., avoiding by siting or re-routing activity away from sensitive areas
or reducing by restricting the working area or changing the time of the activity). For this
purpose, Constraint Maps regarding no-go areas and sensitive locations are prepared
to serve as a Guiding document for the detailed design as well as Sub-management
and monitoring plans;

1 Abate on Site: add something to the design to abate the impact (e.g., pollution control
equipment, traffic controls, perimeter screening and landscaping);

1 Abate at Receptor: if an impact cannot be abated on-site then control measures can
be implemented off-site (e.g., noise barriers to reduce noise impact at a nearby
residence or fencing to prevent animals straying onto the site);

1 Repair or Remedy: some impacts involve unavoidable damage to a resource (e.g.
agricultural land and forestry due to creating access, work camps or materials storage
areas) and these impacts can be addressed through repair, restoration or
reinstatement measures;

i Compensate in Kind, Compensate Through Other Means: where other mitigation
approaches are not possible or fully effective, then compensation for loss, damage and
disturbance might be appropriate (e.g., planting to replace damaged vegetation,
financial compensation for damaged crops or providing community facilities for loss of
fisheries access, recreation and amenity space).

The priority in mitigation is to first apply mitigation measures to the source of the impact (i.e.,
to avoid or reduce the magnitude of the impact from the associated Project activity), and then
to address the resultant effect to the resource/receptor via abatement or compensatory
measures or offsets (i.e., to reduce the significance of the effect once all reasonably practicable
mitigations have been applied to reduce the impact magnitude).

Taking into account how mitigation will reduce a predicted impact, receptor sensitivity and
significance of the after-mitigation impacts, residual impacts are identified. Some mitigation
measures may directly address the impact on the predicted receptors, in which, the overall
impact after applying the mitigation measures will result in reducing the impact on the sensitive
receptors.
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Where significant residual impacts or risks remain, further options for mitigation are evaluated
and impacts are re-assessed until they are considered to be low and technically and financially
feasible for the Project and would be deemed to be within acceptable levels.

The effectiveness of the mitigation measures defined in the ESIA are assessed using expert
judgement and the findings from the previous application of the measures to similar projects.
The definitions of the mitigation effectiveness are:

1 Low: the measures can reduce the impacts by less than 20% of the expected
magnitude;

1 Medium low. the measures can reduce the impacts by 20% - 40% of the expected
magnitude;

1 Medium: the measures can reduce the impacts by 40% - 60% of the expected
magnitude;

1 Medium high: the measures can reduce the impacts by 60% - 80% of the expected
magnitude;

1 High: the measures can reduce the impacts by more than 80% of the expected
maghnitude.

The Mitigation effectiveness is measured on a scale 1 i 0.2 (1=minimum effectiveness;
0.2=maximum effectiveness). Residual impacts will be identified by taking into account the
mitigation effectiveness.

Residual Impact Assessment

Once mitigation measures are declared, the next step in the impact assessment process is to
assign residual impact significance. This is essentially a repeat of the impact assessment steps
discussed above, considering the assumed implementation of the additional declared
mitigation measures.

5.3.6 Cumulative impacts

Cumulative impacts are defined as the successive, incremental, and/or combined effects of a

Project or activity, accumulated with other Projects or activities. Given that the Project is

complying with the IFC PS, potential cumulative impacts ar e eval uated pursuan
Cumulative Impact Assessment (CIA) Guidance - Good Practice Handbook - Cumulative

Impact Assessment and Management: Guidance for Private Sector in Emerging Markets (IFC,

2013).

Cumulative Impact: Impacts that result from the successive, incremental, and/or combined
effects of an action, project, or activity added to other existing, planned, and/or reasonably
anticipated actions, projects, or activities. For practical reasons, the identification, assessment,
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and management of cumulative impacts are limited to those effects generally recognized as
important on the basis of scientific concern and/or concerns of Project-Affected Communities
(PACs).

CIA: Process to identify and evaluate cumulative impacts.

Other_Projects: Existing, planned, or reasonably expected future developments, projects
and/or activities potentially affecting Valued Environmental Components (VECS).

External Drivers: Sources or conditions that could affect or cause physical, biological, or social
stress on VECs, such as natural environmental and social drivers, human activities, and
external stressors. These can include climate change, population influx, natural disasters or
deforestation, among others. These are typically less defined and planned than Other Projects.

Valued Environmental Components (VECs): Environmental and social components
considered as important by the scientific community and/or potential PACs. VECs may include:

Physical features, habitats, wildlife populations (e.g., biodiversity, water supply);
Ecosystem services (e.g., protection from natural hazards, provision of food);
Natural processes (e.g., water and nutrient cycles, microclimate);

Social conditions (e.g., community health, economic conditions); and

=A =4 =4 =4 =

Cultural heritage or cultural resources aspects (e.g., archaeological, historic, traditional
sites).

VECs reflect t he public and scientific communi
environmental, social, cultural, economic, or aesthetic values (IFC, 2013). According to the

| FCbs met hodol ogy, VECs a reeipient of cumdlativeeimpacts h e ul t
because they tend to be at the ends of ecological pathways.

Unlike an ESIA, which focuses on a project as a generator of impacts on various environmental
and social receptors, a CIA focuses on VECs as the receptors of impacts from different projects
and activities. In a CIA, the overall resulting condition of the VEC and its related viability are
assessed.

The CIA was derived from desktop reviews of publicly available information, information
obtained during the ESIA process. The assessment follows the six steps for a CIA (Figure 5-3).
The process is iterative and flexible, with some steps having to be revisited in response to the
results of others. For example, the VEC selection step usually needs to be adjusted after the
potential impacts of the Project are identified. The steps are described in detail below.
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Determine spatial and temporal boundaries

Identify VECs in consultation with affected Identify all developments and external
communities and stakeholders natural and social stressors affecting the VECs

Determine present conditions of VECs

Assess cumulative impacts and evaluate their significance over VECs' predicted future conditions

j}J0omawesy dueusdanob pue
‘leuonymnsul ‘jeba| Bunsixa ayy jo sisAjeuy

Design and implement: (a) adequate strategies, plans, and procedures to manage cumulative impacts,

STEP 6 | STEP 5 STEP 4

(b) appropriate monitoring indicators, and (c) effective supervision mechanisms

Figure 5-3. Summary of the Cumulative Impact Assessment Methodology, Source: (IFC, 2013)

5.3.7 Environmental and Social Management Plan (ESMP)

An ESMP has been developed as part of the ESIA study including the description of the
mitigation measures for each impact during construction and operation phases of the Project,
responsible parties for the implementation of the mitigation measures, the timing, monitoring
and audit requirements. The ESMP focuses on the avoidance of impacts, and where this is
not possible, presents technically and financially feasible and cost-effective mitigation
measures to minimize or reduce potential impacts to acceptable levels. The ESMP should be
kept up to date with any required additional mitigation throughout the Project lifecycle.

Implementation of the ESMP will be accomplished within the framework of a Project specific
Environmental and Social Management System (ESMS) to be developed by the Project
Company in accordance with the requirements of international standards (i.e., for environment:
ISO 14001, IFC PS1, EBRD PR1).
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6 ENVIRONMENTAL AND SOCIAL BASELINE

Baseline assessment is comprised of field studies and desk-top review of various sources of
information. Baseline assessment is focused on a series of environmental components, as
listed below:

Hydrology and Hydrogeology;
Geology and Soils Characteristics;
Land Use and Zoning;

Natural Disaster Risk;

Material Resources;

Climate and Meteorology;

Air Quality;

Noise and Vibration;

Waste and Wastewater Management;
Biodiversity;

Traffic;

Cultural Heritage;

Community health and safety,
Labour and working condition,
Socio-economy.

=4 =4 =4 =4 4 4 -4 - -4 —a - a8 o8 oA

The Project is specified as Category B+ project which resulting environmental and/or social
impacts that are specific to the location of the facility and/or with impacts that could be easily
identified and prevented. In this respect, the ESIA Report is based on onsite baseline
measurements and social surveys, as well as environmental and social reports developed
formerly for the Project.

Table 6-1. Scoping of Environmental Issues

Project Environmental

Activities Issue Possible Impacts Baseline Parameters
9 Discharge of drilling fluids including extracted )
water from exploration and operational wells f Groundwater quality
Drilling Effluent discharge during testing. 1 Soil quality .
1 Discharge of domestic wastewater from camp | 1 Surface water quality
site
ill i 1 Storage and disposal of drilling mud including | T Groundwater quality
Drilling Drilling Mud cuttings 1 Soil quality
. Groundwater 1 Contamination of groundwater resources in .
Drilling contamination case of percolation of thermal groundwater ' Groundwater quality
during drilling and testing.
. . ) ) 1 Soil quality
Drilling Solid Waste 1 Storage and disposal of solid waste. 1 Groundwater quality
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Project Environmental

A Issue Possible Impacts Baseline Parameters
Drilling Noise 1 Drilling rig, generators, traffic, etc. 1 Environmental noise
Dril 9 Possible toxic gas emissions during drilling 1 Climate

n '”9_' Air Emissions and well testing (hydrogen sulfide) 1 Air Quality (PM10,
Construction, 1 Dust emission due to site activities, H2S)

arrangement of drilling rig area, traffic etc.

- 1 Disturbance of natural habitats from
Drilling and Ecosystem construction, e.g. dust, noise, un-seasonal T Flora
Construction working, poor siting of new works, disposal of I Fauna

untreated wastes, etc.

1 Loss of topsoil during preparation of rig sites,
or disposal of excavated materials

Drilling and Soil 1 Damage to soil structure due to material 1 Soil quality
Construction storage, traffic, etc.
1 Erosion due to uncontrolled surface run-off
where vegetation is cleared
Emergency and
Drilling environmental 1 Well blowout during drilling -
safety

Orill d 1 Possible over flow from mud pit. f Soiland

rifing an Contamination/polluti f drilli oil an

‘ Water Resources | T Contamination/pollution of resource, drilling .
Operation chemicals, fuel & oil, hazardous wastes, groundwater quality

wastewater, etc.

6.1 Area of Influence

The Area of Influence (Aol) is an important element in assessing environmental and social
impacts of a proposed development since it informs upon the physical and/or social extent
unto which the assessment should be performed. According to the definition given in IFC PS
1, the Aol encompasses:

A

1 The area likely to be affected by: (i) the project’ andtheclient 6 s acti vities an
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
Communitiesd |livelihoods are dependent

"Examples include the projectés sites, the immediate air shed and

8 Examples include power transmission corridors, pipelines, canals, tunnels, relocation and access roads, borrow and disposal
areas, construction camps, and contaminated land (e.g., soil, groundwater, surface water, and sediments).
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9 Associated facilities, which are facilities that are not funded as part of the project and
that would not have been constructed or expanded if the project did not exist and
without which the project would not be viable®

1 Cumulative impacts'® that result from the incremental impact, on areas or resources
used or directly influenced by the project, from other existing, planned or reasonably
defined developments at the time the risks and impacts identification process is
conducted.

The Aol for the Project was determined separately for environmental and social impacts.
Aol for Environmental Impacts

The environmental Aol was determined mainly to cover the impacts on the footprint and the

500 m vicinity of the Project as well as the impact area regarding air emissions during
construction. In special cases where a contamination determination cannot be made for the

Modeling Examination Area included inthe EIA report, the dimensions of the examination area

are considered to be 500 meters. For the assessment of construction and operation noise

levels due to the Project the closest sensitive receptor whichare Mor al €, Uzunkum and
Neighbourhoods were included in the Aol. The Environmental Impact Area is given in

Figure 6-1.

9 Associated facilities may include railways, roads, captive power plants or transmission lines, pipelines, utilities, warehouses, and
logistics terminals.

10 Cumulative impacts are limited to those impacts generally recognized as important on the basis of scientific concerns and/or
concerns from Affected Communities. Examples of cumulative impacts include: incremental contribution of gaseous emissions to
an airshed; reduction of water flows in a watershed due to multiple withdrawals; increases in sediment loads to a watershed;
interference with migratory routes or wildlife movement; or more traffic congestion and accidents due to increases in vehicular
traffic on community roadways.
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Figure 6-1. Environmental Area of Influence

Aol for Social Impacts

The Aol for social impacts was determined by considering transportation activities, recruitment,
and use of workers during construction of the Project, noise and dust generation during
construction and operation of the Project, and air quality impacts related to construction
activities. At this stage, an area including 3 (three) neighbourhoods was initially selected as
the primary social impact area. The camp area for the construction phase of the Project is also
located within the Project site. Non-local employed labourers stay in this camp area. The camp
site was visited during the site visit and the information about the camp area is mentioned in
detail in Labour and Working Conditions section. During the site visit, the owner of the farm
within the project area, which was identified as a sensitive receptor, was also interviewed.
Detailed information about the interview is given in the Stakeholder Engagement section. The
distance of the Projects to the neighbourhoods, camp area and sensitive receptor (Farm) are
givenin Figure 6-2.
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Figure 6-2. Distance to the Neighbourhoods

Moralé and Argavl é Neighbourhoods, which are t he
to direct environmental and social impacts and are exposed to almost all of the land acquisition
for the Project, are considered within the first impact zone.

6.2 Land Use and Zoning

Cultivated agriculture is carried out in all areas which will be used within the scope of the
Projects.

As shown in Figure 6-2, drilling area included in EIA-1 area was used for non-agricultural
purposes.

The drilling area included in EIA-2 area is also cultivated agricultural land, and the construction

activities of the SPP project, which is planned for a different entrepreneur, are being carried

out on the western fa-ade. While the road passe
are carried out in the west and south.

There is a geothermal gradient well in a part of the drilling area included in EIA-3 area. Although
the remaining part of this parcel is agricultural land, it has been observed that there is no use
for this purpose. There are structures such as barns, shelters, and swampy areas around it,
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where livestock activities are carried out. Greenhouse areas is located adjacent to the well
areas, and there are areas with no agricultural production but cultivated irrigated agricultural
land and reed swamp areas in these areas where there are piles of excavation and rubble from
place to place.

6.3 Climate and Meteorology

Climate properties of the Project region are summarized in the following section based on the
information provided in the EIA report. The macroclimate in the project area is Mediterranean.
The Mediterranean climate can be seen in the plains and the valleys surrounding the plains.
Although the Mediterranean climate type is common in the region where the Ruhat area is
located, the region is under the influence of the Coastal Aegean climate type due to the
influence of the Aegean Sea, which is a side extension of the Mediterranean Sea. This climate
type has the characteristics of the Mediterranean climate in terms of summer and winter.
Summers are dry and hot and winters are mild and rainy. The region lies in the semi-humid
belt.

Li ke the valley of the B¢yék Menderes JRasimser basi
it remains in a more sheltered closed area than a gutter opening towards the sea in the west.

Therefore, the warming effect of the sea and the rate of the winds that bring precipitation create

a dew effect onthe soil surface. Due to the effect onthe sea and the topographical differences

on the land, it is seen that the winds are generally winds that go between the sea-land and

valley-hill. Due to the fact that the mountains around the plains are not high enough to block

the effect of the sea and they are perpendicular to the sea, the effect of the sea is felt to a

decreasing extent from west to east.

According to the Germencik Meteorology Station observation records, the annual average
local pressure value is 1012.4 hPA. The highest local pressure was observed in January with
1037.5 hPa, and the lowest local pressure was observed in March with 983.8 hPa. According
to the Germencik Meteorology Station observation records; the lowest temperature was
recorded in February with -13.5 °C and the highest temperature was recorded in July with 44
°C; The annual average temperature is 16.7 °C. According to the Germencik Meteorology
Station observation records, the annual average total precipitation was recorded as 707 mm.
The maximum amount of precipitation per day was measured as 174.1 mm.

According to the records of the Germencik Meteorology Station, the annual average humidity
is 62.4%. According to the observation records of the Germencik Meteorology Station, the
annual average number of snowy days is 0.4; the annual average number of snow covered
days is 0.43; the average number of foggy days per year was 2.89; the number of full days per
year is 2.32; The annual average number of frosty days was 15.26, and the annual average
number of orange days was 0.48.
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Table 6-2. Temperature Values (°C)

Parameter Monthly Average Monthly Peak Monthly Minimum
Temperature (°C) Temperature (°C) Temperature (°C)
Observation Station Ay deé Germencik Ay d é&| Germencik Asyod ¢l Germencik 7

and Year 80 Years 7 Years 80 Years 7 Years vears Years
January 8,10 8,20 23,20 22,00 -11,00 -7,90
February 9,30 10,60 27,40 26,40 -5,40 -3,60
March 11,80 12,70 32,40 26,20 -5,00 0,30
April 15,90 16,40 35,40 34,20 -0,80 1,00
May 20,90 21,20 42,60 42,40 4,60 6,10
June 25,60 25,30 44,40 43,00 8,40 10,90

July 28,20 28,60 44,80 43,50 13,40 15,50
August 27,70 28,60 43,80 40,90 11,80 16,80
September 23,70 24,30 43,30 40,50 7,60 8,40
October 18,60 19,30 39,50 37,10 1,60 1,20
November 13,50 13,80 30,70 30,10 -4,70 0,00
December 9,5 9,60 25,90 22,60 -5,30 -5,50
Yearly Average 17,70 18,20 44,80 43,50 -11,00 -7,90

6.4 Geology, Geochemistry and Soil Characteristics
6.4.1 General Geology

The morphology of the Aegean region was formed during the third and fourth geological
periods. Due to the compression caused by the influence of Alpine folds from the north and
south, significant depression areas, fractures, and fault lines were created. This morphology
is evident today in the form of mountains descending steeply into the sea, with valleys in
between. The project area is surrounded by hilly highlands that encircle a crescent-shaped
plain containing vast agricultural lands.

The entire study area, which forms the designated investigation zone for the project, falls within
the Greater Menderes RBYE&ke -Bagirbin and t he Aydén

I n t he-SC°Akead eBsirh the foundational rock units consist of autochthonous rock

formations. At the bottom, there is the Pre-Cambrian-age d Ekme Met amor phit es,
the Triassic-a g e d Ortadaij Formati eeamednd] a hleée JRormaLt ico
comprising limestone units. The allochthonous units in the region belong to the Likya Nappes,

including the Bodrum Nappe and the Marmaris Ophiolite Nappe. Overlying sedimentary rocks

in the area consist of the Paleocene-Eocene-aged S°b¢ ¢t epe Formation wi
siltstones, and limestones, followedby t he Bak-ekme Formation with c
these, the Oligocene-aged Hacéebekir Group is present with si
In the Miocene, the Aksu and Gebeciler Formations consist of sandstones, mudstones, marl
sequences,andt he ¢ amel i nchudes drmau d @ fineeétone' members. Pliocene

and Plio-Quaternary deposits include young volcanic products such as dacite, rhyolite,
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andesite, latite-trachyte, as well as pyroclastics and alternating sand and gravel sedimentary
rocks. The Quaternary period includes alluvial deposits formed by the sediment filling of the
channels and floodplains of the Greater Menderes River and its tributaries, travertine
formations, talus and debris cones in front of the bedrock, and alluvial fans that are fed by

these formations, along with ancient river terrace deposits.

Geological Map derived from MTA Geological map is presented Figure 6-3.
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Figure 6-3. Geological Map of the Project Area
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6.4.2 Stratigraphy

Stratigraphic section of the Project Area is presented at Figure 6-4.

5 5 Stratum Symbol Lithology Explanation
Ity E\ & a
Qp Beach deposits
Alluvion
i Pleiztocene SEJE Sorub
) Chm Slope wash and
g Qav alluvial fan
g plQs clay limestone
plOt Traverting
] Upper Pliocene plQ Conglomerate, Sandstone, Siltstone
B Middle Pliocens plQw = Dacit, Ehvolite, Andesite I atite, Trachyte
% plck == 1 Clay limestone, Limestone, Travertine,
w Conglomerate, Sandstone, Mudstone
% Upper Miocene Tmg e r| Claystone, marl, siltstone, limestone, conglomerate,
Z =3 . zanstone
o plce TR Mudstone, Marl, Clay limestone
. - Tmag & L Sandstone, mudstone, Mame
E o Qligocene Toa Conglomerate, Sandstone. Mudstone
= % Upper Eocene Teb Conglomerate, Sandstone, Siltstone, Claystone
= R b Oligocens Eo It Sandstone, Clavstone, Claystone
Aptian Emof R SR | Metaophiolite, Metaolistostromal marble
Crefaceous Emoi e e Amphibolite, Marble, Metabazalt, Metachert
L R '!."-': !: :- o
o T ifs="3F
‘g g JEb b A A A TET Dulicrite, Sparite Micrite, Caleiturbidite
(=]
.2"” ﬁ P k|
= o JEmr - Marble
G wwwwml:
3 3 0 T 3 = 5 c
5 g B Upper Triassic TRjo e | Dolomite, Dolomitic Limestone, Crystallized
" e Limestone, Marble, Calcareous Sandstone
|:‘ B Archean Pzs ponaassannnst  Gneiss, Migmatite, Metagranitoid, Matagabbro,
-% 5] Proterozoic g Amphibolite, Marble
£k,

Figure6-4. Ay d-8hke Lower Basin Strat(EldRepogpthi ¢ Col

Menderes Massif Metamorphic (PMmm)

The Menderes Massif is a geologically significant area located in T¢, r k,icovering an area of
approximately 200 x 300 km. It is surrounded by various geological units such as the Lycian
nappes to the south, the lzmir-Ankara Zone, and the Cycladic Complex to the north and
northwest. The Massif is divided into three tectonic units: Demirci-Gordes, Odemis-Kiraz, and
Cine graben systems.

Geologically, the Menderes Massif consists of a Precambrian "core" and a surrounding series
of Paleozoic to Early Tertiaryo"cover" rocks. Earlier studies suggested that the stratigraphy of
the Massif was relatively simple and regular. However, recent research has shown that the
region experienced significant tectonic compression during the Late Alpine period, leading to
major thrust faults and substantial changes in the initial stratigraphy.
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The core of the Massif is composed of metamorphic rocks, primarily represented by gneisses,
schists, and marbles. The core is believed to have undergone multiple phases of Pan-African
orogeny, resulting in granulite, eclogite, and amphibolite facies conditions. The metamorphic
core is intruded by various plutons, including granitoids and gabbros.

The cover series, which overlies the core, includes Paleozoic sedimentary rocks. The base of
the cover series consists of muscovite-quartz schists derived from pure quartz sandstones.
Above this, there are metamorphosed quartz pebble conglomerates, interpreted as channel
fils from the Pan-African core. The cover series is characterized by a succession of
metamorphic rocks, including various schist types and marbles, with different colors such as
gray, white, greenish, and bluish shades.

Overlying the Paleozoic series, the Mesozoic units start with mica schists containing meta-
conglomerates. These schists are unconformably deposited on the Paleozoic rocks and are
followed by dolomite formations. The dolomites contain rudist fossils, which indicate a Late
Triassic to Early Jurassic age. The uppermost unit in the Menderes Massif is the Kazikli
Formation, comprising a matrix of sandstone and shale-derived from quartz and marbles. This
formation is considered to be of Middle Paleocene to Early Eocene age.

Mesozoic Middle Triassic-Jurassic Meta-Ophiolite Complex (Kmof)

The unit called the Meta-Ophiolite Complex (Kmof) is composed of metaophiolite and
metaolistostromal marbles, forming distinct outcrops within the Menderes Massif rock groups.
This complex series consists of metagabbro, metadiorite, metabasalt, epidote-actinolite schist,
chlorite-epidote schist, chlorite schist, and serpentines. The metabasic and metaultramafic
rocks have been emplaced onto the Menderes Massif units through thrusting and subsequently
folded and metamorphosed in later processes (Aysal, 2002).

Cenozoic Plio-Quaternary Undifferentiated Clastic Units (plQ)

This unit is observed along an east-west trending line in the northern part of the basin and is
characterized by loosely consolidated conglomerates, sandstones, and mudstones. These
sediments are the products of former lake shores, rivers, and slope debris and are considered
to be of Late Pliocene-Quaternary age. They mainly occur in front of topographic highs formed
by Triassic-Jurassic aged carbonate units within the study area. The unit is highly permeable
and exhibits aquifer characteristics.

Quaternary Alluvial Fan Deposits (Qay)

The alluvial fan deposits are found in elevations along the right and left banks of the Menderes

River i n-SPthke Bpdém. These deposits are -sizzanposed
materials that generally advance in a northward direction. They primarily originate from
metamorphic rocks to the north and secondarily from Miocene-Pliocene units to the south.
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Slope Debris (Qym)

Slope debris accumulates in front of steep slopes, controlled by gravity. It is predominantly

found in the eastern parts of the study area along a narrow zone along the basin's edge. This

unit is mostly composed of loosely consolidated graveland block-s i zed materi al s. | n
S°ke Alt Basi n, t @ debris is relatively émited ewithonfost ef it fmymd within
Pliocene-aged sedimentary units, and a smaller portion within Paleozoic-aged metamorphic

units to the northwest of the basin.

Alluvium (Qal)

The primary source of the €WPa&ktee rBmasriyn dlsl uvhieunsriem
River and its tributaries. These alluvial deposits have a fluviatile character, consisting of clay-

gravel sized particles, and are mostly red-colored silt-clay deposits and floodplain sediments.

They have an average thickness ranging from 5 to 50 meters across the basin. However, the

alluvium's composition of fine-grained clay layers has reduced its hydraulic conductivity,

affecting its groundwater yield.

6.4.3 Geochemistry

Geothermal fluids in the Germencik Geothermal Field have a meteoric origin and the tritium
content indicates a minimum age of fifty years. All the thermal waters in the study area are
sodium, bicarbonate, and chloride water types but hot waters from deep wells are of the
sodium, chloride, and bicarbonate water type. The chemistry of these thermal waters is
probably dominated by a combination of mixing with cold waters, mineral dissolution -
saturation reactions and ion exchange reactions.

Electrical conductivity and pH values and major ion concentrations of thermal waters do not
change temporarily during a year. However, bicarbonate concentrations increase during the
spring and summer seasons reflecting less mixing of thermal waters with cold groundwaters.
Depending on the mineral saturation indices, carbonate and silica minerals in thermal springs
and carbonate waters in deep wells are expected to cause scaling in wells. Activity diagrams
show that thermal waters produce montmorillonite as alteration minerals. The high boron
concentrations of thermal waters of the Germencik geothermal fields cause boron
contamination of the cold groundwaters and surface waters used in irrigational purposes inthe
area. This boron contamination in ground and surface waters causes the soil to be
contaminated with boron. To prevent boron contamination in cold groundwater aquifers,
thermal waters should be reinjected to their own reservoir.

The measured reservoir temperatures from deep wells of Germencik geothermal fields arei
200° C - 232° C. According to the results of chemical geothermometers, the reservoir
temperatures arei 150° C - 230° C. When correlated with the measured reservoir temperatures,
Na/K and Na-K-Ca geothermometers are appropriate for estimating reservoir temperatures for
the Germencik geothermal fields. The enthalpy-silica mixing model indicates that hot water
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components of thermal spring waters are between 42 % and 83 %. Therefore, thermal spring
waters are not fully equilibrated (Filiz, Tarcan, & Gemici, 2000).

The map of the Gediz Graben, where the Project Area is located, is presented in the Figure
6-5.
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Figure 6-5. Map of Gediz Graben where the Project Area is located

6.4.4 Seismicity

The study area is located within the Menderes graben system, where major fault lines generally

trend in a northwest-s o ut heast di recti on. -SN&@taklal fault ist he At
promi nent, showing distinct fault mirrors at cel
M18b3 & M19a4) village, the northwest-southeast trending vertical fault intersects with
northeast-southwest trending strike-slip faults to form a complex fault pattern. The basic rocks

underlying the northern part of the basin, comprising the Germencik-G¢ m¢ Kk and S° ke
Sazl ek°y g e o,thdiomgtartlelPaldoioie netasnorphic unit known as the Menderes

Massif. These rocks include gneisses, mica schists, marbles, and schist in ascending order.

The Menderes Massif experienced intense tectonic activity during a period of stratigraphic

hiatus, followed by Tertiary sedimentation.
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The Tertiary sediments unconformably overlie the Menderes Massif. The Upper Miocene
deposits outside the area consist of gravel and sandstones transitioning into siltstone and
claystone, with a thickness ranging from 500 to 550 meters. The lower levels of the Pliocene
deposits, reaching a total thickness of 500 meters, comprise conglomerates, sandstones,
siltstones, and claystones. The uppermost part of the sequence is composed of loosely
consolidated Plio-Quaternary deposits.

The area is characterized by abundant fractured marbles and sandstones near fault zones,
gneisses, and other units, making them potential reservoir rocks for geothermal exploitation.

The faults observed in the field generally trend in a northwest-southeast and northeast-
southwest direction, running almost parallel to each other. The developing transfer fault zones
exhibit high permeability and porosity due to deformation, making them essential structures for
the geothermal system.

In the study area and its vicinity, fault-related morphologies reflecting the dynamic evolution of
the graben are extensively observed. The region between the Great Menderes Graben (BMG)
and the I ncirliova Segment, which i s antypicalt ensi o
graben (depression area). The BMG region experienced K-G extension during the Plio-
Quaternary period, with deformation and migration of the sedimentary basin towards the
hanging wall block of the Big Menderes Detachment Fault (BMSF). Secondary faults and
seismic active branches indicate an active detachment system in the region. The K-G
extension inthe BMG can be attributed to the combined effect of two processes ongoing inthe
Aegeanregion. The first process involves back-arc extension or the rollback of the African slab
beneath the Southern Aegean Arc, which is responsible for the shift in stress direction from D-
B tension to K-G extension. The second process is related to the northward escape of the
Anatolian block along the North Anatolian Fault in a GB direction.

The graben and the fault zone that bounds it generally have a northwest-southeast strike in

the area until Ortaklar, where it changes to a northwest-southeast direction toward the Aegean
Sea. The study area, Kies aveshof thesnorthwest-so8tReksetrerttliags | n
graben and can be defined as a sub-basin.

The morphologies formed by the northwest-southeast trending fault scarps are prominent in
the field. Intense fracturing, asymmetrical ridges, and displaced valleys are commonly
observed along t& basin's edges. The fault scarps, asymmetrical ridges, depression areas,
tilted young units, and colluvial deposits in front of the fault all indicate active and young
tectonics in the study area and its vicinity, suggesting that the region is a seismically active
zone (Figure 6-6).
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Figure 6-6. Fault Map of the Region
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Aydén Province is within 1. Degree Earthquake Ri

magnitude of over 5 on the West Anatolian Fault Line.

The basement r o eviergeras Basih doesistBfihyeg kain tectonic belts along
t h e {Qmkana Zone, namely the Pontides in the north and the Anatolide-Tauride Platform
in the south (keng®°r and -Taeitenféatiorm, it W& the.studyhe Anal

area is located, is one of the tectonic zones that have undergone deformation and regional

metamorphism.

6.4.5 Soil Quality

During the Project EIA process, soil quality analysis was carried out in the Project area to

determine the baseline soil conditions. The range of parameters analyzed in soil samples
includes: pH, conductivity, Phosphorus, Nitrogen, Oil-Grease, Heavy metals, copper, boron,

mercury, cadmium, zinc, lead. Test results are given below in Table 6 3.

Table 6-3. Results of Soil Quality Analysis

T-1 T-2 7.3 T-4 s | T 7 T8 |
parameters | 11.02.2022 11.02.2022 11.02.2022 LOZNZ-OZZ 11.02.2022(11.02.2022 11.02.2022 11.02.2022
N-0193/22 N-0194/22 N-0195/22 N N-0197/22|N-0198/22 N-0199/22 N-0200/22
Soil Soil Soil Soil Soil | Soil Soil |  Soil |
pH 8,23 8,15 8,23 8,71 8,64 8,10 8,52 8,19
Conductivity 155 257 217 121 137 168 199 127
(OS/ cm
Phosphorus
1,06 1,53 2,72 5,30 1,95 8,67 1,44 0,41
(mg/kg)
Nitrogen (mg/kg) |  1.393 951 241 951 1.664 936 476 979
Oil-Grease <50 <50 <50 <50 <50 <50 <50 <50
(mg/kg)
Boron (mg/kg) <25 <2,5 <25 46,8 3,52 <2,5 <2,5 <2,5
Copper (mg/kg) 7,41 7,86 8,76 11 6,07 6,41 7,16 8,26
Zinc 30,5 28,4 27,3 45,2 26,3 22,5 14,9 26,8
(mg/kg)
Hydrargyrum
P <0,1 <0,1 <01 | <01 <0,1 <01 <01 <0,1
Lead 2,57 2,73 3,47 4,37 3,25 3,29 2,48 2,98
(mg/kg) 1 ] 1 1 y 1 1 ]
Iron 23634 | 22337 | 24243 | 47643 | 15769 | 19.024 | 10884 | 22453
(mg/kg)
Manganese
(o) 440 436 447 | 1946 | 409 418 436 431
Cadmium (mg/kg)| <0,02 | <002 | <002 | 0022 | 003 | 0,021 0023 | 0022
Arsenic (mglkg) | 14,4 14,3 18,8 29,3 12,2 11,8 5,20 17,9
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The Project aredeindeweshiBasiBgy¢ kt i s pnltetnned t o«
same parcel- next to the HEZ-3 well that was opened in the 228 block 1 parcel, which is within
the EIA area no. 1 and c omooe a the@ermeneik distnic. It do r al €
planned to dril] 5 wells in 145 block 7 parcel
within the EIA No. 2 area. It is planned to drill 1 more well in the same parcel, next to the
existing ARG-1 well in parce | no. 139, which is within the EI A
nei ghbor hood of S°ke district The nearest surf
Str eam, which passes 40 m to the west The EI A
Menderes River. The nearest surface water to EIA No. 2 is the dry stream, which is 435 m
away. EIA Area 2 is 830 m away from Moralé Strea
River. The nearest surface water to EIA Area 3 is a dry stream passing 285 m away. EIA Area
3is located at a distance of 1,300 m from the M
Menderes River. Al EI'A sites are |l ocated in the
basin. Monitoring points have been identified in all flowing surface waters and have been
included in the monitoring programme. The distances of the streams closest to the EIA areas
are also summarised in the table below.
There will be no water use from surface water during project activities.
During construction phase, water will be required for;
Table 6-4. Water Use
Water Use ‘ Amount of Water Source of Water Supply
Domissf;cfg?grﬂﬂgg'Qﬁewater 6.09 m3/day Drinking water consists of drinking
Domestic and drinking water 30.45 m3/day Wag: gg)inc?rlylzgkv:ﬂe](;hse TUFkIShtFQOd
use f_or const_rgctlon site inking watgr will ge sugglri]gdm;?o?nr’the
Creat‘jtlrﬁl?n(;fr()jrrtl)lgggsrggd for 1.80 m3/day o groundwater well in the area
Dust suppression operations 12.94 m3/day (x50ton/day).
Well completion tests. Jsec. It vill e feinjected and disposed
performed rt})q)g;jhrggnglﬂoodlng 800~1.675 m3 of, and the need_ed water will be
provided.
Grand total (Except for well
completion tests performed by 45.79 m3/day Well flow rate 50 m3/day
drilling/flooding method)
Water required for drilling and dust suppression will be provided from an existing well in the
drilling site. The Project has secur ed(Stathe use

Hyrdaulic Works) on 01.07.2016. According to the permit, water with an amount of 50 ton/day
(with a total amount of 5000 ton/ year) can be used for Project purposes. Since the total
required amount of water is 45.79 m®/day, the existing well meets the required amount for the
construction phase of the project.
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On the other hand for the operation phase, Hez Enerji will apply DSI for additional permit for
groundwater use considering that the required water amount will be a total of about 16.713

tonlyear.

The analysis results of the existing well is given in Table 6-4 below:

Table 6-5. Characteristics of the Groundwater Well
Regulation on Water Intended for

PR ‘ el Human Consumption
Taste Suitable -
Odor Suitable -
Turbidity Suitable -
Colour 0,38 (Pt-Co) Max 20,0 (Pt-Co)
pH 7,77 5,5-8,5
Total Salt 203,5 mg/lt -
Electrical Conductivity 318,0 Os/cm 2500 Os/ cm
Carbonate 0,00 mg/lt -
Bicarbonate 54,92 mg/lt -
Boron 0,00 mg/It 1 mg/lt
Chloride 16,87 mg/lIt 250 mg/lt
Sodium 8,30 mg/lt 200 mg/It
Calcium 19,81 mg/lIt 100 mg/lt
Magnesium 6,50 mg/It 50 mg/It
Sodium Absorption Rate 0,412 -
Suspended Solids 0,00 mg/It -
6.6 Natural Disaster Risk
Due to its geological sitwuation and climatic cha
risk areas in terms of disasters and emergencies such as earthquakes, meteorological and
climatic disasters, floods, landslides, rock falls, fires, industrial accidents.
The area falls within the high seismic hazard zone according to the AFAD earthquake hazard
map, with significant earthquakes ranging from M=6.0-6.9 occurring. Earthquakes with
magni tudes | arger than M>6.5 have been distri but
particularly in the area of the Great Menderes Graben, as well as in neighboring provinces
suchasKz mi r, Mani sa, Mujla, and Deni zli Notably, t
occurred in 1928, 37 km awayzfmiomeAydémg,uakrown a

AFAD T ¢ r k iaryhguake Hazard Map is presented at Figure 6-7.
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Figure6-7. AFAD T¢rkiye Eart hquake Hazard Map

Settlement and agricultural areas within the provincial borders, etc. Flood protection facilities,

etc., by DSI in order to eliminate the causes of flooding in the regions, prevent floods and

reduce damages. constructions are underway.( Aydén Provinci al Disaster
2022)

6.7 Air Quality

During EIA process, air quality sampling studies were conducted by Febas Environmental
Laboratory on January-April 2022. H>S and SOz, PM31o and settled dust concentrations were
measured to determine the background conditions. Measurement locations have been chosen
considering prevailing wind directions (i.e., NNW-NNE) and sensitive receptors.

Passive diffusion method was used to determine the concentration levels of H2S and SO2
concentrations. The measurements were performed in a measurement period of 30 days
according to the Industrial Air Pollution Control Regulation. Measurement points were
determined by choosing to represent the baseline condition studies and to consider the
dominant wind direction and existing facilities. Table 6-6 presents H.S and SO, measurement
results.

Table 6-6. H2S and SO2 Measurement Results Comparison
Limiti Values -

Measurement Results Industrial Air WHO Ambient
Parameter Mefsure_ment (eg¥)m Pollution Control Air Quality
ocation Regulation (IAPCR)  Guideline Values
1. Period 2. Period ‘
HK-1 <0.90 <0.90 100 &(g-hoor limit
value); 150 €@4-m
H2S HK-2 <0.90 <0.90 20 e3gshomrterm hour limit value)
HK-3 <0.90 <0.90 limit value)
Final Report November 2023

Project No: 23 /004 87 /328



Vo r a1 2|U11 K
Mor al & Geother mal Power Pl ant Project EU/I K

. . Muhendislik ve
Environmental and Social Impact Assessment Danismanhk A.S.

Limiti Values -

Measurement Results Industrial Air WHO Ambient
Parameter Mef;éjégrg]nent (eg¥9m Pollution Control Air Quality
Regulation (IAPCR)  Guideline Values
1. Period 2. Period
HK-4 <0.90 <0.90
HK-5 <0.90 <0.90
HK-6 <0.90 <0.90
HK-7 <0.90 <0.90
HK-8 <0.90 <0.90
HK-9 <0.90 <0.90
HK-10 <0.90 <0.90
HK-11 <0.90 <0.90
HK-12 <0.90 <0.90
HK-1 28.36 21.01
HK-2 23.46 19.99
HK-3 30.20 18.97
HK-4 21.63 18.97
HK-5 24.28 25.09
SO, HK-6 20.81 23.05 6 o e3¢ldngrterm 4 0 £3d24-hour
HK-7 21.01 23.05 limit value) limit value)
HK-8 19.99 15.51
HK-9 18.16 17.75
HK-10 21.42 16.73
HK-11 27.95 18.36
HK-12 18.16 18.57

PM10 and settled dust were also measured at 4 locations. The results are givenin Table 6-7
presents PM10 and settled dust measurement results.

Table 6-7. PM1o and Settled dust Measurement Results Comparison

Parameter Measurement Average Measurement Limiti Values - Industrial Air Pollution
Location Results Control Regulation (IAPCR)
PM10-1 19.18 50 e3¢2A-hour limit value);
PM10-2 18.04 4 0 e3gahmumal limit value)
PM10
(&g m | PM10-3 0.79 3 mg/Nm? (facilities where filling, separation,
screening, transportation, crushing, grinding
PM10-4 0.91 operations are carried out)
. 90.5 (short-term)
1. Location 135 (long-term)
. 81 (short-term)
gﬁgiw 2. Location 140 (long-term) 390 mg/m2day (short-term limit value)
. 72.5 (short-term) 210 mg/m2day (long-term limit value)
2.
(mg/m?day) | 3. Location 138 (long-term)
. 68.5 (short-term)
4. Location 129 (long-term)

According to Measurement Report prepared by Febas Environmental Laboratory dated April
26, 2022, PMp and settled dust measurement results are below the regulatory limits.
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6.8 Noise and Vibration

Noise measurements were conducted by Febas Environmental Laboratory on February 10,
2022 at ten locations near to the Projects area. The measurement results are given in Table
6-8 below:

Table 6-8. Noise Measurement Results Comparison-February 2022

Measurement Results

Location
(dBA)
G-1 39.8
G-2 38.5
G-3 40.5
G-4 42.5
G-5 46.9
G-6 37.3
G-7 47.1
G-8 375
G-9 384
G-10 38.7

Legend

— GPP m— Geothermal Pipeline (Planned) . Noise Measurement Points (NMP)
~ Switchyard Geothermal Pipeline (Alternative) @  Settlements

— ETL | ElAAreas

~ Drilling Wells

Figure 6-8. Noise Measurement Points
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National regulation regarding environmental noise by industry is set in Regulation on
Assessment and Management of Environmental Noise (RAMEN), while for international
standards, IFC EHS Guideline for Environmental Noise Management also sets standards,
which are discussed below. Within the scope of the Project, the calculations and precautions
regarding the vibration and noise that will occur during the construction phase were assessed
in the acoustic report within the National EIA.

Noise will be generated during the construction phase due to the activities of construction
vehicles at Project sites. The noise emission generated due to the construction activities was
calculated in the EIA Report and it is concluded that the noise emissions at the closest house
to Project site will be 69.11 dBA at 55 m and this value will not exceed the noise limit (70dBA
for daytime) given in Regulation on Management of Environmental Noise and noise level limit
given in Table 6-9 of IFC General EHS Guideline. The closest residential area to the
construction site is at 90 meters distance and it is observed that noise levels decrease with
increasing distance from the source. Also the modelling studies are based onthe assumptions
that all construction machines and equipment work at the same time therefore the expected
noise level is lower than the calculated noise level for construction period of the Project.

Since the modelling studies are based on the assumptions that all construction machines and
equipment are working at the same time, the expected noise level is lower than the calculated
noise level for construction period of the Project.

During construction phase of Projects, in case of any complaints, noise measurements should
be conducted at least for 48 hours in line with IFC General EHS Guideline.

Table 6-9. IFC General EHS Guideline- Noise Levels
Lday-time (dBA) Levening (0BA)

(07:00-22:00) (22:00-07:00)
Residential; institutional; educational 55 45
Industrial Areas 70 70

Source: Noise Level Guidelines, GENERAL EHS GUIDELINES: ENVIRONMENTAL
6.9 Waste and Wastewater Management

Waste Management

Solid wastes generated during the construction stage are generally domestic solid wastes

produced by the staff, packaging wastes, waste batteries and accumulators, medical wastes,

hazardous wastes, driling mud and excavations wastes. These wastes are collected

separately in waste separation bins. Solid waste collection services are provided by the
municipalites of S® ke and GkEnmaddi ki on, t he Kukadasé Landf
landfill to the project, is presented Figure 6-5.
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4 . i~
¥ Kusadasi Solid Waste
Landfill Area !

Legend
s Drilling Wells

Geothermal Pipeline (Alternative)

A Kusadasi Solid Waste Landfill

Figure 6-9. The distance of the nearest treatment plant to the project area

Summary information on solid wastes generated during land preparation and construction are
presented in the table below.

Table 6-10. Wastes Generated during Land Preparation and Construction Phase (EIA Report)

Waste Type

Domestic Solid
Wastes

Amount

120.96 kg/day

Description

Paper and Cardboard
Glass
Plastics

Packaging Wastes

51.84 kg/day

Paper, Cardboard Packaging
Plastic Packaging
Composite Packaging
Mixed Packing
Glass Packaging

Waste Battery

23p7 piecelyear

Nickel Cadmium Batteries

Wastes whose collection and disposal are subject to special

Medical Wastes 1.81 kg/day treatment in order to prevent infection
Cloths and Clothing
Hazardous Wastes 1.72 kg/day Oil Filter Waste
Contaminated Packaging
Excavation Wastes 3.3 kg/day -
Drilling Mud 202 m3 Drilling muds containing dangerous substances
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The main national regulation on solid waste management is Regulation on Waste
Management.

Internationally, the IFC EHS Guideline on Waste Management expect from the Projects that
waste generation should be avoided altogether. When this and the waste reduction means are
already applied and still there is a waste generation, it should comply with national and
international standards and in their absence, GIIP (Good International Industry Practice).

Wastewater Management

There will be domestic wastewater and geothermal water, driling mud generation during
construction phase of the Project.

Ther e i s not wastewater collection net wor k Wi
neighbourhoods. Domestic wastewater is being collected in septic tanks and drawn with
vacuum trucks and sent to Aydén Metropol i tThen Muni

nearest wastewater treat ment p | Viastéwatér Greatmere pr oj e
Plant.

Legend
GPP ws_Geothermal Pipeline (Planned) Distance

e Drilling Wells Geothermal Pipeline (Alternative) [ | Soke WWTP
Switchyard == ETL

Figure 6-10. The distance of the nearest treatment plant to the project area
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Domestic wastewater generated at the drilling locations will be collected in the impermeable
septic tank established in the drilling area will be transported to the appropriate sewer system
or treatment plants by being removed from the area with vacuum trucks. According to EIA
Report, within the scope of the project, it is planned to employ of 30 people per day at drilling
location. The amount of drinking and utility water required by the personnel at a drilling location
has been calculated as 6.09 m®/day. The total amount of domestic wastewater to be generated
as a result of water use will be 6.09 m3/day, assuming that all of the drinking and utility water
to be used will be wastewater. It is planned to employ 150 people at construction site of the
Project. The amount of drinking and domestic water that the personnel will need is calculated
as 30.45 m®/day. The total amount of domestic wastewater that will be generated as a result
of water use will be 30.45 m®/day, assuming that all of the drinking and utility water to be used
will be wastewater. The resulting wastewater will be treated in the package wastewater
treatment plant which will be established and discharged to the receiving environment after
Water Pollution Control Regulation discharge standards are met.

Table 6-11. Water Pollution Control Regulation Discharge Standards (Table 21.)
Expected Total Load

Parameter Unit Load (g/person-day) (kg/day)
BOD5 45-54 6.75-8.10
COD 1.6-1.9 x BOD5 1.62-0.02
Total Organic Carbon 0.6-1.0 x BOD5 0.61-1.22
Total Solids 170-220 25.50-33.00
Suspended Solids 70-145 10.50-21.75
Chloride 4-8 0.60-1.20
Total Nitrogen 6-12 0.90-1.80
Total Nitrogen 6-12 0.90-1.80
Free Ammonia 0.6 x Total Nitrogen 81.00-162.00
Nitrate Nitrogen (0.0-0.05)xT otal Nitrogen 6.75-13.50
Total Phosphorus 0,6-4,5 0,09-0,68

Ditches with sufficient capacity will be desighed around the project area to transport
stormwater and fire water to collection pits. The water accumulated in the collection pits will be
removed from the area to be delivered to appropriate treatment facilities when necessary,
thanks to two separate lines and valves inthe lines to be established at the exit of the collection
pits.

Major effluents of drilling projects are spent geothermal fluids, reject water from injection wells,
well cleaning water (for clogging) and domestic wastewater. There will be no fluid discharge
during drilling since dry location method be used.

Drilling fluid/mud is used in the circulation system required in deep well drilling, it is the general
name given to the fluids that ensure the healthy progress of well drilling. It contains organic
and inorganic chemicals, minerals from the cut formation and fresh water. For this reason, it is
another pollution parameter that is very essential to manage in terms of environmental threats.
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Table 6-12. Liquid waste generated during the site preparation and construction phases of the project
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1 Implemation regulation for Law on Geothermal Resourses and natural mineral water, (Official Gazette Dated 11.12.2007 and
Numbered .26727) Its be should be noted that all geothermal power plant having in stold power capacity 5 MWe are subjucted to
Environmental Permit and Liaence Regulation.
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Drilling Mud

The disposal method for drilling mud is currently undefined in the regulations due to the repeal
of the previous directive, 2012/15, titled "Disposal of Driling Mud and Waste Resulting from
the Physical Processing of Chreme Ore." Moreover, geothermal activities are excluded from
the definition of mining waste in the Mining Waste Regulation (Ministry of Environment,
Urbanization and Climate Change, Official Gazette Date: 15.07.2015, No: 29417), making it
impossible to establish disposal methods for solid waste generated from geothermal projects
within the scope of this regulation.

However, the hazardous class and disposal method for driling mud are determined based on
the hazardous properties provided in Annex-2 of the Regulation onthe Land Disposal of Waste
and the limit values provided in Annex-3/A of the Waste Management Regulation.

Drilling fluid, also known as drilling mud, plays a vital role in deep drilling operations, serving
specific functions to ensure smooth progress. It contains organic and inorganic chemicals,
minerals from the cut formation, and fresh water, making it a significant pollution parameter
that requires careful environmental management. The drilling fluid used during drilling is
managed in three separate pools:

Fresh Water Pool: Used for preparing the drilling fluid before its use in the drilling process.

Dry Location Method: In the "dry location" approach, wet materials that come to the surface,
including those floating in the driling mud, are directed into crescent-shaped waste tanks
equipped with advanced decanters and screening systems. Subsequently, they undergo a
dewatering process, are dried, and then transferred to a licensed company for disposal while
the remaining water is directed into reserve water tanks for reuse within the system.

The estimated amount of mud produced in the project from one deep well at a depth of 3,500
m is 292 m3, and the total amount of mud expected from 10 planned wells in this project is
expected to be approximately 2,920 m3. This calculated amount represents the solid material
coming out of the well, which is separated by a sieve from the solid material carried by the
drilling fluid inthe mud pond and is not returned to the circulation. The settled solid mud is sent
for disposal before the pool reaches its full capacity. The total volume of the pools, including
the air content, where the sludge is managed, amounts to 602 m2. Cuttings may be classified
as hazardous depending on the concentration and potential for leaching of silica compounds,
chlorides, arsenic, mercury, vanadium, nickel, and other heavy metals. In such cases, cuttings
need to be disposed of appropriately.

6.10 Biodiversity

In this section, biological environment was investigated which included habitat structures of
the Project area and close vicinity, Nationally Protected Areas, and Internationally Recognized
Areas (such as Key Biodiversity Areas). For this purpose, desktop studies and field surveys
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were carried out. Site visits were conducted by
03.05.2023-05.05.2023. Also during the EIA phase, site visits were made by field ornithologist
in the fall of 2021 and spring of 2022 and an ornithological evaluation report was prepared.

The research's methodology was established, and subsequent fieldwork and literature
research were conducted by bi ol ogi sts Cel al Dhe mlataz dollected nd Kk ev
encompassed the following aspects:

| Biological components on terrestrial environment,
o0 Terrestrial habitats and ecosystems
0 Terrestrial flora and ecosystems,

U Flora species
o Terrestrial fauna components

i Amphibians and reptiles,

U Aves,

0 Mammals,

Key biodiversity areas,

Important Bird Areas,

Important Wetlands (Ramsar Sites),

Potential sensitive areas.

= 4 —a A

The methodology to determine the baseline conditions included the following:

Review of pertinent literature and previous works.

Field studies carried out in the Project Area.

Satellite image interpretation, as available.

Communication with the inhabitants in the study area during the field studies.

= =4 —a -

The data review included an extensive review of published scientific literature, websites and
other sources. General aspects of the baseline studies are provided below:

I.  Within the scope of the field studies, a review of the existing information was
undertaken and ecological composition of the Project area in terms of terrestrial flora
and fauna elements; potential sensitive areas and sensitive species were identified.

II.  Distribution, population, ecology and reproductive biology of the threatened and
endemic plant species that are likely to occur within study area of interest were studied.
The literature surveys were intended to give information on identification of endemic,
endangered, and rare species and species defined under the national and international
conservation status. Accordingly, species that are under the risk of being affected due
to the Project and therefore, require special attention and protection measures were
determined.

Ill. A species inventory for the baseline conditions are established as well as description
of the habitats, having been recorded in a systematic way. Also, Endemic, restricted
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range, CR (Critically Endangered), EN (Endangered) and VU (Vulnerable) category
flora and fauna species were determined as the target species within the scope of the

study.
6.10.1 Definition of the Study Area

Project area is |l ocated in Argav!lié, Uzunkum and
province. The Mediterranean climate is dominant and the coastal Aegean climate is also
observed in the project area. The presentation of the Project Area is given in Figure 6-11.

e Earthstar Gmmms}m“ Gl CRE

+ Germencik

K
usadas Kogarli

Legend

GPP = Geothermal Pipeline (Planned) District Border
s Drilling Wells Geothermal Pipeline (Alternative) City Border
—ETL D License Area

Figure 6-11. Project Location

The project area is predominantly surrounded by agricultural areas. Due to anthropogenic
impact observed in the project area, there is a notable suppression in the distribution of flora
and fauna. The prevalent flora species mainly comprise ruderal species. On the other hand,
the fauna in the project area consists of species that demonstrate tolerance towards the effects
associated with agricultural activities, including human presence and noise. General view of
the Project Area and surrounding habitats are shown in Figure 6-12 and Figure 6-13
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35S 546631 4186585
Altitude: 59m

Figure 6-12. General view from the Project Area-1.

Muhendis
Danismanh
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Figure 6-13. General view from the Project Area-2.
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6.10.2 Flora

Vegetation and plant species of the Project site and its immediate environment have been

assessed as a result of field studies and literature survey. The entire flora species of the region

that 1is included i ¢ n kbeg thedcasbAegeandslands, Vaumea 1-14 ,f
University Press, Edinburgh, 1965-1 98 8 by Davis P.H.O0 have been
eliminate any potential errors. Endemic species with possible existence due to their habitat
characteristics have been considered in particular.

Field studies have been conducted in addition to previous studies for determining the plant
species within the Project site, and the information obtained have been supported by literature
data. Determination of flora species has been based on field investigations while studies in the
literature have been made use of for undefined plant species.

Field surveys were carried out as part of the EIA during the months of October to November

2021 and March to April 2022. Additionally, within the ESIA studies, field studies were

conducted on 15-16 February and on 3-5 May, 2023. Data collected during the EIA field

surveys was cross-referenced and utilized as supplementary information during the ESIA

studies. Fi el d studies on the project area were carri
Kurt. The habitats at each point determined during the field studies were examined in detail

and the field notes were recorded in the field book. Species observed in the field were
photographed and species were identified. The habitat-based species in the floristic list were

prepared based on the findings and observations.

The project area is predominantly characterized by agricultural lands and features a flat
topography. In addition, the habitat where Drilling Well 2 and 3 partially intersects with the D5.3
"Swamps and marshes dominated by Juncus effusus or other large Juncus spp." habitat in
accordance with the EUNIS (European Nature Information System) classification. Although
this habitat is natural in character, heavily grazing and trampling in the area has resulted in its
degradation and the spread of Juncus spp. in the area. Field surveys indicate that the natural
vegetation has been destructed by anthropogenic impacts and has been replaced by cultivated
plants. The herbaceous vegetation on the Project Site was not in good form, being quite
degenerated. The surroundings of the Project area are also composed of highly modified
habitats surrounded by road networks, residential buildings and agricultural lands.

The results of EUNIS based habitat classification obtained as a result of the analyzes made in
the GIS environment are given in Table 6-13 and Figure 6-14. In this table, spatial information
regarding the overlaps of project components and associated facilities with habitats is also
provided.
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Table 6-13. Habitat Types and EUNIS Codes

Distributi ‘ Project Footprint Overlaps
on with the Habitats (ha)

Habitat
Class

EUNIS

Code Habitat

Description

Swamps and Stands of large juncus Drilling Well | 0.5
marshes spp. invading heavily Intersects 2 4
D5.3 dominated by grazed and trampled with_ the 0.99
’ Juncus effusus or marshes or fens or project ’ Drilling Well | 0.4
other large eutrophicated poor fens area 3 5
Juncus spp. and bogs
Permanen_t Regularly grazed Adjacent
mesotrophic hi tures to the
E2.1 pastures and rfnes_(_)trop ¢ pas ! : 0
aftermath-grazed ertlllseq and on well- project
meadows drained soils area
Stands of tall herbs or
ferns, occurring on
Woodland fringes disused urban or Immediate
Natural E5 and clearings and agricultural land, by vicinity 0
tall forb stands watercourses, at the '
edge of woods, or
invading pastures.
Evergreen .
G2.9 orchards and Mostly olive orchards |mm9ql|ate 0
vicinity.
groves
. . Forest and woodland of
G4 MIXZd de.(?duous mixed broad-leaved Immediate 0
anwcc)ggllaenrgus deciduous_, or evergreen vicinity.
and coniferous trees
Mosaic
landscapes with a | Mosaic landscapes with Immediate
X10 woodland a woodland element S 0
vicinity.
element (bocages)
(bocages)
3.0
GPP 8
Cereal and other crops Intersects Drilling Well | 1.1
11 Intensive unmixed grown on large, with the 5.86 1 1
’ crops unbroken surfaces in project ’ Drilling Well | 0.7
open field landscapes. area 2 1
Drilling Well | 0.9
3 5
Modifie Residential
d I1.2 buildings of Residential buildings in Immediate 0
) villages and suburbs and villages. vicinity.
urban peripheries
Recently
agg\?gi;?gﬁgd Disused sites th.at WETE 1 Immediate
J3.3 spaces of formerly quarries or vicinity 0
extractive open-cast mines of type )
industrial sites
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Figure 6-14. EUNIS Habitat Distribution within the project area and its surroundings.
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