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1. Introduction

1.1 Background

The energy sector is a key driver for the socio -economic development of Egypt, representing
around 13% of current GDP and thus making economic growth in the country contingent upon
the security and stability of energy supply.

Since 2007, Egypt has experienced an energy supply deficit due to the rapid increase in energy
consumption and the depletion of domestic oil and gas resources, shifting its position as a net
hydrocarbon exporter for the last three decades to that of a net importer.

This has brought a set of challenges to the energy sector, including electricity shortages, caused

in part by the decline of domestic gas production, as natural gas is the main source of electricity,
accompanied by highly subsidized energy prices, with negative financial implications for already

dwindling government revenues.

In response, the Government of Egypt (GoE) has taken bold steps to adopt an energy
diversification strate gy with increased development of renewable energy and implementation of
energy efficiency, including assertive rehabilitation and maintenance programs in the power
sector (IRENA, 2018).

To this extent, in 2013, the Arab Republic of Egypt (through the Minis try of Electricity and
Renewable Energy) had developed and adopted the Integrated Sustainable Energy Strategy

(ISES) 2015 1 2035, which provides an ambitious plan to increase the contribution of renewable

energy to 20% of the electricity generated by the y ear 2020, of which 12% of wind power plants

is foreseen, mostly in the Gulf of Suez (GoS) due to the wind characteristics in the area.

In that respect, the GoE issued the Renewable Energy Law (Decree Law 203/2014) to support

the creation of a favourable ec onomic environment for a significant increase in renewable energy
investment in the country. The law sets the legal basis for the Build, Own and Operate (BOO)

scheme to be implemented. Through the BOO mechanism, the Egyptian Electricity Transmission

Compan y (EETC) invites private investors to submit their offers for solar and wind development

projects, for specific capacities and the award will be made to that bidder with the lowest Kilowatt

Hour (kWh) price. In addition, the GoE (through the New and Renewa ble Energy Authority
(NREA)) provides the land for the investors.

Through the BOO mechanism, a direct proposal was submitted by AMEA Power Ltd. to EETC for

the development of a 500 - Megawatt (MW) Wind Power Project in Red Sea Governorate (hereafter

referred t o as Ot he Projecté). The direct proposal was acce,]
approval in the Cabinet meeting number 120, held on 2 December 2020, and a Power Purchase

Agreement (PPA) was signed on 13 December 2020 .

AMEA Power Ltd. established the Amunet Wind Power Co.
Devel oper 66 Pr oj ect ), & ownollyaawged AMEA Power Ltd., responsible for the
develo pment, execution, and ownership of the Project.

1.2 Project Location and Components

The Project is located in the Red Sea Governorate of Egypt, around 230km to the southeast of

the capital city of Cairo. More specifically, the Project is located near the Red Sea shoreline and
within the Ras Ghareb District of the Red Sea Governorate, where the closest residential areas
include Ras Ghareb city (located 9km to the southeast) and Zaafarana village ( 65km to the
north) 1 refer to figure below

The Project is located within a 284km 2 area that has been allocated by the GoE to NREA for
development of wind farms (presented in green in the figure b elow). Within this, a land area of
69.4km 2 (presented in  blue in the figure below) has been allocated to the Developer by NREA for
the development of this Project.
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Figure 1: Project Site in Relation to the Capital City of Egypt
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Figure 2: Project Site and Closest Villages
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Figure 3: Project Site as Part of the 284km2 Area Allocated for Wind Farm Developments

1.3  Environmental and Social Impact Assessment Report

The environmental clearance for this Project is governed by the Egyptian Environmental Affairs

Agency (EEAA) as stipulated by the Law No. 4 of 1994 (Law on Protection of the Environment).

Executive Regulations 1995 (Prime Ministers Decree 338) issued in accordance with the Law,

classifies a wind farm development of such nature and capacity ( i . e. this Project) a .
co, requiring a comprehensive Environment al and Soci al
obtain the environmental clearance and permit, in order to commence with construction and

operational activities.

The Project will b e seeking financing from International Financing Institutions (IFIs) and therefore
the Developer wishes to design and manage the Project in accordance with good international
industry practice 1 for the purpose of the ESIA, it will be based on the followin g:

A International Finance Corporation (| FC) Policy on Environment and Social ( E&S) Sustainability
(2012), IFC Performance Standards (2012), and IFC Environment, Health and Safety (EHS)
Guidelines ; and

A European Bank for Reconstruction and Development (EBRD) Environmental and Social Policy
(2019) and associated Performance Requirements (PR).

ECO Consult & Green Plus were commissioned to prepare the Environmental and Social Impact

Assessment (ESIA) for the Project in order to apply for the necessary environment al permit. This

report is the ESIA that has been prepared in atFcordar
requirements specified above.

1.4 Document Structure

The following table provides an overview of the Chapters within this ESIA document. The ESIA
includes a standalone Non  -Technical Summary (NTS) a Stakeholder Engagement Plan (SEP).
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Table 1:ESIA Document Structure

Chapter Description of Content

Chapter 2 i Project | Provides a detailed description of the Project in relation to its location, the key

Description Project components and an overview of the proposed activities that are to take
place during the various Project phases.

Chapter 3 T ESIA | Presents the methodology and approach that was adopted for the ESIA study.

Approach and

Methodology

Chapter 4 1 Project | Discusses in details the stakeholder consultation and engagement plans which

Stakeholders and were undertaken as part of the ESIA process for the Project and provides an

Consultations overview of the findings. In addition, this Chapter also discusses the future
stakeholder engagement and consultation plans which are to take place at a later
stage.

Chapter 5 i Policy, | Provides an overview of the environmental and social regulatory and policy

Legal, and | framework applicable to the Project.

Administrative

Framework

Chapter 6 1 Analysis of | This chapter investigates several alternative s to the Project development and the

Alternatives reasons for the preferred choice. This includes alternatives in relation to the
Project site, selected technol ogy, Project
action al tiewhichaassumes that the Project de velopment does not take
place.

Chapter 7 i Existing | This Chapter presents the baseline conditions within the Project site and

Physical, Biological, and
Social Environment

surroundings. This includes the following: Landscape and Visual (section 7.1),
Land Use (section 7.2), Geology/Hydrology/Hydrogeology (section 7.3),
Biodiversity (section 7.4), Birds (section 7.5), Bats (section 7.6), Archaeology and
Cultural Heritage (section 7.7), Air Quality and Noise (section 7.8), Infrastructure
and Utilities (secti on 7.9), Occupational Health and Safety (section 7.10), Public
Health and Safety (section 7.11), and Socio -economics (section 7.12).

Chapter 8 i
Assessment

Impact

This Chapter assesses the anticipated impacts from the Project throughout its
various phases on such a receptor. For each identified impact a set of mitigation

and monitoring requirements have been identified which aim to eliminate the
impact and/or reduce it to acceptable levels. This includes the following: Overview

of Strategic E nvironmental and Economic Impacts (section 8.1), Landscape and
Visual (section 8.2), Land Use (section 8.3), Geology/Hydrology/Hydrogeology
(section 8.4), Biodiversity (section 8.5), Birds (section 8.6), Bats (section 8.7),
Archaeology and Cultural Heritag e (section 8.8), Air Quality and Noise (section
8.9), Infrastructure and Utilities (section 8.10), Occupational Health and Safety
(section 8.11), Public Health and Safety (section 8.12), Socio -economics (section
8.13), Summary of Anticipated Impacts (secti on 8.14), and Assessment of
Cumulative Impacts (section 8.15).

Chapter 9
Environmental and
Social Management Plan
(ESMP)

Presents the Environmental and Social Management Plan (ESMP) for the Project;
which mainly summarizes the impacts identified as well as the mitigation
measures and monitoring requirements to be implemented throughout the various
Project phases. In addition  , this Chapter describes the institutional framework and
procedural arrangement for the ESMP implementation.

15

Project Setup and Responsibilities

Different entities are involved in the planning and implementation of the Project. Responsibilities
of each entity are listed in the text below along with a general description of their roles.

A Amunet Wind Power Co. (AWPC):

The owner and developer of the Project (hereafter referred

to as

A Eqgyptian Environmental Affairs Agency (EEAA):

0t he gDevel oper

the officia | governmental entity responsible

for protection of the environment in Egypt. The EEAA is responsible for approval of the
Environmental and Social Impact Assessment (ESIA) and making sure it complies with the

AENVI
the Project;

ronment al

Protect i on dlgaminghhe envirdnmenfal cled®adce for a n
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Engineering, Procurement, and Construction (EPC) Contractor: will be responsible for
preparing the detailed design and layout of the Project; supply of the material and equipment

(e.g. wind turbines); construction of the Project and its various components (turbines,
internal roads, building infrastructure, and, etc.). The EPC Contractor for this Project has not
been officially assigned to date;

Project Operator: responsible for Operation and Maintenance (O&M) of the Project. The
Project Operator has not been assigned at this stage;

Egyptian Electricity Transmission Company (EETC): will be the off taker of electricity and is
the entity that signed the Power Purc hase Agreement (PPA) with the Developer. In addition,
they will also be responsible for designing, building and operating the associated
interconnection facilities. This will include the Overhead Transmission Line (OHTL) that will
connect from the Project site to the existing national grid.

National Renewable Energy Authority (NREA ): is entity responsible for allocation of the land
for the development of the Project;

Regional Center for Renewable Energy and Energy Efficiency (RCREEE): responsible for
mana gement of certain aspects on behalf of the Developer related to the Project to include
the ESIA study in particular.

Consultant (ECO Consult _and GreenPlus): hereafter referred to as the 6E
ESIA Practitioner and the consultant commissi oned by the Developer to prepare the ESIA for

the Project in accordance with the requirements of
international best practice Environmental and Social (E&S) requirements.
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2. Project Description

This chapter

provides a detailed description of the Project in relation to its location, the key

project components and an overview of the proposed activities that are to take place during the
construction, operation, and decommissioning phase

2.1  Administrative Set

-up and Project

Location

Egypt is divided into 27 Governorates. The Project site is located within the Red Sea Governorate
that is bordered by the Red Sea Cost to the east and Beni Suef, Minya, Assyut, Sohag, Qena,

Luxor and Aswan Gove

the south (refer

to

forming 11.9% of the country's total area.

Administratively, the Red Sea Governorate is divid

figure

rnorates to the west, Suez Governorate to the North, and North Sudan to
bel ow) .

Red Sea

ed into 7 Cities (also known as Districts), each

headed by a Local City Council. The capital of the Governorate is Hurghada that is located around

150 km south of the Project site.

The Project site is located within the Ras Ghareb City (or District) and the

refore administratively

is under the Ras Ghareb City Council. The Ras Ghareb District is further divided into Ras Ghareb
town as well as 2 rural (village) local units (Zaafarana and Wadi Dara). The closest community
settlements to the Project site include

Zaafarana village (65km to the north).

Ras Gharib City is the second
Egyptian city in terms of oil production.

As discussed earlier, the Proj

Ras Ghareb city (located

ect is located within a 284km
GoE to NREA for development of wind farms. Within this, a land area of
allocated to the Developer by NREA for the development of this Project.

Project area are presented in the table that follows.

9km to the southeast) and

-largest city in the Red Sea Governorate, and the most important

2 area that has been allocated by the

The coordinates of the

Matrouh
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El Wadi El Gdeed
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v

=

Figure 4: Administrative Borders of the Red Sea Governorate
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Figure 6: Project Site and Closest Villages

Table 2: Project Site Coordinates

o
S
>

=3

WGS

Coordinates

Latitude

Longitude

Point

WGS Coordinates

Latitude

Longitude

28° 31'48.6100" N

32° 53' 03.1800" E

14

28° 25'02.8200" N

32°57' 01.8600" E

28° 30' 54.6500" N

32°54'14.9200" E

15

28° 23'21.1400" N

32°56' 59.0400" E

28° 27' 59.6000" N

32° 56' 33.0900" E

16

28° 24' 43.0100" N

32°54'42.2100" E

28° 28' 12.3300" N

32° 56' 49.3100" E

17

28° 26' 55.2500" N

32° 54' 39.8200" E

28°27'01.3800" N

32° 57' 44.0100" E

18

28° 27' 01.6600" N

32° 53'56.5200" E

28° 26' 48.0300" N

32° 57' 29.6300" E

19

28° 27'19.8900" N

32° 53' 44.0000" E

28° 24' 07.0700" N

32° 59' 36.5600" E

20

28° 28' 06.9800" N

32° 52' 58.4200" E

28° 23'52.1700" N

32° 59' 06.0400" E

21

28°29'07.8800" N

32° 54'26.1300" E

O | N|O|O|B|[W[N|F

28° 24' 00.3900" N

32° 59' 06.0400" E

22

28° 28' 52.2800" N

32° 52' 56.7800" E

=
o

28° 24' 00.3900" N

32° 58' 34.1100" E

23

28° 29' 23.8500" N

32° 52' 27.6900" E

[y
[y

28° 24' 00.3900" N

32° 58' 06.0400" E

24

28° 29'49.8700" N

32° 52'57.6400" E

=
N

28° 24' 22.0900" N

32° 58' 06.0400" E

25

28° 30' 04.9600" N

32° 51' 58.7000" E

=
w

28° 25'00.4000" N

32° 58' 06.0400" E

26

28° 31' 00.5000" N

32° 51'59.3700" E

Page |19




2.2 Outline of Wind Turbine Technology

Wind turbine technology relies on harvesting the kinetic energy in wind (i.e. movement of wind)

and turning it into mechanical energy which in turn is used for electricity generation. To capture

wind, turbines consist of rotor blades which are elevated from the ground using towers to take

advantage of faster and less turbulent wind. As wind speed increases, the rotor blade s begin to
rotate which then spins a shaft that is connected to a generator thereby converting wind energy

to electricity.

Wind turbines produce electricity at a certain v oltage which must be matched to the grid it
connects to. Therefore, transformers are used to convert the output from the wind turbines to a
higher voltage that matches the grid.

2.3  Project Components

The table below provides a summary of the key Project components, along with a detailed
description of each of those components to follow.

Table 3: Summary of Key Project Components
Component Description

Project Generation  Capacity

(MW) 500.5

Number of Wind Turbines 77

Rated Power per Turbine (MW) 6.5

Rotor Diameter (m) 171

Hub Height (m) 94.5

Tip height (m) 180

Project area to be covered 69.4 km?2

Infrastructure and Utilities This includes: (i) internal road network; (i)

underground MV cables; (iii) warehouse and offices; (iii)
substation; and (iv) associated facilities such as the high
voltage overhead transmission line.

2.3.1 Wind Turbines

Generally, a wind turbine consists of a foundation, tower, nacelle, rotor blades, a rotor hub,
gearbox, generator  and a transformer (refer to Figure 8 below). The foundation is used to bolt
the tower in place. The tower contains the electrical conduits, supports the nacelle, and provides

access to the nacelle for maintenance. Typically, three (3) blades are connected to the hub which

then connects with the nacelle; the box -like component that sits atop the tower and which most
importantly contains the gearbox (which steps up the revolutions per minute to a speed suitable

for the electrical generator) and the generator (which converts the kinetic energy into electricity).

Foundations will be constructed to bolt the tower of the turbine in place (one for each turbine);

where in general each foundation will consist of a circular footing of around 20m diameter and a
depth of around 3 m. The foundation will be bu ilt with concrete reinforced with structural
corrugated steel. In addition, each turbine is equipped with a transformer that converts/steps up

the output from the turbine to a higher voltage (from 11kV to 33kV) to meet a specific utility

voltage distributi  on level that is appropriate for connection with a substation (explained in details

below).

In addition, next to each turbine will be a crane pad to accommodate cranes for the installation of

the wind turbines and for maintenance activities during operati on. The crane pads will be suitable
to support loads required for the erection, assembly an operation and maintenance of the
turbines. Generally, crane pads have an area of around 1,500m 2,
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The figure below presents the turbine layout for the Project that has been based on technical
criteria as well E&S constraints or considerations identified to date  (based on the outcomes of the
ESIA study as per the methodology identified throughout this document).

Legend

® Substation & Building (Infrastructure Location)
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Top.0) 12838
: : T375138
T VA T355136! 14740
¥ . T34)0 =146
o ®

500152064\ o7
" o 65
\? 150 162 TGL;S

160161

Meys B 2022 tlaza Technolgies
vy D222 CHES | il
Lada S0, HOES, VS, Nary, HOE, GEDLO.

Figure 7:Project Layout

2.3.2 Infrastructure and Utilities

The following highlights the infrastructure and utilities requirements of the Project.

A Medium Voltage (MV) Cables: The wind turbines will be connected through medium voltage
cables (33kV) to an onsite substation (discu ssed below). The connection between the turbines
and the substation will be made using underground transmission cables buried in the ground
inside trenches.

A Communications Network: The Project will have a Supervisory Control and Data Acquisition
(SCADA) system for the remote operation of the facilities. A communication network will be
installed which will consist of fibre optic cables connecting the turbines together to the SCADA
system at substation. The communication system will be installed in the same trenches as the
MV cables discussed above.

A Substation: The substation includes several high voltage transformer unit s that collect and
convert the output from the turbines to a higher v oltage (from 33 kV to 220 kV) that is
appropriate for connection with the High Voltage National Grid ( 220 kV). The substation also
includes all the control and protection equipment, like circuit breakers, relays, disconnectors,

VTs, CTs, surge arrestors.

A Building Infrastructure: Onsite building infrastructure will be required for the daily operation
of the Project. Such buildings could include an administrative building (offices) used for
normal daily operational related work, control room , work shop and a warehouse for storage

of equipment and machinery such as spare parts, oil cartridges, fuel, lubricants, etc.;

A Road network: A road network will be required for installation of the turbines during the
construction process and for ease of access t o the turbines for maintenance purposes during
operation.
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Figure 8: (a) Typical Structural Components of a Wind Turbine, (b) Typical Components of a Wind
Farm (Source: EHS Guidelines for Wind Energy, IFC)

Figure 9: Typical 33/220kV Substin

2.3.3 Associated Facilities

As discussed earlier, the EETC will be responsible for offsite connection works from the onsite
substation to the National Grid. EETC will be responsible for preparing the detailed design
(including identification of the OHTL route), construction activities as well operation and
maintenance activities  of the OHTL .

It is important to note that a standalone ESIA has been undertaken for the OHTL that provides
details on its route, height, number of towers, etc.

2.4 Footprint of the Project Components

This section provides an estimate on the footprint of the Project taking into account the
components discussed in the previous section and based on assumptions made by the ESIA team
to determine footprint values. As noted in the table below, the total area of disturbance for the
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Project is significantly small, calculated at around 1% of the total boundary of the Project area
(whichis 69.4 km 2).

Table 4: Footprint of the Project Components

Component Footprint Description

Turbines 0.14km? This includes the footprint for the foundation and the crane pad area
for each turbine. Typically, each crane pad is around 1,500m 2in
area, whereas each foundation typically consists of a circular footing
of 20m diameter.

Substation and 0.02 km 2 Typically, footprint for substation and building facilities is around

Warehouse and Storage 0.02km 2.

facilities

Trenches for MV cables 0.06 km?2 This includes trenches with a calculated length of around 60km and

and communication awidth of 1m.

cables

Road networks 0.4 km? This includes the road network with a total length of 60km and a
width of 6m.

Total Project Footprint 0.62 km?2

Total Project site 69.4km 2 Project footprint is around 1% of the total boundary of the Project

Boundary Area area.

2.5 Overview of Project Phases

This section presents the likely activities to take place during the Project development and which
will include three distinct phases: (i) planning and construction, (i) operation and (iii)
decommissioning each of which is summarized below

() Planning and Construction Phase

The typical activities that will take place during the planning and construction phase for wind
farms include the following:

A Preparation of the detailed design and layout of wind turbines within the Project site in
addit ion to the various other infrastructure/utility elements (buildings, roads, substation,
etc.);

A Transportation of wind turbine components to the Project site. The components are expected
to be transported to the closest marine port and then transported by r oad to the Project site;

A Site preparation of the turbine foundation. Such activities are limited to relatively small
individual footprints of the foundations and will include excavations and land clearing
activities for  building the foundations ;

A Installati on of turbine components to include tower assembly, hub, rotor, blades and nacelle
lift and rotor assembly which most likely will occur through onsite mobile cranes; and

A Additional construction work (which could include excavations, land clearing activitie s, etc.)
and installation work that must be conducted to connect each turbine to the power grid. This
will include installation and laying of distribution and communication cables, installation of
substation, road networks, building infrastructure, etc.

A Commissioning tests of the wind farm which usually involves standard electrical tests for the
electrical infrastructure as well as the turbine, and inspection of routine civil engineering
quality records. Careful testing at this stage is vital if a good qual ity wind farm is to be
delivered and maintained. Commissioning of an individual turbine can take little more than
two days with experienced staff;

(i) Operation Phase

Wind turbines generally require limited operational activities as this mainly includes the following:
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A Normal daily operation of the wind farm. The long -term availability of a commercial wind
turbine is usually in excess of 97 percent (i.e. 97% of the time, the turbine will be available to
work); and

A Maintenance will also take place through a dedicated team. Typical routine maintenance time
for a modern wind turbine is 40 hours per year. Non -routine maintenance may be of a similar
order. Although minimal, maintenance activities may include turbine and rotor maintenance,
lubrication of parts, washing of blades, maintenance of electrical components, full generator
overhaul, etc.

(iii) Decommissioning Phase

According to the PPA agreement, the Project is expected to be operational for 20 years. In the

case of complete decommissioning of a wind turbine, the tower and blades of the removed wind

turbine will be taken down by crane, disassembled into components, and then the turbine will be
refurbished at source and used elsewhere for another Project. The base will typically be left in
place and covered by gravel and peat or loam. Tracks used for maintenance vehicles will be

restored and can be kept as agricultural routes. Gates and fences will be removed.

(iv) Project Schedule

According to the current timeline informa tion available by the Developer, construction of the
Project is anticipated to commence around by November 2021 , and will require approximately 30
months for construction and commissioning (i.e. till May 202 4). Operation of the Project is

therefore anticip ated to commence in May 2024 for a period of 20 years based on the PPA
signed.

2.6 Workforce Requirements

According to information provided by the Developer, the Project will require the following
workforce throughout the construction and operation phase:

A Around 1,500 job opportunities at peak during the construction phase for a duration of
approximately 30 months. This will mainly include skilled job opportunities (to include
engineers, technicians, consultants, surveyors, etc.) and unskilled job opportunities (mainly
labourers but will also include a number of security personnel).

A Around 60 job opportunities during the operation phase for a duration of 20 years. This will
include skilled job opportunities (such as engineers, technicians, administrative employees,
etc.) and unskilled job opportunities (such as security personnel, drivers, etc.).

Taking the above into account, the Developer is aiming to hire local community members to the

greatest extent possible throughout the construction and operation phase for skilled and unskilled

jobs. The Developer is committed to adhering to transparent recr uitment procedures which

includes local community members as discussed in furth@&d3odetails in A

N
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3. ESIA Approach and Methodology

This chapter of describes the approach and methodology that was adopted for the ESIA study
including the following:

A Approach for the analysis of alternatives;

A Approach to stakeholder engagement;

A Approach to determining the spatia | and temporal study area;

A Methodology for assessment of the baseline environmental and social conditions;

A Methodology used to assess the potential environmental and social impacts of the Project -

including the approach to determining significance, develo pment of mitigation measures and
the assessment of residual effects;

A Approach used for the assessment of cumulative effects; and

A Approach for development of an ESMP.

3.1  Analysis of Alternatives

The Egyptian Regul ations to i ncl udles amndh Brocedugs ifod el i nes
Environment al Il mpact Assessmento (EEAA, 2009) requires
alternatives and present the main reason for the preferred choice. The examination of

alternatives is also considered to be a key element of th e ESIA process under good international

practice, to include but not limited to the: (i) IFC Performance Standard 1 (IFC, 2012) and the
associated Al FC Gui danc e anN ¢i) EBRO Rerfofmafc€Requitedngn?2 ]) ;

The analysisof al t ernatives i s pr e s6é Mheeckapter discussed ang compared
several alternatives to the Project development in relation to: (i) the Project site, (ii) the chosen
technol ogy, (iii) the Project design, and f i n-awhichy i nve

assumes that the Project development does not take place.

3.2  Stakeholder Engagement

Stakeholder consultation and engagement is an essential part of the ESIA process, and has been
carried out in accordance with the regulatory requirements in Egypt and the requirements of IFC
and EBRD. The previous and future stakeholder consultation and engagement for the Project are

summari zed below and discussdd in detail in AChapte
The Project to date has included extensive stakeholder consultation and engagement with vari ous
stakeholder groups such as national governmental entities, local governmental entities, non -
governmental organizations, and other as appropriate. This has been undertaken through bi -
lateral meetings, e -mail communication, phone communication, formal le tters, and other. In

addition, a public disclosure session was undertaken with stakeholders.

AChapddral so discusses future stakeholder engagement al
place at a later stage. This mainly includes the implementation of the Stakeholder Engagement

Plan (SEP) by th e Developer which describes the planned stakeholder consultation activities and

engagement processd to take place after the ESI A approv
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3.3 Delineation of Study Boundaries and Scope of Assessment
3.3.1 Definition of Spatial Study Area

The overall Study Area  for the ESIA represents the potential area of influence of the Project. This
is O6the area over which significant effects of the Proc
own, or in combination with those of other devel opments

In gene ral terms, the study area for the Project ESIA includes the footprint of Project disturbance

as demarcated in the figure below. This includes the Wind Farm Project Site with a total area of
69.4 km?2.

However, for certain environmental and social parameter s (such as landscape and visual, noise
and shadow flicker, infrastructure and utilities, socio -economics, etc.), the study area goes
beyond the actual footprint of the Project site, and therefore an appropriate thematic study area

is determined for each th  eme on a case-by-case basis. Such a thematic study area is clearly

identified within the relevant chapter it relates to throughout this ESIA.

In identifying these thematic study areas, the type and degree of the potential direct and indirect
effects were taken into consideration. The core area where direct effects are likely to occur was
determined, as well as the wider area of influence where indirect, combined and cumulative
effects are likely to occur on the surrounding areas and communities.

E

[
-
B

fl
A

e 22| cliﬁﬁﬁ ‘gl/

S b)ﬁnu.c ﬂ uﬁ

Lt o A S I'E,grm'v,»ﬁ‘

Figure 10 : Study Area

3.3.2 Temporal Scope of the Assessment

The Project will be developed in a three -phase sequence as follows. The potential impacts are
assessed throughout the various Project phases.

>

Planning and Construction Phase;

>

Opera tion Phase; and

A Decommissioning Phase.
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® Planning and Construction Phase

This includes onsite construction activities which will be undertaken by the EPC Contractors under

the guidance of the Developer. This mainly includes preparing the detailed design and layout of

the turbines, transportation of Project components onsite, co nstruction of the substation, as well
as onsite site preparation and construction activities for installation of wind turbines.

(i) Operation Phase

This includes activities to be undertaken by the Project Operator. Activities expected to take place
mainly inc lude the normal daily operation of the Project and the routine maintenance activities.

(iii) Decommissioning Phase

Generally, the anticipated impacts throughout the decommissioning phase are similar in nature to
impacts assessed during the construction phase i and specifically in impacts related to soil and
groundwater (from improper management of waste streams), air quality and noise, and
occupational health and safety. Therefore, the assessment of impacts for those receptors and
mitigation identified during the construction phase is assumed to apply to this phase in particular
without the need to reiterate or emphasize this throughout subsequent chapters.

3.4  Environmental and Social Baseline Conditions

As part of the ESIA process, the baseline environmental and s ocial conditions of the study area
were established. Describing the baseline includes identifying and defining the importance and
sensitivity of the various environmental and social resources and receptors likely to be impacted,

i.e. within the study area. Understanding the value or sensitivity of the resources and receptors

to impacts and changes is an important consideration when determining the significance of
effects, and allows for better identification of the most appropriate measures that could be

em ployed to avoid impacts, and to mitigate any adverse impacts.

The description of environmental and social baseline conditions has considered a wide range of
data and information gathered from various sources, including:

A Desk-based studies and literature reviews;
A Data from statutory and non - statutory stakeholders; and
A Field surveys and site investigations.

These studies have covered all the environmental and social aspects related to the Project. The

baseline conditions are treated as those cond itions which would prevail in the absence of the
Project.
Studies of the environment and soci al b7®s etlo nien calrued ed ¢

following: landscape and visual; land use; geology/hydrology/hydrogeology; biodiversity; birds

(avi -fauna); bats; archaeology and cultural heritage; air quality and noise; infrastructure and

utilities; and socio -economic conditions. Within each chapter, the methodology which was
undertaken for assessment of the each of those baseline conditions is described in detail.

3.5 Impact Assessment Methodology

Given the scale and type of the Project, the ESIA commences with an assessment of the positive
environmental and economic impacts on the strategic and national level given the current
challenges the energy sector in Egypt faces ifas highlightedldon ASectio

It then moves forward into the main body of the ESIA undertaking the assessment of impacts on

environment al and soci al parameters for each receptor
820t o i Se 813i0.dhe following section provides a description of the approach, methodology

and process adopted for the impact assessment presented within this ESIA.
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3.5.1 Approach to Assessment of Impacts

The adverse and beneficial environmental and social impacts of the Project have been identified

and assessed against the established baseline. A consistent approach to the assessment of

impacts was followed to enable environmental and social impacts to be broa dly compared across
the ESIA. A set of generic criteria were used to determine significance (see below) which were

applied across the various environmental social and environmental parameters.

As far as possible, environmental and social impacts were quant ified. Where it was not possible
to quantify impacts, a qualitative assessment was conducted using professional experience,
judgment and available knowledge, and including the consideration of stakeholder views. Where

there were limitations to the data, an d/or uncertainties, these have been recorded in the relevant
chapters, along with any assumptions that were taken during the assessment.

In order to determine the significance of each impact, two overall factors are considered:

A The importance and/or sensit ivity of the environmental and social receiving parameter, as
determined during the assessment of baseline conditions; and

A Magnitude and Nature of the impact.

3.5.2 Sensitivity of the Receiving Parameter:

Receiving parameter sensitivity was determined using inf ormation taken from the baseline
description on the importance, significance or value of the social or environmental component

under examination. It is important to understand the sensitivity of the receiving parameter, as

this is a measure of the adaptabi lity and resilience of an E&S parameter to an identified impact.
The following categories of sensitivity were applied to the assessment:

A High: The E&S parameter/receptor is fragile and an impact is likely to leave it in an altered
state from which recover  y would be difficult or impossible.

A Medium : The parameter/receptor has a degree of adaptability and resilience and is likely to
cope with the changes caused by an impact, although there may be some residual
modification as a result; and

A Low: The parameter/ receptor is adaptable and is resilient to change.

3.5.3 Magnitude and Nature of the Impact:

The magnitude of the impact is the scale of change which the impact may cause compared to the
baseline and how this change relates to accepted thresholds and standards. The following
categories were applied to the assessment:

A High: a large change compared to variations in the baseline. Potentially a clear breach of
accepted limits;

A Medium : change which may be noticeable and may breach accepted limits; and

A Low: when compared with the baseline, change which may only just be noticeable. Existing
thresholds would not be exceeded.

Furthermo re, in determining the magnitude of the impact it is important to take into account and
consider several other factors which define the nature of the impact. This includes the following:

Type of Impact

A Positive : applies to impacts that have a beneficial E&S result, such as enhancement of
conditions; and

A Negative : applies to impacts that have a harmful aspect associated with them such as loss or
degradation of environmental resources.
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Type of Effect

A Direct : ap plies to impacts which can be clearly and directly attributed to a particular E&S
parameter (e.g. generation of dust directly impacts air quality); and

A Indirect : applies to impacts which may be associated with or are subsequent to a particular
impact on a certain E&S parameter (e.g. high levels of dust could affect occupational health
and safety).

Duration (how long the stressor or its effect last)

A Short Term : applies to impacts whose effects on the environment will disappear within a 1 -
year period, or once construction activities are completed;

A Medium Term : applies to impacts whose effects on the environment will disappear within a 5 -
year period; and

A Long Term : applies to impacts whose effects on the environment will disappear in a period
gre ater than 5 years.

Reversibility

A Reversible : applies to impacts whose significance will be reduced and disappeared over time
(either naturally or artificially), once the impacting activity ceases; and

A Irreversible applies to impacts whose significance w ill not be reduced nor disappeared over
time (either naturally or artificially), once the impacting activity ceases.

3.5.4 Assessing the Significance of the Impacts

The <concept of 6significanced is centr al to the
categorization of E&S effects. As noted, in order to determine impact significance, the sensitivity
of each E&S parameter/receptor is considered in combination wi th the magnitude of the impact.

The table below demonstrates how these parameters are considered in the assessment of
significance.

Table 5: Determination of Significance
Magnitude of Impact
Sensitivity of Receiving Lo Medium ngh
Parameter/Receptor
Low Not significant Minor Minor
Medium Minor Minor Moderate
High Minor Moderate Major

While the above matrix provides a framework for the determination of significance, and enables
comparison across E&S parameters, a degree of professional judgement must be used and some
parameter -specific factors to be considered in making the determinatio n of significance. Below
provides additional guidance to the degrees of significance used in this ESIA. Note that positive

impacts are defined, but are not rated for significance.

A Major_significance : requires thorough investigation in the ESIA. These im pacts have been
studied and assessed extensively to design needed mitigation and environmental management
measures.

A Moderate significance _: requires reasonable investigation in the ESIA. These impacts have been
studied to design needed mitigation and environmental management measures.

A Minor significance : must be listed, and addressed in some way, but which did not require
detailed assessment in the ESIA.

A Not significant : for completeness, impacts which have been included in the assessment but
determin ed not to be significant, are rated formally
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3.5.5 Management Measures

Based on the impact assessment undertaken a set of management measures are identified for
each impact which aims to address it. Management measures include the followi ng:

A Additional Requirements: those are generally regulatory requirements which have been
identified and which must be taken into account at a later stage.

A Additional Studies: _ for certain E&S receptors additional studies must be undertaken at a later
stage. Such studies and their scope, timing, etc. have been highlighted were relevant.

A Mitigation Measures:  a vital step in the ESIA process is the identification of measures that can
be taken to ensure that impacts are mitigated or reduced to acceptable levels. The ESIA will
firstly consider the significance of any impacts caused by the Project and then assigned
mitigation options through applying the following hierarchy:

- Avoiding or 6designing outd i mpacts wherever possible;
- Considering alternatives or modifications to the design to reduce the impacts wherever

possible;
- Applying measures to minimize and manage impacts on the receptor; then

- As a last resort, identifying fair compensation, remediation and offsetting measures to
address any potentially significant residual effects.

Some negative impacts can be easily mitigated, whilst others cannot or are too difficult and
costly to mitigate. The various potenti al impacts are described in this ESIA, along with the
provision of O6feasible mitigation measuresd that can

A Recommendations:  for positive impacts it is not possible to identify mitigation measures, but
rather recommendations have been ident ified which aim to enhance the positive impact.

3.5.6 Assessment of Residual Significance

I f there are mitigation measures it is then necessary
significanced after mitigati on-adsessnendd Bro jetctarpactsisthencount .
made, taking into account the effect of the proposed mitigation measures in order to determine

the significance of the residual effects . Residual effects are discussed for each E&S theme in the

ESIA chapters, and their significance det ermined and summarized in an Impact Assessment Table

in ASe&lMbon

3.5.7 Assessment of Cumulative Impacts

For each of the impacts assessed, the ESIA investigates the cumulative impacts which could
result from incremental impacts from other known existing and/or planned developments in the
area, and based on currently available information on such existing/planned developments.
Assessmentofcumula ti ve i mpacts is prre&ldonted in ASectio

3.5.8 Development of Environmental and Social Management Plan (ESMP)

Based on the results of the impact asse ssment, development of management measures, and
development of monitoring plan, an ESMP was compiled into a single table that details all of the
above. The ESMP will be a key document and will list the environmental/social requirements and
detail the proce dures necessary for managing the significant environmental/social issues
connected to proposed Project activities. The ESMP will be developed specifically to provide

flexibility in the nature and exact location of operations, while ensuring all potential i mpacts are
identified and properly mitigated and monitored throughout the later stages of the Project. This
ESMP can be used as a stand -alone document during the different phases of the Project by
Developer, EPC Contractors, EEAA, and other responsible par ties.
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3.5.9 Assessment of Associated Facilities

The key component related to the associated facilities would be the Overhead Transmission Line
(OHTL) which will run from the Project site (from substation area) to the connection point with

the National Grid. As  discussed earlier, the design, construction and operation of the OHTL will be
responsibility of EETC.

However, at this stage no details were provided on the OHTL to include its route, number of
pylons and their location, height, etc. Therefore, the methodology and approach for this ESIA
does not take into account the baseline conditions and impacts associa ted with the OHTL.
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4. Stakeholder Consultation and Engagement

This Chapter discusses in details the stakeholder consultation and engagement plans which were
undertaken as part of the ESIA process for the Project and provides an overvie w of the findings.
In addition, this Chapter also discusses the future stakeholder consultation and engagement

plans which are to take place at a later stage of the ESIA process as well the Project
development.

4.1 Introduction

Stakeholder engagement is an integral part of ESIA good practice and is a statutory requirement

of the national EIA legal framework in Egypt and within under good international practice, to

include IFC and EBRD requirements. The Developer is committed to a technically and culturally -
appropriate approach to consultation and engagement with all stakeholders affected either

directly or indirectly by the Project. The consultation program for the Project is based on

informed consultation and participation in lin e with good international practice requirements with
affected people, and is designed to be both fair and inclusive. Consultation activities have been

an ongoing process since the commencement of the ESIA study in January 2020.

Stakeholders are persons or groups who are directly or indirectly affected by a project, as well as
those who may have interests in a project and/or the ability to influence its outcome, either
positively or negatively.

Stakeholders may include: 1. locally affected communities or in dividuals and their formal and
informal representatives, 2. national or local government authorities, politicians, religious

leaders, civil society organisations and groups with special interests, 3. the academic community,

or other businesses.

Stakeholde r consultation is an inclusive process for sharing information that enables stakeholders
to understand the risks, impacts, and opportunities of a development or project, allowing them to
express their views and articulate their perceptions towards it.

4.2  Objectives

The objective of stakeholder consultation is to ensure that a participatory approach takes place,

which in turn documents concerns of all stakeholder groups and makes sure that such concerns

are considered, responded to, and incorporated into the decision -making process of the
development. Stakeholder consultation needs to be a two Avay communication process that
imparts information to stakeholders, but also obtains additional and on Zhe Zyround information
from them. Stakeholder consultation and eng agement must take place at the inception phase of

the ESIA process and implemented all through the study period.

The specific objectives of this chapter are to:

A Summarise national and international legal & policy requirements for stakeholder
engagement;

A Describe and identify the stakeholders affected and/or with an interest in the Project;

A Summarise stakeholder engagement and consultation conducted to date. In addition, describe
how the views and issues raised have informed and influenced the development o f the
Project; and

A Outline the future plans and approach to stakeholder engagement.

Page |32



4.3 Requirements for Stakeholder Engagement

Egyptian Leqislation Requirements

Egyptian legislative requirements for stakeholder engagement are mainly included within the
undertaking of the ESIA. The AENnvironment Law No. 4 o0
require that an ESIA study shall be undertaken for projects with significance impacts, including

two phases of stakeholder consultation: scoping and public consultation.

The scoping should include targeted stakeholder consultations with key stakeholders as
applicable (refdbn tbel Wedtoromddi ti onal detail s). I n adc¢
isrequiredt o i nclude the foll owi ®egtionef&0i thied sow rfeofredetadsiior tfi on al

A Representatives of the EEAA
Related government authorities

Representatives of the Governorate and local units where the project is located

> > >

Affected local communities including local businesses

A NGOs and civil society groups

The articles covering the guidelines on conducting public consultations as part of the ESIA study
are as follows:

Paragraph 6.4.3.1 Scope of P ublic Consultation
Paragraph 6.4.3.2 Methodology of Public Consultation

A
A
A Paragraph 6.4.3.3 Documentation of the Consultation Results
A

Paragraph 7 Requirement and Scope of the Public Disclosure

Financing Requirements

Stakeholder engagement activities undertaken as part of the ESIA meets international best
practice requirements to include the relevant environmental and social requirements of IFIs to
include IFC and EBRD as identified below.

the IFC Performance Standar d ( P S Assessmiént and Management of Environmental and Social
Risks and Impacts 0 addresses Stakeholder Engagement and sets out the following requirements:

A Stakeholder Engagement is an on -going process that may involve: stakeholder analysis &
planning, di sclosure & dissemination of information, consultation & participation, grievance
mechanism, and ongoing reporting to Affected Communities.

A A Stakeholder Engagement Plan (SEP) must be developed and implemented that is scaled to
the project risks and impacts and development stage, and be tailored to the characteristics
and interests of the Affected Communities.

A Affected Communities will be provided with access to relevant information on: (i) the
purpose, nature, and scale of the project; (ii) the duration of proposed project activities; (iii)
any risks to and potential impacts on such communities and relevant mitigation measures;

(iv) the envisaged stakeholder engagement process; and (v) the grievance mechanism.

A When Affected Communities are subject to identif ied risks and adverse impacts from a
project, a process of consultation will be undertaken in a manner that provides the Affected
Communities with opportunities to express their views on project risks, impacts and
mitigation measures, and allows the client to consider and respond to them.

A The extent and degree of engagement should be commen
adverse impacts and concerns raised by Affected Communities.
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A The consultation process will be tailored to language preferences of Affected Communities,
their decision -making process, and the needs of disadvantaged or vulnerable groups.

A For projects with potentially significant adverse impacts, the client will conduct an informed
consultation and participation.

A A grieva nce mechanism will be established to receive and facilitate resolution of Affected

Communitieso concerns and grievances about t he c |
performance.

I'n additi on, PRI AssessBdhDandiManagement of Environmental and Soc ial Impacts

and | ssandeEBBRD APR 10: I nformati on Disclosure andentft akeh

similar requirements to those of the IFC as  identified above.

4.4  Stakeholder Identification and Analysis

The purpose of stakeholder identification is to id entify and prioritise Project stakeholders for
consultation. Stakeholder identification is an ongoing process, and thus key stakeholders will be
identified during different stages of the Project. A systematic approach is used to map the
stakeholders based on the Project zone of impacts. In this approach, by mapping the zone of
social impacts, stakeholders are identified by the impact area.

As a result of the stakeholder mapping, Project stakeholders are categorised into two main
categories:

A Primary stakehol ders are the individuals and groups who are affected directly by the Project;
and

A Secondary stakeholders are those parties who have influence on the Project and/or interested
in the Project, but are not necessarily directly impacted by the Project.

The key stakeholders identified are presented in the following table.

Table 6: Stakeholder Identification

Level of Stakeholder interest in/involvement to the Project

1. Stakeholders who may be directly or indirectly affected by the Project
A Nearby local community from Ras Ghareb and Zaafarana to include:
Community people - Locals have a vested interest in the Project, as they might be able to

land a job opportunity
- Locals will receive the impacts (positive/negative) as a result of the
Project
Community Leaders - They are socially active members and known figureheads for comm unity
members, who may or may not hold government positions. Community
leaders involved in the Project are the heads of affected communities.

Business Community - Could be involved in performing some contracting works on -site .
(Local Large -Scale
Contractors)

A Bedouin groups in the general area where the Project is located (named El -Ma'aza)

- Arab tribes will be helpful in providing security to the Project sites.

- Additionally, they might be able to provide supplies to the workers (water, food, etc.)

- Arab tribes include the group of peAwaeleThay ars esponbitdedor a s
Urfi juridical activities. All local communities abide by their judgments.

- Responsible for communication between the Project and their local communities

2. Secondary Interested Parties/Stakeholders

Stakeholders who may participate in implementation of the Project

A IFls, and investors

National Government & Permitting Authorities

A Ministry of Environment T Egyptian Environmental Affairs Agency (EEAA): Responsible for reviewing and
approving ESIAs, as well as for monitoring the implementation of the Environmental Management Plan.

A Environmental Office within the Governorate: Responsible for monitoring compliance to environmental
requirements.
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Entity

Scope

Egyptian Purchase of electrical energy produced from power plants, which authorizes local and

Electricity foreign investors to create, and sell them on the ultra -effort networks. The

Transmission implementation of  projects for the electricity transmission.

Company

(EETC)

New & | NREA act as the national focal point for expanding efforts to develop and introduce

Renewable renewable energy technologies to Egypt on a commercial scale together with

Energy implementatio n of related energy conservation programs. NREA is entrusted to plan

Authority and implement renewable energy programs in coordination with other concerned

(NREA) national and international institutions within the framework of its mandate. They
were also responsible for pr  oviding the land required to the Developer for this Project
in specific.

General A national State -owned company engaged in exploration, production and

Petroleum development of hydrocarbons, is responsible for the management of oil and gas

Company exploration and production activities on behalf of the State. It is one of the
subsidiary companies affiliat ed to the Ministry of Petroleum. It has the right of
concession for petroleum exploration within the Project area in general and
represents the main investment activity in the Project area.

Ministry of | They also provide permissions to get into the desert area and responsible for

Defence : Army | providing security and support for the Project.

Intelligence

force, Border

guards

Red Sea | The main role of the governorate is supporting the Project by providing the various

Governorate permissions and permits nee  ded.

Ras Gharib City
Council

Give permits for any construction projects (including this project). In addition, they
are also responsible for providing supervision
Department in  Ras Ghareb City Council

are also the official entity to coordinate with for solid waste disposal.

and follow -up from the Environmental
during the construction phase. Finally, they

Media: They disclose information about the Project.

Newspaper,

Television,

Internet

Water and Provide the Project needs and requirements for water supply during construction and
wastewater operation as well as  wastewater disposal.

Company in Ras
Ghareb

Civil Aviation Issuing a permit for height requirements and warning signs
Public  health: They provide the health services and facilities to the local districts
Directorate  of

Health in Red

Sea

Gover norate,

Ras Ghareb

General

Hospital

Education Provides knowledge and skills required in for various occupations, including
providers (in renewables and wind power in specific that is delivered through formal, non -formal
particular and informal learning processes. The education curriculum in undergraduate,
technical / postgraduate, or Tec hnical and Vocational Education and Training (TVET) could be
vocational reviewed and revised to match the market and workforce requirements.

training

institutes)

Manpower Data of the labour force in Suez Governorate and monitor labour recruitment

Directorate :
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Labour Office in | standards.

Red Sea

Governorate

Roads Services and development of external roads in the Governorate and issue permits for

Directorate in any construction work on the external roads

Red Sea

Governorate

Mini Responsible for national and local security, as well as approving emergency response
inistry of NP . .

Inte rior and firefighting plans for establishments/projects.

Non -governmental Organisations (NGOs) and Community Based Organisations (CBOs)

A Organizations with direct interest in the Project, and which may have useful data or insight into local
issues of relevance to the Project. These organizations can also influence the views of others regarding
the Project, both nationally and internationally.

A NGOs are responsible fo  r sharing information with the community.

NGOs/ CBOs Scope

Association for the Conservation of the Environment in Red Sea Environment protection
(HEPCA)

Red Sea Ecotourism Social and cultural services
Environmental protection in the Red Sea Environment protection
Ababdeh Sons Association in Ras Ghareb Community Development
Resala Association Social and family services
Firdous Association Social and family services
Egyptian Red Crescent Community Development
Orban El - Saharaa Community Development

4.5 Targeted Consultations

As part of the scoping process of the Project, targeted consultations were undertaken with key
stakeholders that are relevant to the Project to include but not limited to: (i) central
governmental entities; (ii) local governmental entities; (iii) key Non -Governmental Organizations
(NGOs); and other.

The objective of such consultations was to:

Introduce project (rationale, objective, location, key components, etc.)

Explain and discuss overall methodology for ESIA study

Explain and discuss key anticipated impacts as relevant

Identify and determine additional requirements or key issues of concern to be taken into
account for the ESIA study

v > D D>

Throughout the consultatio  ns a handout was prepared and distributed to such stakeholder groups
with key information to include but not limited to rationale for Project, Project location and
setting, key components and activities of the Project and other as applicable.

The table be low presents summary for the outcomes of the stakeholder consultations
undertaken, while the figure that follows presents sample photos.

Table 7: Outcomes of Stakeholder Consultations

Entity | Key Outcome

Central Governmental Entities
EEAA, EIA | - Stated support for such a Project as clean energy developments are considered
Central environmentally friendly developments that reduce greenhouse gases and pollutant
Department, emissions as compared to traditional fuel -fired power plants
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Entity

Key Outcome

Cairo

- Key issues to be considered for the ESIA study should include: (i) flood risks as the
area in general is known for such impacts and project must avoid siting of
components within such areas (impacts were considered irefer tion
(i) impacts on migratory birds due to sensitivity of the site (impacts were
considered 1 refer t o B6&)Xti @amd (iii) ot he
construction activities such as dust and noise generation (impacts were considered
refer to &9%9ction

- Key requirements to be considered for the ESIA study include: (i) compliance with
the wind energy guidelines issued in 2013 (ESIA has taken
account); and (iii) public consultation session which is to be undertaken as part of
the disclosure phase must be undertaken in presence of all relevant stakeholders
and beneficiaries, in a suitable venue, with key presentations in A
and ensuring that invitations are prepared and sent 15 days before target date of
the session (re#edbelowy). fiSecti on

such requirements into

rabic language,

gl @9

r po
;

EETC, Main
Office, Cairo,

- Stated support for the Project
of clean and renewable energy. In addition, Project is considered an environmentally
friendly development that would reduce emissions

- Key advantage of the Project would be providing job opportunities which needs to be
addressed in ESIA study (impacts were considered iTrefer

as it i's in

to &lSerti on

NREA

- Stressed on the positive impacts of the Project in providing electricity for all
development works in Egypt

- Key impacts to be considered during construction and operation are on migratory
birds and their migration routes and d
to investigate such impacts (impacts were considered irefer

- Project will also entail key positive socio -economic impacts for local communi
that should be addressed in ESIA. Such impacts are related to job and employment
opportunities, local sub
food, et c.) which will be required for Project workers (impacts were considered
refer to &lSéfrtion

etailed studies should be undertaken in ESIA
to &6RYcCt i

-contractors, as well as service facilities (accommodation,

ties

Local Governmental Entities

Red
Regional

EEAA,
Sea
Branch

Red Sea
Governorate 1
Environmental
Management
Unit (EMU)

- Emphasized that ESIA should take into account impacts during construction and
operation; (i) relevant impacts during construction include impacts from noise and
air quality (dust and emissions) from various construction works (impacts were
considered T refer to ASBOedioni i) i mpact s
waste streams onsite (impacts were considered T refer t o
impacts on biodiversity to include reptiles in specific (impacts were considered
refer to T4De)div)ieftects on migratory birds in which a study must be
undertaken identifying suitable mitigation measures to be implemented to avoid
such impacts on migration routes and migratory birds to include for example
appropriate  siting of turbines ( impacts were considered T r ef er

- Stressed on the necessity of conducting a biodiversity baseline that takes into
account flora and fauna, including reptiles in specific and based on that appropriate
mitigation measures sho
takenintoaccount T refer to ®M®9cti on

- Stated that there are extensive previous studies undertake
these reports are available on the NREA website. Such reports could be revised to
provide additional information on the area in general.

from in
8.452e0c)t,i o
t o g6dgct

uld be identified for the construction phase (this has been

n in the area and many of

Red Sea
Water and
Wastewater
Company

- Stated that water requirements for wind
the services and facilities available in the Governorate as currently there are no
problems or constraints in terms of water supply

- Stated that supplying water to the Proje
and difficult due to unavailability of water network in the area and long distance to
the nearest connection point

-  Stated that all companies and developments operating in this area utilize water
tankers from the n
provides a designated place to pump water for these tankers

Projects can be provided without affecting

ct through a pipeline would be unfeasible

earest city, which are available by the Company and it also

Non - Governmental Organizations

Orban El -
Saharaa NGO/
considered

the most
active  within
the Project
area in

- Stated that the Project will produce clean energy that will have positive economical
outcome that benefits society and the country

- Stated that the Project will have key positive im
providing job opportunities, local subcontracting works as well as service provisions
for workers (such as housing requirements)

-  Stated that the Developer should also aim to implement a
program for local communities and one of the key needs is related to the health

pacts on local communities through

social responsibility
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Entity Key Outcome

general in sector (impacts were considered irefer to &lSeéeyrtion

terms of | - Key negative impacts from the Project is related to impacts during operation on
social migratory birds and ESIA study should study such issue and determine appropriate

development

mitigation measures ( impacts were considered 1 r ef er t o
impacts are considered minor given that the Project is located at a distance from
any nearby commun ities.

- Expressed their willingness to
required for the project

8.6650e) cQthiero

participate in any development work that could be

Other

Petroleum
Facilities and
Companies in
the Area

- In general, they stated that such renewable energy projects have
impacts on the near and long -term levels

- They do not see any conflict between oil companies (given that they have existing
works and infrastructure elements within the NREA assigned plot for wind farm
developments) and renewable energy
through proper coordination, planning and work arrangements

- Stated that such renewable energy developments in the region should also be a
partner in local community socio -economic development through job opportuniti
local subcontractor involvement, as well as service facilities (accommodation, food,
etc.) which will be required for Project workers.

- Key impacts to be considered is during operation on migratory birds and their
migration routes. This should be inves
should be taken into account to include radars to monitor bird migration and
shutdown turbines to avoid collisions (impacts were considered Trefer
8.60) .

- There are other impacts which should be considered to include impacts on road
networks from transportation activities of turbine (impacts were considered
t o fSe8.10iladn and potenti al i mpacts
refer to &9%ection

from

significant positive

companies as the two can work together

tigated in the ESIA and mitigation measures

es,

t o

i refer
nofi

EMU at Read Sea Governorate EEAA — Red Sea Branch

i

Petroleum Company Representative 7 N Representative

Figure 11 : Selected Photos of Targeted Consultations
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4.6  Public Disclosure Session

Upon completion of the Draft ESIA study, a public consultation session was held on 6 April 2021
in Ras Gharib City at Red Sea Governorate. The session was undertaken at Orchida Hall. The
objective of the session included the following:

A Introduce the Proje  ct to stakeholders;
A Present the methodology, results, outcomes and conclusions of the ESIA study
A Allow stakeholders to raise any comments or issues of concern in relation to ESIA study to

include but not limited to the baseline results, impacts, mitigatio n, monitoring measures, etc.
The I i st of invitees was identified jointly bet ween
Consultantd and included national/regional/l ocal .)goverr
Non-Governmental Organization (NGOs), | ocal community members, private sectors

representatives and companies in the area, and other.

In coordination with the &SIA Consultant § invitees were informed of the date and location of the
Public Consultation. In addition, taking into account COVID -19 conditions, virtual o nline
participation was enabled for participants through a direct URL link.

Participants were invited through the following:

A Invitations sent by fax

A Invitations sentviae  -mails

A Telephone communication by the &SIA Consultant 6

A Advertisement in an official daily newspaper as presented in the figure below (Gomhoryia
Newspaper).

A Announcement through RCREEE social media pages (e.g. LinkedIn)

In total, sixty -nine (69) attendees were present as summarized in the table b elow. A Non -
Technical Summary (NTS) of the ESIA was prepared and distributed to the attendees in Arabic
language. Sample photos of the session are presented in the figure that follows.

Table 8: Distribution of Participants

Entity No. Percentage
EEAA 4 6

NREA 8 12
RCREEE 5 7

EETC 1 1

Other local government officials 8 12

Local community members 5 7
Journalists 2 3
Employees from Private Sector 9 13
Attendees via the online platform 27 39
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Figure 12 : Newspaper Advertisement
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Figure 13 : Selected Photos of the Session

The session was moderated by the following key entities: (i) Amunet Wind Power Company
Representatives (as the Developer); (i) RCREEE representatives; and (iii) ESIA consultants (ECO
Consult and Green Plus). The session included the following;

Welcoming r emark by Mr. Fakhri Abdul Khaleq (Green Plus representative) that aimed to
welcome attendees to the session and outline it purpose

Mr. Majed Mahmoud (RCREEE) presented the overall project and its economic and
environmental importance

Mr. Yehia Ezzeddin (Amunet representative) provided a brief on the company and its owner
(AMEA Power) and its fields of expertise, especially in wind energy projects

Mr. lbrahim Masri (ECO Consult) provided a full and detailed presentation on the Project
include location, components, phases, etc.) and the overall outcomes and conclusions of the
ESIA to include the baseline, impacts and mitigation and monitoring measures.

Dr. Wael Shahdi presented in details the results of the migratory bird monitoring undertaken
during spring and autumn as well outcomes of the impact assessment and recommendations
and measures to be undertaken to reduce the impact.

Mr. Ashraf Kreidi (RCR EEE representative) discussed mitigation measures and monitoring
programs managed by RCREEE to avoid and prevent potential impacts from wind turbines on
migratory birds in the GoS such as the Active Turbine Management P rograms (ATMPs).

(to
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Finally, an open di

scussion took place where the attendees were given the chance to comment on

the ESIA and its outcomes, results and conclusions. The table below, presents a summary of the
key comments raised during the consultations as well as the responses provided on suc h

comments.

Table 9: Key Outcomes and Responses of the Public Disclosure Session

Issue Questions and comments Responses
Birds (Avi - Manal Abdelwahab Mahmoud /Freelance It was stated that this can be implemented by
fauna) Architect. Suggested to coordinate with adding an educational part to the children's
the Ministry of Education to provide curriculum on migratory birds and their global
curriculum related to students on importance.
importance of migratory birds.
Osama Al Jabali / Project Manager T | It was explained that this could be taken into
EEAA. Stated that the Developer is account by the Developer throughout the
required to contribute to suppor t the bird upcoming phase.
monitoring training centre to increase the
number of trainees in RCREEE
Tamer Abdelgader / EEAA. Inquired It was explained that based on the bird studies
whether there are specific corridors for undertaken during the last two (2) seasons no
bird migration routes within the project constraint areas for bird migration were
area. identified which would require any specific
buffer corridors.
Rasha Ahmad Sharbini / EETC - General | It was explained that the agency has
Management of the Environmental and departments for monitoring, inspection and
Social Studie s. Inquired about the follow -up from the main branch and regional
monitoring procedures during the various branches. In addition, there is a protocol
Project phases. represented by EEAA and RCREEE, and one of
the most important provisions of this protocol is
the inspection and monitoring of wind farm
projects during the studies, construction and
operation phases. This is done through a
specialized technical committee from EEAA and
RCREEE which carries out continuous inspection
and monitoring procedures.
Inquiry via the Online Platform. Asked | It was explained that there are several criteria
whether the shutdown -on-demand | regarding the shutdown -on-demand program
program be implemented when birds fly that will be implemented during the operational
at low heights. phase of the Project that incl udes flying height
of the birds and other considerations such as
the number and type of birds, wind direction
and other.
Tamer Abdelgader / EEAA. Inquired It was explained that any requirements
whether the turbine blades will be painted identified by EEAA will be taken into account,
in accordance with the specifications including painting of blades if required to reduce
identified by EEAA. bird col lisions.
Infrastructure Mahmoud Abdelal / Assistant Director - | It was stated that interviews and consultations
and Utilities General - General Petroleum Company. were undertaken as part of the scoping phase of
Stressed that there must be coordination the ESIA with the General Petroleum Company.
between the project and the General In addition, it was also explained that a later
Petroleum Company to manage all stage, the ESIA requires that further
procedures in the construction p hase. coordination is established w ith the oil
companies as part of the design phase as well
as the construction phase for management of
onsite works. In addition, the ESIA also
assessed all potential impacts on oil operations
in the area.
Socio - Muhammad Abduallah Awad / General | It was stated that as part of the ESIA a
economics Manager of Energy Projects i EEAA. | Stakeholder Engagement Plan (SEP) has been
Suggested to develop a community developed. In addition, the ESIA also provides

engagement Plan.

recommendation for development of a local
recruitment and procurements procedure as
well as CSR program to be implemented by the
Developer.

Rasha Ahmad Sharbini / EETC - General
Management of the Environmental and

It was explained that at a later stage and as
recommended in the ESIA, the Developer will be
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Social Studies . Inquired whether a direct
contact with the residents of Ras Ghareb
was undertaken to find out their needs to

implementing a CSR program in coordination
with local entities as applicable and will be
based on local community needs.

be included in CSR program by

Developer .

Manal Abdelwahab Mahmoud / Freelance It was explained that at this stage, such
Architect. Inquired about the information is not available given that the EPC

requirements needed for hiring unskilled
labour.

Contractor has not been assigned yet. Once
appoin ted a local recruitment procedure will be
developed that will identify commitments and
requirements to local hiring. This is expected to
include job opportunities for skilled labour such

as technicians and engineers which will require
specific qualificatio ns, as well as unskilled labour
which will not, such as construction and
excavation workers.

Mahmoud Hussein Baghdadi / Egyptian
Ministry of Education. S uggested to
coordinate with the Ministry of Education

to make a technical semester for wind
projects and also suggested Developer to
contribute in improving Ras Garb Public
Hospital.

It was explained that such suggestions can be
taken into account and considered as part of the

CSR activities that will be developed and
undertaken by the Developer as explained
earlier.

Analysis of Eng. Tamer Abdelgader / EEAA. Stated | It was explained that the ESIA took into account
Alternatives th at the presentation included | the impacts from the alternatives. All options
alternatives for the turbine layouts and were studied and assessed as part of the ESIA
specifications and inquired if the impacts but the final ESIA will take into account a final
of such alternatives were studied in the layout only.
ESIA.
Ossama Al Jabali / Project Manager T | It was explained that the final selection of
EEAA. alternatives will be by the Developer and will
Recommended to consider the alternative depend on various factors such as technical
which includes fewer number of turbines. consideration, economical and financia | aspects
and other.
Muhammad Abduallah Awad /General It was explained that the final ESIA that will be
Manager of Energy Projects T EEAA. | submitted will include a final layout and turbine
Stressed that the study complies with the specifications as required by EEAA.
requirements of the EEAA. It is noted that
the presentation included several
alternatives in terms of the number and
layout of wind turbines as well as
specifications. The ESIA that is to be
submitted should includ e only the final
layout and turbine specifications for the
project.
Aref Farghali / Environmental researcher It was explained that the site has been allocated
I EEAA. Inquired about the reason behind by NREA for wind power projects, and permits
choosing this site despite the presence of from different concerned authorities were
oil companies in the area. In addition, he obtained for the Project site. It was also
also asked if there was coordination to explained that there was previous coordination
avoid overlap with these companies and with such oil companies and there is a
reduce cumulative impacts. requirement for fur  ther coordination during the
planning phase of the Project as recommended
in the ESIA.
Others Tharwat Milad / Environmental It was explained that the EPC contractor has not

management director i Ras Ghareb City
Council.  Inquired on why the EPC
Contractor was is not present to take into
account the suggestions raised
throughout the session

been selected at this stage but will be
completed by the Developer very soon. In
addition, it was explained that the EPC
Contractor will be required to adhere to a

outcomes included within the ESIA and
associated ESMP which would also take into
account issues raised today as applicable.
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Aref Farghali/ Environmental researcher
EEAA. Inquired on why turbine heights
are specifically limited to 120m in height.

It was explained that such limitation on height

was set for all wind farm projects in the region
based on security issues due to location of
Project within a military zone as well as other
technical standards.

Enquiry via the online platform.

question was raised on whether climate
and temperature impacts have been
studied on the turbines that will be

It was explained that the technical study that is
undertaken by the Developer takes into account
climatic conditions within the Project area
including temperature levels.

selected and their performance.

4.7  Future Stakeholder Engagement and Consultation

Future stakeholder engagement and consultations will mainly include the following, each of which
is discussed in further details below: (i) disclosure of the E&S documents; and (i)
implementation of the Stakeholder Engagement Plan (SEP) by the Developer.

Disclosure of the ESIA document

The final ESIA, Non -Techni cal Summary (NTS) and the SEP wildl
website. Such documents will be disclosed for a minimum of 60 calendar days to allow any
stakeholder to review the studies and com ment on the scope of work undertaken, key issues
identified and any other issues of concern they might have. At the end of the disclosure period,

all received comments will be addressed and taken into account and an updated ESIA will be

provided.

Stakeh older Engagement Plan

Stakeholder Engagement is an on -going process that involves: stakeholder analysis & planning,
disclosure & dissemination of information, consultation & participation, grievance mechanism,

and on -going reporting to Affected Communitie s. A Stakeholder Engagement Plan (SEP) is
developed and implemented that is scaled to the Project risks and impacts and development

stage, and be tailored to the characteristics and interests of the Affected Communities and key
stakeholders.

The SEP fort he Project describes the planned stakeholder consultation activities and engagement
process and includes the following:

A Define the Projectods approach to future stakeholder
A Identify stakeholders within the area influenced by the Project;
A Profil e identified stakeholders to understand their priorities;

A Propose an action plan for future engagement with identified stakeholders; and
A Set out the grievance/project complaints mechanism.

The Developer is committed to implementing the requirements of th e SEP throughout the lifetime

of the Project. The SEP is provided as a standalone document.
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5. Regulatory and Policy Framework

This chapter first provides an overview of the environmental clearance process for the Project.

The Chapter then discusses the regulatory context which is directly related to environmental
compliance which must be adhered to by all parties involved in the Project throughout the
planning and construction, operation, and decommissioning. The Chapter goes on to summarise

the relevant international agreements and conventions to which Egypt is a signatory.

Finally, as the Project is seeking financing from prosp ective lenders, this Chapter highlights the
environmental and social policies and requirements of the potential lenders and IFIs which must
be adhered to by the Developer.

5.1 Egyptian Environmental Institutional Framework
Eqgyptian Environmental Affairs Agen cy (EEAA

The EEAA is an authorised state body regulating environmental management issues. Egyptian
laws identify three main roles of EEAA:

A Aregulatory and coordinating role in most activities, as well as an executive role restricted to
the management of natural protectorates and pilot projects.

A The responsibility of formulating the Environmental Management (EM) policy framework,
setting the required action plans to protect the environment and follow their execution in
coordination with Compe  tent Administrative Authorities (CAAS).

A The responsibility of EEAA in reviewing and approving the ESIA studies for new
projects/expansions undertaken as well as monitoring the implementation of the ESMP.

Environmental Management Unit (EMU)

The Environmental Management Unit (EMU), at Governorate and district level, is responsible for

the environmental performance of all projects/facilities within the Governorates premises. The
Governorate has established EMUs at both Governorate and city/district levels. EMUs are
responsible for the environmental protection within the Governorate boundaries. They are

mandated to undertake both environmental planning and operation -oriented activities. EMU s
mandated to:

A Follow -up the environmental performance of t he projects within the Governorate during both
construction and operations phases to ensure the project is in compliance with the laws and
regulations as well as with the mitigation measures included in its ESIA approval.

>

Investigate any environmental com plaints filed against projects within the Governorate.

A EMUs are administratively affiliated to the Governorate, yet technically to EEAA. EMUs submit
monthly reports to EEAA with their achievements and inspection results.

A The Governorate has a solid waste management unit at Governorate and district level. The
units are responsible for the supervision of solid waste management contracts.

Competent Administrative Authorities (CAAS)

The Competent Administrative Authorities (CAAS) are the entities responsible for issuing licenses
for project construction and operation. The ESIA is considered one of the requirements of

licensing. The CAA for this project is NREA. NREA is thus responsible for receiving the ESIA
studies, checking the information included in the do cuments concerning the location and for the
suitability of the area to the project activity. It is also responsible for ensuring that the activity

does not negatively impact the surrounding activities and that the location is in compliance with

the ministe rial decrees related to the activity. NREA forwards the documents to EEAA for review

and to issue its response in 30 days period. They are the main interface with the project
proponents in the ESIA system. The CAA is mandated to:
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A Provide technical assistan  ce to Project Proponents

A Ensure the approval of the Project Site

A Receive ESIA Documents and forward it to EEAA

A Follow -up the implementation of the ESIA requirements during post construction field

investigation (before the operation license).

5.2 Egyptian Envi  ronmental Clearance Process

The ESIA is governed by the Law No. 4 of 1994 and its amendments, the Law on Protection of

the Environment and its Executive Regulations 1995 and its amendments (Prime Ministers Decree

338). According to Law 4 of 1994, applications for a license from an in dividual, company,
organization or authority, an assessment of the likely environmental impacts of development

projects should be undertaken. An ESIA is required for all electricity generation projects including

renewable energy projects.

Based on the cat egorisation of development projects included within the Guidelines for EIA issued
by the EEAA in 2009, wind farm projects are considered under Category C projects (projects with
high potential impacts) which require undertaking a full ESIA study .

The ESIA process is set according to the guidelines issued by the EEAA including: EIA Guidelines

(2009), and the Environmental Impact Assessment Guidelines and Monitoring Protocols for Wind

Energy Development Projects along the Rift Valley/Red Sea Flyway with a par ticular reference to
wind energy in support of the conservation of Migratory Soaring Birds (MSB) (2013). The ESIA

process is stipulated in the figure below.

The key requirements for a full ESIA as per the requirements above include the following:

Environmental and Social (E&S) Regulatory and Legal Review
Project Description

Description of the Baseline Environment (physical, biological, social)
Identification and Analysis of Impacts

Analysis of Alternatives

Public Consultation (on the draft E SIA)

Environmental Management Plan (EMP) (mitigation measures, monitoring program,
institutional arrangements)

v >y Dy D>y D>y D> D>

Upon submission of the ESIA report by the ESIA Practitioner to the CAA in charge of issuing
licences, sends the ESIA to EEAA for evaluation. The EEAA shall review the ESIA and provide
comments or feedback within 30 days. The CAA in charge of issuing licences in case of wind

power projects is the NREA.

After submission of an ESIA for review, EEAA may request revisions in the ESIA report within 30
days, i ncluding additional mitigation measures, before issuing the report approval.

5.3 Egyptian E&S Regulatory Context

This section lists those legislations that are directly related to environmental and social
compliance that must be adhered to by all parties in volved in the Project throughout the planning
and construction, operation, and decommissioning phase. These legislations include: (i) those
issued by EEAA (laws, regulations and instruction), and (ii) the relevant national legislations
issued by other line  ministries (laws, regulations, instructions, standards).

The table below lists the key relevant legislation and regulator/entity relevant to each of the
environmental and social parameter being studied and assessed within this ESIA. Throughout the
followi ng Chapters, reference to the requirements set out within those legislations is provided
under each relevant parameter.
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Table 10 : National Legislation and Guidelines Governing the E&S Compliance for the

Project during all Phases

Legislation

Relevant Article

Requirements

Land Use
Electricity Law Article 53 A Stipulates the right of proper compensation for the affected persons due to the establishment of Electricity projects
87/2015 Article 55 A Identifies the Right of Way that should be avoided for the OHTL and the underground cables:
- 25 meters from the centre for extremely high voltage OHTL
- 13 meters from the centre for the high voltages OHTL
- 5 meters for the medium voltage OHTL
- 5 meters for the high and extremely high voltage cables
- 2 meters for low and medium voltage cables
A The Owner of the land should be compensated in case of land acquisition. The right of way stated in article 55 should be
abided by
Law 10/1990 The project will not enta il | A The main site is located on a state -owned land which does not trigger any expropriation activities, according to law no.
any land  acquisition 10/1990.
activities
Law 577/1954 Law 577/54, later A Establishes the provisions pertaining to the expropriation of real estate property for public benefit and improvement.
amended by Law 252/60 A The project will not entail any land acquisition activities
and Law 13/162
Civil code | Articles 802 -805 A Recognises private ownership righ t.
131/1948 - Article 802 states that the owner, pursuant to the Law, has the sole right of using and/or disposing his property.
- Article 803 defines what is meant by land property
- Article 805 states that no one may be deprived of his property except in cases prescribed by Law and would take
place with an equitable compensation.
A Land for the Project was allocated by NREA and was not previously owned and thus no compensation would be needed
Unified Article 39 A Apply and areceiv e the construction permit before start of the implementation
Building Law A Ensure that all designs abide by the building codes of Egypt
No. 119 of
year 2008
Geology, hydrology, hydrogeology
Law 4/1994 Article 33 of the A The owner of the project is responsible to decontaminate the area/soil in case of relocation or decommissioning

Executive regulations of
Law 4/1994

Management of solid waste and hazard

ous waste generated from the facility during generation, handling, transportation and dis posal

Law  4/1994
amended by
Law  9/2009
and ER
1095/2011
amended
Decree
710/2012)

by

Articles 28, 29,
39

33 37,

A Identification: Using the HW lists issued by the competent authority.

A Minimization: strive to reduce quantitatively and qualitatively the generation of the HW

A Segregation: HW is to be sep  arated from other types of non -hazardous waste. In addition, the different types of HW

_ must not be mixed together.

A On site Storage: HW is to be stored in a designated area, and containers must be made of suitable materials and be
properly sealed to avoid a  ny leakages or spills into the surroundings.

A Off - site transportation: HW is to be submitted to authorized HW contractors.

A Obtaining a license from the competent authority to handle Hazard ous waste

Article 22 and Article 17
of the Executive

A The establishment should maintain an environmental register in accordance with Annex 3 of the Executive regulations
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Regulations

Article 39 and Article 41
of the Executive
Regulations

A Article 39: The establishm  ent should maintain the cleanliness of garbage bins and vehicles. Garbage collection bins shall
be tightly covered and waste shall be transported at suitable intervals.

A Article 41: The establishment shall undertake necessary precautions to secure the safe
waste. These precautions include the following:
- Construction waste storage is to be carried out at site such that it does not obstruct movement of vehicles and

personnel.

- waste subject to emission should be covered to avoid a
- waste is to be submitted to authorized waste contractors

storage and transportation of

ir pollution

Articles 26, 28 and 29 of
the Executive regulations

A The establishment should maintain a register for the hazardous waste should be maintained as well as record for the
hazardous substances used

Control of the wastewater discharge into the sewage system and public network.

Ministerial
Decree
44/2000,
Decree of Law
93/1962

Article 14

A The law prohibits the disposal of domestic, industrial and commercial wastewater, treate
_ drainage system without obtaining a prior approval.

A Article 14 of the executive regulations set the parameters required regarding the quality of the wastewater discharged
_ to the public sewage network.

A The owner of the  project should abide by the limits stated in article 14 of the Executive regulations of Law 93/1962

d or untreated, in public

Biodiversity, Birds, and Bats

Law 4 of 1994

Article 28, as amended
by Law 9 of 2009. Annex
4 of the Executive
Regulations of law
4/1994, amended by
Prime Minister Decree
1095 of 2011

A Defines fauna and flora which are forbidden to be hunted or disturbed.
A Ensure that no species are being disturbed and implement all mitigation measures needed to reduce the impact on any
fauna and flora in the vicinity of the p roject

Environmental
Impact
Assessment
Guidelines
and
Monitoring
Protocols  for
Wind Energy
Development
Projects along

the Rift
Valley/Red
Sea Flyway
with a
particular
reference to
wind  energy

in support of

Section One Guidelines
for Environmental Impact

Assessment  for  Wind
Energy Development in

Egypt

1.5 Description of EIA

Study Components for

Wind Farm Projects T 0.7
Project Environmental

Setting

A Defines the ecological components of plant, animals and their habita ts, including threatened species and areas that have
_ been identified as protected areas or IBAs and requests the review IUCN Red List of Threatened Species.
A Defines baseline information requirements for birds at Wind Farm Projects.

Section Two  Guidelines
on Mitigation, Monitoring
and Training

2.2 Monitoring Protocols

A Defines standard methods and models to predict risk for migratory birds.

A Define standard methods used in pre - and post -construction studies of Wind Energy Facilities are focused on

_ impacts on birds.

A Define standard protocol to be implemented building on results of species recorded and numbers of passage birds
recorded during studies.

assessing
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the

conservation

of

Migratory

Soaring Birds
(MSB)

Archaeology and cultural heritage

Law 117/1983

Article 1

A Defines a monument as a building or movable property produced by different civilizations or by art, sciences, literature
and religions from prehistoric era and during successive historical eras until a hundred years ago or historical buildings.

Article 2

A States that any  building or movable property that has an historical, scientific, religious, artistic or literary value could be
considered as a monument whenever the national interest of the country imposes its conservation and maintenance
without adherence to the time li mit contained in the preceding Atrticle no.1

Article 5

A States that the Supreme Council of Antiquities (SCA) is the competent authority responsible for antiquities in Egypt.

Article 20

A States that license of construction in archaeological sites or land is not permitted. It is prohibited to make any
installation or landfill or digging channels, construct roads, agricultural land or for public benefits in the archaeological
sites or land within its approved border lines.
A The Article additionally, states t hat a buffer zone around the monument or the site is defined as three kilometres in the
uninhabited areas or any distance determined by the SCA to achieve environmental protection of the other parts of the
monument in the surroundings (article 20 -Ch.1).
A The provisions of this article (20) apply on land which appears to the SCA - based on conducted studies i that there is a
probable existence of monuments in the subsoil.
A The provisions of this article are also applied to desert and areas where quarrying wo rk is licensed.

Article 22

A States that license of construction in the immediate vicinity of archaeological sites within populated areas could be

_ delivered by the competent authority, after the approval of SCA.

A The competent authority must state in the license the conditions which t he SCA emphasizes to guarantee that the
building does not have a negative visual impact on the monument and its direct buffer zone protecting the

_ archaeological and historical surroundings.

A The SCA has to pronounce its verdict on the license demand within 60 days of the date of submission. Otherwise, the
elapsing of this period is regarded as a decision of refusal.

Article 23

A States that the SCA should take the necessary steps to expropriate land that is found in or kept in place and registered
according to the rules of this Law. (Article 23 - Ch.1). [These rules are defined in the second chapter of the Law 117 T

_ articles 26 -30].

A The Ministry of State for Antiquities must be notified in the event that an unrecorded ruin is found by any person (Art icle
23).

Article 24

A States that everyone finding by chance part or parts of a monument in its place must promptly inform the nearest

_ administrative authority within forty -eight hours.

A Although there are no cultural heritage areas in the site vicinity, the ESIA report will refer to relevant regulations for
unexpected cases of chance finds.

Air quality and noise

Law

4/1994

amended by

Law

9/2009

Article 42 of Law 4/1994
amended by Law 9/2009
Article 44 of ER

A Maximum allowable limits for ambient noise intensity and maximum exposure duration
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and ER | 710/2012
710/2012 Article 38 of ER A Open burning of garbage and non -hazardous solid waste is strictly prohibited, and garbage and solid waste shall only be
dumped or treated in designated areas away from residential, industrial, agricultural and waterways.
A Dumping areas should be bound by a wall, away from obstruction, traffic and pedestrians and take into account the
coverage of volatile soil so as not to cause air pollution.
A Transporting was te and dust resulting from excavation, demolition and construction in special containers or using
transport vehicles prepared and licensed for this purpose.
A (A) The vehicle shall be equipped with a special box or a tight cover that prevents the spread of d ust and debris to the
air or falling on the road.
A (B) The vehicle shall be equipped with special equipment for loading and unloading.
A (C) The car should be in good condition according to the rules of safety, durability and lights and equipped with all
safety devices.
A Ensure that the places to which this type waste transported so that a distance of not less than 1.5 km from the
residential areas and be of a low contour level and settled after filling and filling.
ERs Annex 5 A Maximum limits of ambient air pollutants
(amended by Annex 6 A Permissible limits of air pollutants in emissions

Decree
1095/2011
amended by
Decree

Annex 8 and Annex 9

A Maximum allowable limits for air emissions, heat stress, ventilation rates within the work environment

710/2012)
Modified ERs | Article 37 A Maximum allowable limits for exhaust gases from machines, engines and vehicles.
(710/2012) of
Law 4/1994
Law 4/1994 Article 36 Altis prohibited to use machines, engines or vehicles whose exhaust emissions exceed the limits set by the executive
regulations of this Law.
Law  4/1994 Article 35 of Law 4/1994 A Maximum al lowable limits for ambient air pollutants stated should be met by the contractors and operator throughout
and its | and article 34 of its the lifetime of the plant.
modified ERs modified ERs
Infrastructure and utilities
Petroleum Decree 292/1988 A The owner of a property should allow the passing of pipelines transporting liquid or gaseous hydrocarbons beneath the

pipelines Law

ground surface in accordance with the procedure mentioned in the executive regulations

4/1988 Article 2 A Specifies that no buildings or trees, other than agricultural land trees, shoul d be constructed or planted at a distance
_less than 2 m on each side of the pipeline inside urban and 6 m on each side of the pipeline outside the urban areas.
A Ifit is necessary to place the pipelines at a closer distance than what is specified in the la w, it is allowed through a
decision from the chairman of Egyptian General Petroleum Corporation (EGPC); taking into consideration the necessary
safety precautions.
A also specifies that if the activities done in accordance to the law will result in damage to the property, the owner has the
right to a fair compensation to be decided by a committee formed by a decision from the Minister of Petroleum, and the
executive regulations include the guidelines for compensation estimation.
Occupational health and safety
Law 4/1994 Articles 43 i 45 of Law | A The owner of the project should abide by the limits stated in Annex 7 of the Executive regulations

4/1994, which address

Alncase the limits are exceeded, speci al protective equi pment
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air quality, noise, heat
stress, and the provision
of protective measures to
workers.

A In case the limits are exceeded, the workers should have rests as specified by the limits (especially for noise and
_ vibration from electric ja ¢k hammers or any other ramming equipment)
A Conduct regular medical check  -ups for workers that are facing noise, vibration or heat stress exceeding the limits

Law 12/2003
on Labour and
Workforce
Safety

Articles 80 -87

A Regulates working hours and rest times for workers

A The working hours shall include a period of one or more meals and rest not less than one hour in total and the period
shall not exceed five consecutive hours. The competent minister may, by a decision, determine the cases or works
which a re imperative for technical reasons or operating conditions.

A Work hours and rest periods should be organized so that the period between the beginning and the end of working
hours does not exceed ten hours per day.

A Work shall be organized at the facility so that each worker shall receive a weekly rest of not less than 24 hours after six
working days at most. In all cases, weekly rest shall be paid.

A The employer shall put on the main doors used by the workers for entry, as well as in a visible place in the
establishment a schedule showing the weekly rest day, working hours and rest periods for each worker and the
amendment to this schedule.

Book 3
contract:
Article 32

- Single worker

The employer shall be obliged to issue the contract in writing in Arabic in three copies. The employer shall keep one and

deliver a copy to the worker. In particular, the contract shall include the following data:

A Name of employer and place of work.

The name of the worker,

his qualification,

his profession or craft,

his insurance number,

his place of residence and what is necessary to prove his identity. The nature and type of work being contracted.

If there is no written contract for the worker, the unit to prove his rights, all methods of proof. The employer shall be
given a receipt for the papers and certificates he has deposited with him.

D> D> > >

Law 12/2003
on Labour and
Workforce

Safety and
Book V on
Occupational
Safety and
Health (OSH)
and assurance
of the
adequacy of
the  working
environment

Minister of Labour Decree
48/1967.

Minister of Labour Decree
55/1983.
Minister of
Decree 91/1985
Minister of Labour Decree
116/1991.

Industry

A The owner of the project is bound with the provision of p rotective equipment to workers and fire
response plans. Moreover, the following laws and decrees should be considered:

A The contractors should have appropriate number of first aid kits in relation to the size of the site and the number of
workers on site

-fighting/emergency

Article 211 and article 34
of the Decree of the
Minister of Labour and
Manpower no. 211/2003

A The establishment should prepare records/reports/register for chemical safety

Law 137/1981

Article 117

A The employer should inform his workers of the hazards associated with non -compliance with safety measures

Decree AEgypt ian Drinking Water Quality Standards should be met for al
458/2007

Socio -economics
Law 94/2003 | A The Law on Establishing the National Council for Human Rights (NCHR) aims to ensure respect, set values, raise
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awareness and grant observance of human rights.

A At the forefront of these rights and freedoms are the right to life and security of individuals, freedom of belief and
expression, the right to private property, the right to resort to courts of law, and the right to fair investigation and tria
when charged with an offence.

A This Constitution came into force after a public referendum on 11th September 1971 and was amended on 22nd May
1980 to introduce the Shoura Council and the press.

EEAA
guidelines

EIA

Paragraph 6.4.3.1
Scope of Public
Consultation
Paragraph 6.4.3.2
Methodology of
Public Consultation
Paragraph 6.4. 3.3
Documentation of
the Consultation
Results

Paragraph 7
Requirement and
Scope of the Public
Disclosure

A Conduct a public consultation as part of the ESIA study according to the EEAA guidelines methodology. The involvement
of the public and concerned entit ies in the EIA planning and implementation phases is mandatory for Category C
projects through the public consultation process with concerned parties.

A Preparation of the Public Consultation Plan before starting the consultation activities in the EIA scoping phase, the
project proponent prepares a plan indicating the methodology of the public consultation to be adopted in the two public
consultation phases (EIA scoping phase and consultation on the draft EIA). The plan should indicate the concerned

_ parties that will be consulted, method of consultation and other points.

A An individual chapter in the EIA will be prepared for public consultation

A Disclosure of relevant material is an important process and should be undertaken in a timely manner for all Cate gory C
projects. This process permits meaningful consultations between the project proponent and project - affected groups and
local NGOs is required to take place. Before the public consultation on the draft EIA, the draft technical summary in
Arabic should be disclosed to all concerned parties.
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5.4 International Agreements

Egypt has signed and ratified a number of international conventions committing the country to
the conservation of environmental resources and protection of workerso6 health & sa
labour rights. The following Table lists the key conventions:

Table 11:Relevant Egyptian| nternational Conventions and Agreements
Name of Multilateral Environmental Agreement | Date
Biodiversity and Natural Resources
International Plant Protection Convention 1951
Agreement for the Establishment of a Commission for Controlling the Desert Locust in the Near East 1965
Convention on Wetlands of International Importance Especially as Water Fowl Habitat (RAMSAR) 1971
Convention Concerning the Protection of the World Cultural and Natural Heritage 1972
Convention on International Trade in Endangered Species of Wild Flora and Fauna (CITES) 1973
Convention on the Conservation of Migratory Species of Wild Animals 1979
Protocol to Amend the Convention on Wetlands of International Importance Especially as Water Fowl 1982
Habitat
Convention on Biological Diversity (CBD) 1992
Agreement for the  Establishment of the Near East Plant Protection Organization 1993
United Nations Convention to Combat Desertification in those Countries Experiencing Serious 1994
Drought and/or Desetrtification, Particularly in Africa
Protocol Concerning  Specially Protected Areas and Biological Diversity in the Mediterranean 1995
African Convention on the Conservation of Nature and Natural Resources (revised) 2003
International Tropical Timber Agreement 2006
Hazardous Materials and Chemicals
Convention Concerning Prevention and Control of Occupational Hazards Caused by Carcinogenic 1974
Substances and Agents
Convention on the Prohibition of the Development, Production and Stock -Piling of Bacteriological 1972
(Biological) and Toxin Weapons, and on their Destruction
Protocol on the Prevention of Pollution of the Mediterranean Sea by Transboundary Movements of 1976
Hazardous Wastes and their Disposal
Convention on the Prohibition of Military or any other Hostile Use of Environmental Modifica tion | 1976
Techniques
Basel Convention on the Control of Transboundary Movements of Hazardous Wastes and Their 1989
Disposal
Bamako Convention on the Ban of the Import into Africa and the Control of Transboundary 1991
Movement and Management of Hazardous Wastes within Africa
Amendment to the Basel Convention on the Control of Transboundary Movements of Hazardous | 1995
Wastes and Their Disposal
Stockholm Convention on Persistent Organic Pollutants (POPs) 2002
Atmosphere, Air Pollution and C limate Change
Treaty on Principles Governing the Activities of States in the Exploration and Use of Outer Space 1967
Including the Moon and Other Celestial Bodies
Vienna Convention for the Protection of the Ozone Layer 1985
Montreal Protocol on  Substances that Deplete the Ozone Layer 1987
(London) Amendment to the Montreal Protocol on Substances that Deplete the Ozone Layer 1990
United Nations Framework Convention on Climate Change 1992
(Copenhagen) Amendment to the Montreal Protocol on Substa nces that Deplete the Ozone Layer 1992
Kyoto Protocol 1997
Paris Agreement under the United Nations Framework Convention on Climate Change 2015
Health and Worker Safety
International Labour Organization Core Labour Standards 1936
Convention Concerning the Protection of Workers Against lonizing Radiation 1960
Convention Concerning the Protection of Workers Against Occupational Hazards in the Working 1977
Environment due to Air Pollution, Noise and Vibration
Occupational Safety and  Health Convention 1979
5.5 Requirements for Project Financing T IFC Requirements

The Project will be seeking financing from International Financing Institutions (IFI). Therefore,
the E&S requirements of such | FlI s must be considered
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which require the Project development to adhere to specific E&S requ irements which reflect
international best practice.

For the purpose of the ESIA, it will be based on the International Finance Corporation (IFC) E&S
requirements as well as the European Bank for Reconstruction and Development (EBRD ) E&S
requirements , both of which are discussed below.

IFC E&S Requirements

The IFC E&S requirements are considered the most comprehensive. The IFC of the World Bank

provides a range of guidance documents related to the assessment and management of E&S

issues in project d evelopment. Not only does IFC guidance provide a generally accepted basis for

good practice, but it also provides the technical cornerstone for the Equator Principles which set

out the E&S requirements of banks for project finance. The IFC requirements hav e become the
de facto international E&S performance benchmark for project financing.

Summarized below are the requirements for the International Finance Corporation (IFC).

IFC Policy on E&S Sustainability (2012)

The IFC policy on E&S Sustainability puts into practice | FCb6s overall
sustainability. The policy seeks to: (i) enhance the predictability, transparency, and
accountability of | FC6s actions and decision making;
and social risks and imp acts and improve their performance; and (i) enhance positive

devel opment outcomes on the ground. I n addition, t he
roles and responsibilities and other as applicable.

One of the key outputs of the Policy, is the E &S Categorization of projects, which are summarized
as follows:

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

A Category B: Business activiti ~ es with potential limited adverse environmental or social risks
and/or impacts that are few in number, generally site - specific, largely reversible, and readily
addressed through mitigation measures.

A Category C: Business activities with minimal or no advers e environmental or social risks
and/or impacts.

The IFC does not provide specific details on what wind farm projects should be classified

IFC Performance Standards (2012)

The IFC Performance Standards (PS) on Social and Environmental Sustainability set out a
framework for managing and improving project performance from planning and assessment,

through construction and operations to closure. The Performance Standards requirements are
summarized in the table below.

Table 12 :IFC Performance Standard Requirements

IFC PS Key Points

PS1: Assessment and PS1 underscores the importance of managing social and environmental

Management of performance throughout the life of a project by using a dynamic social and

Environmental and environmental management system. Specific objectives of this Performance

Social Risks and Standard are:

Impacts A To identify and assess social and environment impacts, both adverse and
beneficial, in the projectds area of in

A To avoid, o r where avoidance is not possible, minimize, mitigate, or
compensate for adverse impacts on workers, affected communities, and

i the environment;

A To ensure that affected communities are appropriately engaged on issues
that could potentially affect them; and

A To promote improved social and environment performance of companies
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IFC PS

Key Points

through the effective use of management systems.

PS2: Labour and
Working Conditions

The requirements set out in this PS have been in part guided by a number of

international conventions negotiated through the International Labour

Organization (ILO) and the United Nations (UN). Specific objectives of this

Performance Standard are:

A To establish, maintain and improve the worker -management relationship;

A Topromotet he fair treatment, non  -discrimination and equal opportunity of
workers and compliance with national labour and employment laws;

A To protect the workforce by addressing child labour and forced labour; and

A To promote safe and healthy working conditions, and to protect and
promote the health of workers.

PS 3: Resource
Efficiency and Pollution
Prevention

This Performance Standard outlines a project approach to pollution prevention
and abatement in line with international available technologies and practices.
It promotes the private sectords abilit
practices as far as their use is technically and financially feasible and cost -
effective in the context of a project that relies on commercially available skills
and res ources. Specific objectives of this Performance Standard are:
A To avoid or minimize adverse impacts on human health and the
environment by avoiding or minimizing pollution from project activities;
and
A To promote the reduction of emissions that contribute to climate change.

PS 4: Community
Health, Safety and
Security

This PS recognizes that project activities, equipment, and infrastructure often
bring benefits to communities including employment, services, and
opportunities for economic development. However, projects can also increase
risks arising from accidents, r eleases of hazardous materials, exposure to
diseases, and the use of security personnel. While acknowledging the public
authoritiesd role in promoting the healt]
PS addresses the project s p oespead of dcemmuniys p

health, safety and security.

PS 5: Land Acquisition
and Involuntary
Resettlement

Involuntary resettlement refers both to physical and economic displacement as
a result of project -related land acquisition. Where involuntary resettleme
unavoidable, appropriate measures to mitigate adverse impacts on displaced
persons and host communities should be carefully planned and implemented.

nt is

PS 6: Biodiversity
Conservation and
Sustainable

Management of Living
Natural Resources

This Perform ance Standard reflects the objectives of the Convention on
Biological Diversity to conserve biological diversity and promote the use of
renewable natural resources in a sustainable manner. This Performance
Standard addresses how project sponsors can avoid or mitigate threats to
biodiversity arising from their operations as well as sustainably manage
renewable natural resources. Specific objectives of this Performance Standard

are:

A To protect and conserve biodiversity; and
A To promote the sustainable managem ent and use of natural resources
through the adoption of practices that integrate conservation needs and

development priorities.

PS 8: Cultural Heritage

Consistent with the Convention Concerning the Protection of the World Cultural
and Natural Heritage, t  his Performance Standard aims to protect irreplaceable
cultural heritage and to guide project sponsors on protecting cultural heritage

in the course of their business operations.

Note: PS 7 (Indigenous Peoples) is not considered to be applicable to this Project. The Indigenous

World 2018 Report (IWGIA, 2018) states that Egypt is not classified as a country with indigenous

people. In addition, this was confirmed based on previous ex

periences on E&S assessments with

IFIs in Eqypt where such standard was not triggered.
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IFC EHS Guidelines

In addition, to the Performance Standards, the IFC have sector -specific EHS guideline
documents. With regards to the project the following are ap plicable:

A IEC General EHS Guidelines (2007) . identifies detailed EHS management and technical
recommendations which are applicable for all development projects

A IEC EHS Guidelines for Wind Energy (2015) . identifies they key E&S impacts that should be
investigated and provides detailed management and technical recommendations with regards
to Industry -Best Practice. The IFC EHS Guidelines identifies the following key issues:

- Landscape and visual

- Noise

- Biodiversity (to include birds and bats)
- Shadow fli cker

- Water quality

- Occupational health and safety
- Blade and ice throws

- Aviation

- Electromagnetic interference

- Public access

- Abnormal load transportation

A IFC EHS Guidelines for Electric Power Transmission and Distribution (2007): this in particular
could be applicable for the associated facilities of the Project (i.e. transmission line for
connection with the grid). The Guideline identifies they key E&S impacts that should be
investigated and provides detailed management and technical recommendations wit h regards
to Industry -Best Practice. The IFC EHS Guidelines identifies the following key issues:

- Biodiversity (to include birds and bats)
- Electric and magnetic fields

- Hazardous materials

- Occupational health and safety

- Community health and safety

EBRD Requirements

EBRD6s 2019 Environment abeeka toa&nsudeo througH its Eneilonimental and
social appraisal and monitoring processes, that the projects it finances:

A Are socially and environmentally sustainable;
A Respect the rights of  affected workers and communities; and
A Are designed and operated in compliance with applicable regulatory requirements and good
international practice.
In additon , EBRDO6s E&S policy i dentdipfoinveesr Iparrogee cdcsalaess wiOat eg

are proje cts that could result in potentially significant environmental and/or social impacts that
require an environmental and social impact assessment

To translate this objective into successful practical outcomes, EBRD has adopted a
comprehensive set of Performa  nce Requirements (PRs) covering key areas of environmental and
social impacts and issues.

EBRD is committed to promoting European Union (EU) environmental standards as well as the
European Principles for the Environment, to which it is a signatory, and whi ch are also reflected
in the PRs. EBRD expects clients to assess and manage the environmental and social issues
associated with their projects so that projects meet the PRs.
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The EBRD Performance Requirements applicable to this project are summarised in the

below.

table

Table 13 : Overview of Key Points of EBRD Performance Requirements of Relevance to the Project

EBRD PR Key Points Relevant to the Project
PR 1. | This PR outlines the process of appraising, managing and monitoring environmental and
Assessment social issues associated with a project consistent with the European Union environmental
and impact assessment directive ( 85/337/EEC as amended).
Management
of E&S Risks
and Impacts
PR 2: Labour This PR assures that human resources policies, procedures and standards will meet the
and Working following minimum requirements during the life of the Project with regards to labour and
Conditions working conditions:

A Establish and maintain a sound worker -management relationship and promote the fair
treatment, non -discrimination and equal opportunity of workers;

A Promote compliance with any collective agreements to which the client is a party,
national labo ur and employment laws, and the fundamental principles and key
regulatory standards embodied in the applicable ILO conventions; and

A Protect and promote the health of workers, especially by promoting safe and healthy
working conditions.

In addition, EBRD requ ires compliance with applicable EU Occupational Health and Safety

requirements and, where such requirements do not exist, applicable IFC Occupational Health

and Safety guidelines (IFC PS2).

PR 3: | Pollution prevention and abatement are key ingredients of a sustainable development

Resource agenda and EBRD - financed projects must meet good international practice in this regard.
Efficiency The impacts and issues associated with polluting activities need to be considered in all
and Pollution economic activities, and from effluents and emissions at the facility level, to impacts at a

Prevention regional and global level where appropriate. This performance requirement assures that all

and Control aspects of the Project will meet the following objectives:

A To avoid or, where avoidance is not possible, to minimize adverse impacts on human
health and the environment by avoiding or minimizing pollution directly arising from

_ projects;

A To assist clients in identifying project -related opportunities for energy and res ource

_ efficiency improvements and waste reduction; and

A To promote the reduction of project -related greenhouse gas emissions.

PR 4: Health While bringing many positive benefits to local communities, projects can also increase the

Safety and | potential for community exposure to risks and impacts arising from temporary or permanent

Security changes in population; transport of raw and finished materials; construction, operations and
decommissioning; accidents, structural failures, and releases of hazardou s materials. This
performance requirement addresses the project pr
avoid or minimise the risks and adverse impacts to community health, safety and security.

PR 5: Land Involuntary resettlement refers both to physical and economic displacement as a result of

Acquisition, project -related land acquisition. Where involuntary resettlement is unavoidable, appropriate

Restrictions measures to mitigate adverse impacts on displaced persons and host communities should be

on Land Use
and

carefully planned and implemented.

In voluntary
Resettlement
PR 6: | EBRD recognises the need for the protection and conservation of biodiversity in the context
Biodiversity of projects in which it invests. In pursuing these aims, EBRD is guided by and supports the
Conservation implementation of applicable international law and conventions and applicable EU Directives:
and To protect and conserve biodiversity;
Sustainable A To avoid, minimize and mi tigate impacts on biodiversity and offset significant residual
Management impacts, where appropriate, with the aim of achieving no net loss or a net gain of
of Living biodiversity;
Natural A To promote the sustainable management and use of natural resources;
Resources A To provide for fair and equi table sharing of the benefits from project development and
_ arising out of the utilization of genetic resources;
A To strengthen companiesd I|icense to operate,

through best practice management of biodiversity as a business
and

A To foster the development of pro -biodiversity business that offers alternative livelihoods
in place of unsustainable exploitation of the natural environment.

risk and opportunity;
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EBRD PR Key Points Relevant to the Project
PR 8: | Cultural heritage is important as a source of valuable historical and scientific information, as
Cultural an asset for economic and soci al devel opment, ar
Heritage identity, practices, and continuity. EBRD requires the protection of cultural heritage from

project activities.

PR 10: EBRD considers stakeholder engagement as an essential part of good business practice and
Information corporate citizenship. In particular, effective community engagement is central to the
Disclosure successful management of risks and impacts on communities, as well as central to achieving
and enhanced community benefits. The specific objectives of this PR are:
Stakeholder A To identify people or communities that are or could be affected by the Project, as well as
Engagement other interested patrties;

A To ensure that such stakeholders are appropriately engaged on environmental and social
issues that could potentially affect them through a process of information disclosure and
meaningful consultation; and

A To maintain a constructive rel
meaningful engagement during project implementation.

ationship with stake holders on an ongoing basis through

Note: PR 7 (Indigenous Peoples) is not considered to be applicable to this Project.

The

Indigenous World 2018 Report (IWGIA, 2018) states that Eg

ypt is not classified as a country with

indigenous people. In_addition, this was confirmed based on previous experiences on E&S

assessments with IFIs in Eqypt where such standard was not triggered.

In_addition,

PR 9

(Einancial Intermediaries) is also not c

onsidered applicable.
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6. Analysis of Alternatives

6.1 Site Selection Alternatives

The GoE has allocated to the NREA through Prime Ministerial Decree No. (37/4/15/14) of 2015
land for development of renewable energy projects through usufruct rights.

The area was proposed by the National Centre for Land -use Planning and was approved by t he
Council of Ministers. In line with the decree, the government assigned about 7,600km 2 in the
GoS, east and west of the Nile, Benban and Kom Ombo regions, of which about 5,700km 2 are for
wind projects (75% share) and about 1,900 km 2 for solar energy projects (25% share), This
includes an area of 1,220 km 2 in the GoS with a total capacity of 3,550 MW for wind power
projects (IRENA, 2018).

Of the 1,220 km 2 area in the GoS, currently an area of around 284km 2 is being developed for
multiple wind farm projects as noted in the figure below. The key factors taken into account for
selection of this area include the following:

A The land area is under governmental ownership and therefore doe s not require any land
acquisition measures

A The area is mostly free from competing uses;

A The area is presumed to be one of the areas in Egypt with the highest wind power potential;

A The area mostly consists of vast desert grounds;

A The geomorphology of the a  rea is favourable for wind power development requiring limited

construction and landscape modification measures;

A The access to the area can be considered to be easy requiring only limited road construction
measures

Based on the above, NREA has granted the Developer full access rights to the specific Project for
the development of a 500MW Wind Farm Project. Therefore, taking the above into account, there
are no site alternatives that were considered by the Developer in this case.

YELH
"' ) ’. 'l.
U\ AR
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[ ] sesa studied Area (284 km?) [ project site

Figure 14 : Project Site as Part of the 284km 2 Area Allocated for Wind Farm Developments
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6.2 Technology Alternatives

This section discusses several alternatives besides the development of a wind farm project. This
mainly includes other renewable energy alternatives suitable for Egypt, as well as other
technological alternatives for power generation such conventional thermal power plants.

6.2.1 Renewable Energy Development Projects

As discussed earlier, the GoE has taken bold steps to adopt an energy diversif ication strategy
with increased development of renewable energy and implementation of energy efficiency,
including assertive rehabilitation and maintenance programs in the power sector (IRENA, 2018).

To this extent, in 2013, the Arab Republic of Egypt (thr ough the Ministry of Electricity and
Renewable Energy) had developed and adopted the ISES 2015 T 2035, which provides an
ambitious plan to increase the contribution of renewable energy to 20% of the electricity
generated by the year 2020, through hydro, wi nd, and solar.

Egypt enjoys favourable solar radiation intensity and it is considered one of the most appropriate

regions for exploiting solar energy both for electricity generation and thermal heating
applications. Similar to the wind power development pr ocess, the GoE is developing many solar
development projects (to include solar Photovoltaic (PV) and concentrated solar power) through

the BOO mechanism and other (such as the Feed -In Tariff mechanism). Such development
projects have been identified within key areas that provide the most favourable potential and
conditions for solar development T this includes but not limited to Kom Ombo, West Nile,
Hurghada, Zaafarana, Benban and other.

With regards to hydropower, the main hydro resource in Egypt is the River Nile, with the highest
potential in Aswan where a series of power stations are located. Within this context, several
projects have been realised and several other hydroelectric plants are being developed.

Taking the above into account, with regards to the Project site in specific it is best utilised for

wi nd power projects. According to Egyptdés Wi nd Atl as (
Modelling 1991 -2005), the country is endowed with abundant wind energy resources, particularly

in the GoS ar ea. This is one of the best locations in the world for harnessing wind energy due to

its high stable wind speeds that reach on average between 8 and 10 m/s at a height of 100m,

along with the availability of large uninhabited desert areas. Check figure bel ow.

Therefore, as discussed earlier, the GoE has allocated to the NREA through Prime Ministerial
Decree No. (37/4/15/14) of 2015 an area of 1,220km2 in the GoS for wind development
projects.
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Figure 15 : Egypt's Wind Atlas (Source: IRENA, 2018)
6.2.2 Thermal Power Plants

Other energy generation alternatives suitable to be built in Egypt include conventional thermal

power plants, similar to others already existent in the country. Despite the advantages that a

solution of this kind would entail Zsuch as a potential bigger energy generation capacity or the
creation of more jobs during both construction and operation Z the disadvantages would be
significant; especially those related to environmental impacts. Conventional thermal power plans

are well known for their environmental impacts when compared to this Project and could include
significantly higher water consumpti on, generation of air pollutants and greenhouse gas
emissions, etc.

More i mportantly, as noted earlier such devel opment s
ISES2015 ¥ 20350 which in broad terms advocates for s$he
and increasing the share of renewable energy to 20% in 2020.

6.3 Design Alternatives

As discussed earlier, currently an area of around 284km 2 in the GoS is being developed for
multiple wind farm projects. NREA has granted the Developer full access rights t o the specific
Project for the development of a 500MW Wind Farm Project.

A Strategic and Cumulative Environmental and Social Assessment (SESA) was undertaken for the
284km 2 area (was carried out by the RCREEE on behalf of NREA) and the Wind Energy
Develop ers approved by the EEAA in July 2018.

One of the objectives of the SESA was to investigate the cumulative impacts of the wind farm
developments and identify constraints to be taken into account by the various developers.

The SESA investigated key E&S att ributes to include biodiversity, birds, bats, land use,
archaeology and cultural heritage, etc. In summary, the SESA does not identify any constraints

for the Project area that should be taken into account . However, the approval requirements
identified by EEAA on the SESA identified the following measures (discussed in further details in
ASectd2®n which have been taken into account prdirginary h e

design process:
- Turbine should be sited in rows perpendicular to the main wind direction;

- Adistance of 1km should be maintained between the rows;
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- Avoid turbines with lattice towers;

- Paint turbine blades to increase blade visibility and, thu s, decrease collision risk for
migrating roosting and local birds;

- Restrict turbine height to a reasonable maximum total tip height, as collision risk for
migrating birds is believed to increase with turbine height. A maximum total tip height of
120 mis recommended 1;

- Avoid lighting of wind turbines, as birds might be attracted to wind farm areas by lights
leading to an increased collision risk;

- Build the grid within a wind farm area and the grid between different wind farm areas by
underground cables. If the use of overhead lines cannot be avoided, such overhead lines
should be designed according to available guidelines;

- It is important to note that the SESA identifies buffer areas of importance for migratory
birds in which no turbines are allow ed to be sited. No such areas are located within the
Project site and therefore no specific measures should be undertaken; and

- Other operational mitigation measures to be considered which will be identified in the
ESIA to include an Active Turbine Manageme nt Plan.

In addition, one of the objectives of this ESIA is to build on the outcomes of the SESA and
investigate/identify any further site -specific E&S constraints to be taken into account by the
Project developer throughout the planning and design phase of the Pro ject. However, as
presented throughout the ESIA, no further site -specific constraints have been identified in
relation to the Project site. Therefore, there are no additional design alternatives to be considered

in relation to E&S issues. However, the ESIA identifies additional E&S requirements which must

be taken into account as presented throughout the document.

6.4 No -Project Alternative

The 6éno projectd alternative assumes that the 500MW Pr
be the case, then the Pr  oject site area would remain the same. The land area would remain with
its current characteristics T avast desert grounds with sparse vegetation.

Should the Project not move forward, then the Project Zelated negative environmental impacts

discussed throu ghout this ESIA would be averted. However, as noted throughout the ESIA,

generally such impacts do not pose any key issues of concern and can be adequately controlled

and mitigated through the i mplementati on 9® NevértheeessE SMP d
should the Project not move forward; the significant and crucial positive economic and

environmental benefits would not be realised. Such benefits include the f ollowing:

A This development allows for more sustainable development and shows the commitment of the
GoE to realizing the energy strategy;

A Contribute to increasing energy security through development of local energy resources and
reducing dependency on external energy sources;

A The clean energy produced from renewable energy resources is expected to reduce
consumption of alternative fuels for electricity generation, and will thus help in reducing
greenhouse gas emissions, as well as air poll utant emissions; and

A Project is expected during the construction and operation phase to generate local employment
and commit to other social responsibilities. As such, this is expected, to a certain extent, to

1 Note:in July 2022 new governmental approvals have been provided for an increase in tip height up until 220m. collision risk for
YAINI GAYy3a 0ANRA KFa 0SSy laaSaaSR FT2N G64KS GABRKSAIKI O2yarRSN

Page |62



subsequently enhance the socio  Zconomic condit ions and standards of living of the local
communities.

In conclusion, an ESIA must investigate all potential positive and negative impacts from a project

development. In the case of this Project, it is important to weigh the significant positive economic

and environmental impacts incurred from the Project development, against the negative

environment impacts anticipated at the site -specific level T in which generally this ESIA concludes

to be minor in nature and can be adequately controlled. The comparison in this chapter clearly
concludes that the 6éno projectdé alternative is not a pr
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7. Existing Physical, Biological and Social Environment

7.1 Landscape and Visual

This section provides an assessment of baseline conditions within the Project site and surrounds
in relation to landscape and visual.

7.1.1 Baseline Assessment Methodology

A site assessment was undertaken to characterise the general landscape and topography
characteristics of the Project site.

Based on several European guidelines and regulations, four zones of potential visual impact are
identified which can be distinguished as noted in the table below (SESA, 2018). At distances

greater than 10km visibility impacts are not relevant and can only be seen as minor elements in
the landscape (if seen at all).

Table 14 : Classification of Different Zones of Potential Visual Impact

Distance Perception of tall, man - made structures Impact
Up to 2 | perceptible, likely to be a pro minent feature in the landscape high impact
km
2to5km regularly perceptible, relatively prominent moderate
impact
5 to 10 | only perceptible in clear visibility, seen as part of the wider landscape low impact
km
> 10 km only occasionally seen in very clear visibility, only minor element in the no relevant
landscape (if at all) impact

Therefore, taking the above into account, the site assessment focused on identifying any key

critical visual receptors within the Project site and a 4 -5km radius from th e area. The ESIA
Team also crosschecked Google Maps to identify locations that should be verified during the

field surveys. Moreover, based on desktop review and consultations with relevant stakeholders

(to include Ras Ghareb Local City Council and Red Sea Governorate), any current plans in the
area as well as key visual receptors within a 15km radius from the Project site were identified

7.1.2 Results

Based on the site survey, generally, the landscape characters of the area can be classified as a
desert area with soil that is formed from sand, rocks, and gravel that is flat with very small
elevation differences and without any specific features. Most of the area is covered with
compact angular gravels and pebbles forming a so - called desert armour.

Hilly terrains can be found in its north -western part. The area is gently sloping from West to
East without pronounced landscape features such as steep slopes or escarpments. This is
illustrated in the following figures.

The figure below presents the gene ral landscape character of the Project site.
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Figure 16 : View and Landscape of the Project Area
Critical visual receptors are identified as those normally seen as valuable by the human

perception and include recreational activi ties, environmental reserves, local community
settlements, remarkable historical or cultural sites, and other.

Based on the site visit undertaken for the Project area and the 4 -5km radius, no critical visual
receptors were identified. The general area aro und the Project has different petroleum activities

but nothing major inside the Project site. The nearest neighbour to the Project area is a
petroleum company.

In addition, based on the literature review and consultations, no critical visual receptors were
identified within the 15km radius with the exception of Ras Ghareb city located at around 9km

to the southeast . There are several receptors located within the 15km radius as identified in
fiSection 7.20 b e | however those do not classify as key visual receptors. This includes an Air
Force Defence Unit, several Petroleum facilities, other wind farm development projects, dams,
and other.

Other key critical visual receptors are located at a distance from the Project area. This includes

for example: (1)  Zaafarana village located at more than 65 km to the north west; (2) closest

key archaeology/cu ltural heritage site (  harbour complex dating to the Old Kingdom located at
more than 30 km away) , (3) key biodiversity areas (Gabal El Zeit Important Bird Area located

near the Project site T additional details on this is provided i n A Se ct2oobalow); (4) a
touristic resort located 40 km to the north; (5) t he nearest police mobile station is located about

5 km from the site on the Ras Ghareb i Sheikh Fadl Road.

7.2 Land Use

This section provides an assessment of baseline conditions within the Project site and surrounds
in relation to land use.

7.2.1 Baseline Assessment Methodology

The baseline assessment of the o6formalé | and use was
plan s available from the relevant governmental entities i this includes in particular as related to

the ESIA (i) formal land use planning for Ras Ghareb; and (ii) area of critical environmental

concern planning. In addition, the ESIA Team reviewed the differen t studies undertaken for the

area.
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Understanding and characterising the informal, customary, or actual land use of the Project site

was mainly based on a detailed land use survey for the Project site and a 4 -5km radius to
document and understand any infor mal land use activities undertaken such as physical activities
(houses, structures, etc.) or economical activities (such as grazing, agricultural, petroleum

activities, etc.). The ESIA Team also checked the Project area on Google Earth prior to the site
survey and identified buildings/facilities that should be verified during the site visit. In addition,
consultations were undertaken with relevant stakeholders to further understand any informal
customary, or actual _ land use practices as identified througho ut the text below.

7.2.2 Formal Land Use

Local Formal Land Use Plan

Consultations were undertaken with the Ras Ghareb City Council to understand the formal land

use plan set for the Project area. According to such consultations, the specified area for the
Project i's not in the Citybés plan and based on the A
20160, it has been allocated to NREA for the developm

have been allocated to various developers by NREA.

As discussed ear lier, NREA has allocated to the Developer the Project site area in specific for
development of this Project.

General Petroleum Company

The area in general includes petroleum mining activities that are operated mostly by the

General Petroleum Company. A Work Coordination Agreement has been signed between NREA

and the General Petroleum Company in 2005 for an area of 700km 2 in which wind farm
developments will take place. The Agreement includes several articles for the development

projects to include for example:

A The General Petroleum Company has agreements for oil exploration and utilisation within

concession areas located within the agreed 700 km ? area.
A Wind turbines will be allocated in rows with a distance of 1km between each row and the
next
A A distance of 260m will be respected between each wind turbine
A The hub -height of the turbines should be around 65m above ground
A The dimensions of the concrete foundation should be around 20mx20m and depth of 4m
below ground
A Cables should be laid out next to the rows of turbines at a depth ranging from 1.5 -2m and

enclosed within special pipes with a diameter of around 15cm that connects to a substation
that will be constructed on an area of 500mx500m

A Within the same trench, communication cables will be included that will connect with a
control room in the main administrative building

A The wind rows will be serviced with internal roads with a width of 6m located adjacent to
each row and these roads should be designed without an asphalt layer and should be able to
withstand a load of 15ton/axle

A Other requirements will include an administrative building, service buildings, accommodation
facilities, etc.

A General Petroleum Company has the right to undertake surveys, measurements or any
other exploration activities along with any other company associated with it. The agreement
identifies several provisions that should be met for any well drilling or survey ac tivities some
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of which include: (i) ensure appropriate areas are available within the wind farms for
installation of equipment and machinery to undertake required surveys; (ii) turn off turbines

when required for security reasons or reduce noise impacts on survey results; (iii) provide
the General Petroleum Company with final, detailed and accurate as built drawings for all
infrastructure elements above and underground (e.g. cables, roads, etc.).

A Identifies areas where no wind farm development projects are allowed. No such areas are
located within the Project site.

A NREA will inform the General Petroleum Company before commencement of any activity of
any wind farm development in the area.

Areas of Critical Environmental Concern

Planning for areas of critic  al environmental concern is under the responsibility of the EEAA and

this includes I mportant Bird Areas (1 BAs) and natur al
team published in 2013 the locations for all current and future natural protectorates. The

Project location is not located within any existing or planned natural protectorates, where the

closest is 70km away to include the planned natural protectorate at Ras Shukeir.

In addition, Egypt has 34 IBAs and the closest IBA to the Project site is Gabal E | Zeit, covering a
100 -km strip along the shoreline starting 21 km north of Ras Ghareb reaching its end 50 km
north of Hurghada. The Gabal El Zeit IBA is located on the borders of the Project site and in
addition around 1km 2 of the IBA is located within the Project site as noted in the figure below.

Taking the above into account, it is important to note that there is no relevant Egyptian
legislation which prevents development projects (including wind farms) within IBAs or
legislations which identify any specific constraints to be taken into account.

According to the Strategic and Cumulative Environmental and Social Assessment (RCREEE,
2018), which covers the overall NREA wind farm project development area along the Gulf of
Suez, including the Project site, this overlap has been identified, as noted in the figure below.
Based on the expected impact of the wind farm developments and the mitigation measures

particularly required to minimize any potential impact to an acceptable level, the SESA states
it he ecol ogi cal function of t he I BA wi || not be dec
appropriate mitigation measures wil/ be considered an

also st ates fié devel opment of wiem gartofthe bVinag gaecti n-pletBed, ea st
which overlaps with the Important Bird Area Gebel El Zeit, needs to be discussed amongst
relevant stakeholders ensuring the preservation of the ecological function of the IBA Gebel EI

Zeit as a migration corridor for |l arge soaring birds. o

Taking the above into account, based on the approval requirements identified in the SESA and

al so based on RCREEEG®Ss experience with ot her wind fa
following measures are identified to be taken into accou ntas di scussed ear b3&r in 0

- Turbine should be sited in rows perpendicular to the main wind direction ;
- Adistance of 1km should be maintained between the rows ;
- Avoid turbines with lattice towers ;

- Paint turbine blades to increase blade visibility and, thus, decrease collision risk for
migrating roosting and local birds ;

- Restrict turbine height to a reasonable maximum total tip height , as collision risk for
migrating birds is believed to increase with turbine height. A maximum total tip height of
120 m is recommended; however, this should not be regarded as a strict limitation.
According to the technical characteristics of modern turbi nes exceeding a height of 120
m might be acceptable to a certain degree . It is worth noting that in July 2022, the
Government of Egypt has provided a permit to upgrade the turbine heights up until
220m, while the Developer have selected turbine specificati ons with a 180m tip height.
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Impacts have been properly assessed for the increase in tip height accordingly as
di scussed | at ex58i6a¢ ASecti on

- Avoid lighting of wind turbines, as birds might be attracted to wind farm ar eas by lights
leading to an increased collision risk ;

- Build the grid within a wind farm area and the grid between different wind farm areas by
underground cables. If the use of overhead lines cannot be avoided, such overhead lines
should be designed accord ing to available guidelines  ;

- Itis important to note that the SESA identifies buffer areas of importance for migratory
birds in which no turbines are allowed to be sited. No such areas are located within the
Project site and therefore no specific measures should be undertaken ; and

- Other operational mitigation measures to be considered which will be identified in the
ESIA to include an Active Turbine Management Plan.

BAGebdl Bl Zex™

Figure 17 : SESA Area Overlap with IBA

Land Ownership
The Government of Egypt (GoE) has allocated to the NRE/

of the year 20160, | and for development of renewabl e e
The area was proposed by the National Centre for Land -use Planning and was approved by the

Council of Ministers. In line with the decree, this includes an area of 1,220 km 2 in the Gulf of

Suez (GoS) with a total capacity of 3,550 MW for wind power projects. Of the 1,220 km 2 areain

the GosS, currently an area of around 284km ? is being developed for multiple wind farm

projects.

Based on the above, NREA has granted the Developer full access rights to the specific Project
for the development of a 500MW Wind Farm Project. Therefore, the land is currently under th e
ownership of NREA.
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7.2.3 Actual Land Use

As discussed earlier, a detailed land use survey was undertaken for the Project site and a 4 -
5km radius to document and understand any informal land use activities undertaken such as

physical activities (houses, struct ures, etc.) or economical activities (such as grazing,
agricultural, petroleum activities, etc.).

Based on the site survey it can be concluded that t here are no housing structures, settlements

or residential areas within the Project site. In addition, no e conomic activities or evidence of

such activities were noted within the Project site to include grazing activities or agricultural

activities. It was noted that one Bedouin working as a guard for a nearby wind farm project

(Lekela project) lives in a temp orary shed in the northern area , but outside the boundaries of
the Project.

Based on the site surveys and assessment, the only land use activity noted within the Project
site and 4 -5km radius include mainly petroleum activities and operational petroleum c ompanies
the following which are also presented in the figure and table that follows.

The ESIA Team met with representatives from the petroleum companies to understand the

nature of activities and use of these facilities. Generally, employees work during normal working
hours and are on call in case of emergency. There are no lodging facilities in these facilities

identified above. As a result, these are not considered as populated areas or sensitive receptor
locations.

Apart from those receptors identified above, the area in general is uninhabited and vacant with
no indication or evidence of any physical or economical land use activities throughout the
Project site and its 4  -5km radius.

Other notable land uses include: () t he nearest police mobile station is located about 5 km from

the site on the Ras Ghareb I Sheikh Fadl Road ; and (ii)) t here is an Air Force Defence Unit

located around 9km to the north. Based on available information this Air Force Defence Unit

includes offices, training grounds, radar systems, mosque, and barracks for accommodation of

soldiers that is likely on a rotational basi s; (iii) there are other operational wind farms within the
areaithis is discussed in fuBibmer details in fASecti on

Table 15 : The Main Key Activities/Facilities Identified in the Vicinity of the Project Site

Description and importance as visual

Photo
receptor

# Coordinates

28°32'46.33"N Gas plant i GAPCO

32°55'30.84"E Located in the north eastern direction
Distance from Project Centre is 7.5 km
Distance from nearest project border is 3.8
km

2 28°30'45.51"N Activities of one of the petroleum
32°57'38.53"E companies

Located in the eastern direction

Distance from Project Centre is 7.5 km
Distance from nearest project border is 4.6
km

3 28°27'17.51"N Activities of one of the petroleum
33°0'59.23"E companies

Located in the south eastern direction
Distance from Project Centre is 8.5 km
Distance from nearest project border is 5.0 Wi it
km ¥ g
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28°26'54.96"N
32°59'47.38"E

Dara Petroleum Co. Gate

Located in the south eastern direction
Distance from Project Centre is 7. 0 km
Distance from nearest project border is 2.9
km

28°26'36.02"N
32°57'56.10"E

Sub Station location

Located in the south eastern direction
Distance from Project Centre is 4.0 km
Distance from nearest project border is 380 m

28°24'47.79"N
32°57'48.64"E

Dara Petroleum Co. Field

Located in the southern direction

Distance from Project Centre is 5.5 km
Distance from nearest project border is 270 m

28°23'52.67"N
32°57'48.00"E

West Ras Bakr Petroleum Co. - office
building & parking

Located in the southern direction

Distance from Project Centre is 9.0 km

Distance from nearest project border is 480 m

28°25'18.11"N
32°51'48.87"E

Activities of one of the petroleum
companies

Located in the western direction

Distance from Project Centre is 7.1 km

Distance from nearest project border is 4.65
km

28°24'9.67"N
32°55'12.02"E

West Ras Bakr Petroleum Co. Gate

Located in the south eastern direction
Distance from Project Centre is 7.0 km
Distance from nearest project border is 430 m

10

28°23'41.72"N
32°51'18.84"E

H Area -Dara Petroleum Co.

Located in the south western direction

Distance from Project Centre is 9.0 km

Distance from nearest project b order is 4.8
km

11

28°21'51.20"N
32°53'33.54"E

K Area -Dara Petroleum Co. - far away
about 11 km from project center at South
west direction, and about 5.35 km from the
nearest project border
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12 | 28°21'44.29"N Activities of one of the petroleum
32°55'14.54"E companies

Located in the south western direction
Distance from Project Centre is 10.0 km
Distance from nearest project border is 4.2

km
13 | 28°24'4.49"N An old site for a petroleum company located
32°55'49.45"E at the southern border includes unfixed

caravans and some equipment.
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Old and Obsolete Land Use Locations

During the site surveying by the ESIA Team, some old and obsolete areas have been detected

at the Project area especially at the northern part of the site. Mainly they are old and obsolete
oil wells, with no ongoing activities onsite. The following are clarifying the coordinates of the
main findings with  some photos.
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POINT 1

£
Figure 19 :Old and Obsolete Locations

Table 16 : Old and Obsolete Land Use Locations

28°29'24.21"N
32°53'51.20"E
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POINT 2

28°29'2.33"N
32°53'32.14"E
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POINT 3 28°29'22.16"N
32°53'5.45"E

Bedouin Groups
The key Bedouin group known in the area is the Mabaza
in the mountain range to the west of the site as well as within the local governmental unit in
Ras Ghareb. Currently, the Mabaza tribe settle permane
Wadi Dara. Such Bedouin groups generally engage in traditional economic activities such as
agriculture and animal husbandry and in addition, t hey are also employed in the Development

projects in the area (mainly the petroleum companies) either as guides, security guards, or
contractors.

I n general, |l ocal Bedouin tribes (to include Mabdaza t
required to own | and. Therefore, Bedouins apply a type of customary ownership which is not an
official process known as Urfi Contracts and Ghafra System.

Bedouin tribes claim rights of these lands based on their knowledge of the area and the alleged

history of their famil vy living there for generations, even though they do not have official

documents to support such claims. This practice is fol
documents are not considered by the GoE as official documents and are not considered to be

supported legally. Furthermore, aiming at declaring their possession of the lands, separate

houses are built and scattered in such lands. The residents construct the houses with no legal

license (RCREEE, ECO Consult and EcoConServ, May 2020). If the land is not being used or

inhabited by any Bedouin groups then the Ghafra system is not considered applicable.
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In order to avoid conflicts with Bedouins, companies involved in development projects over

lands c laimed by Bedouins always try to get into certain arrangements with the tribes. In

general, developers employ Bedouin groups to provide support in implementing their projects

and providing security and protection for an agreed financial compensation. They can also work
on various tasks related to the project (such as becoming security guards, provision of raw

materials, provision of food supplies and water to the workers, etc.). In terms of engagement

and information disclosure, the most important person to engage will be their community leader
(i.e. the male head of the family) (RCREEE, ECO Consult and EcoConServ, May 2020).

Consultations were undertaken with the head and elders of such Bedouin families. Key
outcomes are summarised below:

A Currently, there  are no Bedouin families residing at or near the Project site. Such Bedouin
families settle in Ras Gharib town, Zaafarana, Wadi Dara.

A There are no economic activities undertaken by Bedouin families in or near the Project site
such as agricultural activit  ies, grazing, etc.

A Bedouin families undertake security and guarding practices for existing projects and projects
under construction located in the areas in which they exist based on agreements signed
between the Developer or EPC Contractor and a represent ative of these Bedouin families.

7.3  Geology, Hydrology and Hydrogeology

This section provides an assessment of baseline conditions within the Project site and surrounds
in relation to geology, hydrology, and hydrogeology.

7.3.1 Baseline Assessment Methodology

The assessment was based on review of secondary data to include literature review of previous
publications and studies related to geology, hydrology and hydrogeology. In addition, a site
assessment was undertaken to confirm and verify the outcomes of the li terature review and
document conditions on the ground.

Geology

The Project site is a part of Gharib plain which extends Northeast (NE) - Southwest (SW) parallel
to the Gulf of Suez and is bounded from the west by the higher mountainous range and from
the east by western coast of the Gulf of Suez.

Geologically, the Pro ject site is located in the sedimentary basin called West Bakr that has many
productive petroleum wells. As noted in the figure below, Quaternary deposits (Post -Miocene)
are the main exposed sediments covering the entire Project site.

These deposits are co mposed of gravels, sand, clay, aeolian sand sheets and sand
accumulations. They are mainly clastic sediments of different textures ranging from silt to

gravel size. The composition of the Quaternary deposits is mainly the weathering products of

the surroun ding exposed rocks. The colour of the soil cover (Quaternary deposits) reflects the

source of the sediments. The area within and around the Project site consists mainly of granitic

rocks rich in feldspars reddish in colour, while the soil cover in this re gion predominantly
reddish as it consists of fragments of granite and feldspars, the weathered products of granites.
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Figure 20 : Geological Formations within Project Site and Surrounding Areas

During the field survey, with the

help of geological maps and aerial photographs, the different

types of soil, characteristics and their location in the Project area were investigated. This
includes 3 alluvium terraces as noted in the figure and table below.

R e

Figure 21 : Distribution of Alluvium Terraces
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Table 17 : Description of Alluvium Terraces within Project Site

Type Description

T1

These terraces are exposed along the western part of the site and cut by numerous shallow and

wide tributaries drain eastward to the Gulf of Suez. The maximum elevation of the terraces at

the northwest part is about 135 m (a.m.s.l) while it attains about 120 m (a.m.s.l.) at the

southwest part . The height of the of the terrace above the ground level (the level of the
following terrace) varies from 1 m to about 4 m at the northwest while it varies from 1 m to

about 3 at the southwest. This terrace composed of very coarse chert nodules, cobbles and

boulders of granite, basalt, impeded in fine clay and sand

T2

These terraces are exposed along the floor of the tributaries cutting through the terrace T1. The

height of the terrace T2 above the ground level (the level of the following terrace) varies from

0.5 m to about 2.5 m at the northwest while it varies f rom 0.5 m to about 1.5 at the southwest.
This terrace composed of medium sized chert nodules, fragments igneous rocks impeded in fine

clay and sand. The fine clay and sand fraction is greater than that in the previous terrace (T1).

T3

These terraces are  exposed along the floor of the tributaries cutting through the terrace T2. The

height of the terrace T3 above the ground level (the level of the following terrace) varies from

<0.5 m to about 1 m. the northwest while it varies from 0.5 m to about 1 at the southwest. This
terrace composed of small nodules, fragments of igneous rocks impeded in fine clay and sand.

The fine clay and sand fraction is greater than that in the previous terrace T2.

Hydrology

The physiographic features of the area that includes the location of the Project and
surroundings could be differentiated into a high, medium and low relief unit as noted below.

A

High Relief Unit : this unit comprises the mountainous area which is composed essentially of
Pre-Cambrian basement rocks and representing the main catchments area of El Hawashyia
basin. This area rises above 500 m above mean sea level

Medium Relief Unit: this unit occupies the eastern foot slopes of the mountainous area. This
area is composed of hilly dissected and weathered zone . The elevation range of this unit
ranges from 150 up to 500 m (amsl).

Low Relief Unit: the unit occupies the low land area between the hilly unit area and the Gulf

of Suez. The ground surface elevation of this unite is less than 150 m (a.m.s.l). It comprises

the following geomorphic units. Masoud et al. (2012) considered this unit as a piedmont
plain. This unite comprise the morphotectonic depression that occupies the area between

the foot cliff of the mountainous area to the west and the gorge of EI Hawashyia basin to the

east. It is surrounded to the north and south by the dissected alluvial terraces and the

dissected peneplain. It represents a good collecting basin for surface water runoff. It has a

ground elevation ranging between 260 and 370 m, with general surface slope towards the

east.

In addition, the following geomorphic features are expected in this plain:

Dissected alluvial terrace unit . it occupies an extended plain covered by thick alluvial
terraces. It faces the hilly area and received its outwash of the weathering products.

Coastal plain unit _: it occupies a limited zone towards the east between the dissected alluvial

plain and the Gulf of Suez shore line. This coastal plain is narrow to the north and becomes
wider towards the south. It receives the finer sediments carried through streams, which cut

the dissected alluvial plain and the peneplain

Salinas and lakes unit _ : it occupies a low land area north of Ras Abu Bakr and appear below
sea level. Sabkhas, salt marshes and ponds of saline water surround it . They receive their
water through inundation and seepage from the surrounding flow

Southern dissected peneplain unit: it occupies the elevated land south Hawashiya basin and
slopes tow ards the south and northeast.

Wadi channel unit _: it occupies the main channels of the 5 Wadies dissecting the area of the
Project which are from the north to south, Wadi North Hawashiya, Wadi Hawashiya, Wadi
South Hawashiya, Wadi Bakr and wadi North Abu H ad as presented in the figure below.
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Figure 22 : Physiography of the Project Site and Surrounding Areas

Ras Gharib

Guif od Suez

Figure 23 : Elevation Model of the Project Area

Based on the site visit undertaken, it is clear that the Project concession is located in a simple
relief area characterized by:
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A Simple relief wide plain area with a very gentle slope towards Gulf of Suez.
A Complete absence of any deep drainage lines and or well -developed alluvial fans.
A The main drainage lines traversing the Project site are very weak, shallow and the surface
signs of their existence disappear on the way to the Gulf of Suez except Wadi Hawashiya
that is crossing the northern part of the site.
A A complete absence of strong and well -developed geomorphic features like deep wadies,
depressions, steep slope scarps, conspicuous hill heights. Therefore, the project location is
very ideal concerning the accessibility.
Hydrogeology

The figure below presents the hydrogeological conditions of the Project site and surrounding

areas, based on the hydrogeological map of Egypt of 1999. As noted, the Project site is located

in an area of wadi deposits with moderate to low productive aquifer s with insignificant surface
recharge and limited sub  -surface recharge . This entails that there are no shallow groundwater
aquifers with a continuous source of fresh water recharge, and this is due to the lack of rain and

large drainage basins to collect r ainwater.

There is no utilization of groundwater in the Project site, even with the petroleum and oil
companies operating in the region. In the wide area surrounding the site, the recent well
inventory and available literature show that groundwater wells a re concentrated within Wadi
Araba, located about 50 km north of Project site. Wadi Araba was considered as a wadi with

high groundwater possibility (Aggour, 1990). Rocks belonging to Carboniferous and Lower
Cretaceous sandstone represent the main source of water in the Wadi Araba Depression. The
water is tapped from springs, shallow wells and occasionally deep wells. The collected
information from shallow groundwater wells and springs in Wadi Araba reveals that the water

salinity varies between 1025 to part s per million (ppm) and 50,233 ppm.

In the GoS, groundwater is used mainly for touristic and industrial purposes. According to the

rates of groundwater withdrawal with respect to water requirements, the Gulf province includes

areas into which the groundwat er represents 10 -40% of the utilized water supplies. The daily
discharge ranges from 260 to 3000 m3/day at Wadi Araba and El Sukhna - Zafrana localities
respectively (Sewidan and Misak, 1992). The continuous use of such water potentially stresses

its quantit y and quality.
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7.4  Biodiversity

This section provides an assessment of baseline conditions within the Project site and surrounds

in relation to  biodiversity. It is important to note that biodiversity assessed in this section

excludes birds (avi -fauna) and bats, which are discussed separa tely in firSé c tainan
i S e c t7.6@ nespectively.

7.4.1 Baseline Assessment Methodology

The baseline assessment of the Project site was based on a literature review, which was based

on previous studies, data, surveys, and records available in published scientific papers, books,

and journals on fl ora and fauna species recorded within the study region in general. It is
important to note that since the available literature on the Project site and its vicinity is

relatively limited, the literature reviewed included a wide spectrum of references includ ing
international references that have a wider focus than the region of the Project. Additionally, a

special consideration was given to the Strategic and Cumulative Environmental and Social
Assessment for an Area of 284 km 2 at the Gulf of Suez (SESA) (2018 ).

A field survey was undertaken at the Project site during the spring 2020. The focus of the field
survey was mainly to identify key habitats and identify any outstanding biodiversity taxa and/or
elements that could require specific focus.

The field survey ma inly included field observations, where the site was examined carefully for

the presence of active animals, animal signs and tracts, active burrows, remains or any other

vital signs that indicate the activity of animals. Due to the large size of the Projec t site, the
research team focused on areas of high priorities; mainly wadis since they are believed to be

the main corridors that animals would use in moving around the site. Similar approach was

followed for the flora survey where the survey focused on si des of wadis and any areas where
vegetation was noticed. In addition, the site was surveyed for occurring plant species which

were noted and recorded to include number of species, coverage interception per species, etc.

Fauna and Flora Species status

All species recorded as part of the literature review had their conservation status identified
according to International Union for Conservation of Nature (IUCN) Red List of Threatened

Species (IUCN, 2020), which provides the global conservation status of evaluated species. Since
Egypt does not have national Red Lists for most taxa, the regional assessments of the
Mediterranean region and North African region were reviewed for any species that could be of
conservation value on the regional level.

7.4.2 Results

In accordance with the methodology discussed above, the results below discuss the findings and
outcomes for flora and fauna based on the literature review and field survey.

(i) FElora

According to Olson et al (2001), the project area is located in the Desert and Xeric Shrublands

Biome and more specifically in the Ecoregion of Red Sea Coastal Desert. Applying the

classification elaborated by Harhash et al. (2015) to the habitats found in the Project area, the

whole Project area must be attributed to the main ha bitat system fiDeserto. The
the Proj ect area can be <classifiedSyst efirfHa makRlaaie slean do0)
crossed by AValleys and Canyonso (i .-Syswadi il owhiLamdiel

According to SESA (RCREEE, 2018), the Project area consists mainly of flat pebble desert cut by
shallow drainage lines; wadis. As typical for desert regions, habitats are limited in diversity and

coverage. Wadis, which have a relatively high level of diversity, are marked with fine sand and

clay sediments deposited by old, slow surface flows. Vegetation cover in the Project area was
found to be extremely sparse and restricted to single drainage channels. Vegetation within the
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Project area generally has a low species composition, density and a ve ry patchy distribution.
The wadis tend to support the most vegetation due to generally higher soil moisture levels.

According to Abd ElI -Ghani et al. (2014), the Project site is located in what is defined as the
Eastern Desert of Egypt. More specifically, t he Project area is located in the Red Sea Coastal
Land. Climatically, the project area lies within the hyper -arid provinces (Ayyad et al., 1993).
Generally, the desert vegetation in the Project area is characterised by openness and composed

of a permanent framework of perennials, the interspaces of which may be occupied by
ephemerals after winter rains. The appearance of ephemerals and their duration depend on the

irregular rainfall. The modification of the plant cover is relative to the soil thickness. A t hin soil
will be moistened during the rainy season but will be dried in a short time. Deep soils allow the

storage of some water in the subsoil providing a continuous supply of moisture for the deeply

seated roots of perennials.

Legend
@ Red Sea Coastal Desert
l 10 km |

Figure 25 : Location of Project in Reference to Ecoregions of the W orld (TEOW)

According to literature review of the flora recorded along the coastal desert of the Red Sea, a

total of 68 species were recorded in the Project site and its vicinity (Abd El -Ghani et al, 2014),

see table below . Out of the 68 species documented to be recorded in the Project area and its
vicinity from the literature review, only five were found to be evaluated on the global level of

| UCNOG s Red Li st of Threat enkdl oSphclt are svaluatédUaS Neast 2 0 1 9
Concern.

Table 18 : List of Plant Species Recorded during Field Visit and Literature Review

Family Scientific name IUCN Red List of Threatened
Species (2020)
Ephedraceae Ephedra aphylla  Forssk. Least Concern
Amaranthaceae Aerva javanica  (Burm. f.) Juss. ex Schult. Not Evaluated
Amaranthus viridis L. Not Evaluated
Apocynaceae Calotropis procera  (Aiton) W.T. Aiton Not Evaluated
Leptadenia pyrotechnica  (Forssk.) Decne. Not Evaluated

Page |81



Family Scientific name IUCN Red List of Threatened
Species (2020)
Pergularia tomentosa L. Not Evaluated
Asteraceae Artemisia judaica L. Not Evaluated

Centaurea calcitrapa L.

Not Evaluated

Centaurea scoparia _ Sieber ex Spreng.

Not Evaluated

Cotula cinerea Delile

Not Evaluated

Echinops spinosus L.

Not Evaluated

Ifloga spicata  (Forssk.) Sch. Bip.

Not Evaluated

Iphiona mucronata  (Forssk.) Asch. et Schweinf.

Not Evaluated

Launaea spinosa (Forssk.) Sch. Bip. ex Kuntze

Not Evaluated

Limbarda crithmoides  (L.) Dumort.

Not Evaluated

Pluchea dioscoridis  (L.) DC.

Least Concern

Pulicaria incisa (Lam.) DC.

Not Evaluated

Pulicaria undulata  (L.) C.A. Mey.

Not Evaluated

Reichardia tingitana _ (L.) Roth

Not Evaluated

Senecio glaucus L.

Not Evaluated

Sonchus oleraceus L.

Not Evaluated

Boraginaceae

Heliotropium bacciferum Forssk.

Not Evaluated

Trichodesma africanum (L) R. Br.

Not Evaluated

Brassicaceae

Diplotaxis harra  (Forssk.) Boiss.

Least Concern (Europe)

Farsetia aegyptia Turra

Not Evaluated

Matthiola longipetala  (Vent.) DC.

Not Evaluated

Zilla spinosa__ (L.) Prantl

Not Evaluated

Capparaceae

Capparis spinosa L.

Not Evaluated

Caryophyllaceae

Polycarpaea robbairea  (Kuntze) Greuter & Burdet

Not Evaluated

Chenopodiaceae

Anabasis articulata  (Forssk.) Mog.

Not Evaluated

Arthrocnemum macrostachyum (Moric.) K. Koch

Not Evaluated

Atriplex halimus L.

Not Evaluated

Chenopodium album L.

Not Evaluated

Halocnemum strobilaceum (Pall.) M.Bieb.

Not Evaluated

Halopeplis perfoliata  (Forssk.) Bunge ex Asch.

Not Evaluated

Haloxylon salicornicum  (Mog.) Bunge ex Boiss.

Not Evaluated

Salsola imbricata  Forssk.

Not Evaluated

Suaeda monoica Forssk. ex J.F. Gmel.

Not Evaluated

Cleomaceae

Cleome amblyocarpa Barratte &Murb.

Not Evaluated

Cleome droserifolia (Forssk.)Delile

Not Evaluated

Convolvulaceae

Convolvulus hystrix  Vahl

Not Evaluated

Euphorbiaceae

Ricinus communis L.

Not Evaluated

Fabaceae Acacia seyal Delile Not Evaluated
Acacia tortilis (Forssk.) Hayne Not Evaluated
Alhagi graecorum  Boiss. Not Evaluated
Lotus hebranicus  Hochst. ex Brand Not Evaluated
Fabaceae Taverniera aegyptiaca  Boiss. Not Evaluated
(cont.)

Frankeniaceae

Frankenia hirsuta L.

Not Evaluated

Geraniaceae

Erodium glaucophyllum (L. ) LOH®T .

Not Evaluated

Nitrariaceae

Nitraria retusa  (Forssk.) Asch.

Not Evaluated

Orobanchaceae Cistanche phelypaea (L.) Cout. Not Evaluated
Polygonaceae Calligonum polygonoides L. Not Evaluated
Resedaceae Ochradenus baccatus  Delile Not Evaluated
Reseda pruinosa  Delile Not Evaluated
Solanaceae Hyoscyamus muticus L. Not Evaluated
Tamaricaceae Reaumuria hirtella  Jaub. & Spach Not Evaluated
Tamarix nilotica  (Ehrenb.) Bunge Least Concern
Tamarix tetragyna Ehrenb. Not Evaluated
Urticaceae Forsskaolea tenacissima L. Not Evaluated

Zygophyllaceae

Fagonia arabica L.

Not Evaluated

Fagonia bruguieri  DC.

Not Evaluated

Fagonia mollis  Delile

Not Evaluated

Zygophyllum album  L.f.

Not Evaluated

Zygophyllum coccineum L.

Not Evaluated
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Family Scientific name IUCN Red List of Threatened
Species (2020)
Zygophyllum simplex L. Not Evaluated
Juncaceae Juncus rigidus  Desf. Not Evaluated
Poaceae Pennisetum setaceum  (Forssk.) Chiov. Least Concern
Phragmites australis  (Cav.) Trin. ex Steud. Least Concern
(i) Fauna

The specific outcomes of the field survey in relation to faunal species are discussed below
covering mammals and reptiles & amphibians.

a. Mammals

The study site in particular was not studied in detail in previous faunal studies. According to
SESA (RCREEE, 2018), mammals distribution is associated with the distribution and abundance

of vegetation cover and therefore most species are found in vegetate
mountain slopes. However, literature review has shown that 23 species occur in the

and its vicinity (Hoath, 2004), see
are listed since their distribution range maps have shown that they are present in the general
area of the Project site although no specific studies have confirmed that. Additionally, some of

the species list ed are known to be present in the highlands to the west of the

table below.

therefore are considered to be present in the vicinity of the

Out of the 23 species listed, twenty are listed as Least Concern according to I
Threatened Species while two are evaluated as Threatened (both Vulnerable);

while the remaining species is evaluated as Near Threatened;
hyaena . The Capra nubiana and Gazella dorcas have the area
Regarding the
mountainous areas and is expected to be present, if at all, to the west of the
mountains. As for

and Gazella dorcas,

distribution

range.

Capra nubiana ,

the species typical

d wadis, rocky hillsides or
Project site

It should be mentioned that some of the species

Project site and
Project site, even if small numbers.

UCNb6és Red
Capra nubiana
Hyaena
of the Project site as part of their
habitats include
Project site in the

Gazella dorcas , considering the degraded habitats in the general area of the

Project site and the high level of human disturbance, especially accessibility of the site, it is

highly unlikely that the species could be present in the general area of the

Project site. Final ly,

regarding the Striped Hyaena (Near Threatened), the species is known to have a very wide

home range reaching up to 60km. Although it could still be present in the
numbers are believed to be extremely low and would be generally confine

Project site, its
d to areas with very

low human presence. In addition, it is important to note that no mammals were recorded

opportunistically

Table 19 : Mammal species (exclu

onsite during the field surveys undertaken in the bird monitoring surveys.

ding bats) Recorded in Project Site and its Vicinity

Family Scientific name Common name IUCN Red List of Threatened Species
(2020)
Erinaceidae Hemiechinus auritus Long -eared Hedgehog Least Concern
Leporidae Lepus capensis Cape Hare Least Concern
Muridae Jaculus jaculus Lesser Egyptian Jerboa Least Concern
Gerbillus gerbillus Lesser Egyptian Gerbil Least Concern
Gerbillus henleyi Pygmy Gerbil Least Concern
Gerbillus dasyurus Wagner 6s Ger If Least Concern
Gerbillus pyramidum Greater Egyptian | Least Concern
Gerbil
Gerbillus floweri FIl ower 6s Ger K LeastConcern
Muridae Sekeetamys calurus Bushy -tailed Jird Least Concern
(cont.) Acomys russatus Golden Spiny Mouse Least Concern
Acomys cahirinus Cairo Spiny Mouse Least Concern
Meriones crassus Sundevall 6s J LeastConcern
Herpestidae Herpestes Egyptian Mongoose Least Concern
ichneumon
Canidae Felis silvestris Wild Cat Least Concern
Vulpes rueppellii Ruppel |l 6s F o)X LeastConcern
Vulpes zerda Fennec Fox Least Concern
Canis lupaster / African Wolf / Least Concern
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Family Scientific name Common name IUCN Red List of Threatened Species
(2020)
Canis aureus Golden Jackal
Hyaena hyaena Striped Hyena Near Threatened
Procaviidae Procavia capensis Rock Hyrax Least Concern
Bovidae Capra nubiana Nubian Ibex Vulnerable
Gazella dorcas Dorcas Gazelle Vulnerable

b. Reptiles and Amphibians

Virtually no previous specific studies on the reptiles and amphibians were conducted within the

boundaries of the

Project site. According to SESA (RCREEE, 2018),
vertebrate group in the desert habitats like the

reptiles are the most diverse
Project area, and consist entirely of typical

desert species. This herpetofauna is composed of lizards and snakes that are adapted to rocky

and sandy desert habitats.
that are documented, o

species, twelve are assessed on the global level of the IUCN Red List of Threatene

Additionally, according to Baha EIl Din (2006), there are 34 species
r at least expected, to be present in the

Project area and its vicinity, see
table below . On the other hand, the 34 species listed belong to eight families. Out of all those

d Species.

Eleven of these species are evaluated as Least Concern while one species is evaluated as

threatened (Vulnerable);

Uromastyx aegyptia

Table 20 : Reptilian Species Known to Occur within Study Area

Family Scientific name Common name IUCN Red List of Threatened
Species (2020)
Gekkonidae Cyrtopodion scabrum Keeled Rock Gecko Least Concern
Rough Bent -toed
Gecko
Hemidactylus flaviviridis Yellow -bellied Gecko Not Evaluated
Hemidactylus turcicus Turkish Gecko Least Concern
Ptyodactylus guttatus Spotted Fan -toed | Not Evaluated
Gecko
Ptyodactylus Egyptian  Fan -toed | Not Evaluated
hasselquistii Gecko
Ptyodactylus Saharan Fan -toed | Not Evaluated
siphonorhina Gecko
Stenodactylus petrii Sand Gecko Not Evaluated
Stenodactylus Elegant Gecko Not Evaluated
stenodactylus
Tropiocolotes steudneri Steudner ds Not Evaluated
Gecko
Agamidae Agama spinosa Spiny Agama Least Concern
Pseudotrapelus sinaitus Sinai Agama Not Evaluated
Trapelus mutabilis Changeable Agama Not Evaluated
Trapelus pallidus Pallid Agama Not Evaluated
Uromastyx aegyptia Egyptian Dabb Vulnerable
Lizard
Lacertidae Acanthodactylus Boscds Li zal NotEvaluated
boskianus
Lacertidae Acanthodactylus Nidua Lizard Not Evaluated
(cont.) scutellatus
Mesalina guttulata Small - spotted Lizard Not Evaluated
Mesalina olivieri Ol i vi er 8s L i LeastConcern
Mesalina rubropunctata Red- spotted Lizard Not Evaluated
Varanidae Varanus griseus Desert Monitor Not Evaluated
Scnincidae Chalcides ocellatus Ocellated Skink Least Concern
Scincus scincus Sandfish Not Evaluated
Sphenops sepsoides Audoui nds - | LeastConcern
skink
Colubridae Lytorhynchus diadema Diademed Sand Least Concern
Snake
Malpolon moilensis Moila Snake Not Evaluated

Platyceps rogersi

Spotted Racer

Least Concern
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Family Scientific name Common name IUCN Red List of Threatened
Species (2020)
Platyceps saharicus Saharan CIiff Racer Not Evaluated
Psammophis aegyptius Saharan Sand Snake Not Evaluated
Psammophis schokari Schokari Sand Not Evaluated
Snake
Spalerosophis diadema Diadem Snake Not Evaluated
Elapidae Walterinnesia aegyptia Black Desert Cobra Least Concern
Viperidae Cerastes cerastes Horned Viper Least Concern
Cerastes vipera Sand Viper Least Concern
Echis coloratus Burtonos Not Evaluated
Viper
(iil) Summary

In summary, based on the literature review undertaken to date, it can be concluded that the

Project site in general is considered of low ecological significance due to its natural setting that

is characterized by having low vegetation cover in an arid envi ronment with low level of
diversity. In addition, no key or sensitive habitats were noted within the Project site, and all

floral and faunal species recorded where in general considered common and typical to such

habitats and of least concern. Although thr ee species that are believed to be present in the
Project site are evaluated as globally threatened (Vulnerable), none of them are believed to be

present in globally significant numbers. However, special consideration should be given to the

globally threat ened Egyptian Dabb Lizard Uromastyx aegyptia  since the Project site provides a
typical habitat for the species, although it is believed not to be present in high numbers due to

the low vegetation cover of perennial plants which normally provide major refug e for the
species.

7.5 Birds

This section provides an assessment of baseline conditions within the Project site and surrounds
in relation to birds.

7.5.1 Methodology

Background

The methodology and scope of work designed for this project followed the standard
methodology for bird census being implemented using the Vantage Point (VP) (or Observation
Points - OPs) technique according to the Scottish Natural Heritage guidance (SNH 2010a), and

in accordance with methodology described in Sutherland (1996) that has been broadly used in
ornithol ogical wind farm assessments internationally.

In addition, the methodology also followed the Egyptian requirements (including field technique

requirements) that most importantly include: (i) AENVI
and Monitoring Proto cols for Wind Energy Development Projects along the Rift Valley/Red Sea

FI yway (RVRSF)o06 that is developed by Egyptian Environm
(ii) iStrategic and Cumul ati ve Environment al and S
Management Pr ogram for Wi nd Power Projects in the Gulf of ¢

The objective of the survey is to provide an assessment of the use of the migratory and resident

soaring birds in the Project site, while providing a detailed analysis of the durations and the
elevations at which they are present. This would eventually provide an in -depth understanding
of the predicted impacts of the Project on bird species.

Vantage Point Selection
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Based on a view -shed analysis that was undertaken for the Project, eight (8) VP were
considered sufficient to cover the entire area. The Project was monitored through these VPs to

allow a good view of the migratory birds and provided a complete coverage of all turbines. All

VPs are located at the top of a hill overlooking the s urrounding area in a way that enable the
observer to scan as much as possible of the project ground and maintain visual contact between

VPs. The location of the VPs is presented in the figure that follows.

Since the VP 6 as shown in the figure below are ov erl apping, 4 VPO6s that ar e
same day are selected in a manner to avoid any points of overlap, to minimize the chances of

double -counting as much as possible. As noted in the figure below this entails working on Group

A (VP1, VP3, VP5 and VP7) and Group B (VP2, VP4, VP6 and VP8) for monitoring activities.

Each VP covers a view of 360 degrees extending for a maximum of 2.5km as required. Also, this
distance is considered sufficient for a qualified bird observer to identify the birds into the
species level under good visibility conditions.

The table below presents the coordinates of the VPs.

Table 21 : Coordinates of the VPs

Vantage Point Coordinates (UTM)
Easting Northing
VP-1 488439 3154410
VP-2 492295 3152563
VP-3 489768 3149952
VP-4 492913 3145163
VP-5 494247 3149872
VP-6 495948 3146264
VP-7 493682 3142342
VP-8 497296 3143981

Legend
.\ Project area
@® OPofday 1

® OPofday2
O 2.5km Buffer of OP

Figure 26 : Location of Project VPs
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Monitoring Protocol

The field assessment team was composed of 4 qualified observers with adequate previous
experience in avifaunal assessments for wind farms. Each VP was covered by a single observer

over observation periods covering the predicted peaks of migration, based on previous
assessments as outlined in the required guidelines.

Monitoring from VP 6 was carried out daily following a rotational system to ensure that the 8
VPs are covered regularly, while also covering the various periods of daylight from dawn to
sunset. Observation periods from each VP was conducted for a maximum of 4 hours in order to

ensure that the quality of monitoring does not get
minimum of a 1 -hour break was provided between each observation period. In tota I, a
maximum of 4 VP were covered every day, where each observation period is covered a

minimum of 8 hours per day; 4 hours in the morning followed by a minimum of 1 -hour break

and 4 hours in the afternoon.

Note: although a1  -hour break is provided betwe en each two observation periods, our approach
ensured that this does not affect quality of recording. Therefore, we adopted a system in which

the 1 -hour break is undertaken through an alternate method between observers (i.e. one
observer takes the break fo r example from 1pm -2pm while the second observer keeps
watching, then second observer takes the break while first observer goes back to watching, and

so on so forth). This would ensure that the entire daylight hours are covered and continuous
monitoring is  undertaken from start to finish throughout the day.

The start and end of observation periods will vary depending on the following conditions:

A The season being covered and therefore the duration of daylight hours of the season
A Weather conditions, including visibility
A The records of the previous observation sessions, as this could reflect on the expected bird

activity

Data was recorded on spreadsheets forms, as shown below. These spreadsheets are filled on a

daily basis. It is important to highlight that, during the data collection, accounting for zero bird

count days (days with no records of migrating birds) was taken into account in the datasheets.

This parameter can help to better understand the interactions of birds and their response to
changes in weather conditions and limiting factors of crossing the GoS, and determine the

favourable and unfavourable weather conditions of migration generally or specifically for a

certain species.

The recording of observations broadly followed the m ethods described by Band et al. (2007),
which are summarized below.

Observers at VPs position themselves to minimize their effects on bird behavior . A complete
circle of 360 degrees is scanned using a combination of naked and 10x binoculars 2

If a target species is detected, it will be followed until it ceases flying or is lost from view. For
each observation of a target species, date collected included the following:

A The time the target species was detected

A The flight duration of the target species to the nearest 15 -second interval
A Esti mate of the birdodés flight height above ground
thereafter at 15 -second intervals, where flight heights to be classified based on turbine
specifications and to be at least divid ed into four classes:
“ Band 1= Turbine from the bottom to the tip height (0 -120 m)

2 Note that this deviates from the method described in Band (2007) which recommends a viewing arc for a single observer of 180
degrees or less
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“ Band 2= above turbine  height (120 -150 m)
“ Band 3=150 -200m
% Band 4= above 200m

Note: for the spring season of 20 20 and 2021 and the autumn season of 2020 a height

band of 0 -120m and > 120m___ were considered, while for the spring season 2022 and

autumn_season_of 2021 all 4 height bands identified_above were _considered. The

reason for this is that during spring season of 2020 and 2021 and the autumn season

of 2020 the turbine tip height that was considered was 120m. However, at a later

stage this was changed to a higher height and thus new additional height bands were

added.

As a guidance to observers to define their area of survey before starting the observation,
determining the cardinal directions (North, South, East and West), and also pre -defining several
landmarks of reference in the field, if possible, was also recommended. Observers constantly

scan, using a combination of naked -eye and binoculars, the whole covered buffer of 360
degrees around, from each OP until a target species is detected.

Weather conditions (wind intensity and direction, visibility, cloud cover and precipitation) were
recorded at start time of monitoring activities, then at every subsequent hour and at the end
time of monitoring activities.

Ideally, observations should be made in a range of wind conditions. This is particularly
important in the case of soaring birds when wind direction and strength is likely to affect

migration behaviour and flight routes. It is not necessary to record these conditions by all
observers and the team leader can identify one of the observers to record.

It is important to note that complete information on all records including the records detected

outside the buffer radius around the VP were collected, including number of birds and distance.
Also, the distance between the detected record and the observer were collected and
documented within datasheets. Flight direction as well as altitudes of all records are among the

basic information to be collected.

As shown in the data sheet forms on the next page, it was proposed to have one sheet for
targeted species (priority species; MSBs) and another sheet for accidental observations of
passerines and non -targeted species.

Basic Data Units

A Date (year/month/day)

A Vvantage po int ( VP1 to VP8)

A Observer name (initials)

A Time at the start of the observation period

A Time at the end of the observation period

A Observation time in hours and minutes format (00: 00)

A Species - every bird species will be recorded using a code consisting of t he first three letters
of the two parts of the binominal (genus and species) scientific names (e.g., Aquila
nipalensis is Agqu nip). For unidentified birds it will be referred to the nearest identifiable
systematic position, e. g. two close species Cir aer/ pyg, or to genus level, e.g., Aqu sp., if
not possible to the closest group e. g. Unidentified Raptor (UR). The survey area is being
scanned constantly until a target MSB species is detected in flight.

A Number i number of birds of the same species (mixed s pecies flocks should have one line
and one key number for each species)

Sex and Age - Sex: M/F; Age: Juvenile (J), Immature (1), Adult (A).

S

A Height classes as discussed earlier
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A Origin i cardinal/intercardinal direction of the point where the bird was firs t detected in
relation to the observer.

A Direction i cardinal/intercardinal main direction of the bi

A Other VPs i indication of other VPs know to have also recorded the bird(s)

A Relevant behaviour of flying I Soaring, Gliding, Active flying

A Observation numbers

A Observation distance

A Recorded Inside or Outside the project site

A Map of recorded birds within the wind farm area, trajectories will be drawn.

A acolumn identifies the number of the map sheet in which the movement was drawn

A Any other n oteworthy remarks will be noted.

A All units will be collected for all recorded targeted species inside and outside the project
area.

A None targeted species will be recorded in a separate accidental datasheet, and mainly basic

data of observation time, speci es, number of individuals, flying direction, etc. will be
recorded. No trajectories will be mapped.

Weather Data

A This sheet will only be filled by one of the senior observers assigned by the Team Leader.

A The following weather variables will be recorded hourly.

A Cloud cover (%)

A Visibility (km) - following predefined categories: 1 = 2.5 km, 2 =5 km 3 = 7.5 km, 4 = 10
km

A Temperature (°C)

A Wind direction (cardinal/intercardinal points)

A Wind speed (Beaufort)

A Precipitation: Yes/No. Heavy (H)/Moderate (M)/Light (L)

Mapping

A Date (Year/month/day)

A Observation Point (1 to 8)

A Observer name

A Targeted species trajectories must be drawn documenting their flight paths over and around
the project site

A Each trajectory must b e numbered with a key number which will correspond to the key

number for that movement in the main targeted species sheet

A Each trajectory will be represented by a line segment ending with an arrow signalling the
direction of movement

A Movement ID (key numbe 1) should be written at the start of the origin of the line segment.

A If mixed species flocks occur, the same line in the map can be used for both species. The
same applies to different movements that follow the same trajectory

A Trajectory numbers must be cl early legible and a new map should be used whenever many
trajectories need to be drawn, in order to make the interpretation as clear as possible

A If aflock splits, the sub  -flocks must be drawn as separate movements (and identified in the
baseline data shee tas such)
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Data Sheets

A Refer to figure below

Communication Approach and Protocol

The team in the field were in contact during the reporting period in the field via mobile phones

and a fAWhatsApp Groupo. This would ensure i mmediate ¢
migrating flocks and individuals over the Project area, and avoid double count of same
flocks/individuals, while also ensuring full and accurate perception about the record spatial and

temporal aspects.

This is considered crucial given that if there was no communication, if more than one flock of

the same species (or a flock | ater divided into smaller groups) are flying simultaneously in
different parts of the Project area, the group may be recorded more than once (double count) in
different times, or some of the smaller groups may be missed.

Updates on the daily  fieldwork were shared from the onsite activities to the Client through

anot her AWhat sApp Groupbo, supported by photographic df¢
important in normal migration days as well as exceptional situations such as sandstorms and

heav y rain to update the Client on the fieldwork implementation status and assure the Client

that the work is going smoothly and safely.

However, there were limitations within the approach above as discussed below.
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Figure 27 :Data Sheets

Issues and Limitations

Survey limitations existed during the bird monitoring undertaken for the Project. Some of the
key limitations and issues include the following:

A The survey technique was based on visual observation, which limits the detectabi lity of birds
and getting accurate measurements of flight heights and trajectories.

A The wind farm has not yet been constructed. Without a reference, flying heights could entail
some degree of error, especially in the very narrow bands at turbine level.

A Poor mobile phones coverage and weak signal in some cases caused communication and
coordination issues between field observers, especially in coordinating counts during intense
migration times when the network connection is lost.

A The collision fatality assessment presented throughout this report did not take into account
the potential collision risk posed by met masts and the existing or planned powerlines in the
area.

A It was not possible to always start monitoring at the beginning of the migrat ion season
(mainly for spring 2022 and which was due to logistical delays that are beyond the control of
the ESIA consultant) . As a result, it is likely that the early part of the migration for some
species, most importantly Steppe Eagle, may have been mis sed
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7.5.2 Spring 2020, 2021 and 2022

This section presents the baseline monitoring results for the spring seasons.

Monitorina/Sampling effort

The wind farm was monitored every day during the migratory seasons. The start and
end time of daily monitoring were adjusted according to length of daylight and
temperature, in order to provide adequate sampling of the whole migration season.
The monitorin g dates are presented in the table below, while the table that follows

presents the total monitoring hours. However, as noted earlier, in spring 2022 it was
not possible to start monitoring at the beginning of the migration season due to
logistical delays that are beyond the control of the ESIA consultant . Table 22:
Monitoring Dates
Spring 2020 2021 2022
Dates 20-Febto20 -May 10-Febto 19 May 09-Mar to 20 May
Hours 2,551 hr.09 min 2,894 hr. 12 min 2,157 hr. 49 min

The following initial remarks should be taken into account before proceeding in the detailed
analysis presented at a later stage:

A The monitoring times were different between the same seasons in the three years
Considering the year 2021 as the represent ative of the 100% of monitoring effort, in 2020
monitoring was 11.85% lower, and 2022 was 25.47% lower. Reasons for this may be
multiple and affected which could include for example the frequency of sandstorms.
However, in 2022, the lower effort was due to delay in start of the monitoring as Client had
informed the team to proceed in the monitoring after the season had already started by a
couple of weeks.

A Monitoring dates . Despite in the three seasons the end of monitoring happened by May
20", the start ing times were different. Monitoring started earlier in 2021 (by ten days
compared to 2020) or later in 2022 (by 16 days compared to 2020, and twenty -six days
compared to 2021). Check reasons mentioned above.

A Because of the different monitoring times per s eason/year, the analysis cannot
directly compare neither the overall or species - specific counts within and between
each season. Reasons for this is that the different monitoring times may result in different
counts. The higher number of monitoring hours increases the chance of observing more
birds. In addition, regarding monitoring dates, the lack of monitoring in February 2022,
resulted in losing information about early migrant species, as discussed later. Therefore,
results must be standardized before any analysis or variations are considered. Taking this
into account, a new variable was calculated for the datasets T the birds / hour rate
(number of birds/hours of observation) for each species and year.

A In any migratory count, either related to wind farms assessments or not, there is a chance
of lack of individual identification of all birds/ group of birds. Reasons for this may be
multiple and defined in the scient i fQounting soariegrbids ur e . Ci
and using t he results for monitoring purposes i s
identification of many species is challenging and requires much training an d practice as birds

are often at a distance and several species are very similar. Identification of the Aquila
eagles (Steppe, Greater Spotted and Lesser Spotted), buzzards and large falcons is

especially difficult. Second, the actual counting can be probl ematic as birds frequently fly
over at heights which make them invisible to the naked eye; they can also be in large mixed

flocks - thus making both counting and identification difficult . 0

Thus, it is common to find in all bird monitoring databases several records annotated as

feagle specieso, ABuzzard s p. OEorafiyanatysisftrede ceconds |, Aharrie
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must be excluded, otherwise they introduce biases in the overall results . This
includes a total of 1,673 individuals. Although such species co uld be individuals of priority
species but in general it is too risky to assign such numbers to a certain species as a single

count as it could impact the overall results.

Preliminary results: monitoring time

During the three spring monitoring seasons 2020 -2022, the bird monitoring covered the entire
migratory periods between February -May (please note delay in monitoring of spring 2022 as
discussed earlier).

The figures below present the distribution of monito ring hours through 2020 to 2022 among the
8 VPs in the spring seasons. As noted, the uneven distribution of the monitoring time each year
resulted in different monitoring efforts per VP, and this in turn influences the bird numbers
recorded (i.e. higher nu mber of monitoring hours will increase the chance of observing more
birds) . This requires the need of working with passing bird rates (birds /hour rate)

instead raw bird numbers in the analyses throughout the subsequent sections, unless

clearly stated othe rwise.

450
400
350 ~

250 -
200
150
100

50

VP1 VP2 VP3 VP4 VP5 VPG VP7 VP8

® Hours monitoring 2020 ®m Hours monitoring 2021 ™ Hours monitoring 2022

Figure 28 : Hours of Monitoring per VP and Year

Landscape and Migratory Soaring Birds (MSBS)

It is well known that MSBs rely on air updrafts. Using QGIS 3.6.3 we developed a Digital
Elevation Model (DEM) of the project footprint. Then, we outlined the contour lines, and
generated a slope map from the elevation raster.

As we can see, the landscape looks plain (small slope) so MSBs have no specific features which

they could use for improving their flight capabilities. There are small darker spots in the figure,

especially around the VP3 which corresponds to slopes of low magnitude elevations. Consid ering
the scale of the area compared to these elevated points, the influence they might have for

soaring has to be minimal.
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Figure 29 : Slope map model with VP and the slope ranges calculated

To further illustrate the landscape , we calculated the percent slope; we divide the difference
between the elevations of two points by the distance between them, and then multiply the

qguotient by 100. The difference in elevation between points is called the rise. The distance
between the po intsis called the run. Thus, percentslope=( rise/run ) x 100

We outlined cross -section profiles at each VP, except for VP2 and VP6 which are set out of the

footprint. We drew profiles along a straight -line crossing through any VP, and for a length
long er than 1.5 km each. For any figure, the Y - axis represents the altitude above sea level, and

the X -axis the distance over which the slope was measured: E.g., At VP1, the highest altitude

a.s.l. is reached around 120 m and the lowest one nearly at 70 m. The X-axis ranges from zero
to 2,400 m ( run). So, along this distance, there is a decrease of 120 -70 = 50 m in altitude
(rise).

Table 23 : Values of rise and run (in meters), and slope calculations for each VP

rise run slope

OP1 49.7 2,454 2.02%
OP2 - - -

OP3 36.3 2,387 1.52%
OP4 35.4 2,977 1.19%
OP5 - - -

OP6 15.0 815 1.85%
OP7 29.4 2,738 1.07%
OP8 19.7 1,339 1.48%
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From these calculations it is concluded that the AMUNET project footprint has a very
gentle slope/gradient all around. The potential effect for MSBs using specific
landscape features is limited but is also equal if it exists. However, there are no

landscape features which could influence the passing rates of every single species.

General Analysis

In the spring seasons of 2020 to 2022, without accounting for the different monitoring times,
decreasing numbers of MSBs have been detected from 2020 (194,353 birds), to 2021
(162,848), and 2022 (98,648), as noted in the table below.

A total of twenty -six (26) species were recorded overall throughout the three monitored

seasons. Differences in species recorded between years occurred with the scarcest species, like
the Common Crane and Red -footed falcon (recorded in 2021 but not in 2020) and Sooty falcon
(recorded in 2020 but not in 2021), or the Lanner Falcon, detected in 2022 but not before. This

could be related to several causes which could include that the species does not need to migrate
every season through the Project area, or some birds like the falcons remained undetected

because of their low numbers or small size compared to e.g., eagles, as noted in the table

below which only accounted for 1 bird each.

Seven (7) species accounted for 99% of birds recorded in 2020, comprising the Black Kite,
Black and White storks, European Honey Buzzard, Great White Pelican, Steppe Buzzard and
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Eagle. In 2021, only five out of these accounted for the 95% (Black Kite, White sto rk, European

Honey Buzzard, Steppe Buzzard and Eagle). In 2022, the number of species was only four
(96.4%): the Black Kite, European Honey and Steppe buzzards, and the White Stork.

Nevertheless, the general idea is that considering all the species toge ther, there were general

lower numbers in 2021, which were even lower in 2022. However, when comparing the passing
rates (birds/hr) it is just the opposite, there are increasing passing rates from 2020 to 2022, as
shown in Table 25 below.

The effect of proximate conditions (e.g. weather conditions at the studied site) and ultimate
conditions (intrinsic migration patterns or the weather at the sites they come from), affect the

numbers and passing rates. For example, the wind preconstruction studies do not include the

dates of departure of a bird species from its wintering areas; it neither considers the stopover

areas, but just the conditions AT the site  where the wind farm is planned. With the existing
preconstruction studies, moreover in a migration corridor or flyway, the understanding of all

these factors and how they do affect the passing of birds over the project is very limited. This
would mean that caution should be taken into account when making assumptions which must
be supported wi th robust data analysis.

Five (5) species were classified as Vulnerable (VU) according to the IUCN Red List (Eastern
Imperial and Greater Spotted eagles, and the Sooty Falcon) or Endangered (EN) (Egyptian
Vulture and the Steppe Eagle). A sixth could be co nsidered of special interest being
Threatened (NT), the Pallid Harrier.

Table 24 : Number of Birds and Records in 2020 and 2021

Near

Recs | # Birds Recs | # Birds Recs # Birds
Species IUCN | Scientific name 2020 2020 2021 2021 2022 2022
Black Kite Lc | Milvus migrans 753 | 6,711 520 4,000 | 484 | 1927
Black Stork Lc | Ciconia nigra 69 3,202 40 359 | 50 552
Booted Eagle LC |Aquila pennata 99 131 37 40| 47 50
Common crane LCc |Grusgrus 0 0 3 85 2 18
Common Kestrel Lc |Falco tinnunculus | 55 64 52 55| 48 49
Eastern Imperial Eagle VU | Aquila heliaca 13 19 4 5] 9 9
Egyptian Vulture EN | N. percnopterus 41 58 18 21| 32 50
Eurasian Sparrowhawk LC | Accipiter nisus 20 36 22 61| 28 43
European Honey Buzzard LC | Pernis apivorus 255 | 6,728 106 2,280 | 123 2,985
Griffon Vulture LC Gyps fulvus 0 0 0 0 1 1
Great White Pelican LC Pelecanus 27 | 19,616 9 780 17 1,201
onocrotalus

Greater Spotted Eagle vU | Clanga clanga 19 21 0
Lanner Falcon LC | Falco biarmicus 0 0 3
Lesser Spotted Eagle LCc | Clanga pomarina 82 173 23 39| 99 135

Accipiter 3 30
Levant Sparrowhawk LC | brevipes 2 198 12 6,060
Long -legged Buzzard Lc |Buteo rufinus 71 149 35 60 | 42 o3
Montagu's Harrier Lc | Circus pygargus 5 5 4 4| V7 18

Pandion 4 4
Osprey LC | haliaetus 6 6 2 2

Circus 15 15
Pallid Harrier NT | macrourus 21 26 4 5
Red-footed Falcon LCc |Falco vespertinus 0 0 1 1| 1 1
Short -toed Snake Eagle LCc |Circateus gallicus 265 523 112 154 | 114 221
Sooty Falcon VU | Falco concolor 1 1 0 o] 9 0
Steppe Buzzard LC |Buteo vulpinus 1087 | 24,482 860 | 29,711 | 493 | 17.347
Steppe Eagle EN | Aquila nipalensis 709 | 4581 455 6,791 | 206 1,067
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Circus 31 40
Western Marsh Harrier LC | aeruginosus 14 16 30 35
White Stork Lc | Ciconia ciconia 177 | 127,607 150 | 111,396 | 131 | 66:830
TOTALS 3,791 | 194,353 2,503 162,848 1,924 98,648

Spatial Distribution

The figure below presents the average passing rates (birds/hour) per VP in spring 2020 (first

figure), 2021 (second figure), and 2022 (third figure). As noted below, in 2020, variable passing
rates were noted across the VPs with VPS 7 being the highest (at around 16 birds/hr), followed

by VP 4 (at around 14), and then VP 2, 8 and 6 (at around 9). However, in 2021, rates were

nearly consistent with the same rate at all VPs (between 7 and 10).

In 2022 the highest and more variable passing rate was at VP6 compared to all the remaining
VPs, reaching values up to 60 birds/hr. An important conclusion from the three years of
monitoring is that, overall, there are no preferred VPs where birds migrate through, and

bird migration varies from year to year in an unpredictable way . Observations of each
year cannot be conclusive of the overall migration pattern of birds, but a snapshot of such a
specific year.
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Figure 30 : Average Passing Rates (birds/hr) per VP in the spring seasons of 2020, 2021, and
2022

The table below presents the mean passing rates per species, the confidence interval (95%) for
the mean, the number of records, and the maximum and minimum passing rates recorded.

As noted below, there are mainly six (6) s pecies forming groups /flocks which result in higher
passing rates (highlighted in the table below). Two of them have either a lower detectability

rate, like the Levant Sparrowhawk, or despite its size does not pass every season and year, as

the Common Cra ne. The Levant Sparrowhawk, due to its smaller size compared to other MSBs,
could remain undetected at large distances and lower numbers; the cranes remain detectable
because of the large size, but they are not true obligate soaring birds, so they may use
alternate routes within the flyway. The White Stork, Great White Pelican, Steppe, and Honey
buzzards, always appear whatever the season it is.

The table also shows the interannual changes of passing rates for any single species like the
Levant Sparrowhawk , being quite abundant in 2020, but almost absent in 2021 and 2022, and
the same for the Great White Pelican. On the contrary, there are consistent rates for the White
Stork, and the Steppe Buzzard.
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Table 25 : Passing Rates for the Bird Species

Year Species Birds/hr. Confidence Confidence Min. Max.
Mean +95% -95%
Black Kite 1.25 1.09 1.40 0.11 22.97
Black Stork 6.35 2.63 10.08 0.12 83.14
Booted eagle 0.20 0.16 0.24 0.09 2.00
Eastern I. eagle 0.24 0.10 0.39 0.09 1.00
Common crane - - - - -
Egyptian vulture 0.19 0.15 0.23 0.11 0.82
Eurasian Sparrowhawk 0.24 0.15 0.33 0.11 0.93
E. Honey Buzzard 3.95 2.67 5.24 0.12 83.33
G. White Pelican 97.88 38.35 157.40 0.66 638.29
G. Spotted eagle 0.15 0.13 0.17 0.10 0.19
2020 Lesser Spotted Eagle 0.30 0.20 0.39 0.12 3.63
Levant Sparrowhawk 16.32 0.00 143.18 6.33 26.30
Long -legged Buzzard 0.27 0.22 0.33 0.11 1.55
Montagu's Harrier 0.15 0.13 0.17 0.13 0.17
Osprey 0.17 0.13 0.20 0.12 0.21
Pallid Harrier 0.16 0.12 0.21 0.12 0.60
Short -toed Snake 0.27 0.24 0.30 0.10 1.79
Eagle
Steppe Buzzard 3.03 2.65 341 0.10 70.92
Steppe Eagle 0.88 0.70 1.06 0.10 56.74
W. Marsh Harrier 0.16 0.13 0.19 0.12 0.31
White Stork 104.36 77.70 131.01 0.12 1142.86
Black Kite 1.23 1.05 1.40 0.11 22.43
Black Stork 1.23 0.71 1.75 0.11 6.41
Booted eagle 0.15 0.13 0.16 0.11 0.30
Common crane 3.23 0.00 15.89 0.12 9.11
Eastern |. Eagle 0.14 0.07 0.21 0.11 0.21
Egyptian vulture 0.15 0.13 0.18 0.11 0.29
Eurasian Sparrowhawk 0.47 0.03 0.92 0.12 4.81
E. Honey Buzzard 3.40 2.29 451 0.12 44.44
G. White Pelican 14.52 0.00 38.14 0.12 95.24
G. Spotted eagle 0.11 0.10 0.12 0.10 0.12
2021 Lesser Spotted Eagle 0.20 0.12 0.28 0.10 0.83
Levant Sparrowhawk 86.31 22.71 149.91 0.15 356.08
Long -legged Buzzard 0.22 0.13 0.32 0.11 1.79
Montagu's Harrier 0.16 0.14 0.17 0.15 0.17
Osprey 0.13 0.00 0.36 0.11 0.15
Pallid Harrier 0.14 0.05 0.23 0.11 0.23
Short -toed Snake 0.19 0.17 0.21 0.10 0.58
Eagle
Steppe Buzzard 4.28 3.71 4.85 0.11 87.38
Steppe Eagle 1.76 1.32 2.19 0.10 45.71
W. Marsh Harrier 0.16 0.13 0.19 0.10 0.50
White Stork 95.37 77.01 113.73 0.11 525.00
Black Kite 3.15 2.57 3.73 0.00 54.54
Black Stork 1.90 1.02 2.77 0.10 15.25
Booted eagle 0.18 0.14 0.21 0.10 0.81
Eastern I. eagle 0.16 0.11 0.21 0.10 0.25
Common crane 2.36 0.00 29.92 0.19 4.53
Egyptian vulture 0.21 0.15 0.26 0.10 0.69
2022 Eurasian Sparrowhawk 0.25 0.18 0.32 0.11 0.82
E. Honey Buzzard 3.38 2.45 4.30 0.10 34.28
G. White Pelican 8.18 3.23 13.12 0.21 29.29
G. Spotted eagle 0.19 0.00 0.39 0.08 0.10
Lesser Spotted Eagle 0.29 0.22 0.35 0.10 1.62
Levant Sparrowhawk 2.01 0.00 6.40 0.14 3.66
Long -legged Buzzard 0.17 0.14 0.20 0.10 0.47
Montagu's Harrier 0.17 0.14 0.20 0.10 0.29
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Osprey 0.17 0.03 0.30 0.11 0.29
Marsh Harrier 0.21 0.17 0.25 0.10 0.58
Pallid Harrier 0.16 0.13 0.20 0.10 0.28

Short -toed Snake 0.29 0.24 0.34 0.10 1.42
Eagle
Steppe Buzzard 5.53 4.58 6.48 0.00 103.01
Steppe Eagle 0.68 0.47 0.89 0.10 18.18
White Stork 94.18 64.22 124.14 0.11 1200.00

Non - parametric Kruskal

-Wallis test

We have seen that overall passing rates per VP show no preference between years, and
changes occur from year to year. To understand if the observed significant differences of

passing rates per VP additional statistical analysis has been undertaken. For tha
-Wallis test was performed and the results are provided below for the only

parametric Kruskal

t, the non -

species for which enough data exists as to make comparisons. It compares the passing rates

(birds per hour) for each species among the 8 VPs for the thr
results of the test and the level of significance as per common standards in statistics.

ee years. The table provides the

The outcome revealed significant differences for some species in the passing rates among the

VPs in all years, but only two species a

among vantage points each year.

t all springs. This means passing rates were not equal

Table 26 : Results of the Non - parametric Kruskal - Wallis test
Species 2020 2021 2022
Black Kite H (7, N=753) =218 H (7, N=520323.33 H (7, N=435) =8.59
<0.001 p <0.01 p=0.28
European H. Buzzard H (7, N= 255) =28.15 H (7, N=106) =11.40 n.a.
p <0.001 p=0.12
Great W. Pelican H(7,N=27)=4.99 p n.a.
~0.66 n.a.
Western Marsh Harrier na H (7, N=30)=10.53 H (7, N=31)=8.83
o p =0.16 p =0.26
White Stork H(7,N=177)=13.25| H (7, N=150)=11.85 H (7, N=131) =21.18
p =0.06 p =0.10 p <0.01
Shorttoed S. eagle H (7, N=264) =12.30 H (7, N=112) =28.33 H (7, N=114)=10.38
p =0.09 p <0.01 p =0.16
Steppe Eagle H (7, N=709) =32.74 H (7, N=455) =23.19 H (7, N=206) =23.36
p<0.001 p <0.01 p <0.01
Lesser S. eagle H(7,N=82)=9.38p
n.a. n.a.
p=0.22
Steppe Buzzard H (7, N=1087)=33.86 H (7, N-860) =23.65 H (7, N=494) =44.87
p<0.001 p <0.01 p <0.01
Longlegged Buzzard H(7,N=71)=7.80 H (7, N=35) =2.59 H (7, N=42) =8.36
p=0.35 p p=0.92 p =0.30
Greater S. Eagle H(7,N=19)=11.01p
~0.13 n.a. n.a.
Black Stork H (7, N=69)=4.24 na na
p =0.75 o o
Egyptian vulture H(7,N=41)=13.78 p na. na.
=0.06
Booted Eagle H (7, N=99) =9.72 H (7, N=37)=17.36 H (7, N=47) =5.22
p =0.20 p p<0.05 p =0.63
Eastern I. eagle n.a. n.a. n.a.
Levant Sparrowhawk n.a. n.a. n.a.
Common crane - n.a. n.a.

There were four, five, and three species showing significant differences in the passing rates

among the VPs in either 2020, 2021, and 2022 and only two had such differences in

all seasons
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(Steppe Eagle and Steppe Buzzard). The fac t that the VPs with higher /lower passing rates were
also different between seasons (figures 31 to 36) indicates these species did not pass through

the same sites at higher rates during the three years. Reasons for these variations may be

related to multiple factors (weather variables like wind speed and direction) which force birds to

use one area and not  the other.

On the other side, the longer the monitoring, the greater differences detected among years
supporting the idea of not considering one single year for taking conclusions about the bird
behaviour in the project.

For those species with irregular passes and low numbers there were no chance of analyses

because the samples were very small T low numbers recorded - as to perform any kind of
analysis (noted as n.a. in the table); and most of the species passing did not sho w
differences/preferences among OPs.

In other words, it means there is NO PREFERENCE to pass over any VP, despite the high

numbers recorded at some VPs. The differences are because their numbers from year

to year, and not because a true preference . Birds do not need to follow, and they do not
follow any specific route or flight path within the wind farm. Any turbine micro - siting when
designing the layout might be useless, because of the eclectic behaviour the birds exhibit
from year to year.

This is furt her supported with the figures presented below that have been prepared, where the

intensity of the passing rates compared between VPs for the different years and some of the
highlighted species in table above earlier. As noted again within the following figures, such
birds pass randomly with no preferred sites.
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Figure 33 : Passing rates for the Short
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Figure 34 : Passing rates for the Steppe eagle (highest:

Page |107



e

7 |
l‘-Steppe Buzzard 2020

Page |108



o o —a

=

| Steppe Buzzard 2022

Legend
@ High
& Low
@ Medium
® OP
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Migration Patterns: Time of Weeks/Months

In the following step, the timing of passage was analysed according to the month and week in
the spring season. For each species a single figure showing the passages altogether in 2020,

2021, and 2022 was produced. Bird numbers are generally classified acc ording to the week of
the year for a better understanding of the data. The first figure below presents the weeks of the
year for the spring monitoring period undertaken which is from mid -February (starting at week

8 of the year) until mid -May (ending at we ek 21 of the year). Only for 2022 the monitoring
started a little bit later, a point which will be discussed when referring to species that migrate
within such weeks were monitoring did not occur.

The passage considering the global bird numbers per week/m onth is presented in the figure
below. As noted, there is low migration flux during mid -late February and first two weeks of
March. After that, there is a peak around mid -March in 2020 till the end of the month after
which another great peak is reached by mid - April (during which the highest numbers are
reached), after which number start to decrease gradually until the end of the monitoring season

by mid -May. However, in 2021, the migration is split in three up and down patterns with peaks

at end of March, early April, and end of April T however those are difficult to explain with the
existing data.

Overall, the passing time extends along fourteen (14) weeks however it is important to note

that this is the period/time that is established to monitor the spri ng migration as described in
the methodology (for example there are species which migrate even earlier in February like the

Short -toed eagle for which numbers could be underestimated).
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Figure 37 : Percentage of Birds per Week and Months in 2020,2021, and
2022
When looking to the overall weekly cumulative data, Figure 38, most of the birds (around 95%)

passed by the end of April.
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Figure 38 : Cumulative curves of overall bird numbers passing between
2020 and 2022

To analyse the migration pattern of the species recorded those species with enough data,
observations and individuals were selected. Based on that, the species selected are: Black Kite,

Black and White storks, Honey Buzzard, Steppe Buzzard, Great White Pelica n, Steppe eagle.
This is mainly due to their huge numbers in 2020 which would allow meaningful analysis to be
undertaken.

Despite wind energy is a new development in the region, studies on bird migration are not, and
have been developed for decades now. In general, what is clear for such studies is that not
all the species migrate at the same time

The most comprehensive mon itoring of bird migration in the Middle East comes from the work
by Shirihai e tRaptol Migra(io@ i 6he Middfe East. A summary of 30 years of field

r e s e ar Ashhe title says, it includes more than thirty years of established monitoring. The
authors explain that counts at the Gulf of Suez of migratory birds in both autumn and spring

were observed and recorded already in the 80°s and 90°s with specific references there such as
Biljsma (1982, 1983), Wimpfheimer et al. (1983), Meininger & Atta (1 994), or other counts in
the Southern Red Sea Area (Sorensen 1982, Grieve 1996). The authors also provide details on

and how migration occurs both in spring and winter along the entire Middle East, from Djibouti

to Jordan and Lebanon, from Egypt to Yemen, providing also data from latitudes further north
like Bosphorus. The assessment below compared the results with the Shirihai et al. (2000)
study in order to understand and compare the migratory patterns recorded within the Project

site since it is more foc  used in the Middle East.

The figure below presents the migration pattern for the Black Kite. This species appeared from

March to May (a total of 12 weeks) with the highest numbers occurring between late -March and
mid - April. This pattern differs a little b it when compared to what is referenced by Shirihai et al.

(2000), as they do not mention so many kites in the second fortnight of April. There the peak

was noted in the last week of March and first week of April (as opposed to mid -March and mid -
April based on our results) 1 therefore the project results have recorded a 1 week advance in

pattern from what is published by Shirihai et al. (2000) for both 2020 and 2021.

Reasons for this are not clear. However, there might be several causes which could include f or
example: (i) an advanced timing of migration; (ii) a common pattern extending globally (e.g.

due to climate change); or (iii) probably differences in study sites from which they took the data

for Shirihai et al. (2000) further north from the wind resour ce areas in Egypt.
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Figure 39 : Migration pattern of the Black Kite 2020
Y - axis)

The figure below presents the migration pattern for the Black Stork, an irregular migrant in

-2022 (2020 and 2022 left Y

-axis, 2021 right

terms of b ird numbers that is not recorded at all times (weeks) and in some years they could

pass, while in others they might not.

The Project data showed an extended passage time between mid -March and mid -May with two
peaks in late March and the second half of Apr il. For this species we have compared our data
with those from Arslangndodu et al . (2011) ASpring

over the Bosphorus, Zoology in the Middle East, 53:1, 7

-1 3 0 Note: the Shirihai et al. (2000)

study is related to raptor migration and given that the Black Stork is not a raptor it cannot be

included her.

Despite being further north in the Flyway, the data serves for some comparison, as the Black
e Bosphorus the migration extends

Stork is a species with not many studies in the region. In th

from March to end of May. However, it is noteworthy that the peak of the migration is nearly

the same by mid -April as recorded within the Project site. There was almost no difference
between 2020 and 2021 at the AMUNET Pro ject site as noted below.

In general, this is not a species that migrates in large flocks such as the White Stork, and also

shows a more irregular migration compared to that. However, the numbers in 2020 were quite

high i five and eighttimes  -comparedto 2021 and 2022
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Figure 40 : Migration pattern of the Black Stork in 2020

-2022 (2020 left axis)
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The figure below presents the migration pattern for the European Honey Buzzard. As expected,

according to the well -known migratory pat terns in the region, the European Honey Buzzard
peaks in May, despite an incipient migration in the last week of April. Shirihai et al. (2000)
refers to the European Honey Buzzard with a migration period which extends from mid -March to

mid -June and recorde d the peak between late April and late May. Here the figure slightly differs

between 2020 and 2021. In 2020 more birds were recorded and the pattern followed that

referenced by Shirihai et al. (2000), whilst in 2021 and 2022 the major counts were in May. A S
what has occurred with the Black Stork, more birds were recorded in 2020 compared to 2021

and 2022. The figure is a good example of the within season variations in the passing times

from year to year.
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Figure 41 : Migration pat tern of the Eurasian Honey Buzzard

The next figure below presents the migration pattern for the Steppe Buzzard which extends

from mid -March to May. However, large numbers start in early -March, peaks by the mid and
end of the month, and continuously decreas es till late -April. The migration at the site extends
over nine weeks, but counts in 2021 and 2022 were with some delay compared to 2020 by

around a week. For this species numbers in both years are rather similar with a lower amount in

2022. Shirihai et al . (2000) mentions that 90% of the total numbers passes between 22 March

and 15 April. Our results do not fully match this pattern, starting earlier and finishing later to

such times.

Reasons for this are not clear. However, there might be several causes which could include for
example: (i) an advanced timing of migration; (ii) a common pattern extending globally (e.g.

due to climate change); or (iii) probably differences in study sites from which they took the data
for Shirihai et al. (2000) further north from the wind resource areas in Egypt.
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Figure 42 : Migration pattern of the Steppe Buzzard in 2020 and 2021 (left axis), and 2022

The figure below presents the migration pattern for the White Stork. This species has been

recorded from March (2020) or late March (2021) to May, with peaks in the first half of April.

For the study and comparison of the passage of the White Stork we reli ed on the work by Van

den Bossche (2002), who uses data from t hshirilhiOebad. f or h
(2000) study is related to raptor migration and given that the White Stork is not a raptor it

cannot be included her.

The Van den Bossche (20 02), study refers to smaller flocks in April and May. The site results

show a different pattern as we had big flocks all the time: March (508 birds/flock), April (878

birds), and May (485 storks). However, the pattern of migration has greatly changed ove r the
entire Palearctic, with a proportion of the population becoming sedentary due to feeding from

dumpsites along the way. In 2022 the numbers continue to decrease compared to the previous

years.
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Figure 43 : Migration  pattern of the White Stork between 2020 -2022

The figure below presents the migration pattern for the Steppe Eagle. As noted, this species

migrates between mid  -February and May (a total of 12 weeks), showing its peak between mid -

March and April. Resultssho wed there are fitwo waveso which were sin
in 20201 there was only one peak in mid -April. The Steppe eagle according to Shirihai et al.

(2000) has two main periods of migration, late Feb to mid -March with a peak in the second
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week of March, and another during third week of March -early April, with a few recorded before
February or after May 10th.

In general, the pattern here is similar to Shirihai et al. (2000) with variations in one week

related to this pattern. Reasons could be the | ocation from where data have been collected in
this study when compared to Shirihai et al. (2000). Variations of just 7 days in 2021, and the

lack of more data for further comparisons make us not to think there has been a change in the
migratory patterns o f the species and just probably a very slight variation of the common trend.

In 2022 the monitoring started later compared to 2020 -2021 (see methods). Because

of that reason, the numbers recorded are for sure underestimated, as no_monitoring

occurred for weeks 8 to 10. To estimate the number of steppe eagles which could

have migrated during such weeks. we have calculated the proportion of eagles in

2020 and 2021 over the total spring counted population. In 2020, it was a 25.80%.

and a 65.79% in 2021. We ad ded such amount to the counts in 2022 as a potential
raw_number of eagles. These make an estimate ranging from 3.133 -3.384 eagles in
2022. This number is lower compared to previous seasons but allowed us to prepare

the Figure 44 .

1200 ~ 5000
- 4500
1000 - 4000
200 - 3500
- 3000
600 - 2500
- 2000
400 - 1500
200 - 1000
- 500
0 0
101112 13|14 | 15| 16| 17 | 18 | 19 ‘20 ‘21
May
W SEagle 2020 MWSEagle 2021 M SEagle 2022

Figure 44 : Migration pattern of the Steppe eagle

For the Short -toed eagle the migration pattern fits well with that described by Shirihai et al.

(2000). However, because of a later start in the monitoring compared to the migration dates of

this species, some individuals could have been missed in early Fe bruary. However, the end of
passage matches quite well. This is another species for which the numbers recorded in 2020

outnumber those in 2021 and 2022. The numbers in 2022 seem delayed compared to 2020 -
2021. It is a species which migrates early in the se asons, so we do not find an explanation to

the delay in 2022.

Page |117



140 +
120
100
80
60
40
20

M S-tSnake eagle 20 mS-tSnake eagle 21 WS-t Snake eagle 22

Figure 45 : Migration pattern of the Short -toed Snake eagle

Another group of species are those which migrate along broad fronts, which are not soaring
birds but soar f rom time to time when having an opportunity and are able to fly over the sea.
Within this heterogeneous group there are the following:

A Falcons like the Sooty and Red  -footed falcons. Their numbers recorded for the area all are
less than 5 individuals. They are powered flyers using flapping flight and, when necessary,
the soaring one.

A Harriers : Western Marsh. Pallid or Montagu’s. They are not true soaring birds but also
well known to cross the open sea . Because of that, the population migrating through the
wind projects cannot be directly compared to their overall ones, as they do not need
bottlenecks to cross. Thus, counts in areas like this project are neither accurate nor
representative as to draw clear patterns. Numbers recorded for are all are less than 5 0
individuals each.

A The Osprey : it is also a well know species to migrate over water extensions easily using
flapping flight. Only six, two, and four individuals have been recorded.

A Finally, there are three species like the Common Crane, the Levant Sparr owhawk, and
the Great White Pelican which account for a small number of observations but a large
number of birds per observation. Patterns cannot be achieved, as a few counts could be
considered incidental. They do not migrate every year/season and may app ear or not during
the counts.

Many Common cranes remain wintering in northern latitudes without crossing the Gulf of

Suez. This is well known in the Western Palearctic as well. In the Project area only a few

have been recorded in 2021 but this does not me an they can be much higher any other
coming year. The numbers are negligible, with no records in 2020, and a few birds in 2021

and 2022.

The Great White Pelican also happens like the common Crane. Many pelicans remain without
crossing the GoS. Records rar ely occur but account for a large number of individuals
because being species with high gregarism. In 2020 there was a quite high number
migrating that turned into only several cents in 2021 as noted in the figure below. It
migrates irregularly through the project, as occurs along the Red Sea with peaks in some
years but lower numbers others.

Finally, the Levant -Sparrowhawk is a gregarious species like the two previous ones but of

small size which make it difficult to identify at long distances. As distanc e from the OP
increases visual acuity decreases. There were eight records but 6,696 individuals (a few

very large flocks) in 2020, but negligible counts in 2021 and 2022.
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Figure 46 : Migration pattern of the Great White Pelican

Migration Patterns: Flocking behaviour

We cannot forget an essential aspect of the migratory behaviour which links with the previous
discussion and presented figures; one is the time of passage as we have presented earlier, but
the second one isth e flocking behaviour (group size).

There are species which migrate solitary or in small groups, whilst others form very large flocks.
Both variables have implications for any mitigation measure we could apply, as large flocks may
cause a large number of f  atalities in one single event compared to individuals flying singly.

The table following the figure presents the average fl ock size (birds /flock) for all species, its
confidence interval + 95%, the number of records, and their minimum and the maximum

val ues. As noted, by far the Great White Pelican, Levant Sparrow hawk and the White Stork had
the largest flock sizes. However, notice that also the fl ock size changes between years for some

of the species like the Great White Pelican , but also the @ Common Crane or the Levant
Sparrowhawk. Generally, most of the remaining species were all estimated at less than 15.

Based on the below it is clear that all the eagles migrate in_small groups, as do the
harriers and small falcons, which do almost individually, while only seven species do
in large ones.

Species year No. - Conf. - Conf.+95% No. Min Max
Means 95% Records
European Honey 2020 26.38 18.03 34.74 255 1 500
Buzzard 2021 21.51 14.28 28.74 106 1 300
2022 24.27 16.78 31.76 123 1 300
Black Kite 2020 8.91 7.84 9.99 753 1 180
2021 9.42 8.01 10.83 520 1 200
2022 18.23 15.29 21.17 435 1 280
Mo nt a gHardies 2020 1.00 5 1
2021 1.00 4 1 1
2022 1.06 0.93 1.18 17 1 2
Steppe Buzzard 2020 22.52 19.72 25.33 1087 1 500
2021 34.55 29.77 39.33 860 1 750
2022 35.12 28.58 41.65 494 1 800
Pallid Harrier 2020 1.24 0.83 1.64 21 1
2021 1.25 0.45 2.05 4 1
2022 1.00 15 1 1
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Booted Eagle 2020 1.32 1.20 1.44 99 1
2021 1.08 0.99 1.17 37 1
2022 1.06 0.97 1.16 47 1
Steppe Eagle 2020 6.46 5.14 7.78 709 1 400
2021 14.93 11.13 18.72 455 1 400
2022 5.18 3.43 6.93 206 1 150
Long -legged 2020 2.10 1.67 2.53 71 1 12
Buzzard 2021 171 0.85 258 35 1 16
2022 1.26 1.08 1.45 42 1 3
Great White Pelican 2020 726.52 287.76 1165.27 27 5 4500
2021 86.67 0.00 210.81 9 1 500
2022 70.65 25.56 115.74 17 1 250
Marsh Harrier 2020 -
2021 -
2022 1.29 1.10 1.48 31 1
Western Marsh 2020 1.14 0.93 1.35 14 1
Harrier 2021 1.17 0.93 1.41 30 1 4
2022 - 0
White Stork 2020 720.94 543.68 898.21 177 1 8000
2021 742.64 598.75 886.54 150 1 4000
2022 510.15 371.12 649.18 131 1 4500
Lesser Spotted 2020 2.11 1.45 2.77 82 1 26
Eagle 2021 1.70 101 238 23 1 8
2022 1.96 1.55 2.37 69 1 8
Egyptian Vulture 2020 1.41 1.11 1.72 41 1 6
2021 1.17 0.98 1.36 18 1 2
2022 1.56 1.16 1.96 32 1 5
Black Stork 2020 46.41 19.41 73.40 69 1 600
2021 8.98 5.22 12.73 40 1 55
2022 11.04 6.21 15.87 50 1 75
Short -toed Eagle 2020 1.97 1.75 2.20 265 1 15
2021 1.38 1.24 1.51 112 1 5
2022 1.94 1.61 2.27 114 1 11
Levant 2020 99.00 0.00 874.08 2 38 160
Sparrowhawk 2021 505.00 146.45 863.55 12 1 2000
2022 10.00 0.00 31.22 3 1 18
Eastern Imperial 2020 1.46 0.93 1.99 13 1 4
Eagle 2021 1.25 0.45 2.05 4 1 2
2022 1.00 9 1 1
Greater Spotted 2020 1.11 0.95 1.26 19 1 2
Eagle 2021 1.00 4 1 1
2022 - 0
Spotted Eagle 2020 - 0
2021 - 0
2022 1.00 3 1 1
Common Crane 2020 0
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2021 28.33 0.00 139.55 3 1 80
2022 9.00 0.00 110.65 2 1 17

Migration Patterns: Time of Day

The next step was to analyse the time of passage according to the time interval in the day. The
monitoring extends continuously from around 7:00 am to 5:00 pm daily. The number of birds
each year according to the time intervals (1 hour) from starting till the end was sorted.

The first figure shows the overall trend of all bird species pooled together. Since 7 am there is a

sudden increase in number of birds recorded. However, in 2022 there is a one -hour delay in the
passage till 8:00; then remains high til | around 12:00 to 13:00 pm. The numbers start to
decrease, at least in 2021and 2022 T but in 2020 there is a second peak in the late afternoon

around 15 to 16:00 pm. The reason for this was explored and detailed throughout this section
as itis caused by o ne single species.

40000
35000 -

30000 -

25000 - \

20000 - 2020

15000 - —_—2021

10000 - 2022

5000 - \,/\

0 +—= T T T T T T T T T

ES SRR S S T ST SR P SR VR S
AN S N AN P
F AP FF P FE

IS S N T N S L

Figure 47 : Bird numbers recorded at the project site in spring 2020, 2021, and 2022

The analysis below presents the trend that was drawn of the contacts throughout the day i ie.
number of records per hour interval in 2020,2021, and 2022. This is critical as it allows

observers during the ATMP implementation to know when to pay more atten tion for migratory
birds. A key trend is noted for the three vyears with the exact same pattern that

suggests the peak of the migration taking place within the mid - daylight hours (9:00

am to 13:00 pm). This indicates that this is the most critical time for the observers to
track the birds. The reason of late birds in 2020 could be a delayed migration time or the

effect of variables forcing birds to do so late.

When dealing with the records per hour interval, the three years follow exactly the same

pattern , Figure 48, with most records by 10:00 -11:00 am, and a peak interval from 9:00 to
14:00. Basically, the highest number of records and birds occur during a specific
period within the day.
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Figure 48 : Number of records per hour interval in 2020, 2021, and 2022

The analysis below investigated further the migration for those key species noted earlier. As

discussed, t o analyse the migration pattern of the species recorded those

data, observations and individuals were selected.

The first species is the Black Kite, which shows a

species with enough

quite similar and identical pattern in 2020 -

2022 except for 2022 when a later pass of birds happened. Most of the passage occurred

betw een 9:00 am and 12:00 pm.

For the Honey Buzzard the trend resembles that of the Black kite, as it migrates earlier in the

day in 2020 (with the higher numbers around 9:00
2021 and 2022 (10:00 to 12:00 pm). Howeve

more birds in 2020 compared to 2021 and 2022. As
around 15:00 hr.

-10:00 am in 2020) but a little bit later in
r, again it is important to reiterate that there were
for the Black kite, there is also a late count
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Figure

: Daily migration pattern (hr. of the day) of the nu

mber of Black Kites
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Figure 50 : Daily migration pattern (hr. of the day) of the Honey Buzzard numbers (2020 left
axis, 2021 and 2022 right axis)

The White Stork also has a different pattern in 2020 compared to 2021 and 2022. Reasons for

this could be the time the species migrates over the Red Sea. Individuals arriving late in the
afternoon to the vicinity of project area of influence would depart i n the early morning (blue
bars between 14 pm to 16 pm, which do not occur the two second years). As the storks are

already on the mainland, they would not need to wait to the better weather uplifts in the

midday, continuing migration as soon they can in th e following day. The bars in the afternoon
could correspond with birds arriving late to the project area. On the contrary, such peak does

not appear in 2020, when White Storks migrated much earlier. The conclusion would be more or

less similar to what we d iscussed above for the Honey Buzzard (i.e. reasons related to
migratory route of this species outside of the project area).
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Figure 51 : Daily migration pattern (hr. of the day) of the White Stork in 2020 -2022

The Black Stork exhi  bits a similar pattern 2021 and 2022, but different in 2020, higher numbers

and later passage of large groups in that year. Again, global conditions (similar to what was

explained for the White Stork and Honey Buzzard earlier) would be affecting the birds in the
same way in 2020, causing such a delay in the first spring.
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Figure 52 : Daily migration pattern (hr. of the day) of the Black Stork
Finally, the Steppe eagle surprisingly exhibited the same trend. For this species, and bec ause of

the deficiency in the data collection during the first weeks, we have used percentages, instead

of the raw counts.  Most of the eagles have a peak between 10 am to 12 pm, like the Black

Kite. This reinforces the idea of birds using the most suita ble weather conditions for soaring.
Also, a similar case is noted for the Short -toed Eagle below. Despite potential differences in the
detection rates by observers, both the Steppe and Short toed Snake eagle, show almost equal
migratory strategies.
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Figure 53 : Daily migration pattern (hr. of the day) of the Steppe Eagle
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Figure 54 : Short

All the above findings

formation of flocks

-toed Snake eagle (2020 left axis, 2021 and 2022 right axis)

timing of migration, distribution throughout the day,

time of migration through the region and passage times and patterns that depend on

the migratory strategy they follow, e.g., ¢

| support what is known about the migration; each species has its

rossing the Red Sea or flying through the

Gulf of Suez . Throughout the migratory route, birds are influenced by external forces which
funnel them through different regions, which may result in the numbers detected.

- The migratory numbers change from year t

considering the data available, e.g., data on arrival time of the different species to the

(o]

year. Reasons for that are unknown

vicinity of the project, place where the species do overnight before crossing the
footprint, conditions which make species speci f

C numbers to

ncreasel/ decr e

- Data from 2021 and 2022 show consistency in numbers, whilst those from 2020 are

slightly different. This occurs specially with some species which passed late in the day.

- Despite the differences in bird monitoring times, t

rates/bird numbers. This is noteworthy among the most abundant species like the White

here are also differences in the passing

Stork, Great White Pelicans or Honey Buzzard. However, qualitatively the species
migrating through is always the same, as they a

- In addition to the above, as will be demonstrated below, the results also affect the risk

flights with variations among species and years.

Elight Direction

The main flight directions for the three spring seasons
clear orientation to the NW, which could be related to the intention of birds to follow the
ridgeline of the mountains surrounding the Red Sea. Such mountains at variable distance from
to migrate in an easier way, relying on the up
appear when a mountain slope diverts the winds, causing air currents to climb. This is the so -
called slope soaring. Following the mountain range, birds would reach the Gulf of Suez in a

much easier way compared to flying over the plain desert and only using the thermal soaring

the coast would help the birds

and despite the good conditions of the region for such kind of flight.
changed over time during the three years.

re the passing times as well.

appear in the figures below. There is a

This is demonstrated because o

of Friedman ANOVA Chi Sgr. (N =9, df =2)=0.40 p =0.81.

-air currents which

Flight direction has not
f a statistical test
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—Yr2020

Figure 55 : Observed flight direction of the migratory soaring birds in 2020

—Yr2021

Figure 56 : Observed flight direction of the migratory soaring birds in 2021
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Figure 57 : Observed flight direction of the migratory soaring birds in 2022

7.5.3 Autumn 2020 and 2021

This section presents the baseline monitoring results for the autumn seasons.

Monitorinag/Sampling effort

The wind farm was monitored every day during the migratory seasons. The start and end time
of daily monitoring were adjusted according to length of d aylight and temperature, to provide
adequate sampling of the whole migration season.

The monitoring dates are presented in the table below, while the table that follows presents the
total monitoring hours.

Table 27 : Monitoring Dates

DATES 2020 2021
Autumn 15Aug to 1@Nov 10-Aug to 10 Nov
Table 28 : Monitoring Hours
Hours 2020 2021
Autumn 2,814 hr. 55 min 3,098 hr. 21 min
The following initial remarks are noted:

A The monitoring times were different between the same seasons in the two years
with an increase of 110% in the autumn season. Reasons for this may be multiple and
affected which could include for example the frequency of sandstorms.

A Because of the different monitoring times per season/year, the analysis cannot
directly compare the results within and between each season . The key reason for this
is that different monitoring times may result in different counts. As a general rule, the
higher number of monitoring hours will increase the chance of observing more birds.
Therefore, results must be standardized before any analysis or variations are considered.
taking this into account, a new variable was calculated for the datasets i the birds  /hour
rate (number of birds/hours of observation).
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A In any migratory count, either related to wind farms assessments or not, there is a chance

that_identification of all birds_and/or_droup of birds are not _identified properly.

Reasons for this may be mult iple but could include for example a short period of time to see
the birds, the background does not allow a proper identification, or as Porter (2006) said:
fiCounting soaring birds and using the results for monitoring purposes is fraught with
probl emsfiTohte i denti fication of many species
and practice as birds are often at a distance and several species are very similar.
Identification of the Aquila eagles (Steppe, Greater Spotted and Lesser Spotted), buzzards

and large falcons is especially difficult. Second, the actual counting can be problematic as
birds frequently fly over at heights which make them invisible to the naked eye; they can

also be in large mixed flocks - thus making both counting and identificatio n difficult . o

Thus, it is not surprising to find in all bird monitoring databases several records annotated

chal

as feagle specieso, ABuzzard s p. OFor arfiyaanalysisftheedec o n o,

records _must be excluded, otherwise they may_introduce biases in_the overall

results . This includes a total of 144 individuals. Although such species could be individuals
of priority species but in general it is too risky to assign such numbers to a certain species
as a single count as it could impact the overall r esults.

Data Analysis

During the standard field observations, a total of twenty -two (22) species were recorded

between both years, accounting for 18,213 birds (783 records), and 14,881 birds (813 records)

respectively in 2020 and 2021. The table below presents the detailed brea kdown for records

and species per year.

Two globally threatened species were recorded, the endangered (EN) Egyptian vulture and the
vulnerable (VU) Sooty Falcon. There was an additional Near Threatened (NT) species, the Pallid
Harrier. Three species domin  ated the migratory counts, the European Honey Buzzard (42%

72%), The Great White Pelican (2.6% -6%), and the White Stork (22.5% -50%). They accounted

for 97% -98% of all the birds recorded in 2020 and 2021 respectively, and between 70%
of all records. All  the remaining species did not reach the 1%.

Despite the global counts that these three species comprised, with a similar % in 2020 and
2021, it is_noteworthy that specific_passage numbers differ between years for the

Eurasian Honey Buzzard and the White Stork . The latter recorded one third of the number
in 2020 during 2021 (i.e .from 9,130 to 3,346), whilst the Honey Buzzard increased by around

40% (i.e. from 7,651 in 2020 to 10,735 in 2021). Reasons for that are not clear T but there are

no fixed n umbers of birds passing every year over the wind projects in the Red Sea region; they
change from year to year depending on multiple conditions over their migratory route.

All the remaining species appeared in low numbers like several species of falcons: the Sooty,

Red-footed, Lanner, Eurasian Hobby, and Lesser Kestrel. The Common Kestrel could be
considered as a resident species. The difference in the species recorded, seventeen in 2020 and

twenty in 2021 may result from different causes which could inclu de: (i) due to scarcity their low
detectability may influence the observers; or (ii) these species migrate in a broad front that do
not require to pass through the same site i the project area - every autumn.
Table 29 : Species Record  ed in Autumn 2020 and 2021
# of # of

Records| Birds | Records | Birds
Species IUCN Scientific name 2020 2020 2021 2021
Black kite LC Milvus migrans 56 93 63 76
Black Stork LC Ciconia nigra 2 2 1 2
Booted Eagle LC Aquila pennata 4 5 1 1
Commoncrane LC Grus grus 1 16 1 2
Common Kestrel LC Falco tinnunculus 36 36 26 28
Egyptian vulture EN N. percnopterus 0 0 2 3
Eurasian Hobby LC Falco subbuteo 0 0 1 4
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Eurasian Sparrowhawk LC Accipiter nisus 4 4 3 3
European H. Buzzard LC Pernisapivorus 546 7,651 533 10,735
Great W. Pelican LC Pelecanus onocrotalus 11 1,133 6 368
Lanner Falcon LC Falco biarmicus 0 0 1 2
Lesser Kestrel LC F. naumanni 0 0 4 4
Levant Sparrowhawk LC Accipiter brevipes 1 3 5 129
Montagu’s harrier LC Circuspygargus 26 29 15 15
Osprey LC Pandion haliaetus 1 1 0 0
Pallid Harrier NT Circus macrourus 13 17 14 15
Shorttoed snake eagle LC Circaetus gallicus 3 4 0 0
Redfooted Falcon LC Falco vespertinus 0 0 7 22
Sooty Falcon VU Falco concolor 2 2 6 6
Steppe Buzzard LC Buteo vulpinus 10 17 31 54
Western Marsh Harrier LC Circus aeruginosus 54 70 58 66
White Stork LC Ciconia ciconia 13 9,130 34 3,346
TOTALS 783 18,213 812 14,881

Spatial Distribution

The figure below presents the average passing rates (birds/hour) per VP in Autumn 2020 (first

figure) and Autumn 2021 (second figure). As noted below, in 2020, variable passing rates were

noted across the VPs with VP 5 being the highest (at around 6), foll owed by VP 2 (at around 4),
VP 1 (at around 2) followed by the rest of the VPs at around 1. Similarly, in 2021, variable rates

were also noted with VP 7 being the highest (at around 12), followed by VP 2 and VP 6 (at

around 4), and then the rest of the VPs ataround 1 -2.

From the two figures below the following can be considered:

A If there would be preferred passing VPs in the project area, the pattern of the passing rates

between 2020 and 2021 should be similar or the same, however they are not. The firs t year

the highest passing rates occurred at VP5, whilst in 2021 this was at VP7. In addition, the

passing rates at VP2 in 2020 were higher than 2021. Birds do not pass through the
same VP every year with the same rates.

A Because the passing rates differ b etween years, different numbers of birds are registered,

therefore RISK is not fixed at each VP and changes between years. Therefore, w e CANNOT
calculate collision risk per Vantage Point
A Because of the very low numbers recorded for several species compar isons are not possible.

This includes Black Stork, Booted eagle, Common crane, Egyptian vulture, Eurasian hobby
and Sparrowhawk, Lanner, Sooty, and Red -footed falcons, lesser kestrel, Levant

Sparrowhawk, Mont aguds and PdadedSnake heagter i er s, and
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Figure 58 : Average Passing Rates per VP in Autumn 2020 and 2021

To further demonstrate the above initial conclusions in which it is stated that there is no
preferred passing VPs in the project area and that birds do not pass through the same VP every

year with the same rates i the Kruskal -Wallis test is undertaken and presented throughout this
section.

First, the table below presents the mean passing rates per species, the confidence interval
(95%) for the mean, the number of records, and the maximum and minimum passing rates
recorded. This has been calculated for the five (5) most abundant species. From the table below
the following can be concluded:

A The Great White Pelican and the White Stork pass in large groups (high passing rate).
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The Eurasian Honey Buzzard also pass in flocks but in not so large numbers as in spr ing.

>

The Black Kite and the Western Marsh Harrier have rather constant passing rates; also, the
Black Kite does not form large flocks in autumn.

A Passing rates are rather similar for the Black kite, E. Honey Buzzard, and the W. Marsh
harrier between 2020 an  d 2021. However, for the Great White Pelican, the passing rates
decreased by 60% from 2020 to 2021, and the White Stork were around 7 times lower.
These numbers suggest that there are key influence factors (as discussed below) that affect
bird numbers and  that also such numbers are not consistent over years.

A The number of birds per hour depends on multiple factors of the project area but also from
areas further away. The weather conditions (wind and temperature) allow the bird to decide
whether to cross th e sea or not; otherwise, they could die drowning in the sea. Once they
have left the coast, there is a point of no return, so they have to cross facing all risks. If
such crossing is difficult, they may be too exhausted when reaching Ras Gharib coast, wher e
they could land for rest before continuing their journey. Depending on the time in the day,

the birds must overnight or continue the migration
rdso

when observers record the so call ed peximesedbirdsgr b i
those that feed and find some food whilst migrating.

Table 30 : Passing Rates for Selected Species

Year Species Birds/hr. Confidence Confidence Min. Max.
Mean +95% -95%

Black Kite 0.19 0.14 0.25 0.10 1.25

E. Honey Buzzard 1.71 1.44 1.98 0.10 40.77

2020 G. White Pelican 12.38 3.91 20.84 1.62 33.70
W. Marsh Harrier 0.15 0.09 0.22 0.10 1.87

White Stork 86.69 -4.67 178.07 0.11 454.54

Black Kite 0.14 0.13 0.16 0.11 0.37

E. Honey Buzzard 2.43 1.60 3.25 0.10 171.42

2021 G. White Pelican 7.45 0.75 14.16 1.93 19.39
W. Marsh Harrier 0.13 0.12 0.14 0.10 0.33

White Stork 11.95 5.80 18.09 0.10 75.00

Secondly, to understand if the observed significant differences of passing rates per VP additional

statistical analysis has to be undertaken. For that, the Kruskal -Wallis test was undertaken and
the results are provided below. With this purpose, the non -parametric Kruskal -Wallis tests for
the passing rates (birds per hour) for each species among the 8 VPs was undertaken for the two

years for the passing intensity of the most abundant species. The table provides the results of

the test and the level of signi ficance as per common standards in statistics.
Table 31 : Non Parametric Kruskal - Wallis test
Species 2020 2021
Black Kite H (7, N=119) =20.82 o
<001 H (7, N= 63) =20.5#<0.01
European H. Buzzard = =
P H (7,N=1079) =10.09 H (7,N=533) =23.88<0.01
=0.18
Great W. Pelican n.a. n.a.
Western Marsh Harrier H (7, N=112) =56.82
H (7, N=58) =28.1240.001
<0.001 (7. N=58) =28.1240
White Stork H (7, N=47) =13.16 | na
=0.06 B
From the table above, the following can be concluded
1. A total of 3 species (highlighted and which have p <0.01 ) tended to present significant
differences among VPs in terms of passage rates during either in 2020 and/or 2021 ( ie.
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they tended to pass in greater numbers through specific VPs compared to
others).  However, comparing the data for 2020 and 2021 only 2 species have exhibited
such behaviour in both seasons (Black Kite and Western Marsh Harrier). Nevertheless, it

is important to note that for thes e species the intensity of the passing rates was mapped
and is presented in the figures below. As noted, the VPs which had higher passage rates
(i.e. tended to pass in greater numbers through them) were not the same between 2020

and 2021. This indicates th  at the passage of these birds is not the same throughout both

years.

The other species (Honey Buzzard) only exhibited such behaviour during one of the seasons

only, while within the second season such behaviour shows significant difference (i.e. p is

high er than 0.01) which is discussed more below.

2. The European Honey Buzzard and White Stork showed no significant differences (i.e. pis
higher than 0.01) either in 2020 or 2021 (i .. indicates that they migrate
throughout the site randomly without any specific preference for any VP ).

3. The final group are those for which no further analysis can be performed because their
data are too scarce (marked in n.a.) (i.e. Great White Pelican).

From the table above it can be concluded that birds pass randomly. wi th not preferred
sites , as the landscape does not force them to follow specific routes once they are within the

windfarm. Again, this is further supported with the figures presented below that have been
prepared, where the intensity of the passing rates ar e compared between the two years for the
highlighted species in table above earlier. As noted again within the figures, such birds pass
randomly with no preferred sites.
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Migration Patterns: Time of Weeks/Months

The timing of passing according to the months and weeks in the autumn season have been
analysed. Bird numbers are generally classified according to the week of the year for a better
understanding of the data. The figure below presents the weeks of the year for the autumn
monitoring period undertaken which is from August (starting at week 33 of the year) until

November (ending at week 46 of the year).

The passage considering the global bird numbers per week/month is presented in the figure

below. Overall, t he passing time extends along fourteen weeks, but this is the time established

for the autumn migration monitoring. In 2020, the highest numbers occur by the last week of

August, with high migration numbers continuing throughout September and a decrease ov er the
last week until the end of the season. The pattern in 2021 is roughly the same but reaches the

peak one week later compared to 2020 (last week of September). However, the decrease occurs

at the same point (week number 39, end of September). Therefo re, in general, the patterns are
similar in both years.
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Figure 62 : Bird numbers migrating per week in the autumn seasons

These results are highly influenced by the species -specific numbers over the site. Despite wind
energy is a new development in the region, studies on bird migration are not, and have been
developed for decades now. In general, what is clear for such studie s is that not all the
species migrate at the same time. The peak is clearly influenced mainly by the two species
with the highest numbers; the White Stork and the European Honey Buzzard (94.91 and 92.85%
of the birds recorded in 2020 and 2021), but also ot her species forming flocks.

The most comprehensive monitoring of bird migration in the Middle East comes from the work by
Shirihai et al . (2000) AfRaptor Mi gration in the
researcho. As t he t i tnhoe thanathirty years of establisheduntbritering. The
authors explain that counts at the Gulf of Suez of migratory birds in both autumn and spring

were observed and recorded already in the 80°s and 90°s with specific references there such as

Biljsma (1982, 1983), Wimpfheimer et al. (1983), Meininger & Atta (1994), or other counts in

the Southern Red Sea Area (Sorensen 1982, Grieve 1996). The authors also provide details on

and how migration occurs both in spring and winter along the entire Middle East, from Djibouti to
Jordan and Lebanon, from Egypt to Yemen, providing also data from latitudes further north like

Bosphorus. The assessment below focused more on the Shirihai et al. (2000) study in order to
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understand and compare the migratory patterns recorded within the Project site since it is more
focused in the Middle East.

To analyse the migration pattern of the species recorded those species with enough data,
observations and individuals were selected only. Based on that this includes Eurasian Honey
Buzzard, White Stork, Black kite, and the Great White Pelican, mainly due to its huge numbers in
2020 and 2021 seasons.

The figure below presents the migration pattern of the Black Kite. This species appears in the late

days of August passing through the site t il mid -November. The numbers are insignificant
compared to the flyway population (less than 100 birds each year) but these dates are well

known in the region and match perfectly with the data described by Shirihai et al (2000).
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Figure 63 : Migration pattern of the Black Kite

The figure below presents the migration pattern of the European Honey Buzzard. It is an early

migrant starting around end of August and finishing its migration by mid -September or early
days of October. These  dates match perfectly with Shirihai et al. (2000), who showed exactly the

same pattern within this monitoring period.
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Figure 64 : Migration pattern of the European Honey Buzzard

The White Stork was recorded from early August and decreases in magnitude with very little

numbers in September. The pattern in general is similar to that included within Van den Bossche

(2002) who mentions that the storks needed only 14 to 24 days to fly from the breeding area to

Sudan, but more than twice as much to cover the same distance in spring. This author also

mentions how different a stopover site may be, with distances separated around 35 km one from

the others. This is an interesting point when discussing roosting behaviour. Interesting
description is that for migratory movement s: AfThe tagge
of the Red Sea by flying through Suez, but none of them did so and they crossed the southern

part of the Gulf of Suez near El Tor, which was also observed by Koch et al. (1966) and Safriel

(1968). Small numbers cross the Gulf of Suez south of ElI Tor at Ras Mohammed, the southern

point of Sinaio. ElI Tor is |l ocated only 37 km tositet he s
side.
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Figure 65 : Migration pattern of the White Stork



The Great White Pelican appears irregularly with a great difference between years (1,133 birds in

2020 against only 368 in 2021). This irregular pattern is just the res ult of the strategy of the
species, which migrates over the Red Sea. Despite being a large soaring bird, we cannot forget it

is a species with capabilities for landing on water bodies.
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Figure 66 : Migration pattern of the Great W hite Pelican

Migration Patterns: Time of Day

The time of passage according to the time interval in the day was analysed. The monitoring
extended continuously from around 7:00 am to 5:00 pm daily. We have sorted the number of
birds each year according to the time intervals (1 hour) from start till end. Similar to earlier
rationale, the analysis only considered key species to include the Eurasian Honey Buzzard, White
Stork, Black kite, and the Great White Pelican.

The first species is the Black Kite, which shows a different pattern in 2020 and 2021. However,
the number of birds is quite small compared to other species. In 2020 birds arrived earlier
compared to 2021 when they mostly passed in the afternoon. Caution should be taken into
account be fore making any further assumptions or conclusions for such small amount of kites.
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Figure 67 : Daily migration pattern (hr. of the day) of the Black Kite
For the Honey Buzzard the trend is quite similar in both years, with higher numbers around noon.
However, there were more birds in 2021 compared to 2020; this has an implication if other

analyses is to be undertaken such as the CRM, because of the different bird numbers and time
spent at rotor height.
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Figure 68 : Daily migration pattern (hr. of the day) of the Honey Buzzard

The White Stork also has a different pattern between years. Reasons for this could be the time

the species has migrated over the Red Sea. Individuals arriving late in the afternoon to the
vicinity of project area of influence would depart in the early morning (blue and yellow bars

between 7 am to 10 am). As the storks are already on the mainland, they would not need to wait

to the better weather uplifts in the midday, continuing migrat ion as soon they can in the



following day. The bars in the afternoon could correspond with birds crossing late, and arriving to
the site afterward.
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Figure 69 : Daily migration pattern (hr. of the day) of the White Stork

Finally, the Great White Pelican showed an irregular pattern with more birds in 2020 (1,113)
compared to 2021 (368), but also uneven distribution throughout the day.
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Figure 70 : Daily migration pattern (hr. of the day) of the Gre at White Pelican

The findings suggest what _is known about the migration; each species has its time of

migration through the region and passage times and patterns depend from the

migratory strategy they follow, e.q.. crossing the Red Sea or flying through t he Gulf of

Suez. Once in_the area, those obligated soaring like the storks, may stay for a while

before continuing.




Overall, the migratory numbers may change from year to year resulting in large variations
among the most abundant species like the White St ork, Great White Pelicans or Honey Buzzard.

Elight Directions

The flight directions both in 2020 and 2021 have a preferred bearing (SW), with 52.3% and

69.95% of all the birds recorded. The second direction was SE, accounting for 44.46% and

22.52%. Birds would tend to cross the desert as soon as possible, but other ¢ ould move further
south -east to suitable habitat in the Important Bird Area of Gebel Zeith.
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Figure 72 : Bird migration directions recorded in 2021

Non - priority species




During the monitoring field work in the spring and autumn seasons 2020 -2021 the observers
registered non -t arget ed birdso species. Those ar e smal | an
observatio ns should be considered as incidental, as they do not provide a reliable sample of the

community on site or during the migration.

The following table includes the list of species recorded and the individuals during spring and
autumn counts. None of the sp ecies in the table are of conservation concern.

Table 32 : Non -Priority Species

Species Scientific name Spring | Autumn
Phalacrocoracidae

Great Cormorant Phalacrocorax carbo 498 488
Ardeidae

Grey Heron Ardeacinerea 0 56
Purple Heron Ardea purpurea 0 30
Threskiornithidae

Euarsian Spoonbill Platalea leucorodia 0 274
Glareolidae

Collared Pratincole Glareola pratincola 3 0
Sternidae

White-cheeked Tern Sterna repressa 0 5
Pteroclididae

Crowned Sandgrouse | Pterocles coronatus 27 13
Spotted Sandgrouse | Pterocles senegallus 114 65
Columbidae

Rock Dove Columba livia 0
Laughing Dove Streptopelia senegalensi 0
Turtle Dove Streptopelia turtur 0
Apodidae

Common Swift Apus apus 2 0
Meropidae

European Beeater Merops apiaster 677 13
Upupidae

Eurasian Hoopoe Upupa epops 2 0
Corvidae

Brownnecked Raven | Corvus ruficollis 125 69
Alaudidae

Greater Shortoed | Calandrella 96 0




Lark brachydactyla

Lesser Sho#toed Lark | Calandrella rufescens 0 7
Greater Hoopodark Alaemon alaudipes 1
Crested Lark Galerida cristata 1 0
Desert Lark Ammomanes deserti 25 1
Hirundinidae

BarnSwallow Hirundo rustica 1270 10
Sand Martin Riparia riparia 37 0
Common House Martir] Delichon urbicum 21 0
Redrumped Swallow | Cecropis daurica 93 0
Phylloscopidae

Common Chiffchaff Phylloscopus collybita 1 0
Willow Warbler Phylloscopus trochilus 2 6
Sylviidae

Ruppell's warbler Sylvia rueppelli 0 1
Lesser Whitethroat Sylvia curruca 9
Muscicapinae

Common stonechat Saxicola torquatus 1 1
Isabelline Wheatear | Oenanthe isabellina 0 2
DesertWheatear Oenanthe deserti 2 0
Northern Wheatear Oenanthe oenanthe 4 0
Motacillidae

Yellow Wagtail Motacilla flava 2

White Wagtail Motacilla alba 22

7.5.4 Overall Conclusions

The results of the monitoring revealed substantial differences in the bird numbers; this is not

only for spring but also autumn seasons 2020 and 2021

During both spring and autumn, birds pass randomly with no preference in any way for any

specific areas or sites within the Project . This was confirmed through the comparison of passage
rates between the eight (8) VPs for 2020 and 2021, undertaking a statistical analysis ( Kruskal -Wallis
tests ) and preparation of intensity maps for bird species related to passing rates. The passage is random

as it depends on multiple factors that go beyond this assessment as it depends on factors and influences

affecting the migration timing throughout the entire migration pathway.

Migration patterns in terms of passage time in weeks/months was analyzed and compa red with
historical migration patterns in the region as established by Shirihai et al. (2000) (with over 30 years of

data). It was concluded that migration patterns in general are similar to those established by

Shirihai et al. (2000) with minor difference s. This might be several causes which could include: (i)
advanced timing of migration for this specific year; (ii) a common pattern extending globally (e.g. due

to climate change); or (iii) probably differences in study sites from which they took the data

Flocking behaviour was analysed and it was clear that all the eagles migrate in small groups, as do
the harriers and small falcons, which do almost individually, while only limited number of
species migrated in large ones



5. The migration pattern in terms o f passage during time of day was analyzed. There are no specific
time slots preferred by all species, as they may change depending on species - specific
conditions, not only at the site, but elsewhere (e.g., the sites where the birds have been roosting
the n ight before.) It is well known for example that the arrival of birds at one site depends on the
conditions at the place of departure.

6. The survey did not identify any key, important or significant habitats for roosting or breeding
sites . Given the homogene ous landscape characteristics of the area in general, the entire species pass
over the Project area given that the habitat is mostly unsuitable for breeding T this is mainly due to
habitat characteristics with lack of trees or cliff shelters.

7. However, comm on trends and patterns were noted for both years and seasons . hose include:

- The peak of the migration taking place within the mid -daylight hours (9:00 am to 13:00
pm). This indicates that this is the most critical time for the observers to track the birds.

- For most species the  high percentage of risk flights is from the start of the monitoring up to
9:00 am after which such risk decreases significantly . Some species also have an increase of
risk by 1:00 -2:00 pm

- The group of most abundant species are those  forming large groups (i.e. those with flocking
behavior)

8. Taking the above into account and based on the outcomes there is no requirement to consider any
site -specific constraints or area of concern for placement of turbines within the Project site
Howeve r, installing fewer, larger turbines that occupy a smaller area is likely to reduce collision impacts
for raptors see. Rastran et. al. 2018

7.6 Bats

This section provides an assessment of baseline conditions within the Project site and surrounds
in relationto  bats .

7.6.1 Baseline Assessment Methodology

The baseline assessment of the Project site was based on a literature review, which is discussed

in deta il below. This was based on previous studies, data, surveys, and records available in

published scientific papers, books, and journals on bats of Egypt and the Gulf of Suez. The

conservation status of the bat species listed from the literature review are b ased on | UCNO&s
List of Threatened Species (IUCN, 2019).

7.6.2 Results

Based on literature, a total of 22 bat species are known to occur in Egypt as a whole. Out of

which, at least ten species are known to have a presence within the Project site and its vic inity as
part of their distribution range. In addition to those ten species, there are at least four more

species that have their distribution range adjacent to the area of Gulf of Suez. All ten species

listed in the literature are species of Least Concern according to the IUCN Red List of Threatened
Species, see table below.

Table 33 : List of Bat Species Recorded in Project Site and Vicinity Based on Literature Review

Family Scientific name Common name IUCN Red List of Threatened
Species (IUCN, 2019)
Hipposideridae Allesia tridens Geof froybs T 1 | Least Concern
nosed Bat
Nycteridae Nycteris thebaica Cape Long -eared Bat Least Concern
Vespertilionidae Pipistrellus kuhlii Kuhl s Pipi st | LeastConcern




Family Scientific name Common name IUCN Red List of Threatened
Species (IUCN, 2019)
Pipistrellus rueppellii Ruppel 6s Pi pi {LeastConcern
Nycticeinops Schlieffenods Least Concern
schliefenni
Eptescisu bottae Bottads Ser ot i lLeastConcern
Rhinopomatidae Rhinopoma Greater Mouse -tailed Bat Least Concern
microphyllum
Rhinopoma Lesser Mouse -tailed Bat Least Concern
hardwickii
Rhinopoma cystops Egyptian Mouse -tailed | Least Concern
Bat
Emballonuridae Taphozous Naked -rumped Tomb Least Concern
nudiventris Bat

It is important to note that bat activity in general is correlated to insect activity. Where insects

are present it is likely that bat activity will be present given that they feed on them. Within the

site, nocturnal insect activity is expected to be very low, if not absent, due to the arid nature of

the Project site and the very low vegetation coverage (as discussed in fiSection 7.4 0 earlier ).
Vegetation coverage is the main source for many insects (e.g. moths) where they breed and

feed.

In addition, based on the biodiversity survey undertaken earlier, it does not seem that the
Project site supports any roosting sites for bats (however this will require verification through the

bat survey that will be required as discussed below). Potential areas for roosting sites could be

within the mountainous areas to the west of the Project site.

Finally, it is important to note that one previous bat survey and assessments with bat detectors

has been undertaken in the GoS in 2021 and another is currently undertaken (May 1 September
2022) . Both surveys were undertaken for wind farms that are located close to the Project site.
Both surveys have showed zero bat activity which is very likely due to the reasons noted earlier
above.

7.7  Archaeology and Cultural Heritage

This section provides an assessment of baseline conditions within the P roject site and surrounds
in relation to archaeology and cultural heritage.

7.7.1 Baseline Assessment Methodology

The baseline assessment of the Project site was based on a literature review and a field survey,
each of which is discussed below.

® Literature Review

Literature review included a comprehensive review of archives, publications, and studies on
previous archaeological and cultural heritage work and surveys undertaken in the area, and

which are available through desktop review as well as through the Red Sea Antiquities Inspection
Office and Suez Antiquities Inspection Office. Such literature review included information
available through the French Institute for Oriental Archaeology, French Institute in Cairo, and

data published by the Fren  ch mission working at in Sukhna city.

(i) Field Survey

A field survey was undertaken by an archaeology and cultural heritage expert. The objective of
the field survey was to ascertain the presence of any surface archaeological or cultural heritage
remains within the Project site. The survey was undertaken to cover the entire Project site




boundary. The surface area was walked by the expe rt in order to inspect the entire ground
surface. Based on the survey, should any sites of interest be recorded the following will be
undertaken:

A Sketch plans and /or a photograph as appropriate
A GPS coordinates for the area

A Undertake an analysis to categ orize the sites and archaeological features and making an
assessment of their significance.

7.7.2 Results

This section presents the results in accordance with the methodology discussed above. Based on

the literature review, it is concluded that there are no r egistered archaeological sites with the
Project area itself. The closest sites that are considered of great archaeological, historical and
cultural heritage value are described in the table below and presented in the figure that follows.

Table 34 : Description of Closest Archaeological Sites to the Project

Site Description Distance

to Project
Wadi Jarf / Red A harbour complex which was used regularly during the second half of the 30km to
sea coast Old Kingdom and the Middle Kingdom (from 2550 to 1700 b.c.e.). It was the north

used by the expeditions seeking turquoise and other products from south
Sinai. Moreover, it's also known for its very famous wadi jarf papyrus which

dates to the reign of king khufu and which describes the organization of
labour under the supervision of their leader Merer who recorded the diary of
the mission on a long papyrus sheet.

Saint  Anthony Saint Anthony's disciples founded the monastery between 361 and 36 50km to
Monastery (Deir (Starke y.2012:205) the north
erl Qidis Antun)

Saint Paul | The monastery is located in front of mount el galala. The caves in this area 30km to
Monastery (Deir were used by Christian monks who used the limited resources available in the north

el Qidis Nulus): the harsh desert for living, while the cave and chapel of Saint Paul in

particular were considered the base for the current monastery
(Starkey.2012: 207).

LT o : &

P 7 LY
LN # EOLL R

" MionEsgery of Antheny

. Wadi Jarf

Wind Farm Project

s :5;;, R 1 i

% 4 o0 £

Figure 73 : Location of Closest Archaeological Sites to the Project Area

Finally, based on the site survey undertaken, no archaeology and cultural heritage sites were
identified or recorded within the Project site. In addition, it is important to note that in 2008, an
official letter has been issued by the Supreme Council of An tiquities (SCA) to NREA which states
that the SCA has no objection on the development of wind farms within the NREA land plots
allocated for wind energy developments. The official letter is presented in the figure below.




6. A letter from the Supreme Council of Antiques
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Figure 74 : Letter Issued by SCA

7.8  Air Quality and Noise

This section provides an assessment of baseline conditions within the Project site and surrounds
in relation to air quality and noise.

7.8.1 Baseline Assessment Methodology

Assessment of baseline conditions was based on an onsite air quality and noise monitoring
program undertaken at the Project site. Additional details are discussed below.

0] Selection of Parameters

Monitoring was undertaken for the following parameters: (i) gases to include Carbon monoxide
(CO), Sulphur Dioxide (SO 2) and Nitrogen Dioxide (NO  2), (ii) Suspended Particulate Matter to
include Total Suspended Particulate (TSP) and Respirable Particulates (i.e. Particulate Matter
smaller than 10.0 (PM10) and 2.5 mi crons (PM2.5) in diameter); and (iii) Noise Pressure Levels
(NPL). These parameters were selected based on the following rationale:

A Such parameters are likely to be present within the Project site given its characteristic and
attributes. Suspended particul ate matter is expected given the barren nature of the site. On
the other hand, pollutants (such SO 2, NO2,) are expected onsite but rather at minimal



concentrations as the site is relatively in a remote area; nevertheless, motor emissions
particularly from  vehicles passing casually through the site (or from the main road) could be a
source of such pollutants. Finally, noise levels are expected from vehicular movement and to
some extent from onsite and surrounding areas and activities.

A Such parameters are | i kely to be affected mai nly during
operational activities. All air pollutant parameters selected are expected to be slightly

i mpacted and increase specifically during the Project

vehicles and machinery used onsite and their movement onsite will increase gaseous
emissions, suspended particulate matter, as well as noise pressure levels.

(ii) Selection of Locations

To assess the air quality and noise baseline conditions within the Project area, 4 monitoring

points were selected taking 1 three of which represent the various part of the Project site (north,
middle and southern) while the fourth was located at nearest r eceptor within the Project area
Monitoring was undertaken for 8h at each point respectively.

The coordinates for the monitoring points and location is presented in the table and figure that
follows.

Table 35 : Location of Monitoring Points

Locations North East

Point #1 28 53 96.36 32 88 19.69
Point #2 28 48 80.38 3290 73.56
Point #3 28 43 91.75 3297 08.75
Point #4 28 44 22.57 32 96 47.37
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Figure 75 : Location of Monitoring Points

(i) Legislative Requirements

With regards to air quality, the results of the measurements were compared to the national limits
as set within Annex 5 of the Executive Regulation (D1095/2011) for ambient air quality. The



table below identifies the corresponding

applicable national ambient air quality permissible limits.

The |l imits included for 6édindustrial &6 areas where used
the site that includes petroleum activities and wind farms.
Table 36 : Applicable National Ambient Air Quality Permissible Limits (Annex 5 of the Executive
Regulation (D1095/2011) for ambient air quality)
. Maximum Limit (ug/m )
R Location 1 Hour 8 Hours 24 Hours 1 Year
. Urban 300 -- | 125 50
Sulfur Dioxide (SO 2) Industrial | 350 — | 150 60
Carbon Monoxide (CO) Urban 30mg/m 3| 10mg/m 3 |
Industrial 9 9 ---
. s Urban 300 - 150 60
Nitrogen Dioxide (NO ) Industrial | 300 150 80
. Urban --- --- 230 125
Total Suspended Particles (TSP) Industrial . . 230 125
. . Urban --- --- 150 70
Respirable Particulates (PM  10) Industrial N N 150 70
. ) Urban 80 50
Solid Particulates < 2.5 pm Industrial | - 80 50
With regards to noise, the results were compared to the national limits set in Annex 7 of the
Executive Regulation (D710/2012) for the 6éDayd and
different area classifications and their corresponding applicable permissible limits for noise.
Similarly, the | imits iareas Wwhe aséd fdr oompadsonngtven she industrial 6
nature of the site that includes petroleum activities and wind farms, which is set at 70dB(A) for
both night and day.
Table 37 : Applicable National Permissible Limits for Noise (Annex 7 of the Executive Regulation
(D710/2012))
Permissible  Limit  for
Noise Intensity [dB (A) ]
Type of Area Day (7 am | Night (10
tol0pm ) pmto7am )
Sensitive areas to noise 50 40
Residential suburb with low traffic and limited activities service 55 45
Residential areas in the city and have commercial activities 60 50
Residential areas are located on roads less than 12 m and have some
workshops or commercial activities or admini strative activities or recreational 65 55
activities é etc.
Residential areas located on roads equal or more than 12 m, or industrial
- . o 70 60
zones with light industry and some other activities
Industrial areas (heavy industries) 70 70
7.8.2 Results
Air Quality
The tables below present the overall results for the air quality monitoring that was undertaken.
As noted in the tables below, at all monitoring points and for all parameters monitored, the
results are significantly lower than the maximum allowable ambient air levels indicated within the

legal limits and IFC/WB permissible standards

Table 38 : Results for Monitoring Point 1

CO PM2.5
e N R O |- P P
10:AM 13.8 11.5 22.3 10.6 2.3 21 101.69 122.29
11:00 12.8 12.3 19.1 11.2 2.7
12:00 185 17.2 32.7 12.2 2.3
13:00 14.2 18.2 25 13.2 2.4

O Ni

f



Cco PM2.5
ime NOGOM ) | gm 9 | Gem ) |Gam 9 |09 |69 ) Ggm 5 | Ggm
14:00 10.1 16.7 30.2 12.1 2.8
15:00 13.2 11.8 20 149 2.6
16:00 16.2 9.8 25 14.8 2.2
17:00 115 159 30.4 159 2.1
Limits
1 hour - 300 - 300 30 - - -
8 hour s - - - - 10 - - -
24 hours - 150 - 125 - 80 150 230
IFC / WB EHS 200 125 75 (24h) 150
Guidelines h(gfrr) (24h) (ﬁ;‘
Table 39 : Results for Monitoring Point 2
_ NOX co EMZ' PM10 T.S.P
Time NO (ug/m %) | NO2 (ug/m 3) i ) SO2 (ug/m %) S) (vl %lg/m )(ug/m s
m ®)
10:AM 15.8 135 223 10.6 1.9 24 90.60 118.56
11:00 14.8 14.3 19.1 11.2 2.2
12:00 19.5 17.2 327 12.2 2.3
13:00 15.2 18.2 25 13.2 2.1
14:00 11.1 16.7 31.2 12.1 2.8
15:00 14.2 11.8 29.5 14.9 2.8
16:00 182 10.8 28.54 14.8 2.3
17:00 12.5 15.9 31.4 15.9 2.4
Limits
1 hour - 300 - 300 30 - - -
8 hours - - - - 10 - - -
24 hours - 150 - 125 - 80 150 230
IFC /WB 200 (;i 1(;5
EHS 125
Guideline h(gfrr) (24h) noe
> )
Table 40 : Results for Monitoring Point 3
PM2. | PM1
CcOo 5 0
me  fwosem [N (M |G |G [os |50
10:AM 11.8 12.5 25.3 11.6 1.8 22 238 115.29
11:00 10.8 13.3 27.1 13.2 2.2
12:00 17.5 16.2 32.7 10.2 2.1
13:00 13.2 15.2 25 11.2 2.9
14:00 9.1 18.7 29.2 10.1 2.4
15:00 11.2 14.8 23 13.9 2.9
16:00 14.2 9.8 21 14.8 3.1
17:00 10.5 13.9 18.4 13.9 2.7
Limits
1lhour - 300 - 300 30 - - -
8 hours - - - - 10 - - -




PM2. PM1
(0]0) 5 0
: NO2 NOx S0O2 T.S.P
Time NO (ug/m 3 mg/m /
(hgim ) gm % | Gom 3 | @gm o | M9 (gl 19 gm 9)
3) m?3) /m
)
24 hours - 150 - 125 - 80 150 230
7
1 5
2
5 (
IFC /WB 200 2| 150
EHS (per ( 4| (24
Guidelines hour) 2 h{ h)
4 )
h
)
Table 41 : Results for Monitoring Point 4
PM2.5 PM1 | T.S.
NO S02 co (ug/m %) 0 P
Time (gm 9 NO2 (ug/m %) NOx (ug/m %) | (ug/m 2 | (mg/m (Mg (Mg
) 3) /m?3 | /Im3
) )
10:AM 13.8 115 21.3 11.6 1.9 20 90 127.
11:00 12.8 15.3 18.1 12.2 1.8 56
12:00 175 18.2 30.7 14.2 2.1
13:00 14.2 16.2 21 15.2 2.8
14:00 13.1 14.7 30.2 14.1 2.0
15:00 15.2 13.8 275 16.9 2.2
16:00 17.2 11.8 23.54 14.8 2.6
17:00 145 14.9 334 18.9 2.9
Limits
1 hour - 300 - 300 30 - - -
8 hours - - - - 10 - - _
24 hours - 150 - 125 - 80 150 | 230
IFC /WB 200 75 150
EHS (per 125 (24h) (24h) (24h)
Guidelines hour)
Noise

The following tables present the overall results for the noise monitoring that were undertaken
(the LAeq average noise level at each monitoring point). As noted in the tables below, all results
are within the maximum allowable noise limits set for the area
EHS Guidelines with no exceedances recorded.

Table 42 : Outcomes of

for local limits as well as IFC/WB

Noise Monitoring at Point 1

Sound Level Equivalent & Percentile Recordings in dBA Permissible Limits
. for 8 Hours LAeqg (dBA)
Time
LAeq LAI0 | LAS0 | LA90 | LA95 | LCpeak BRI Lin‘f‘i t' AU

10:00 59.60 49.51 40.23 32.27 42.40 117.57

11:00 55.68 47.10 36.87 24.89 | 29.23 123.01

12:00 54.88 56.71 41.62 35.97 39.98 104.82

13:00 56.25 53.29 47.04 41.27 36.32 107.57 70
14:00 55.64 50.51 44.00 36.39 36.03 97.71

15:00 59.90 49.51 39.45 39.06 | 38.39 99.54

16:00 57.71 55.80 49.43 40.13 40.07 107.73

17:00 58.31 52.60 44.84 32.94 | 3153 90.40




Table 43 : Outcomes of Noise Monitoring at Point 2

. . . . Permissible Limits
- Sound Level Equivalent & Percentile Recordings in dBA for 8 Hours LAeq (dBA)
Time
LAeq LA10 LAS0 LA90 LA95 LGl | AT Linf‘it'FC/W B
10:00 57.64 53.43 48.07 37.17 35.54 117.57
11:00 55.82 47.10 38.83 29.79 28.25 128.89
12:00 58.92 51.81 48.48 36.95 39.00 105.80
13:00 57.33 51.33 43.12 40.29 39.26 107.57 70
14:00 58.70 53.45 46.94 38.35 36.03 95.75
15:00 58.92 53.43 46.70 39.06 3741 103.46
16:00 55.75 53.84 52.37 45.03 43.01 102.83
17:00 56.35 52.60 48.76 37.84 35.45 93.34
Table 44 : Outcomes of Noise Monitoring at Point 3
. . . . Permissible Limits
Sound Level Equivalent & Percentile Recordings in dBA for 8 Hours LAeq (dBA)
Time National & IFC/WB
LAeq LA10 LA50 LA90 LA95 LCpeak Limit
10:00 58.41 48.52 39.43 31.62 41.55 115.22
11:00 51.43 46.16 36.13 24.39 28.65 120.55
12:00 59.66 55.58 40.79 35.25 39.18 102.72
13:00 60.03 52.22 46.10 40.44 35.59 105.42 70
14:00 50.41 49.50 43.12 35.66 35.31 95.76
15:00 58.70 48.52 38.66 38.28 37.62 97.55
16:00 56.56 54.68 48.44 39.33 39.27 105.58
17:00 57.14 51.55 43.94 32.28 30.90 88.59
Table 45 : Outcomes of Noise Monitoring at Point 4
. . . . Permissible Limits
. Sound Level Equivalent & Percentile Recordings in dBA for 8 Hours LAeq (dBA)
Time
LAeq LA10 LAS0 LA90 LA95 LCpeak | National Lin‘f‘i t' FCIWB
10:00 57.24 47.55 38.64 30.99 40.72 112.92
11:00 59.20 45.24 3541 23.90 28.08 118.14
12:00 58.47 54.47 39.97 34.55 38.40 100.67
13:00 58.83 51.18 45.18 39.63 34.88 103.31 70
14:00 59.20 48.51 42.26 34.95 34.60 93.84
15:00 57.53 47.55 37.89 37.51 36.87 95.60
16:00 55.43 53.59 47.47 38.54 38.48 103.47
17:00 56.00 50.52 43.06 31.63 30.28 86.82

7.9 Infrastructure and Utilities

This section provides an assessment of baseline conditions in relation to infrastructure and
utilities.

7.9.1 Baseline Assessment Methodology

Assessment of baseline conditions was based on an onsite survey undertaken for the Project and
surrounding areas as well as consultations with relevant entities that are managing such
infrastructure and utility elements as applicable. Additional details ar e discussed below.




7.9.2 Existing Roads and Networks

Based on the survey undertaken on the Project site it was indicated that there are the following
main roads:

A

The access to the Project area is via the Suez -Hurghada road, a four -lane road, runs at
distance s of 2.5 to 4.5 km to the eastern boundary of the Project area from north to south.

The Suez -Hurghada road is connected with Ras Ghareb - El Shaikh Fadel road, an asphalt road
with two lanes, running at distances of at least 5.8 km south of the Project area from west
(the Nile Valley) to east (the Red Sea coast). This road has very little traffic load compared to

its capacity and it is fit for heavy transports. Hence, there is no bottleneck with regard to

traffic / heavy transport capacity on public roads.

A The Project site itself can be reached via asphalt roads owned by West Ras Bakr Petroleum
Company and Petro Dara Company starting from the Suez -Hurghada road north of Ras
Ghareb and by single tracks already built in the context of wind farm development. The roads
have sufficient strength and width and would be suitable for heavy transport.

A Unpaved tracks cross the Project area and these can be accessed via off -road tracks and by
the use of 4 -wheel drive cars.

This concludes that the Project teams have several ways to access to the plot. The following table

provides description for the closest existing roads.

Table 46 : Description of the Existing Roads in the Project Area

Name of Road Distance Direction Number of Status
to the site lanes/directions
(km)
Zaafarana - Hurghada Road 5 km East 2 In
operation
External road 1 0.50km East 1 In
operation
External road 2 0.50km West 1 In
operation
Internal road 0 km South, passes 1 In
through farm areas operation
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Figure 76 : Routes of the Existing Roads in the Project Area




Figure 77 : A)Zaafarana -Hurghada Road, B) External Road 1, C) External Road 2 and D) Internal
Road

7.9.3 Electricity Lines

There are no electricity distribution system infrastructure components in the area. Each of the
petroleum companies surrounding the project depends on their own electricity system by
generators suitable foron  -site activities during the various stages of the project.

Some overhead transmission lines (OHTL) run along to the eastern border of the project area at
a distance of around 600m outside the site. The electricity line is under the responsibility of the
Egyptian Electricity Transmission Company (EETC).

AP
Figure 78 : Overhead Transmission Line (OHTL) in the Project Area



7.9.4 Petroleum Pipelines

There are some petroleum pipelines that pass close to the Project area at the south direction and
through the land of the Project site from the north direc tion.

7.9.5 Water Management

Based on consultations with Ras Ghareb Water Company there are no existing or planned water
connections to the Project area. In addition, it was indicted that developments in such areas in
general have to rely on water trucks and tankers from Ras Ghareb to deliver water requirements

to the site while the drinking water is mostly bottled water.

7.9.6 Waste Management (solid waste, wastewater, and hazardous waste)

With regards to wastewater, this is disposed through the Ras Ghareb Water Company whom have
tankers that collect wastewater and dispose it at the Ras Ghareb Wastewater Treatment Plant
(WWTP).

Regarding solid waste management, the Re d Sea Governorate has only one controlled dumpsite
for the disposal of solid waste. This is known as the Ras Gharib Public dumpsite, located 4 Km

East of the City of Ras Ghareb. The dumpsite is owned and operated by the Ras Ghareb City
Council. However , th is dumpsite in particular is no longer in use and has been closed by the City
Council. Currently, an updated disposal facility is being develope d by the Ras Gharib City Council.

Finally, with regards to hazardous waste management, in Egypt there are curre ntly 2 approved
hazardous waste disposal facilities in Alexandria and Helwan which are about 600 and 400 km
respectively from site. The hazardous waste facilities are managed by the Nasiriya Hazardous

Waste Treatment Centre (NHWTC) in Alexandria and in Ara b Abu Saed the 2 facilities are
privately owned and managed by First and EcoConServ Services.

7.9.7 Civil and Military Radars and Aviation

As discussed earlier, located around 9 km from the Project site is an Air Force Unit. The Unit
includes a military  rad ar; however, no additional details could be obtained on this. In addition, no
details are available on civil aviation radars in the area.

7.9.8 Dams

There are three dams  within the area as noted in the figure below.



The area could be under
flood risk
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Figure 80 : Location Map of the Project Site Showing the Location of the Three Constructed Dams

The first dam: located at the far west just below the foot slope the high lands (watershed
area). An artificial lake was constructed in front of the dam. The average dimension of the
dam and its lake are as follows:

The dam dimensions The artificial lake dimensions:

- Length: 250 m
- Width: 70 m
- Height: 5 m

Length: 450 m
Width: 250 m
Depth: 3 m

Figure 81 : The First Dam at the West of Wadi Hawashiya

A The second dam: was built to the east of the first one by about 6 km.

The Dam dimensions The artificial lake dimensions



- Length: 350 m - Length: 450 m
- Width: 70 m - Width: 350 m
- Height: 5 m - Depth: 3m
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Figure 82 : The Second Dam at the West of Wadi Hawashiya

A The third dam: is down gradient from the second dam by around 7 km to the east. The dam
is located at the northwest corner of the Project site

Artificial
| N Lake
Figure 83 : The Third Dam at the West of Wadi Hawashiya

The Dam The atrtificial lake:
- Length: 450 m - Length: 400 m
- Width: 70 m - Width: 350 m

- Height: 5 m - Depth: 3m



7.9.9 Telecommunication Tower

A telecommunication tower is located outside of the Project area to the south at the following
coordinates (28 23 43.16 N, 32 57 48.09 E), as presented in the figure below.

Figure 84 : Telecommunication Tower

7.10 Public Health and Safety

This section provides an assessment of baseline conditions within the Project site and surrounds
in relation to public health and safety.

As discussed earlier, the closest human settlements to the Project site are located 9km to the
southeast (Ras Ghareb city) and 65km to the north (Zaafarana village); both of which are
considered at a distance from the area. These are considered sensitive receptors.

I n addition, as discussed within the720and tuswea ss eccotnicolnu d(
the Project site in particular is uninhabited and vacant with no indication or evidence of any

physical or economical land use activities. The re are several ongoing petro  leum activities within

the surrounding areas (to include 4 -5km radius from the site in particular). Based on

consultations, it was indicated that there are no lodging facilities within such receptors and it only

include employees during normal working hours. Therefore, such receptors are not considered

key sensitive receptors defined as areas where the occupants are more susceptible to the

adverse effects of a wind farm. This includes but not limited to educational facilities (e.g. school

or university), places of worship (e.g. mosque), dwelling houses or units, health care facilities

(e.g. hospital or health centre), workforce accommodation, etc.

7.11 Socio -economics

This section provides an assessment of baseline co nditions in relation to socio -economics.



7.11.1 Baseline Assessment Methodology

Socioeconomic conditions were assessed mainly through a desk-based study on the socio -
economic conditions of such local communities on the ABOO Wind Power Plant 500MW
of Suez Site Specific ESIA and Analysis and Assessment of the Potential Risks and Impacts on

habitats and the Biodiversityo (RCREEE, Sueh@selitecowas ul t ,
based on site visits, secondary data on socio -economic indicators, and cons ultations with relevant
stakeholders to include Red Se Governorate official and Ras Gharib City Council officials.

7.11.2 Results

Basic Demographic Characteristics

A Population Profile:

Based on information from the Statistical Yearbook 2018, the total population of the Red Sea
Governorate was 366,000, which represents 0.39% of the total national population. Further
information about the population in the project area is presented in the following table.

Table 47 : Population and Households Figures in the Project Area (Red Sea Governorate
Information Centre, 2018)

Area Households Eopdiation Total Population
Male Female

Red Sea Governorate 90,748 189,081 173,919 363,000

Ras Gharib 15,446 32,870 28,916 61,786

Hurghada 23,944 49,021 46,758 95,779

Safaga 16,836 34,327 33,019 67,346

Quseir 17,086 34,921 33,424 68,345

Marsa Alam 4,554 10,265 7,951 18,216

Shalateen 6,717 14,456 12,412 26,868

Halayeb 6,165 13,221 11,439 24,660
Ras Gharib represents 17% of the total population of the Red Sea Governorate, where the
majority of population is located in Hurghada, due to the large -scale touristic activities in the city.
However, services and population activities are concentrated in Ras Gharib City.

The following figure shows the distribution of the population in the Red Sea Governorate
according to each city:

Halayeb )
7% Ras Gharib

17%

Quseir
19% Hurghada

26%

Ras Ghareb Hurghada Safaga Quseir Marsa Alam Shalatin  Halaib

Figure 85 : Distribution of Population Density According to Districts in the Red Sea Governorate


































































































































































































































































