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EXECUTIVE SUMMARY

The Environmental and Social Management Plan (ESMP) has been prepared for the
Karaman Ayrancé Dam | rr i-Brgectj implemavteddly/rthei zat i o
General Directorate of State Hydraulic WorKks
Modernization and Water Efficiency Project. The ESMP aims to identify potential
environmental and social risks and impacts associated with the Sub-Project and to
define mitigation and monitoring measures to ensure that the project is implemented
in compliance with applicable national regulations and the environmental and social

requirements of the financing institutions.

The Sub-Pr oj ect is |l ocated in Ayrancé District ¢
from the existing Ayranceé Dam. The irrigat
agricultural area of approximately 9,336 hectares, including the agricultural lands of
Ayranc € Di stri ct Center and the surrounding r
Heyéekburun, Sarayk®°y, Ul u, Aj ézbojaz, -B°jJeci
Project aims to improve irrigation efficiency and reduce water losses by modernizing

the existing irrigation infrastructure.

The main objective of the Sub-Project is to convert the existing open canal irrigation
system into a pressurized closed-pipeline irrigation system, thereby improving water
management efficiency, reducing conveyance losses, and supporting sustainable

agricultural production in the region.
The principal components of the Sub-Project include:

T Utilization of water supplied from the ex
1 Construction and installation of a pressurized pipeline irrigation system using
GRP pipelines
1 Installation of water control, distribution and metering devices within the
irrigation network
1 Connection of the new pressurized system to the existing valve chamber
1 Decommissioning and rehabilitation of certain sections of the existing open

canal system once the pressurized system becomes operational

Within the existing valve chamber, a pump unit that has been in operation since the

1950s currently delivers water to higher elevations. Following the commissioning of the

RAST Muhendislik Hizmetleri Ltd.
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new pressurized irrigation system, this pump unit will no longer be required and will be

decommissioned.

The Sub-Project will be implemented within an agricultural landscape dominated by
irrigated farmland. The Area of Influence (Aol) includes the project footprint and its
surrounding environment where construction-related activities may have temporary

environmental or social effects.

Baseline environmental conditions indicate that the project area is characterized by
agricultural land use with no industrial activities in the immediate vicinity. Air quality
and noise levels in the area are generally influenced by agricultural activities and rural
transportation. The region is not located within a protected area or a designated

biodiversity conservation site.

The environmental and social risk profile of the Sub-Project is considered low to
moderate, primarily associated with temporary impacts during the construction phase.

These impacts may include:

Temporary dust emissions from excavation and construction activities
Localized noise from construction machinery

Soil disturbance and temporary land occupation during pipeline installation
Construction waste generation

Temporary traffic disturbance along access routes

Occupational health and safety risks for construction workers

= =4 4 A4 -4 A -

Temporary interruption of irrigation services during system transition

These impacts are expected to be short-term, localized, and manageable through the

implementation of standard mitigation measures.

The ESMP defines mitigation and monitoring measures addressing the key

environmental and social aspects, including:

1 Dust suppression and air quality control measures

1 Noise management during construction works

1 Proper management of construction wastes and wastewater

1 Soil protection and reinstatement of agricultural land following pipeline

installation

=

Traffic management and community safety measures

1 Occupational health and safety procedures for construction personnel

RAST Muhendislik Hizmetleri Ltd.
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The project does not require land acquisition or physical displacement, as the new
infrastructure will primarily be constructed within existing irrigation corridors and
agricultural lands already associated with the irrigation scheme. In the event that the
project necessitates any resettlement or land acquisition, the project-specific

Resettlement Framework (RF) shall be strictly complied with.*

| mpl ement ati on of the ESMP will be supervi

contractors comply with environmental and social management requirements. The
ESMP also includes monitoring provisions and reporting mechanisms to track the

effectiveness of mitigation measures during construction and operation phases.

Stakeholder engagement forms an important component of the project implementation.
Local stakeholders, including farmers, local authorities, and irrigation users, will be
informed about project activities. A grievance mechanism will also be utilized to allow
stakeholders to raise concerns and obtain timely responses during the project lifecycle.

TIMPII Stakeholder Engagement Plan (SEP) will be used for this sub-project, and all

project parties (contractor, State Hwlraul ic

be responsible for ensuring compliance with the TIMPII SEP.? The Grievance

Mechani sm ( GM) for t he Karaman Ayranceé

designed in accordance with the Stakeholder Engagement Plan (SEP) of the Second
Turkiye Irrigation Modernization and Water Efficiency Project (TIMPII). The project-
based GM is described in detail in Section 6 of the TIMPII Stakeholder Engagement
Plan . The steps completing the grievance mechanism and the description of this
process are provided accordingly. There are specific steps comprising the complaint
mechanism, and this process is detailed in Section VI.3.Overall, the Sub-Project is
expected to generate significant long-term environmental and socio-economic

benefits, including improved irrigation efficiency, reduced water losses, enhanced

agricultura | productivity, and more sustainabl

irrigation scheme.

https://cdniys.tarimorman.gov.tr/api/File/GetGaleriFile/425/DosyaGaleri/7572/timp_2_resettlement_fra
mework.pdf

2https://cdniys.tarimorman.gov.tr/api/File/GetGaleriFile/425/DosyaGaleri/7572/timp_2_draft_stakehold
er_engagement_plan_february 2025.pdf

RAST Muhendislik Hizmetleri Ltd.
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CHAPTER I.
PROJCEIT DESRI PTI ON
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.1 Introduction

This document presents the Environmental and Social Management Plan (ESMP) for the
Karaman Ayrancé Dam Irrigation RBerPmject).tTheon Co
ESMP has been prepared by RAST Engineering Company (RAST) for the General
Directorate of State Hydraulic Works (DSK).

This ESMP serves as a practical management tool to identify, assess, mitigate, monitor,
and manage the environmental and social (E&S) risks and impacts that may arise during
the planning, construction, and operation phases of the Sub-project, in line with
i nternational good practices and DSK require
enhance positive outcomes of the proposed investment and to prevent, minimize and,

where necessary, compensate for adverse impacts.

In addition to Turkish legislation, the ESMP has been developed considering the
applicable World Bank Environmental and Social Standards (ESS1, ESS2, ESS3, ESS4,
ESS5, ESS6, ESS8, and ESS10). Accordingly, the ESMP addresses, among others, the
management of construction-related impacts on air, water and soil; community health and
safety; labor and working conditions and occupational health and safety; land use and
temporary access restrictions; and stakeholder engagement including information
disclosure and grievance management. In addressing these matters, the framework

documents prepared specifically for the project have been adhered to.3
To achieve these objectives, the ESMP is based on the following core activities:

Review of baseline environmental and social conditions;
Identification and assessment of potential project-related impacts, including indirect
and cumulative impacts where relevant;
1 Development of mitigation and monitoring measures to reduce adverse impacts to
acceptable levels;
1 Definition of institutional arrangements, capacity needs and reporting responsibilities
for the construction contractor, Subcontr a
1 Establishment of a framework for grievance management and stakeholder
participation throughout the project cycle; and

3 https://www.dsi.gov.tr/Sayfa/Detay/1997

RAST Muhendislik Hizmetleri Ltd.
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T Al i gnment wi t h DSK internal processes,

legislation.

The ESMP supports the responsi bl e anpdojedtsr ansp

by providing a basis for systematic integration of E&S requirements into field
implementation, monitoring and reporting, and by defining E&S obligations to be

incorporated into construction contracts.

Foll owing review and approval by DSK and

to project-affected stakeholders and the public, and any feedback received will be

considered, as appropriate, in finalizing the document.

1.2 Proje ct Background

DSK is implementing the T¢rkiye Second

Project (TIMP-2) with financial support from the World Bank (WB). The overall objective
of TIMP-2 is to improve irrigation service delivery and enhance water use efficiency in
selected i rrigation schemes across Ter
Renovation Construction Project is one of the sub-projects to be financed under this

program.

TIMP-2 prioritizes irrigation schemes that have been in operation for several decades and
where insufficient funding for operation and maintenance has resulted in significant
infrastructure deterioration and a substantial maintenance backlog. As a result of network
aging, physical losses, and operational inefficiencies, both the reliability and volume of
irrigation services have declined in certain areas. This has contributed to reductions in
intensively irrigated agricultural land and overall agricultural productivity. In some cases,
farmers have shifted from higher-yield irrigated production to lower-yield and more

climate-dependent rain-fed practices.

The rehabilitation and modernization of these irrigation systems are expected to improve
irrigation reliability, increase water use efficiency, and enhance agricultural productivity,
thereby contributing to local income generation and economic development. In addition,
irrigation water allocations have already been secured within the storage capacity of
existing dams and reservoirs; however, due to system inefficiencies, a portion of these
allocations is not fully or efficiently utilized. Modernization investments will therefore
enable more efficient use of available water resources without increasing abstraction

beyond existing allocations or adversely affecting basin-level water balances.

RAST Muhendislik Hizmetleri Ltd.
6/90
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T¢rkiye has [aunched an ambitious irrigatio
main public authority responsible for water resources development and irrigation
infrastructure, has significant institutional experience in planning, implementing, and

managing large-scale hydraulic infrastructure projects.
TIMP-2 consists of three components:

1 Component 1 1 Rehabilitation and Renewal of Irrigation Systems: This
component finances DSK investments in the
schemes, including the transition from open-canal systems to pressurized pipe
systems. It also aims to enhance climate resilience by reducing conveyance losses
and improving water allocation efficiency.

1 Component 2 1 Institutional Support, Digital Irrigation, and Smart Water
Accounting: This component supports the provision of real-time irrigation and water
use data through digital tools, including the Irrigation Facilities Spatial Information
System (SUTEM), originally developed under a previous World Bank-supported
project. Italsosupports DSK in preparing and i mpl em
programs for the Irrigation Unions in the sub-project areas.

1 Component 3 1 Project Management: Thi s component covers
coordination and management functions, including environmental and social
management, monitoring and reporting. It finances consultancy and non-consultancy
services, procurement support, training activities, and incremental operating costs

related to project implementation.

Within this framewor Kk, t he Karaman Ayranceéeé
Project will be implemented under Component 1 of TIMP-2 and will focus on the
moderni zation of the existing irrigation con

area.

1.3 Sub-Project Description

1.3.1 Sub-Proje ct Objectives

The Karaman Ayrancé Dam | rr i gpeojedt)onvolvdRdheo v at i
moderni zation of the existing Iirrigation <co
irrigation area. The primary objective of the Sub-project is to replace the existing open-

canal irrigation network with a closed, pressurized pipeline system in order to:

RAST Muhendislik Hizmetleri Ltd.
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1 Improve water use efficiency,

1 Reduce water distribution losses,

1 Enhance irrigation reliability, and

1 Decrease the maintenance and operation costs.

The existing irrigation system consists predominantly of open trapezoidal canals and
associated hydraulic structures, which have been in operation for several decades. Over
time, physical deterioration, seepage losses, operational inefficiencies, and maintenance
constraints have reduced system performance. The proposed Sub-project does not
involve the development of a new irrigation scheme or expansion into new irrigation
areas; rather, it focuses on rehabilitating and modernizing the existing infrastructure

within the current irrigation boundaries.

Under the Sub-project, the existing open canals will be progressively decommissioned
and replaced by buried pressurized pipelines installed largely along the current canal
alignment. In sections where feasible, installation works will be limited totheexist i ng DSK
service road corridor, allowing continuity of irrigation supply during construction.
Moreover, the construction of the main pipeline is planned to be completed outside the

irrigation season to minimize disturbance to agricultural activities.

The modernized system will enable controlled and pressurized water delivery to farmers,
support the integration of water metering devices, and facilitate the adoption of advanced
irrigation techniques such as drip and sprinkler systems. By reducing evaporation and
seepage losses associated with open canals, the Sub-project is expected to improve

overall system efficiency without increasing water abstraction beyond existing allocations.

The modernization works will be implemented within the established irrigation network
and will not involve modifications to the dam structure or changes in reservoir operating

rules.
1.3.2 Sub-Proje ct Location

The Sub-projectar ea i s | ocated in Ayrancé District
southern part of Central Anatolia within the Konya Closed Basin. The area is
characterized by predominantly agricultural land use and relatively flat to gently
undulating topography, with elevations ranging between 1,000 and 1,170 meters above

sea level.

RAST Muhendislik Hizmetleri Ltd.
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The Sub-project area, which is accessible via D350 State Highway, falls within the

1/25,000 scale topographic map sheets of Karaman (m30c3, m31c3, m31c4, m31d3,

m31d4, n30b2, n30b3, n3lal, n3la2, n31a3, n3la4, n31lbl, n31b2, n31b3, n31b4,

n31lcl, n31c2,n31c3 and n31c4) . D350 connects Ayrancé
west and Erejli District in the east. The i

from Karaman City Center and 38 km from Erej

The location map of the Sub-project area within Turkiye is given in Figure 1.
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4000000

( 100 200
Sk

4 80 1200000 1600000
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D Project Area/Proje Alani

@ rast

Figure 1 Location Map of the Sub -project Area in Turkiye

The canals and an agricultural land in the irrigation area are given in Photograph 1.

RAST Muhendislik Hizmetleri Ltd.
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12 $ub 2026 10:57:39
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Ayranct
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Photograph 1 Existing Canals and an Agricultural Lands

1.3.3 Sub-Proje ct Components

The Sub-project components are limited to the rehabilitation and replacement of the
existing open-canal network and associated hydraulic structures. No new irrigation areas
are planned under the Sub-project. All works will be implemented within the existing
irrigation network and will not extend beyond the established irrigation boundaries. The
main components of the Sub-project are described in the following paragraphs, and the

general layout plan is presented in Figure 2 .
.33 Ayrancé Dam and Valve Chamber

The main water resource of the Sub-pr oj ect i s Kocadere stream,
which is | ocated approximately 5 km southeas

water storage for the irrigation area.

Photograph 2i I | ustrates the selected photographs

technical field visit carried out by RAST an

RAST Muhendislik Hizmetleri Ltd.
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Ayrarnm m :
Lake AyranciDam

Lake

Embankment

?

Photograph 2Ayr ancé Dam and View to Valve Chambe

Currently, a pump unit (Photograph 3) in operation since the 1950s, is installed within the
existing valve chamber to deliver water to higher elevations. Under the Sub-project, water
abstracted from t he exi sting Ayrancé Dam

transmission/distribution pipeline via a dedicated branch connection.

RAST Muhendislik Hizmetleri Ltd.
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Photogrph 3Exi sting Pump Unit in th Val ve Chamber

1.3.3.2 Installation of Pressurized Pipeline System and Borrow Pits

The existing open trapezoidal (irrigation) canals, which currently serve as the primary
water distribution system, will be progressively decommissioned and replaced with a
buried, pressurized pipeline network. The replacement works will follow the existing canal
alignment in order to minimize land acquisition requirements and disturbance to
agricultural parcels. prepared for the section of the pipeline with an approximate total
length of 30 km.

I n sections where feasibl e, pipeline wil!/l b e
roads adjacent to the canals (see Photograph 4). This approach will both reduce
temporary impacts on cultivated lands and allow the continuous operation of the existing
open canals, thereby ensuring uninterrupted irrigation services in the installation phase.

RAST Muhendislik Hizmetleri Ltd.
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Service Road

Irrigation Canal

12 Sub 2026 11:41:11
36S 556486 4138338

Photograph 4 Existing Irrigation Canal and Service Road

The new pressurized system will consist of buried pipelines designed to deliver irrigation

water efficiently to designated irrigation areas. The system will include:

1 Main and secondary pipelines: The main pipes will be glass reinforced plastic
(GRP). The total length of the main GRP pipes is 21,862.08 meter in various
diameters as presented in Table 1. In addition, 244,546 m of HDPE secondary and
tertiary pipelines will be laid.

Valve chambers and control structures,
Hydrants and connection points for irrigation units,

Associated fittings and associated structures.

The pipelines will be installed below ground level through trench excavation and

subsequent reinstatement of the affected areas.

RAST Muhendislik Hizmetleri Ltd.
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Table 1 Length and Diameter of the Main GRP Pipes

Nominal Diameter of Main GRP Length
Pipe (mm) (m)

2800 1,967.10
2600 2,198.37
1200 915,81
1000 1,284.10
600 8,534.56
417 1,333.50
371 3,451.40
329 1,420.70
292 182,80
260 325.30
226 53.74
163 194.70
Total 21,862.08

For the construction of pipelines, bedding material will be required. For this purpose, three
borrow pits have been identified to meet the demand for aggregate necessary for
structural works. The Ministry of Environment, Urbanization and Climate Change has
granted an AEI A Not Requiredo decision f ot

(See Annex - 2). The locations of the pits are given in Figure 2.
1.3.3.3 Integration of Water Control and Metering Devices

As part of the modernization process, the Sub-project will enable the integration of water
metering devices and improved flow control mechanisms within the irrigation units. These
measures are intended to enhance water accounting, promote equitable distribution, and

support efficient irrigation practices.
1.3.3.4 Decommissioning and Rehabilitation of Existing Canal Sections

Following commissioning of the pressurized system, the existing open canal sections will
be taken out of operation. Where applicable, canal sections will be filled, stabilized, or
otherwise rehabilitated to ensure safe and stable land conditions and to prevent safety

risks associated with abandoned open structures.

The Sub-projectd oes not i nclude modifications to th
capacity, or basin-level water allocation arrangements. All works will be implemented

within the boundaries of the existing irrigation area.

The World Bankdéds ESF requires the applicatio
defined under the ESF, Associated Facilities are facilities or activities that are not funded

as part of the Project but are: (a) directly and significantly related to the Project; (b) carried

RAST Muhendislik Hizmetleri Ltd.
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out, or planned to be carried out, contemporaneously with the Project; and (c) necessary
for the Project to be viable, and would not have been constructed, expanded, or
conducted if the Project did not exist. In this context, no facilities or activities associated
with the Sub-Project meet all three of these criteria. Therefore, no Associated Facilities

have been identified under the Sub-Project.

RAST Muhendislik Hizmetleri Ltd.
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.4 Sub-project Schedule and Workforce

[.4.1 Sub-project Schedule

The overall implementation period of the Sub-project is estimated to be approximately
three (3) years. This timeframe covers the installation of the pressurized pipeline
system, construction of associated hydraulic structures, reinstatement works, testing,

and final commissioning of the system.

Construction activities are expected to be implemented in phased sections along the
irrigation area rather than simultaneously across the entire area. This approach will
allow for better coordination with irrigation periods, minimize disruption to agricultural

activities, and facilitate progressive reinstatement of completed sections.

The main construction stages are anticipated to include:

Site preparation and establishment of temporary work areas,
Trench excavation and pipe laying,
Installation of valve chambers, hydrants and control structures,

Backfilling and surface reinstatement,

= =2 A4 -4 -

System pressure testing and commissioning.

The exact sequencing of works will be determined during detailed construction
planning and may take into account seasonal irrigation demand, weather conditions,

and agricultural production cycles.
1.4.2 Workforce

During the peak construction period, the Sub-project is expected to employ 105
workers, including skilled and unskilled labor. The workforce will primarily consist of
construction personnel such as machine operators, pipe installation teams, technical

supervisors, health and safety staff, and site management personnel.

Given the rural location of the Sub-project area, it is anticipated that part of the
workforce may be recruited locally where feasible, while specialized technical staff may

be sourced from outside. No permanent workforce is expected during the operation

phase, as the system will be operatedandmai nt ai ned by DSK and/ or

union using existing institutional capacity.

RAST Muhendislik Hizmetleri Ltd.
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Temporary site facilities, when required, will be established in accordance with national

regulations and good international practices, including provisions for occupational

health and safety, sanitation, and waste management. Wor ker s accommod :
facilities or camps shall comply with the World Bank Group (IFC) Guidelines on

Wor ker s6 Accommodati on.

.5 Legal Framework

[.5.1 National Legal Framework

The Sub-Project is required to comply with the following laws during the construction,
and operational phases. Adherence to these laws is essential to mitigate or prevent

potential risks and adverse impacts on the environment and human health.
Environmental Law

A Law No: 2872

A 0OG: 11.08.1983, No. 18132

Environmental Law No. 2872 establishes the legal framework for protecting the
environment, ensuring sustainable use of natural resources, and preventing
environmental pollution. Enacted in 1983, it provides measures to safeguard

ecosystems and mitigate environmental risks associated with development projects.
Occupational Health and Safety Law

A Law No: 6331

A OG: 30.06.2012, No. 28339

This law outlines the duties, responsibilities, rights, and obligations of employers and
employees to ensure occupational health and safety in workplaces. It sets out the
necessary measures to create safer working environments and reduce workplace

risks.
Labor Law
A Law No: 4857

A OG: 10.06.2003, No. 25134

RAST Muhendislik Hizmetleri Ltd.
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The Labor Law governs the rights and obligations of employers and employees in

Tarkiye. It covers aspects such as working conditions, employment contracts, wages,

and social security provisions to ensure fair labor practices.
Law on the Protection of Cultural and Natural Assets
A Law No: 2863

A 0OG: 23.07.1983, No. 18113

This law aims to protect the cultural heritage and natural resources Turkiye, ensuring

their preservation for future generations. It provides guidelines for identifying,

documenting, and safeguarding cultural and natural assets from harm during

development activities.

EIA Exemption Status

Additionally, in the letter from the Provincial Directorate of Environment, Urbanisation

and Climate Change(Hat a! Bakvur u k ay)itgs@atedthal alPmjactna d é .

Presentation File must be prepared in accordance with Article 15 of the Regulation.

The Project Presentation File was submitted to the Ankara Provincial Directorate of

Environment, Urbanisation and Climate Change on March 18, 2026.

Additional by-laws and regulations related to these laws, to which the sub-project must

comply, are provided in Annex 3 for further reference.

|.5.2 International Standards

The Kahramankazan Akéncé Il rrigation

Renovat.i

mainly by the World Bank (WB). Therefore, Environmental and Social Standards

(ESSs) alongside the national legislation shall be met.

Ri sks and | mpact s) sets

ESS1 (Assessment and Management of Environmental and Social

assessing, managing and monitoring environmental and social risks
and impacts associated with each stage of a project supported by the
Bank through Investment Project Financing, in order to achieve
environmental and social outcomes consistent with the ESSs.

t

fairly and providing safe and healthy working conditions.

g
ESS2 (Labor and Working Conditions) recognizes the importance of
employment creation and income generation in the pursuit of poverty
reduction and inclusive economic growth. Borrowers can promote
sound worker-management relationships and enhance
development benefits of a project by treating workers in the project

the

RAST Muhendislik Hizmetleri Ltd.
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ESS3 (Resource Efficiency and Pollution Prevention and
Management) recognizes that economic activity and urbanization
often generate pollution to air, water, and land, and consume finite
resources that may threaten people, ecosystem services and the
environment at the local, regional, and global levels. This ESS sets
out the requirements to address resource efficiency and pollution
prevention and management throughout the project life-cycle.

ESS4 (Community Health and Safety) addresses the health, safety,
and security risks and impacts on project-affected communities and
the corresponding responsibility of Borrowers to avoid or minimize
such risks and impacts, with particular attention to people who,
because of their particular circumstances, may be vulnerable.

ESSS5: Land Acquisition, Restrictions on Land Use and Involuntary
Resettlement - involuntary resettlement should be avoided. Where
involuntary resettlement is unavoidable, it will be minimized and
appropriate measures to mitigate adverse impacts on displaced
persons (and on host communities receiving displaced persons) will
be carefully planned and implemented.

ESS6 (Biodiversity Conservation and Sustainable Management of
Living Natural Resources) recognizes that protecting and conserving
biodiversity and sustainably managing living natural resources are
fundamental to sustainable development and it recognizes the
importance of maintaining core ecological functions of habitats,
including forests, and the biodiversity they support. ESS6 also
addresses sustainable management of primary production and
harvesting of living natural resources, and recognizes the need to
consider the livelihood of project-affected parties, including
Indigenous Peoples, whose access to, or use of, biodiversity or living
natural resources may be affected by a project.

ESS8: Cultural Heritage recognizes that cultural heritage provides
continuity in tangible and intangible forms between the past, present
and future. ESS8 sets out measures designed to protect cultural
heritage throughout the project life-cycle.

ESS10 (Stakeholder Engagement and Information Disclosure)
recognizes the importance of open and transparent engagement
between the Borrower and project stakeholders as an essential
element of good international practice. Effective stakeholder
engagement can improve the environmental and social sustainability
of projects, enhance project acceptance, and make a significant
contribution to successful project design and implementation.

Figure 3. The World Bank Environmental and Social Standards

= ™

The gap analysis between local regulations and the WB ESS is provided in Annex 4.
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CHAPTER II.
BASELI NE DATA
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Figure 4 Satellite Image of the Sub-project Area

1.2 Area of Influence

The Area of Influence (Aol), determined in accordance with national legislation and the
WB ESSs, represents the geographical area that may be directly or indirectly affected
by the Sub-project during its construction and operation phases. In this context, the
designated Aol considers the potential impacts on physical and social environmental

components such as air, water, and soil, as well as on ecosystems, human health,

RAST Muhendislik Hizmetleri Ltd.
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quality of life, and economic activities, thereby enabling the integrated assessment of

environmental and socio-economic dimensions.

As a result, the Aol has been defined as a 500-meter buffer zone surrounding the

irrigation area for this Sub-project.

The 500 m Aol for the Sub- project is illustrated in Figure 5.
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1

4150000
4150000
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4140000

4130000

4120000
4120000

5
s

. b ;
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Figure 5 Area of Influence (Aol)

1.3 Environmental Baseline Conditions

[1.3.1 Land Use and Topography

Within the Sub-project area, soils are generally brown to light brown in color. The upper
layers typically exhibit a granular structure, while the lower layers are characterized by
blocky and prismatic formations.

RAST Muhendislik Hizmetleri Ltd.
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A review of average planting areas shows that cereals are the dominant crop type and
remain the primary production preference among local farmers. Cereals are followed
by fruit crops, alfalfa, legumes, and grain maize. Cereals continue to function as the

leading crop in the local rotation pattern.

In previous years, regional agricultural institutions implemented demonstration
programs aimed at promoting the development of fruit cultivation in the area. In
particular, semi-dwarf apple plantations were encouraged. However, as producers
were unable to achieve the expected returns from apple production, farmers began
seeking alternative fruit options. As a result, the cropping pattern has gradually shifted

toward apple and apricot production, with a noticeable acceleration in recent years.

The Sub-project area lies at an elevation ranging between approximately 1,000 and
1,170 meters above sea level. It is situated on the northern foothills of the Bolkar
Mountains and is surrounded by mountainous terrain, hills, and elevated landforms,
giving it a foothill landscape character. The overall slope of the area extends in a
southeasti northwest direction, with gradients generally ranging between 1% and 6%.
The terrain is predominantly flat. Within the irrigation command area, land slopes vary
slightly in the southern section, the general inclination runs from south to north, while
in the northern section it trends from north to south, encompassing gently sloping

lands.

According to the Environmental Status Report (2025) issued by the Karaman
Provincial Directorate of Environment,
District, covering a total surface area of 2,447,459 decares, includes 796,509 decares

of agricultural land and 952,110 decares of meadow and pasture areas.
11.3.2 Geology

Stratigraphic Geology

The geological sequence in the area, from oldest to youngest, consists of the following

formations:

i Gokkandil Formation (Middlei Late Triassic), composed primarily of
recrystallized dolomitic limestone and dolomite;
1 Yavga Formation, which includes limestone, sandstone, siltstone, shale, and

various blocky units;

RAST Muhendislik Hizmetleri Ltd.
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1 Knsuyu For mat i onrPliocehne,t oonsistihg cot eongtomerate,

sandstone, marl, and limestone.

Overlying the Mioi Pliocene units are unconsolidated deposits classified as Quaternary

units, which mainly comprise alluvial and slope deposits.

Structural and Historical Geology

The tectonic framework of the study area was shaped by the progressive closure of
the southern branch of the Neo-Tethys Ocean during the Late Cretaceous. This
process led to the collision between the oceanic lithosphere and the continental crust,
resulting in a strong compressional regime. As a consequence, rock assemblages
belonging to the Taurus Platform were thrust over one another in different slices,
forming an imbricated and structurally complex system.

In the area, this tectonic configuration is represented by the southward emplacement

and over thrusting of the allochthonous Boz
together with the Namrun Tectonic Slice. Nappe emplacement and thrusting activity in

the region are considered to have continued from the Late Cretaceous through the

Eocene (Alan et al., 2007).

Due to multiple deformation phases, numerous faults of varying types have developed
in the area. The fault system extending from the eastern part of the study area toward
the southeast of Arslank®°y is interpreted as
left-lateral strike-slip fault system forms the boundary between the Central and Eastern
Taurus Mountains and includes primary fault segments as well as associated

secondary structures.

In the Hadim area and its surroundings, deep valleys carved by the Goksu River have
eroded the overthrust nappes, exposing underlying autochthonous rock units known
as the Hadim Unit. The overlying thrust and nappe structures are collectively referred
to as the Goksu Nappes. Compressional tectonics that developed after the Early
Paleocene resulted mainly in reverse faults, thrusting, and nappe formation, while

folding structures are relatively limited in the region.

RAST Muhendislik Hizmetleri Ltd.
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[1.3.3 Climate
Ayrancé District is characterized by the typ

with hot, dry summers and cold, snowy winters. During the winter months,
temperatures frequently drop to between 1 15°C and 1 20°C.

Precipitation occurs mainly in winter and spring, falling as both rain and snow. The
wettest periods are generally spring, winter, and autumn, while summers are notably
dry. In some years, virtually no rainfall is recorded during the summer months. The
intense spring rains usually occur in April and May. Autumn rains are the most common
in September and October. The annual average precipitation is 274.9 mm. The highest
recorded annual total precipitation is 393.5 mm, while the lowest recorded annual total

precipitation is 174.7 mm.

Snowfall can accumulate to depths of 301 40 centimeters. Snow typically begins in

November and may remain on the ground until late March.

The prevailing winds blow from the north and northeast. These winds are generally
cool and dry, and during summer they are considered beneficial for the wheat grains.
In contrast, the southwesterly wind usually brings precipitation.

As a natural consequence of these continental climatic conditions, the dominant

vegetation in the region consists of steppe (semi-arid grassland) formations.
[1.3.4 Air Quality

No on-site air quality measurements are currently available within the Sub-project area.
Therefore, the air quality in the area is determined using data from the nearest national
air quality monitoring stations operated by the Ministry of Environment, Urbanization
and Climate Change (MoEUCC). There are two monitoring stations, as shown in Figure
6. One is in Karaman Province, 33 km away in the south-west direction, and another

one is in Erejli Di str i ct -eqstdioentipna ) , 16 km awa
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The air quality parameters measured for the National Air Quality Monitoring Network

and one year daily average concentrations are presented in Table 2.

Table 2. Average Air Quality Monitoring Results (02 March 2025 T 02 March 2026) 4

Parameter Karaman INBET A

PMiod x3JKY 36.35 23.87

PM2s6 x3JkKY 11.63 *

SQé xJkY 6.01 i

/h 63xk3KY 380.20 .

NG,6 xJKY 24.97 36.58

NOk6 x3KY 34.71 51.91

bh o6 3x3kKY 9.72 15.33

*not measured

[1.3.5 Noise
TheSub-pr oject area is | ocated in a predominant
with no major stationary industritaylp efoacnioliistei

sources in the immediate vicinity. Existing ambient noise is therefore expected to be

primarily driven by typical local activities and intermittent sources such as light vehicle

4 Ministry of Environment, Urbanization and Climate Change, National Air Quality Monitoring Network
https://sim.csb.gov.tr/SERVICES/airquality
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traffic on local roads, agricultural machinery during seasonal works, and routine

irrigation-related operations.

To date, no grievances or complaints have been recorded from nearby residents in
relation to noise associated with existing irrigation activities in the area. The Sub-
project itself is not anticipated to generate significant noise during either the
construction phase (which will involve short-duration, localized works) or the
operational phase (where activities will be limited to periodic inspection and

maintenance).

Given the absence of major noise-generating receptors/sources and the low noise
profile of the planned works, baseline noise level monitoring has not been undertaken
for the site. If unexpected noise-related concerns are raised by community members
during implementation, the Contractor will apply good practice measures (e.g.,
equipment maintenance, limiting works to daytime hours where practicable) and
undertake targeted noise checks as needed to verify compliance with applicable

requirements.
[1.3.6 Water Resources

The | brala Stream, which feeds the Ayrancé
length of approximately 80 km and an average discharge of 2.7 m3/s together with
Koca Dere. I't originates from G°ztaké Hil.l
Akkopri. The water quality meets the requirements for irrigation and potable use. The
water quality is classified as C2S1, which refers to irrigation water characterized by
medium salinity hazard (C2) and low sodium hazard (S1), according to the U.S. Salinity

Laboratory (USSL) classification system.

Ayrancé dam, which serves as the primary wat
Axis coordinates of the dam (UTM 6°) are X: 564710; Y: 4132600. The technical

characteristics of the dam are given in Table 3.
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Table3Techni cal Characteristics of the
Technical Characteristic Value / Description
Dam Type Earth fill
Water Collection Basin 1,390 km?

Average Extractable Water 21.20 hm?
River bed Elevation 1,162 m
Height from River bed 34.00 m
Crest Elevation 1,196 m
Crest Length 310.00 m
Water Level 1,193 m
Maximum Water Level 1,194 m
Dead Volume 0.70 hm?
Live Storage 29.20 hm?

[1.3.7 Wastewater Handling

The settlements within the sub-project area are not connected to a municipal sewerage
network. Wastewater generated in these areas is collected in cesspits. The
accumulated wastewater is periodically removed by vacuum trucks operated by the
municipality and transported to the Karaman Wastewater Treatment Plant for proper

treatment and disposal.
[1.3.8 Solid Waste Handling

In present, only domestic and packaging waste are generated within the Sub-Project
area. The management of these wastes

Municipality.
11.3.9 Natural Hazard Potential

Liquefaction potential

The dominant geological unit consists of alluvial deposits composed of clayi silt and
sandi gravel materials in the irrigation area. In certain locations, particularly in the
vicinity of Dokuzyol and Huyilkburun villages, clayey limestone and recrystallized

limestone units are observed.

Although fine-grained soils that may be susceptible to liquefaction are present in the
area, a liquefaction risk is not anticipated due to the absence of fully saturated ground

conditions.

RAST Muhendislik Hizmetleri Ltd.
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Landslides

The sub-project area is predominantly characterized by gentle slope gradients;
accordingly, the likelihood of significant mass movement or landslide occurrence is

considered low under existing conditions.
Frost Hazard

According to the AFl exible Pavement Design G
of Highways, and based on the Turkiye frost index and frost penetration depth map,

the frost depth in the Sub-project area ranges between 60 and 80 cm.

Earthquake
According to the Turkiye Earthquake Hazard Map prepared by the Disaster and

Emergency Management Authority (AFAD), the Sub-project area is located in an area

having < 0.1 peak ground acceleration (PGA) (see Figure 7).

A PGA value below 0.1 g indicates that the expected peak ground acceleration at the
site during an earthquake would remain under 10% of gravitational acceleration (9.81
m/s2?). Based on this level of ground motion, the Sub-project area and its immediate
surroundings can be considered to have a low level of seismic hazard and are not

exposed to substantial earthquake risk.
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Figure 7 Earthquake Hazard Map of the Sub -project Area °

5 https://tdth.afad.gov.tr/TDTH/main.xhtml
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11.3.10 Biodiversity and Protected Areas

11.3.10.1 Biodiversity

Within the scope of the Karaman Ayranceé

surveys were conducted within the Sub-project area in 12nd and 17th February 2026.
During these surveys, the findings of previously conducted academic studies in the
region, information obtained through consultations with local residents, and data
derived from earlier site investigations carried out by our team were collectively
reviewed and evaluated. Based on this integrated assessment, it was determined that
a total of 26 flora species, 2 amphibian species, 10 reptile species, 76 bird species,
and 22 mammal species may potentially occur within the Sub-project area and its

immediate surroundings (see Annex-5).

None of the 26 plant species assessed as having potential distribution within the Sub-
project area and its vicinity are classified as threatened under the IUCN Red List, nor

are they listed under the Bern Convention or CITES.

Both identified amphibian species are classified as LC (Least Concern) according to
the IUCN Red List. Under the Bern Convention, one species is listed in Appendix Il
and the other in Appendix Ill. No endemic amphibian species were recorded within the

study area.

Of the 10 reptile species identified, nine are classified as LC (Least Concern) and one
species is categorized as VU (Vulnerable) under the IUCN Red List. The species listed
as Vulnerable is the Spur-thighed Tortoise (Testudo graeca). No endemic reptile

species were identified within the Sub-project area.

Among the recorded bird species, only the Northern Lapwing (Vanellus vanellus) is
categorized as NT (Near Threatened), and the Egyptian Vulture (Neophron
percnopterus) is categorized as EN (Endangered) according to the IUCN Red List; all
other bird species are classified as LC (Least Concern). No endemic bird species were

identified within the study area.

Within the identified mammal species, the Common Bent-wing Bat (Miniopterus
schreibersii) is classified as VU (Vulnerable), the Anatolian Ground Squirrel
(Spermophilus xanthoprymnus) as NT (Near Threatened), and the Anatolian Blind
Mole Rat (Nannospalax xanthodon) as DD (Data Deficient) under the IUCN Red List.

RAST Muhendislik Hizmetleri Ltd.
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All remaining mammal species are categorized as LC (Least Concern). No endemic

mammal species were recorded within the Sub-project area.

The species listed above were identified based on available literature, previous field
studies and the habitat characteristics of the Sub-Project area and its surroundings
and are therefore considered as having the potential to occur in the area. It should be
noted that not all of these species are expected to be present at the same time within

the Sub-Project area; rather, the list is intended to provide a general representation of

the regionds fauna and flora. A saldmmabley of t
4.
Table 4. Summary Table of the Fauna Species
BERN = IUCN

Fauna Species Number of uE)

P Species o

Annex 1 | Annex2 | Annex 3 L VU | NT | LC DD | EN

Amphibians 2 1 1 - 1
Birds 76 - 1| 73 2
Mammalia 22 - 1 1 19 1
Reptilians 10 - 1 9

List of flora and fauna species are presented in Annex-5.

[I.4 Current Social Status of the Sub-project

[1.4.1 Demography and Population

Thesub-pr oject area is |l ocated within the admin
in Karaman Province. According to the 2025 data of the Address Based Population

Registration System of the Turkish Statistioc
ayranceé District i s approximately 7.127. The

neighborhoods.

Ayrnacé is | ocated approximately 45 k-m frorm
project site predominantly comprises rural areas where agricultural activities constitute

the primary land use.
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The main sources of livelihood in the district are agriculture, livestock and breeding.
Specifically, within the sub-project site, the primary economic activity is irrigated and
rainfed agriculture. The population of the neighborhoods within the Sub-project's area

of influence is listed below in Table 5.

Table 5. Population Sizes of Neighborhoods
Neighborhood Permanent population Number of households

Bejercik 100 34
Hoyukburun 150 50
Kar aj a- 300 90
Saray 150 80
Ayrancé 1800 -

Aj ézboj a 500 100
Dokuzyol 300 160

Source: Mukhtar interviews, 2025
[1.4.2 Cultural Heritage

As a result of investigations conducted along the routes of the existing main irrigation
canal and the lines planned for renewal, it has been determined that there are
archaeological sites and registered rural structures within the boundaries of the

irrigation area and its immediate surroundings.

The location of the main registered areas and assets within or near the irrigation area
relative to the sub-project area is shown in Figure 8, the information is provided in

Table 6, and the photographs are shown in Photograph 5.
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Figure 8. Location of Cultural Heritage Assets in Relation to the Sub -Project Area
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Table 6. Registered Sites and Assets

Environmental and Social Management Plan

Location of the Asset

Approximate Distance to

. Within Sub- Within Outside Sub- Project Activities
No NS @ ST E R EE Province / District project Area Sub- project Area (pipeline, access road, Period
Asset - .
project and Area of drainage canal, etc.)
Area of Influence (meter)
Influence
1 [Zeyne Ancient Settlement Area X 40 Roman and Byzantine Period
I1st and 3th Degree
Archaeological Site
2 |Ambar (Sidemara) Mound Karaman/ A X 3.670 Roman and Byzantine Period
1st and 2nd Degree
Archaeological Site
3 Ayrancé Bridge X 40 Ottoman Period
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NA R3S
Photograph 5. Photographs of Registered Sites and Assets
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If a cultural asset is encountered during construction work, the Chance Find Procedure

(Annex 6) will be applied.

[1.4.3 Livelihoods and Employment

The nei ghborhoods of B°jercik, Hey¢kbur un,

Neighborhoods, Aj @ézbojaz and D-BrkjecizArealof,
Influence are rural settlements, and their economic structure is predominantly based

on agricultural activities.

In the neighborhoods located within the Sub-Project Area of Influence, the primary
sources of livelihood consist of irrigated and rainfed agriculture, together with small-
scale livestock activities. In areas where irrigation infrastructure is available, cereal
crops such as wheat, barley, and chickpeas, as well as fodder crops, vegetables, and
locally industrial crops are cultivated. Agricultural production is largely carried out by

family-run farms, and land ownership is predominantly household-based.

In the neighborhoods, livestock activities are carried out on a limited scale in the form
of cattle farming, small ruminant farming, and small-scale beekeeping. Livestock
activities are generally integrated with agricultural production systems.

In the relevant neighborhoods, women play an active role in agricultural production

processes and contribute to livestock activities and household-based production.

0OCa

Al t hough the rate of womends wage empl oyment

observed that women assume an active economic role within the family-based

production model.

In the neighborhoods, seasonal labor intensity increases in line with agricultural
production cycles; however, there is no significant outward migration or large-scale

seasonal labor mobility.
The economic structure is directly or indirectly linked to agricultural production and the
associated irrigation infrastructure.

[1.4.4 Main Economic Activities inthe  Sub-Project Area

The neighborhoods of located within the Sub-Project Area of Influence retain their rural
characteristics, and economic activities are predominantly based on agricultural

production.
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In these neighborhoods, crop production constitutes the primary source of livelihood.
Agricultural basin, and cereals, particularly wheat and barley, are predominant in the
cropping pattern. In addition, pulses such as chickpeas and lentils, as well as sugar
beet cultivation, are traditionally practiced across the district. Fodder crop production
is carried out in an integrated manner with livestock farming, and the cropi livestock
production cycle constitutes an important component of the rural household economy.
In certain neighborhoods, market-oriented vegetable production and specific products,
also form part of the economic activities. Agricultural production is predominantly
undertaken by family-run farms, and land ownership is household-based, with parcels

distributed in small- and medium-scale holdings.

Livestock activities constitute an economically complementary source of income in the
district and in the neighborhoods forming Sub-Project Aol. In addition to cattle and
small ruminant farming and limited-scale beekeeping activities are observed. These
activities are generally carried out in a semi-commercial manner or for household
subsistence rather than on a fully commercial scale. Income derived from livestock

activities is complementary to crop production income (Table 7).

Table 7. Livestock Data in the Neighborhoods
Neighborhood Cattle | Small cattle | Beekeeping

B°jerci ki 50 1500 50
Hoyukburun 200 2000
Kar aj a- 4000
Saray 2000
Ayrancé 4000 5000
Aj €z bo]j a 2000 16000
Dokuzyol 150 14300

Source: Mukhtar Interviews, 2025

Pasture use was inquired about in neighborhoods where livestock farming is practiced.
The locations indicated by the mukhtars show that the water channels to be
constructed within the scope of the Project will not affect the pastures and access

roads.
[1.4.5 Education and Health Services

In terms of education services, it has been observed that some of these neighborhoods
do not have schools, and access to formal education is provided through a school
transportation system. This situation indicates that educational infrastructure at the
neighborhood level is limited, while the provision of education services is primarily
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structured around the district center and central schools. Within the scope of the school
transportation system, students are transported to schools by shuttle services during
the day, which constitutes a common access mechanism in rural settlements. At the
district level, the administrative coordination of education services is carried out by the
Ayrancé District Directorate of National Edu

In terms of health services, it has been determined that there are no health clinics or
family health units located within the neighborhoods, and residents seek primary
healthcare and hospital services in the district center. In the district center, primary
healthcare services are delivered through family health centers. At the district level,
preventive healthcare and coordination functions are carried out under the structure of

the Ayranceé District Health Directorate.

Il n terms of secondary healthcare services,
district center, and information regarding its institutional structure, access, and
transportation is available on the official website of the Ministry of Health. Within this
framework, residents of rural neighborhoods are required to travel regularly to the

district center for medical examinations, diagnostic procedures, non-emergency
outpatient services, and referral processes. The absence of healthcare units at the
neighborhood level results in a service delivery structure in which access is closely

linked to transportation availability and seasonal conditions, particularly for the elderly
population, persons with chronic illnesses, pregnant women, and households with

children.

In the neighborhoods within the Sub-project Area of Influence, education and health
services are delivered through a centralized structure; access to education services is
ensured through the school transportation system, while access to health services is
primarily provided through health centers and the State Hospital located in the district
center. This existing context also constitutes a determining background in terms of
planning the venue and timing of meetings and selecting appropriate communication

channels within the stakeholder engagement and consultation processes.

Transportation from the neighborhoods to the district center is unproblematic due to
paved roads, and transportation to education and health services is provided within a

range of 3 to 20 km.
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[1.4.6 Vulnerable/Disadvantaged Individuals/Groups and Social Equity

The identification of vulnerable groups is based on two key criteria:

1 Being disproportionately affected by the negative impacts of the project and

1 Difficulty participating in consultation activities.

In this context, people with physical or mental disabilities, people over 65 living alone,
female heads of households, poor individuals who live on government/association
assistance and asylum seekers/refugees who do not speak Turkish are defined as

vulnerable in the Aol.

The number of people classified as vulnerable groups in the neighborhoods is as

follows in Table 8.

Table 8. Vulnerable People in the Neighborhoods

Neighborhood People Those Female Asylum Poor individuals who
with over heads of seekers/refugees live on

physical 65 households who do not government/association
or mental living speak Turkish assistance
disabilities alone

Bejercik - 3 6 - 4

Hoyilkburun - 10 10 2 1

Kar aj a- 3 4 5 1

Saray 1 4 2 - 4

Ayranceé 15 20 20 10 100

Center

Aj ézboj e 2 8 - - 6

Dokuzyol 5 30 30 6 6

11.4.7 Infrastructure Services

Drinking water services in the district are provided by well water and, additionally, by
mains water. With regard to agricultural activities, irrigation water is managed through
a separate system, and the existing irrigation canals and transmission lines are located
within the Sub-Project Aol.

A sewerage system is available in the district center for wastewater services. However,
septic tank systems are used in the neighborhoods/villages within the sub-project area,

and wastewater is collected by the municipal vacuum truck.

An electricity distribution network is available in all neighborhoods, and households are
connected to the national electricity grid. The electricity infrastructure is also important
for agricultural production activities, particularly for irrigation systems and the use of
agricultural equipment. Although power outages may occasionally occur in rural areas,

electricity access is generally ensured.
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A natur al gas distribution network is avail

areas, heating is provided by stoves.

Asphalt and gravel roads are available between the district center and the
neighborhoods. Internal neighborhood roads generally consist of asphalt pavement or
gravel surfaces. Adverse weather conditions during the winter season may affect the
usability of certain rural roads. Due to agricultural production activities, tractor and
heavy vehicle traffic constitute an important component of the internal road structure

within the neighborhoods.

Solid waste collection services are carried
neighborhoods, household waste is collected at regular intervals and transported to
the district-wide disposal system. Agricultural waste is generally managed on-site or

reintegrated into the production cycle.

Internet and mobile communication infrastructure is widely available in the district
center. In rural neighborhoods, mobile network coverage is available; however, internet

speed and coverage quality may vary from one neighborhood to another.

In the neighborhoods within the Project Area of Influence, access to basic infrastructure
services is generally ensured; however, due to their rural settlement character, the
guality and diversity of services are more limited compared to the district center.
Drinking water supply, electricity, and road connections are available, while sewerage
and natural gas infrastructure may vary at the neighborhood level. As in the case of
education and health services, certain services are delivered through a centralized

structure, and residents access these services through travel to the district center.
[1.4.8 Traffic and Transportation

A regular road connection exists between the district center and Karaman, and

transportation is provided by private vehicles and public transport services.

The nei ghbor hoods of B°jercik, Hey¢kburun,
Aj ézbojaz and Dokuzy o lprojead Areabfénfluense havie a mralt he Su
settlement character, and transportation access is provided through village roads and
neighborhood roads connected to the district center. Motorized vehicle access is

available in all neighborhoods. The majority of the roads connecting to the district

center are asphalt-paved, while some internal neighborhood roads consist of gravel or

concrete surfaces.
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The inter-neighborhood transportation network also accommodates tractor and
agricultural vehicle traffic due to the intensity of agricultural activities. In particular,
agricultural vehicle movements increase during planting and harvest periods. Heavy
vehicle traffic is more concentrated in industrial areas close to the district center, while
it is generally low in rural neighborhoods within the Sub-project Area of Influence.

The implementation of education services through a school transportation system
requires the daily transport of students from the neighborhoods to the district center.
Access to health services and other public services is also largely dependent on
transportation to the district center.

During the winter season, adverse weather conditions (snow and icing) may
temporarily affect rural road conditions; however, road maintenance and snow removal
services are carried out by the municipality and relevant public institutions. Road widths
are in line with rural settlement standards, and there is no intensive urban traffic

character.
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CHAPTER III.
ENVI RONMENTAL AND SO
ASSESSMENT
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[11.1 Introduction

Following an assessment of the potential environmental and social risks and impacts
associated withthe Kar a ma n Ay riragatoreRerm»eation Construction Project,
an Environmental and Social (E&S) Screening Form was developed and is presented

in Annex-1.

As indicated in the Screening Form, the environmental and social risk category of the
Sub-projecthas been determined as OModerateb6. Thi
defined risk categorization in light of the identified baseline conditions and anticipated

construction and operational impacts.

[11.2 Overview of Sub-project Risk Profile

The Sub-project involves the rehabilitation and modernization of an existing irrigation
distribution system within an established irrigation area. The works are limited to the
replacement of open-canal with buried pressurized pipelines, largely following the
existing alignment and service road corridors. The Sub-project does not include the
construction of a new dam, expansion into new irrigation areas, significant land

acquisition, or changes in basin-level water allocation.

Given the nature and scale of the Sub-project, the anticipated environmental and social
risks are site-specific, largely temporary, and reversible. The environmental and social

risk assessment are presented in the following sub-titles.

[11.3 Environmental Risk Assessment

[11.3.1 Air Quality and Noise

Construction activities such as trench excavation, pipe laying and vehicle movement
may generate localized dust emissions and temporary noise. These impacts are
expected to remain limited to the construction corridor and nearby agricultural areas.

No significant air emissions are expected during operation.

Given the rural character of the Sub-project area and the temporary nature of
construction activities, the significance of air and noise impacts is assessed as low to

moderate during construction and negligible during operation. All construction activities
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will be carried out in compliance with the requirements of the Industrial Air Pollution
Control Regulation and the Regulation on the Assessment and Management of

Environmental Noise.
111.3.2 Soil and Land Disturbance

Temporary soil disturbance, topsoil stripping and localized compaction will occur along
the trench alignment. However, the works are limited to the existing irrigation corridor
and the service roads. With proper topsoil management and reinstatement, impacts on
agricultural productivity are expected to be temporary and reversible.

No permanent loss of agricultural land is anticipated.
[11.3.3 Water Resources

The Sub-project does not involve increased abstraction of water beyond existing
allocations. During construction, there may be temporary and localized disruption to
irrigation services in certain sections. However, phased implementation and
coordinati on wdetto mibSize suzh immpadsx p e

In the long term, the Sub-project is expected to result in a positive environmental
outcome through reduced seepage and evaporation losses and improved water use
efficiency. . All construction activities will be carried out in compliance with the
provisions of the Water Pollution Control Regulation to prevent potential contamination

of surface water resources and irrigation infrastructure.
[11.3.4 Biodiversity

The sub-project area is predominantly composed of agricultural land and based on the
screening assessment presented in Annex-3, does not intersect with any designated

protected areas or critical habitats.

As a result of field surveys conducted on 12 and 17 February 2026, supported by
literature review and spatial data analyses, it has been determined that the area does
not contain any habitats of high biodiversity conservation priority. When assessed
under the EUNIS Habitat Classification System, no habitat units corresponding to
protected, rare, sensitive, or threatened habitat types were identified within the area.
Accordingly, the existing habitat structure within the sub-project area is characterized

by habitat types of low to moderate ecological value, which are widely distributed at
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the regional scale and shaped by anthropogenic influences. This indicates that the
area does not qualify as a priority area for conservation under national or international
criteria (e.g., presence of sensitive habitats, endemism, threatened species categories,

etc.).

In addition, field surveys conducted during the same period indicated that the sub-
project area largely consists of agricultural lands that have been significantly modified
due to long-term irrigation and farming activities. The vegetation is predominantly
composed of irrigated agricultural land, with more limited occurrences of ruderal
habitats®, steppe (grassland) habitat types, and riparian vegetation’ (see Photograph
6).

Photograph 6. Images of the Vegetation Cover in the Project Area

In this context, no significant adverse impacts on biodiversity are anticipated as a result
of the sub-project. Vegetation clearance will be limited to the existing canal corridor.

6 Ruderal habitats are areas that develop following anthropogenic disturbance and are typically
characterized by resilient, opportunistic, and fast-colonizing plant species.

7 Riparian areas: Riparian areas are transitional zones located along the margins of water bodies such
as rivers, streams, and lakes, forming an interface between aquatic and terrestrial ecosystems.
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Although the project area is largely situated within modified habitats, construction
activities may result in localized, temporary and indirect impacts on biodiversity due to
vegetation removal, soil disturbance and noise, vibration and light generated by
machinery, as well as a temporary increase in human activity. These impacts may
include short-term habitat loss for small vertebrates and invertebrates, temporary
displacement and avoidance by common agricultural bird species and amphibians and
indirect disturbance to fauna. However, with the implementation of the mitigation
measures presented in Table 8, these adverse impacts are expected to be minimized

and remain temporary in nature.

[11.4 Social Risk Assessment

I11.4.1 Land Use and Access

The Sub-project is implemented within an existing irrigation corridor and does not
require large-scale land acquisition. Temporary access restrictions to agricultural
parcels may occur during trenching works; however, these impacts are expected to be

short-term and manageable through coordination with land users.
[11.4.2 Community Health and Safety

During the construction phase of the project, there will be certain impacts on traffic
patterns and community safety in the area. The use of roads providing access to
residential areas by heavy construction machinery poses a traffic safety risk for the
local population. Short-term transportation disruptions caused by road works may
temporarily hinder villagers' access to healthcare facilities. Alternative route planning
and safety measures are an important part of the project to minimize these negative

impacts.

Regular maintenance and control of the irrigation system is important to minimize the
community health risks that may arise during the operational phase. Effective traffic
management to counter increased traffic density from service vehicles and farmers will
reduce the likelihood of accidents. To ensure environmental sustainability, protective
measures such as sediment traps should be implemented to counter soil erosion
caused by improper irrigation. This will both protect community health and prevent

negative impacts on water ecosystems.Although the risk of SEA/SH is low for project
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activities, and due to the influx of labour into the region, each project worker will be
required to sign a code of conduct. The labour management plan prepared specifically

for the project will be adhered to.®
[11.4.3 Labor and Working Conditions

Occupational health and safety risks, particularly related to trench excavation,
represent the most significant construction-phase risk. However, these risks are typical
for linear infrastructure Sub-projects and can be controlled through appropriate safety

management systems.

No significant labor influx or associated social conflict risks are anticipated given the
moderate workforce size (approximately 1007 150 workers) and the rural setting. All
labor and occupational health and safety practices during construction will be
implemented in compliance with the Occupational Health and Safety Law No. 6331
and related secondary legislation. In addition to national legislation, ESS2 and ESS4
wi || be fully i mplemented. Furthermore
Labor Management Procedures (LMP), the Environmental and Social Management
Plan (ESMP) will incorporate specific mitigation measures aimed at managing the labor

influx and preventing SEA/SH. These measures will include, at a minimum:

1 Mandatory signing of a Code of Conduct by all project workers;

1 Regular training and awareness-raising on SEA/SH prevention;

1 Meaningful consultation with affected communities; and

1 The establishment and maintenance of a grievance redress mechanism
(GRM) capable of safely and confidentially handling sensitive complaints.

Compliance with the labor management plan prepared specifically for the project will

also be ensured throughout the project lifecycle.
[11.5 Occupational Health and Safety

Occupational Health and Safety (OHS) management for the Sub-project will be

implemented in accordance with national legislation, including Occupational Health

8https://cdniys.tarimorman.gov.tr/api/File/GetGaleriFile/425/DosyaGaleri/7572/timp2_labor_manageme
nt_procedure.pdf
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and Safety Law No. 6331 and its secondary regulations, as well as relevant World
Bank ESS2 and ESS4 requirements and GIIP.

The Contractor will be required to establish and implement a site-specific OHS
Management Plan (OHS Plan) as part of the Construction Environmental and Social
Management Plan (C-ESMP) prior to commencement of works. The OHS Plan will be
based on a systematic risk assessment approach, including hazard identification, risk
evaluation, and definition of mitigation and control measures for all construction
activities, with particular focus on high-risk activities such as trench excavation,
working at depth, operation of heavy machinery, and traffic management.

Minimum OHS provisions to be ensured by the Contractor shall include:

1 Preparation and implementation of task-specific risk assessments and method

statements;

1 Provision and mandatory use of appropriate personal protective equipment
(PPE);

T Implementation of safe excavation practices (e.g. shoring, benching, trench

boxes, access ladders);
T Worker training and toolbox talks on OHS risks and procedures;

1 Emergency preparedness and response arrangements, including first aid and

incident reporting;

1 Appointment of qualified OHS personnel and allocation of sufficient resources
for OHS management;

1 Maintenance of OHS records, including incidents, near misses, and corrective

actions.

The Contractor will be responsible for day-to-day implementation of OHS measures,
whil e supervision and oversight wi ||

Consultant to ensure compliance with contractual requirements, national legislation,
and applicable international standards. Regular site inspections and audits will be

conducted, and non-compliances will be subject to corrective actions.

Through the implementation of these measures, OHS risks associated with
construction activities are expected to be effectively managed and reduced to

acceptable levels.
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[11.6 Risk Categorization

Based on the analysis presented in the previous sections, the Sub-Project is

characterized by:

Limited spatial footprint within an existing infrastructure corridor,
Temporary and reversible construction impacts,

Absence of resettlement,

No major changes in water abstraction or basin hydrology,

No impacts on critical habitats or protected areas,

Manageable occupational and community safety risks.

E R B

Accordingly, the environmental and social risk level of the Sub-Project is assessed as

Moderate, consistent with the initial screening results.

The identified risks can be effectively managed through the implementation of the

mitigation and monitoring measures defined in this ESMP.
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CHAPTER IV.
ESMMAT :

RI SKS, | MPACT S, MI TI G
MONI TORI NG

RAST Muhendislik Hizmetleri Ltd.
51/90



Karaman Ayranci Dam
Renovation Construction Project Environmental and Social Management Plan

V.1 Construction Phase

The construction phase of the Sub-Project will primarily include excavation of trenches
along the alignment of the existing irrigation canal, installation of pressurized pipeline

sections, backfilling of trenches, and site reinstatement works.

Construction activities will be planned in a manner that will not adversely affect the
continuity of irrigation services, and the principle of avoiding construction works during
the irrigation period will be adopted. Except for mandatory situations, construction works
will be carried out in segments / phases, thereby preventing irrigation interruptions and

minimizing temporary impacts on agricultural activities

During the construction phase, surplus excavated material that is deemed unsuitable for
reuse will be temporarily stored at locations to be designated by the construction
contractor, ensuring that such storage does not prevent on-site activities, access roads,
or stream crossings. The selected storage areas will be properly managed to prevent
interference with the existing surface water pathways. To mitigate potential adverse
impacts from precipitation and surface runoff, drainage channels will be constructed
around the disposal areas in order to control storm water flow and prevent erosion,

sediment transport, and material instability.

Excavated material found suitable for reuse will be utilized as backfill material. The
suitability of excavated material for reuse will be determined based on laboratory and field
tests to be conducted during the construction phase.

The main environmental impacts during construction phase are expected to relate to
temporary soil disturbance, topsoil stripping, localized dust emissions, noise generation,
waste production, and short-term alterations to surface drainage patterns. Given the
linear nature of the Sub-project and its location within predominantly agricultural land,
impacts are anticipated to be site-specific, temporary and reversible, provided that

appropriate mitigation measures are implemented.

From a social perspective, the key risks are associated with temporary access restrictions
to agricultural parcels, potential disruption of irrigation supply in certain sections,
construction-related traffic movement, and community health and safety risks arising from
open trench works. Occupational health and safety risks, particularly those related to
deep trench excavation, represent a significant construction consideration and require

strict control measures.
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Overall, the construction-related environmental and social impacts are expected to
remain localized and manageable through the implementation of the mitigation and

monitoring measures presented in Table 9.
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