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1 Introduction
1.1 Background
Consortium of SIMENS, ORASCOM and EL-SEWEDY companies are going to install three (3)
combined cycle power plant projects in Albrolus, Beni-Suef and the new administrative capital of
Egypt. Each power plant with total capacity 4800MW and the whole three power plants total
capacity is 14400MW.
The current install capacity in Egypt is about 30GW, mainly from oil or gas fired power plant. The
only hydro power plant is Aswan hydro power plant. Other renewable energy such as solar and
wind are under planning.
According to the Egypt Power Development Plan, installed capacity will be increased by 50GW for
the coming 15 years of which around 15GW installed capacity will be increased during year 20122017. The Egyptian government is planned to construct thermal power plant 6900MW, BOO
project 1250MW, IPP project around 120MW.
The EETC 500kV Transmission Lines Project is aimed at evacuating the power generated by the
three SIMENS power plants with installed capacity of 14400MW to meet the target of the Egypt
Power Development Plan by 2017.
The Egyptian Electricity Transmission Company (EETC) is one of sixteen affiliated Companies
under the Egyptian Electricity Holding Company (EEHC). The main role of the EETC is the
management, operation and maintenance of electric power transmission grids on high voltage and
extra-high voltage all over the country, for the optimal economic usage of those grids. EEHC goal
is to meet the growth in electricity demand while optimizing the use of all resources and maximizing
the profit.
The China Electric Power Equipment and Technology., Ltd (CET) will be constructing the OHTL,
which will take place over 13 governorates in Egypt.
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Figure 1-1 OHTL Route

EETC 500kV Transmission Lines Project, including the lines with its estimated length as follows.
Please be noted that the length of lines will be adjusted according to the final accurate line route.

Description
WadiElnatron – Nobaria

Circuit number

The conductor Line length Total length
type
(km)
(km)

Double Circuit 4×AAAC-506

54

Borolus West - Abo elmatameer Double Circuit 4×AAAC-506

120

Borolus West –Samanoud –BanhaDouble Circuit 4×AAAC-506

170

Double Circuit 4×ACSR-490/65

40

Double Circuit 3×ACSR-490/65
BaniSwif P.P-BaniSwifIndust. Zone

40

Double Circuit 4×ACSR-490/65

30

BaniSwif P.P-Maghagha

New capital-Badr

Double Circuit 3×AAAC-506
Sokhona-Tebeen in/out New capital
Dabaa-SidiKrir

Double Circuit 4×AAAC-506

5
130

SidiKrir - Nobaria Line in/out Abo
Double Circuit
3×AAAC-506
Elmatamer

6

Double Circuit 4×AAAC-506

49

SidiKrir-AboElmatamer

Abo Elmatamer –WadiElnatron –Double
6
Circuit
4×ACSR-490/65
October – Maghagha

459

281

Borolus West- Itay el Baroud

Double Circuit 4×AAAC-506

100

BaniSwif P.P-Assuit East

Double Circuit 4×ACSR-490/65

155

New capital-zahramaaddi

Double Circuit 4×ACSR-490/65

20

751

2

New capital-South capital500

Double Circuit 4×ACSR-490/65

10

Total

1210

A Chinese financial institution will finance the project while the EETC is committed to carrying out
Environmental and Social Impact Assessment for the proposed project within the Egyptian
premises.
The scope of this ESIA report is limited to most of the project components which will be
implemented onshore on the Egyptian premises.
The proposed project is designated as category C according to EEAA guidelines, since part of the
overhead transmission lines will be implemented in four protectorates in Faiyum, Matrouh and Kafr
El Sheikh Governorates.

1.2 The ESIA Objectives
According to the ToR, this consultancy task has one main output; the Environmental and Social
Impact Assessment (ESIA), which has the following objectives:
-

-

Assess the potential environmental and social impacts of the project in areas of
implementation
Compare the impacts in relation to relevant national and international requirements and
guidelines
Develop an environmental and social management framework for mitigation of the
potentially negative impacts and for monitoring compliance with relevant environmental
laws
Assess the capacity of the implementing agencies to implement the developed
environmental and social management framework
Develop a capacity building program to cover any identified gaps in the capacity of
implementing agencies regarding environmental and social measures
Hold public consultation events to be publicly announced and well attended by relevant
stakeholders.

1.3 The ESIA Methodology
The ESIA focused on identifying the strategic environmental and social issues. The ESIA included
collecting data from previous reports and studies for obtaining background data about
environmental and socio-economic characteristics of the project area. The literature review included
both reports provided by the client as well as web based resources, which helped in assessing:
-

The environmental and socio-economic characteristics of the project areas

3

-

Project background and proposed interventions
The legal, institutional and organizational framework and background of the electricity
sector and the historical background
The Egyptian legislations
Environmental and social standards and guidelines for related environmental and social
issues

In addition to a literature review, structured site visits were undertaken to collect primary data in
order to get stakeholders perceptions about some issues, especially social issues, such as:
-

The current environmental situation on site and surrounding the project area as well as the
natural condition of the project area
The current energy sources and their impacts on the families‘ livelihoods particularly on the
vulnerable groups (children, women, the poor),
Gender issues related to energy management on the level of household and village,
Existing service providers, their strengths and weaknesses,
The short and long term impacts predicted from the project,
Ideas for maximizing the positive benefits especially on people‘s livelihoods and the
economic development of the project,
The social power dynamics and the different interests of different stakeholders,
Consult with project-affected groups and local non-governmental organizations about
potential resettlement issues, and take their views into account.

2 Legislative and Regulatory Framework
2.1 Egyptian Laws, Regulations and Policies
2.1.1 Environmental Law 4/1994
Law 4/1994 and its executive regulations, subject to the Cabinet Decree 338/1995, as revised in
some of its provisions in Cabinet decree 1741/2005, is the main environmental protection
legislation in Egypt. The published Environmental Impact Assessment (EIA) guidelines (October
2001/January 2005/ January 2009) form the key regulation on environmental protection. Kindly
refer to Annex 1 for detailed Executive Regulation related to Law 4/1994 concerning EIA.
Provisions for Project Activities
Based on Law 4/1994 and its Executive Regulations, the following are some provisions, pertinent
to the activities of the proposed project:
-

Preparation of an ESIA study of the project and its presentation to the competent
administrative authority, which, in turn shall refer it to EEAA for consultation.
In terms of EEAA classifications, the project is classified as a Category B Project. For Category
B project, it is not compulsory to submit the full ESIA study including consultations and
disclosure. However, based on the International requirements (EIB guidelines) the full ESIA
4

-

-

-

study including public consultations and disclosure processes was followed during the study
preparation.
Obtaining a license for the handling of hazardous materials from the competent administrative
authority (Ministry of Housing). Onsite generation rates of hazardous wastes shall be reduced.
Safe storage of hazardous waste in solid containers with clear and visible marks for their hazard
type and maintenance of an integrated record for waste handling is required by law
Disposal of excavation/construction waste at licensed locations through the local authority.
Maintenance of work place noise levels and exposure periods within the regulatory limits. Strict
prohibition of ambient noise higher than regulation limits for housing zones Please refer to
Annex 1 for the maximum permissible limit of noise.
Taking precautionary measures to control fugitive dust emissions during excavation and
construction works. The detailed measures presented at the Annex 1.
Compliance with the maximum permissible limits of air pollutants in the gas emissions at the
project site Please refer to Annex 1 for maximum permissible gas emissions and period of
exposure.

2.1.2 Law 38/1967 on Public Cleanliness
The conditions mentioned in the previous paragraph are also mentioned in Law 38/1967 for
General Cleanliness and its Executive Regulations. Article 15 of the Executive regulations stipulates
that vehicles hauling construction waste should have tight cover to prevent dispersion or falling of
its contents.

2.1.3 Law 93/1962: Discharge of Liquid Waste
The law regulates the discharge of liquid waste to sewerage networks, thus protecting such networks
and sewerage utilities from polluting discharges. Provisions of this law apply to all parts of
sewerage networks including final inspection chambers and their joints to the main network and all
pipelines whether constructed under public or private roads. Decree 649/1962 was revised
(regulations of law 93/63) by Minister of Housing decree 44/200 including the revised
specifications of liquid waste, prior to their discharge to the sewerage network. Late 2003, Minister
of Housing decree 254/2003 (as 8th chapter of decree 44/2000) was issued for the bases and
specifications of the treatment, handling and safe re-use of sludge.
Following, are some pertinent articles for the project activity.
Wastewater discharged to the sewerage network should comply with the standards stipulated in the
regulations (decree 44/2000). Please refer to Annex 1 for maximum pollutant to be discharged in
public sewer network.

1.1.1 Electricity Law No. 87 of the Year 2015
In addition to Environmental Impact Assessment requirements, concerning the electricity sector
installation, the People Assembly passes the bill of Electricity Law 87 that regulates all activities and
developments related to the electricity sector.
5

Electricity Law 87/2015 addresses the limits of distances to be measured from the axis of the
OHTL routes as well as the underground cables, which should be kept away from the
infrastructures and development areas under article 55 of chapter 5.

1.1.2 Electricity Law No. 67 of the Year 2006
Electricity Law 67/2006 was issued for the sake of protecting the consumer. Article 2 of this law,
states that the consumer's rights must not be compromised, including the consumer's right to access
to knowledge on the protection of his legitimate rights and interests in order to ensure that he is
aware of the party whom he can refer to in case of any complaints. The consumer also has the right
to bring lawsuits on all that would prejudice or damage his rights or restrict them. The service
provider also must supply the consumer with correct information about the nature and
characteristics of the product – which is indicated in this report as "the electricity" - to avoid
misleading the consumers or the beneficiaries of the service causing them to fall into error or
mistake.
Under this law, an agency should be established for the protection of the consumer and his
interests. The Egyptian Electric Utility & Consumer Protection Regulatory Agency is the authority
competent for the protection of the consumer in the electricity sector. In regard of electricity tariff
and collection fee, EETC is already provides the certain fees regulation and fees collection system,
to provide all diverse consumers.

3 Project Description
According to the EETC‘s plan, it is necessary to construct 500 kV transmission lines to satisfy the
requirements of delivering power from BaniSwif , Borolus, New capital and Dabaa power plant.
EETC 500kV Transmission Lines Project as following:
1) Construction of 500kV WadiElnatron - Nobaria Transmission Line; double circuit lines for the
entire length of approx. 54 km, with conductor 4×AAAC-506.
2) Construction of 500kV Borolus West - Abo elmatameer Transmission Line; double circuit lines
for the entire length of approx. 120 km, with conductor 4×AAAC-506.
3) Construction of 500kV Borolus West –Samanoud-Banha Transmission Line; double circuit
lines for the entire length of approx. 170 km, with conductor 4×AAAC-506.
4) Construction of 500kV BaniSwif P.P-Maghagha Transmission Line; double circuit lines for the
entire length of approx. 40 km, with conductor 4×ACSR-490/65.
5) Construction of 500kV BaniSwif P.P-BaniSwifIndust. Zone Transmission Line; double circuit
lines for the entire length of approx. 40 km, with conductor 3×ACSR-490/65.
6) Construction of 500kV New capital-Badr Transmission Line; double circuit lines for the entire
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length of approx. 30 km, with conductor 4×ACSR-490/65.
7) Construction of 500kV Sokhona-Tebeen in/out New capital Transmission Line; double circuit
lines for the entire length of approx. 5 km, with conductor 3×AAAC-506.
8) Construction of 500kV Dabaa-SidiKrir Transmission Line; double circuit lines for the entire
length of approx. 130 km, with conductor 4×AAAC-506.
9) Construction of 500kV SidiKrir - Nobaria Line in/out Abo Elmatamer Transmission Line;
double circuit lines for the entire length of approx. 6 km, with conductor 3×AAAC-506.
10) Construction of 500kV SidiKrir-AboElmatamer Transmission Line; double circuit lines for the
entire length of approx. 49 km, with conductor 4×AAAC-506.
11) Construction of 500kV Abo Elmatamer –WadiElnatron – 6 October - Maghagha Transmission
Line; double circuit lines for the entire length of approx. 281 km, with conductor 4×ACSR490/65.
12) Construction of 500kV Borolus West- Itay el Baroud Transmission Line; double circuit lines for
the entire length of approx. 100 km, with conductor 4×AAAC-506.
13) Construction of 500kV BaniSwif P.P-Assuit East Transmission Line; double circuit lines for the
entire length of approx. 155 km, with conductor 4×ACSR-490/65.
14) Construction of 500kV New capital-zahramaaddi Transmission Line; double circuit lines for the
entire length of approx. 20 km, with conductor 4×ACSR-490/65.
15) Construction of 500kV New capital-South capital500 Transmission Line; double circuit lines for
the entire length of approx. 10 km, with conductor 4×ACSR-490/65.

7

Figure 3-1Transmission Lines

This Project will be executed as in Table 3-1.
Table 3-1 Outline of Transmission Lines

No
.

Designation

Conductor

Length of Route
(km)

1

Borolus West - Abo elmatameer

4×AAAC-506

120

2

Borolus West- Itay el Baroud

4×AAAC-506

100

3

Borolus West –Samanoud-Banha

4×AAAC-506

170

4

New capital-Badr

4×ACSR-490/65

30

5

Sokhona-Tebeen in/out New capital

3×AAAC-506

5

8

6

New capital-zahramaaddi

4×ACSR-490/65

20

7

New capital-South capital500

4×ACSR-490/65

10

8

BaniSwif P.P-Maghagha

4×ACSR-490/65

40

9

BaniSwif P.P-BaniSwifIndust. Zone

3×ACSR-490/65

40

10

BaniSwif P.P-Assuit East

4×ACSR-490/65

155

11

Dabaa-SidiKrir

4×AAAC-506

130

12

SidiKrir-AboElmatamer

4×AAAC-506

49

13

Abo Elmatamer –WadiElnatron – 6 October –
Maghagha

4×ACSR-490/65

281

14

SidiKrir - Nobaria Line in/out Abo
Elmatamer

3×AAAC-506

6

15

WadiElnatron – Nobaria

4×AAAC-506

54

Note: The exact length shall be adjusted according to actual execution.

3.1 Initial Design Schedule for Project (tentative)
S/N

Content of work

Start date

Completion date

1

Field survey

2015.9.25

2015.10.15

2

The preparation of the feasibility study 2015.10.15
report

2015.11.15

3

Approval of feasibility study report

2015.11.16

2015.11.30

4

Bid invitation in equipment

2015.9.30

2015.12.30

5

Construction drawing design

2015.9.4

2016.5.30

6

Bid invitation for civil works and 2015.10.25

2015.11.10

9

mechanical and electrical erection

7

Project Construction

2016.1.1

2017.4.20

8

Completion test and acceptance

2017.4.21

2017.4.30

9

Commercial operation

2017.4.30

3.2 Codes and Standards
3.1.3 Electrical
IEC60826-2003: Design criteria of overhead transmission lines.
IEC 61865: Overhead lines-Calculation of the electrical component of distance between live parts
and obstacles- Method of calculation.
IEEE C2-2012: National Electrical Safety Code (NESC).
IEEE 516-2009: IEEE Guide for Maintenance Methods on Energized Power Lines.
GB 50545-2010: Code for design of 110-750kV overhead transmission line Electricity utilities
specification

3.1.4 Civil Work
ASCE 7-05: Minimum Design Loads for Buildings and Other Structures
ASCE 10-97: Design of Latticed Steel Transmission Structures
IEEE Std 691™-2001: IEEE Guide for Transmission Structure Foundation Design and Testing
American concrete institutes(ACI)

3.1.5 Material
IEC61089:

Round wire concentric lay overload electric standard conductor.

IEEE 812:

Definition of terms relating to the fiber optics.
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IEC 60120: Dimensions of ball and socket coupling for string Insulators.
ISO 898: Mechanical properties of fasteners made of carbon steel and alloy steel.
ASTM : American Society for Testing and Materials.
GB/T 700-2006: Carbon structural steels.
GB/T 1591-2008: High strength low alloy structural steels.

3.3 Basic design data
3.2.1 Basic Information
Basic information of the transmission lines will be described below.
Table 3-2 Basic Information of the Transmission Lines

Nominal Voltage

500kV AC

Number of Circuits

Double circuit

Route Length

About 1210km

Max. ambient temperature

50°C

Min. ambient temperature

-5°C

Ave. ambient temperature

25°C

Conductor

ACSR-490/65
AAAC-506
AACSR-94.1

Shield wire

GSW-108
OPGW(48)-G.652

Suspension Insulator String
Tension Insulator String
Types of Towers

1×160kN single suspension Insulator set
2×160kN double suspension Insulator set
2×240kN double tension Insulator set

Suspension towers

W2

Tension towers

WA, W30, W60
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Terminal towers

WT60

Navigation towers

WCR

3.2.2 Electrical System Data
The following Table 3-3 shows the minimum design requirements from the point of view of the
electrical system and other general data.
Table 3-3 Electric System Data

Nominal voltage Un

500kV

Maximum operating voltage Us

525kV

Power frequency

50Hz

Basic Insulation Level Design BIL (lightning impulse)

1550kV

Switching impulse withstand voltage

2.0p.u.

Design creepage distance

40mm/kV
45mm/kV

3.2.3 Meteorological Conditions
The main climate condition parameters are listed in Table 3-4.
Table 3-4 Climate Condition Parameters

Mean annual rainfall

65 mm

Max. annual rainfall

125 mm

Maximum ambient temperature

50°C

Minimum ambient temperature

-5°C

Everyday temperature

25°C

Max. humidity

100%

Reference wind speed at 10m above ground

35m/s
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3.2.4 Conductor and Shield wire
The new 500kV transmission line will consist of two circuits of each quad-bundle phase conductors
ACSR-490/65 or conductor AAAC-506. The line will be equipped with two shield wires, One
shield wire shall be of AACSR-94.1 type, the other of similar type but designed as OPGW with 48
fibers.
Table 3-5 Conductors for all Transmission Lines

No
.

Designation

Conductor

1

Borolus West - Abo elmatameer

4×AAAC-506

2

Borolus West –Samanoud-Banha

4×AAAC-506

3

Borolus West- Itay el Baroud

4×AAAC-506

4

New capital-Badr

5

Sokhona-Tebeen in/out New capital

6

New capital-zahramaaddi

4×ACSR-490/65

7

New capital-South capital500

4×ACSR-490/65

8

BaniSwif P.P-Maghagha

4×ACSR-490/65

9

BaniSwif P.P-BaniSwifIndust. Zone

3×ACSR-490/65

10

BaniSwif P.P-Assuit East

4×ACSR-490/65

11

Dabaa-SidiKrir

4×AAAC-506

12

SidiKrir-AboElmatamer

4×AAAC-506

13
14
15

Abo Elmatamer –WadiElnatron – 6 October –
Maghagha
SidiKrir - Nobaria Line in/out Abo
Elmatamer
WadiElnatron – Nobaria

4×ACSR-490/65
3×AAAC-506

4×ACSR-490/65
3×AAAC-506
4×AAAC-506

Nominal
voltage

Number of circuits

500kV

double circuit

500kV

double circuit

500kV

double circuit

500kV

double circuit

500kV

double circuit

500kV

double circuit

500kV

double circuit

500kV

double circuit

500kV

double circuit

500kV

double circuit

500kV

double circuit

500kV

double circuit

500kV

double circuit

500kV

double circuit

500kV

double circuit

Basic Standards as follows:
For the complete conductor: ASTM B 232 and EN 50182
13

For the component wires:
a) aluminum wires
EN 60889
b) steel wires
EN 50189
c) grease
EN 50326
d) for conductor creep
IEC 61395

3.2.5 Conductor ACSR 490/65 and AAAC-506
The phase configuration shall be quad-bundle of aluminum conductor steel reinforced (ACSR) and
all aluminum alloy conductor (AAAC) as per DIN_EN 50182.
The main principal of conductor selection is as follows:
1)

Meet the requirement of current-carrying capacity;

2)

Meet the requirement of electromagnetic environment;

3)

Good mechanical properties;

4)

Economical;

5)

Meet the requirement of production and construction.

The conductor of this project is mainly selected based on these principles and the employer‘s
requirements.

Figure 3-2 Conductor ACSR-490/65 Structure

The main technical data of the ASCR 490/65 are as follows in accordance with EN 50182:
Table 3-6 Technical Data for ASCR 490/65
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The main technical data of the AAAC-506are as follows in accordance with EN 50182:

Figure 3-3Conductor AAAC-506 Structure
Table 3-7 Technical Data of Conductor AAAC-506

Code name

AAAC-506
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Sectional area of Aluminumalloy

506.71 mm2

Total sectional area

506.71 mm2

Overall diameter

29.23mm

Approximate weight

1399 kg/km

Modulus of elasticity

55000 N/mm2

Coefficient of linear expansion

23×10-6/°C

Minimum UTS

144.7kN

EDT at 25°C and no wind

18%UTS

0°C and max wind pressure

33%UTS

Resistance DC @20°C

0.06609Ω/km

Conductor creep will be compensated by over tensioning the conductor at a temperature of 25°C
lower than the stringing temperature forACSR-490/65 and AAAC-506 for the transmission lines.

3.2.6 Shield wire AACSR-94.1 and GSW-108
94.1 mm2 Aluminum clad steel will be used as shield wire for 500 kV O.H.T‘s in coastal areas and in
other areas 108 mm2 zinc coated steel wires (hot dip galvanized) will be used.

Figure 3-4 Shield Wire AACSR-94.1 Structure

The main technical data of the AACSR-94.1 type according to ASTM are shown in the table below:
Table 3-8 Technical Data for AACSR-94.1
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Standard
Conductor type
Aluminum Alloy Area
Steel Area
Total sectional area(mm^2)
No. &Dia Of Al Alloy Wires(mm^2)
No. &Dia Of Steel Wires
Overall diameter(mm)(mm^2)
Linear weight(kg/m)
Modulus of elasticity(N/mm^2)
Coefficient of linear expansion
Rated tensile strength/kN
Max. DC resistance at 20℃

FRENCH CONDUCTOR
(Non-equal steel and aluminum wire diameter)
PHLOX 94.1
51.95
42.12
94.07
15×2.10
19×1.68
12.8
0.481
112000
14.7×10-6
80.35
0.642

The main technical data of the GSW-108 are shown in the table below:
Table 3-9 Technical Data of Conductor GSW-108

Conductor type
Total sectional area(mm^2)
Overall diameter(mm)(mm^2)
Linear weight(kg/m)
Modulus of elasticity(N/mm^2)
Coefficient of linear expansion
Rated tensile strength/kN

GSW-108
108
13.29
0.87
186200
11.5×10-6
134.26

The shield wire sag shall be equal the phase conductor‘s sag for everyday conditions (25°C, still air).
Dampers are proposed for the shield wire for wire protection against aeolian vibration as a
necessary measure for the adopted tension.

3.2.7 Optical fiber composite overhead ground wire（OPGW）
An Optical Phase Conductor with a design similar to a AACSR conductor shall be used.
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Figure 3-5 OPGW Structure

The main technical data of the OPGW are shown in the table below:
Table 3-10 Technical Data of OPGW
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OPGW sag shall be equal the phase conductor‘s sag for everyday conditions (25°C, still air).
Dampers are proposed for the OPGW for wire protection against aeolian vibration as a necessary
measure for the adopted tension.
Regarding the optical fibers, the OPGW shall have 48 fibers.
Splice boxes
Suitable splice boxes (enclosures) shall be provided to encase the optical cable ends and fusion
splices in a protective, moisture and dust free environment.


The splice boxes shall be designed for the storage and protections of a (48) fibers cables as
specified and provide access through locked doors.



Attenuation of single mode fusion splices shall not exceed 0.03 dB when measured at either
1310 or 1550 nm wavelengths.



The splice boxes shall be appropriate for mounting on steel structures and accommodate passthrough splicing and fiber terminations.



The splice box, including organizer/splicing trays , shall be designed to seal and protect the
fiber cable splices from the environment and it shall protece easy access for any maintenance
function.



All splice boxes shall be of metal construction that are clean and smooth finished, treater to
resist rust , accommodate the storage of a minimum of 3 meters of coiled fiber and allow easy
access to the splice trays.



The splice box shall be furnished with necessary grounding pads to connect the grounding
conductor.

 The splice boxes shall be IP65.
Vibration damper shall be Stockbridge type.
Suspension clamp shall be flexible.
Tension clamp shall include adjustable extension link.
If an armor rod be inserted between the clamp of VD and the cable ,thickness of the armor rod
should be stated to ensure that the diameter of VD clamp is compatible with the diameter of the
armor rod plus the OPGW diameter.

3.2.8 Tension limitation
Conductor tension limitation shall be as follows:
a)

33% of rated strength at 0°C with max wind. OPGW final sag shall be equal to the conductor
sag of EDS temperature. Maximum tension of OPGW shall be at 0°C and maximum wind of
referring to its tension mentioned above at EDS temperature.

b) 18% of rated strength at 25°C with no wind.
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3.2.9 Phase Order
Total trip-out rate of double circuit transmission lines from high to low is same phase sequence
(ABC-ABC)，different phase sequence (ABC-BCA), reverse phase sequence (ABC-CBA).
Lightning stroke simultaneity trip-out rate of parallel double circuit from high to low arrangement is
same phase sequence (ABC-ABC), reverse phase sequence (ABC-CBA) and different phase
sequence (ABC-BCA). Total trip-out rate of double circuit with same phase sequence (ABC-ABC)
is significantly higher than that with different phase sequence and reverse phase sequence. Thus
considering the lighting protection, double circuit transmission line shall avoid the same phase
sequence. At the same time, in order to reduce the capacitative current different phase sequence
and reverse phase sequence are proposed.

3.2.10 Transposition
According to international rules, for directly grounded system, it is necessary to conduct a
transposition if the length of transmission lines from the substation is more than 100km.
Sketch map of the transposition of the line is shown in attached drawings. Transposition tower will
be modified and design based on the tension tower.

Figure 2.4.5-1 Sketch map of transposition tower
Figure 3-6 Sketch Map of Transposition Tower
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3.4 Insulator sets
3.4.1 Pollution level
The power frequency insulation requirements are normally based on the pollution levels in the areas
that the transmission line will pass through. The transmission lines are mainly in a desert or semidesert environment.
Based on the survey result, specific creepge distances of the area near the sea and the desert area are
40mm/kV for inland areas and 45mm/kV for the areas near the sea under maximum operating
voltage.

3.4.2 Type of insulator strings
Two main types of insulator strings are used for the transmission lines around the world, I type and
II type.
Tower with I type string set is recommended based on electric engineering construction experience
in Egypt.
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Table 3-11 Calculation of mechanical requirements for suspension insulator set（Conductor AAAC-506）

horizontal load
Condition

Stress（N/mm2）Weight span（m）

(N)

vertical load(N)

resultant load (N)

Mechanical
requirements
（kN）

Maximum temperature

38.44

600

0

32434

32434

84.328

Average temperature

47.15

627

0

33926

33926

88.207

Maximum wind

87.56

753

42664

40749

58997

153.392

Minimum temperature

54.55

650

0

35176

35176

91.457

Table 3-12 Calculation of mechanical requirements for suspension insulator set（Conductor ACSR-490/65）

horizontal load
Condition

Stress（N/mm2）Weight span（m）

(N)

vertical load(N)

resultant load (N)

Mechanical
requirements
（kN）

Maximum temperature

40.81

600

0

43937

43937

114.236

Average temperature

46.34

616

0

45109

45109

117.283

Maximum wind

75.83

703

44910

51456

68298

177.574

Minimum temperature

50.37

628

0

45977

45977

119.540
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Based on the standard EN 50341-1，the partial factor of action shall be 1.3 for variable load and
partial factor of material is 2.0.
Based on the calculation results in the table，2×160kN suspension string sets are adequate in
mechanical strength requirements for this project. In most cases，1×160kN suspension string sets
can be used. And for the important crossings，2×160kN suspension string sets shall be used for
higher security.
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Table 3-13 3Calculation of mechanical requirements for tension set（Conductor AAAC-506）

horizontal Stress Longitudinal load Partial factor of
action
（N/mm2）
（N）

Condition

Partial factor of
material

Mechanical
requirements
（kN）

Average temperature

47.15

114515

1.3

2

257.34

Maximum wind

87.56

183811

1.3

2

477.91

Minimum temperature

54.55

98976

1.3

2

297.74

Table 3-14 Calculation of mechanical requirements for tension set （Conductor ACSR-490/65）

horizontal Stress Longitudinal load Partial factor of
action
（N/mm2）
（N）

Condition

Partial factor of
material

Mechanical
requirements
（kN）

Average temperature

46.34

107802

1.3

2

304.66

Maximum wind

75.83

176396

1.3

2

458.63

Minimum temperature

50.37

117118

1.3

2

280.28

The partial factor of action and partial factor of material shall be 1.3 and 2.0 according to
EN 50341-1.
Based on the calculation results in the table，2×240kN tension sets are adequate in
mechanical strength requirements and adopted for this project. Different types of strings are
designed in this project as follows.
Table 3-15 Insulator String Type

Scope of application
Tower type

Actual total safety factor

String
ACSR/AAAC
1×160kN single suspension Insulator set

In most cases

2.34/2.71

2×160kN double suspension Insulator set

Important crossings

4.48/5.42

2×240kN double tension Insulator set

All tension towers

2.72/2.61

Suspension tower
Tension tower

3.4.3 Insulators

ESIA for Egyptian EETC 500kV Transmission Lines Project
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As described earlier, dust loading is very heavy. The specific creepage distance based on max
phase to phase voltage should be 40mm/kV in desert area and 45mm/kV in the area near
the sea. Basic lightning impulse insulation level(BIL) is 1550kV and switching surge factor is
2pu.
Insulator type
Porcelain insulator, toughened glass insulator, composite insulator and porcelain long rod
insulator all have been adopted in transmission line project.
Porcelain insulator and toughened glass insulator have good mechanical characteristics and
are convenient for construction and transportation. They are most widely-used around the
world.

Figure 3-7 Toughened Glass Insulator

ESIA for Egyptian EETC 500kV Transmission Lines Project
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Figure 3-8 Porcelain Insulator

Anti-fog toughened glass suspension insulator is recommended based on owner‘s
requirement.
The parameters of insulator will be as follows:
Table 3-16 Parameters of Insulators

Insulator type
IEC class
MECHANICAL CHARACTERISTICS
Minimun mechanical failing load
Impact strength
DIMENSIONS
Diameter
Spacing
Creepage distance
Metal fitting size
Approx. net weight
ELECTRCAL CHARACTERISTICS
Withstand voltage
Power frequency dry
Power frequency wet
Dry lighting impulse
Puncture withstand voltage
Flashover voltage

FC 240P/170
U240 BP

FC 160P/170
U160 BLP

kN
Nm

240
45

160
45

Mm
Mm
Mm
Kg

330
170
550
24
10.2

330
170
550
20
9.7

kV
kV
kV
kV

90
55
140
140

90
55
140
140
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Low frequency dry
Low frequency wet
Critical impulse +
Critical impulse R.I.V values
test voltage to ground
Max. RIV/1MHZ

kV
kV
kV
kV

95
60
145
150

95
60
145
150

kV
μV

10
50

10
50

Number of insulators per string
The insulation coordination for transmission lines shall ensure that the lines can operate
safely and reliably under various conditions, including power frequency voltage, switching
overvoltage, and lightning overvoltage.
When designing insulation coordination, the specific creepage distance and pollution
withstand methods may be employed to select proper type and number of insulators. The
specific creepage distance method is simple and feasible. This model possesses such
advantages as operability and extensive application scope.
When using the specific creepage distance method, the number of insulators shall be
calculated with the equation below:

N

U m
K e L0

(4.3-1)

Where:
N — number of insulators per string required in areas;
λ— specific creepage distance, cm/kV;
Um — system nominal voltage, kV;
L0— geometric creepage distance of monolithic suspension insulator, cm;
Ke— effective coefficient of creepage distance of insulators,
The information of insulator sets will be as follows:
Table 3-17 Parameters of Insulator set(Specific creepage distance=40mm/kV)

Type of string
Size of disc insulator (mm)
Nominal creepage Distance of each disc(mm)
No. of discs
IEC Class of discs
Unit mass of each disc(kg)

SuspensionSet

Tension Set

330×170

330×170

330×170

550

550

550

1×39

2×39

2×39

U160BLP

U160BLP

U240BP

9.7

9.7

10.2

ESIA for Egyptian EETC 500kV Transmission Lines Project
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E & M strength of each string (kN)

1×160

2×160

2×240

Total creepage Distance(mm)

21450

21450

21450

Total height of structure(mm)

6630

6630

6630

3.5 Fittings
3.5.1 Vibration dampers
The vibration of conductors and shielding wires is highly related to the everyday operation
stress. The vibration damper in association with spacers will effectively control aeolian
vibrations as well as sub span oscillations to acceptable limits. The dampers installation
amounts are listed in table as below. Dampers are proposed for the shield wire for wire
protection against aeolian vibration as a necessary measure for the adopted tension. Type FR
vibration damper FR-4 and FR-2Barerecommended for conductor and shield wire.
Table 3-18 The Amounts of Dampers Installation on Each Side of The Span

Quantity of dampers

1

2

Per conductor

500-700m Span

700-1000m Span

Per shield wire

0-300m Span

300-600m Span

3

600-900 Span

Figure 3-9 Vibration Damper

The parameters of vibration dampers are as follows.
Table 3-19 Dimensions of proposed vibration dampers

Type

Dimensions(mm)
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L

D1

D2

h

A

FR-4

550

64

64

97

60

7.6

FR-2B

429

48

48

81

50

2.8

3.5.2 Spacer dampers
The spacer is designed to maintain the bundle spacing of 450mm under all normal operating
conditions and to effectively control sub span oscillation to a negligible limit. The spacer will
restore the nominal spacing after any extraordinary loads. The spacers will be of the
armoured grip type or the bolted grip type.
The quad-bundle damping spacers should be installed at each span. For the installation
distance and position, the recommended average sub-span is 50m. The spacers are supposed
to be installed unevenly along the span, avoiding arranging symmetrically. Square frame type
spacer-dampers FJZ-445F/500 is proposed. The structure of spacers of is shown in attached
drawings.

Figure 3-10 Spacer dampers for conductor
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3.5.3 Suspension clamps
The suspension clamps shall be suitable for the insulator strings and the conductors, ACSR490/65and AAAC-506.
The conductor suspension clamps shall be of high-tensile corrosion-resistant aluminium
alloy, suitable for a working temperature of 80℃。
The clamping components shall be forged or cast. In case of casting additional reinforcing
strap should be foreseen.
The suspension clamps shall be as light as possible and of a vibration proof cover type. They
shall be such as to form a fully articulated support for the conductors. The clamp bodies
shall be centrally pivoted and the rotational axis of the clamp shall be preferably at same
level as the conductor center line or below but not above. The clamp body shall be able to
pivot at least 70° above and below the horizontal line. Special attention shall be paid to the
mass moment of inertia of the clamp in order to avoid resonance of the joint clamp
conductor system by wind induced vibrations. The Contractor shall ensure by appropriate
calculations and design a suitable suspension clamp for the specified conditions also from
this point of view.
The conductors shall be protected within the suspension clamps by means of armour rods
and the dimensions of clamps shall allow for this requirement. The armour rods shall be
designed in such a way as to strengthen the conductor in the suspension points and to
reduce the static and dynamic bending strains in the strand wires of the outer conductor
layer.
The suspension clamp components shall be dimensioned and shaped in such a way that no
undue crushing or bending stresses are imposed upon the conductors and armour rods.
For this project，suspension clamp XGF-7X is proposed.

Figure 3-11 Suspension clamp XGF-7X

The parameters of XGF-7X are as follows:
Table 3-20 Dimensions of the Proposed Suspension Clamp
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Dimensions(mm)
Type
XGF-7X

H

L

R

C

M

191

350

26

20

18

Rated Failure Load（kN）

Weight（kg）

100

5.8

3.5.4 Tension clamps, joints, repair sleeves
The tension clamps shall be suitable for the insulator strings defined in Tables 4.3.2-1 and
the conductors, ACSR-490/65and AAAC-506.
Conductor tension clamps and joints shall be of the compression type, suitable to withstand
a working temperature of 80℃. The coupling element of the tension clamps to the string
shall be clevis-type, hot dip galvanized.
The electrical conductivity and current carrying capacity of the tension clamps, joints and
jumper terminals shall be not less than those of the equivalent length of conductor.
Compression-type clamps and joints shall be tested by the Contractor to ensure that they
will stand up to at least 95 % of the rated ultimate strength of the conductor.
Joints and tension clamps shall be made of aluminium alloy-steel. They shall be supplied
with filler compounds, to protect the assembly clamp-conductor against corrosion. The split
pins used shall be of stainless steel.
The design of the joints and tension clamps shall be such that only one pair of dies is
necessary for the compression of the conductor.
Mid-span joints shall not be less than 30m from the nearest conductor clamp. Unless the
Employer/ Employer‘s Representative agrees, mid-span joints shall not be used under the
following circumstances:


in spans crossing power lines. railways and main roads


in single span sections.
Conductor repair sleeves shall not be used without the permission of the Employer/
Employer‘s Representative which will be granted only in exceptional circumstances.
Repair sleeves for the conductors shall be of compression type. The joint sleeves shall
consist of steel compression sleeve for the steel core of conductor, and aluminium
compression sleeve for the complete of conductor. The aluminium compression sleeves shall
be of aluminium conforming to the specification in EN 60889 standard or equivalent, and
the steel compression sleeves shall be of carbon steel conforming to the specification in BS
970 part 1 or EN 10084, 10085, 10087, 10095, 10250-4 and BS PD 970.
When compressed, the electrical resistance of the joint/ sleeve must be less than that of the
conductor with the same length as the joint/sleeve, and the ultimate tensile strength of the
joint/sleeve must not less than 95% of the ultimate tensile strength of the conductor.
For this project，tension clamps NY-490/65 and NY-500 are proposed.
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Figure 3-12 Tension Clamp

The parameters of tension clamp are as follows:
Table 3-21 Dimensions of Proposed Suspension Clamp

Dimensions(mm)
D1

D2

D3

L1

L2

L3

R

52

22

22

660

70

245

15

Slip Stength
（kN）

Weight（kg）

146.0

6.6

The dimension of tension clamp will be according to the requirement of the EETC.

3.5.5 Armor rods
Preformed armor rods shall be used to protect the phase conductors in suspension
assemblies.
The direction of the armor rod lay shall be equal to the direction of the outermost wire lay of
the conductor.
The suspension clamps offered for the phase conductors shall accommodate the increased
diameter resulting from armor rods.
The ends of the armor rod wires shall be well rounded, without sharp edges, to avoid an
increase in corona level.
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Figure 3-13 Armor Rods

The parameters of armor rods are as follows:
Table 3-22 Dimensions of Proposed Armor Rods

Dimensions(mm)
D

D

L

6.3

25.7

2500

A group No.

Weight(kg)

16

3.5

3.5.6 Arcing device
The guard rings of the insulator sets must fulfill simultaneous the functions of arcing rings，
corona shield and potential distribution devices.
As arcing device，the guard rings will be designed to protect insulators and conductors
when flashover occurs. The arcing fittings will be made of hot dip galvanized steel and must
have capability to withstand a short circuit current.
The arcing fittings will be designed that in case of a flashover the arc will be led to the end
burning spot. They may reach a final temperature not exceeding 600℃ during the short
circuit. The function of arcing protection must not be greatly altered by the power arc.
As corona shield devices，the guard rings will be designed to ensure a corona-free insulator
and line set as well as the insulator set radio noise performance.
As potential distribution devices，the guard rings will be designed to ensure for each
insulator unit a potential value as indicated.
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3.5.7 Yoke plates
The common yoke pate LX3245 is proposed for this project.

Figure 3-14 Yoke plate LX-3245

The parameters of yoke plate LX-3245 are as follows:
Table 3-23 Dimensions of yoke plate LX-3245

Dimensions(mm)
Type
LX-3245

Rated Failure load

Weight

L

h

d1

d2

d3

b1

B

S

(kN）

（kg）

450

95

20

39

-

32

18

-

320

27.1

3.6 Clearance
3.6.1 Tower clearance
For the double circuit towers the three phases of each circuit are designed in vertical
formation. The clearance at the tower between phase conductors or other energized parts
and the unenergized parts shall be as follows.

Table 3-24 Clearance between energized parts and the unenergized parts

Description
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With No wind at all temperature between 0°C and 80 °C

3.7 m

With maximum wind load at 10°C

1.4 m

With 50% of maximum wind load at 20°C

2.5 m

Horizontal clearance for maintenance with line energized

6.0 m

Phase to phase

10.0 m

Swing angles of different conditions are as follows:
Table 3-25 Swing angle of different conditions

Swing angle

Swing angle

（ACSR-490/65）

（AAAC-506）

0

0

With maximum wind load at 10°C

38.82°

46.38°

With 50% of maximum wind load at 20°C

61.20°

68.25°

Description

With No wind at all temperature between 0°C and 80 °C

3.6.2 Clearance to Ground and Crossing
The suggested minimum clearances between live conductors and other objects are as
follows, which correspond to the maximum conductor sag conditions.
Table 3-26 Minimum Clearances to ground and other objects

Minimum clearances
Description
in Normal Condition
Normal ground

12.2m

Railroad and dredgeable canal crossing

15 m

500kV, 220kV,66kV or other lower voltage line

7.0 m

Above dredgeable canal

40 m

Crossing of houses, huts and other objects with soft roofing is not allowed.
The minimum ground clearance from the bottom conductor will not be less than the value
specified in the table of Minimum Clearances in Table 2.7.1-1 at the maximum sag
conditions i.e. at 80°C and still air.
ESIA for Egyptian EETC 500kV Transmission Lines Project

35

An additional 500mm vertical will be included to account for possible minor shifts in
structure locations and error.
Minimum clearance between power line to power line crossing should be not less than 7.0m.
Conformity with the public safety and applicable safety rules will be reviewed prior to towers
and line design approval.

3.7 Lightning Protection and Earthing
3.7.1 Lighting protecting
Two shield wires are located on the top of the tower. One shield wire will be AACSR of 14
mm nominal diameter, extra high strength grade strung on one side, whereas on the other
side OPGW type for communication purpose will be strung. The following measures of
lightning protection are suggested to reduce the rate of lightning trip-out and ensure enough
lightning protection performance for the transmission line.
1) Shielding wire is suggested along the whole transmission line, with a 30° lightning
protection angle from shield wire to the top phase conductors for all types of towers.
2) In order to avoid lightning mid-span flashover, the distance between conductor and
shielding wire should satisfy the suggested electrical clearance within the span. The
clearance is calculated as follows:

0.8 f  L  C
Where：f=sag of conductor at maximum temperature
L=length of suspension
C=3.7m
For the span 400m (ruling span=400m),the required clearance is about 8 meters.

3.7.2 Earthing
1)

Foundation earthing shall be made for each tower regardless of the earthing resistance

requirements.
It consists at least of two galvanized steel rods (2 m long, 16 mm diameter), or equivalent,
buried under the foundation to ensure the effectiveness of the earthing system at all time,
including the reduction of touch voltages at lightning and short circuit conditions .
In places where people often stay or move (roads, school yards etc.) potential equalizing
rings reducing touch voltages shall be buried around the tower foundations and possible guy
anchors . The inner ring is buried at the depth and distance of 20 cm and the outer ring at
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the depth of 50 cm and at the distance of 1 m around the foundation. However, equalizing
Earth electrodes shall generally be made either of galvanized steel rods or copper-clad steel
rods. Copper-clad steel rod has the advantage that it permits driving to considerable depth
without destruction of the rod itself, while the copper coat makes it possible to have good
direct copper - to copper connection between the electrode wire and the rod. Rods of steel
or iron shall be at least 16 mm in diameter and rods of nonferrous materials shall not be less
than 12.7 mm in diameter. In all types the cross-section has to be sufficient to withstand the
highest current occuring in a fault case.
2) Soil resistivity (Ωm) has to be measured every 1 km of the line route and especially for
tension towers. Approximate values of soil resistivity according to the type of soil is given in
the following table.
The line route is divided into zones according to the soil resistivity.
The maximum value of tower resistance must be 10Ωand 30Ωfor soil resistivity equal to or
lower than 300Ωm and higher than 300Ωm respectively.
The earthing resistance of the nearest ten towers to any transformer station should not
exceed 5Ω.
3)
The ground system, with consideration of local conditions, shall consist of buried
galvanized steel rods or copper clad with taps connected to the exposed towers, structures,
devices and ground rods. Buried ground wires shall be minimum 0.5 m below finished grade.
Connections shall be either bolted or compression type.
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Figure 3-15 Earthing type of galvanized steel

The size and burial depth of galvanized steel earthing type shall be as follows:
Table 3-27 Size of galvanized steel earthing type

Type
FigureNo.
Soil resistivity(Ω.m)
Power frequencyresistance(Ω)
Block
Main
L
dimensions(m)
H
Electrode (Φ12)
Galvanized steel rod
(m)/(kg)
Downlead (Φ12)
Specification
Galvanized steel rod
(m)/(kg)
Downlead
Galvanized flat steel
size(mm)/(kg)

TS05
1
ρ≤500
15
25
0
0.8
102/90.58

TS10
500<ρ≤1000
20
25
10

142/126.10

TS15
2
1000<ρ≤1500
25
25
20
0.6
182/161.62

TS20
1500<ρ≤2000
25
25
35

242/214.90

4×4/14.21
50×185/1.162

4)
Copper clad steel have advantage in corrosion resistance and resistance reducing
effect. Copper clad steel grounding device has long life cycle of 30 years and has the features
of convenient operation and maintenance. It is recommended for the transmission line near
the sea. The structure of earthing with copper clad steel is shown in attached drawings.
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Figure 3-16 Earthing type of Copper clad steel

The size of galvanized steel earthing type shall be as follows:
Table 3-28 Size of galvanized steel earthing type

Type

TC05
ρ≤500

TC10
500<ρ≤1000

TC15
1000<ρ≤1500

TC20
1500<ρ≤2000

15
0

20
10

25
20

25
35

Coppor clad steel Φ10
(Length/Weight) (m/kg)

102/62.89

142/87.55

182/112.21

242/149.20

Downlead galvanized steel Φ12
(Length/Weight) (m/kg)

16/14.21

16/14.21

16/14.21

16/14.21

0.74/1.162

0.74/1.162

0.74/1.162

0.74/1.162

Soil resistivity（Ω.m）

Figure

Power frequency ground resistance（Ω）
L(m)

Downlead galvanized flat steel 50×185
(Length/Weight) (m/kg)

5)
Soil resistance measurement of each tower shall be done during the detailed survey
after the tower has been erected but before the stringing of the shield wirewhen the weather
is dry.
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3.8 Tower
3.8.1 General
Combined with the preliminary results of line routine, this section discusses the service
conditions and parameters of tower design.

3.8.2 Tower Family
With reference to the local electric power construction operation experience, the three layer
and vertically arrangement cross arm self-support towers of the double-circuits lines will be
adopted.
Table 3-29 Tower Types

Angle of
deviation
(degree)

Wind Span Weight Span
(m)
(m)

Altitude

Tower Name

Tower Type

W2

Suspension

0~2

480

600

0-1000

WA

Angle Tension

0~5

480

600

0-1000

W30

Angle Tension

5~30

480

600

0-1000

W60

Angle Tension

30~60

480

600

0-1000

WT60

Terminal

0~60

400

400

0-1000

WCR

Navigation

0

-

-

0-1000

(m)

The Wind Span and Weight Span of WCR will be finalized by actual profile survey.
Tower
Name

Tower Type

Body Extension(m)

Leg
Extension(m)

Height of
Attachment(m)

W2

Suspension

+21.0,+18.0,+15.0, +12.0,+9.0, +6.0,+3.0 0.0

+0.0

36.0~57.0

WA

Angle Tension

+15.0, +12.0,+9.0, +6.0,+3.0 0.0

+0.0

28.0~43.0

W30

Angle Tension

+15.0, +12.0,+9.0, +6.0,+3.0 0.0

+0.0

28.0~43.0

W60

Angle Tension

+35.0,+25.0,+15.0, +12.0,+9.0, +6.0,+3.0 0.0

+0.0

28.0~43.0,53.0,63.0

WT60

Terminal

+18.0,+15.0, +12.0,+9.0, +6.0,+3.0 0.0

+0.0

28.0~46.0

WCR

Navigation

-

+0.0

-
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The Body Extension and Height of Attachment of WCR will be finalized by actual profile
survey.

3.8.3 Code for Design
ASCE 7-05 for load computation.
ASCE 10-97 for tower design.

3.8.4 Tower Calculation Program and Model
According to mechanics theory, the analysis and calculation of tower is based on finite
element method, and the 3D truss model of tower is adopted. The program PLS‐TOWER is
able to perform the structural static analysis.

3.8.5 Factors of Safety
Factors of safety for towers design are as follows:
Table 3-30 Factors of Safety

Description

Safety Factor

Tower under maximum Simultaneous working loading based upon elastic
limit
Tower under maximum Simultaneous working loading as modified by
specified broken conductor condition based upon elastic limit
Tower under maximum Simultaneous working loading as modified by
specified stringing conductor condition based upon elastic limit
Material factor

1.3

1.2

1.4
1.3

3.8.6 Body and Leg Extension
The tower compositions as follows:


0 height guarantees the ground clearance in open ground in average span sag.



±0,+3,+6,+9,+12,+15 meter and other special body extension will be used.



All leg extensions are 0 m.

3.8.7 Materials
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The rational choice of steel Material should accord to the importance of the structure, the
structure form, the connection type, the thickness of the steel member and environment and
temperature conditions. The material performance of Chinese products of Q235, Q345,
Q420 steel and EN10025 S235, S355, S420 are basically equivalent. Considering material
performance, test methods, engineering experience and other various aspects, it is suggested
the engineering tower material adopts Chinese steel Q235, Q345 and Q420.

3.9 Foundation
3.9.1 General
According to the geological data, there is no adverse geology. The peak of the ground
acceleration of horizontal earthquake is less than 0.8m/s2 and liquefaction potential can be
ignored.
Combined with the characteristics of this project, the following aspects will be considered in
the choice of foundation solution:
1) On the premise of safe, reliable, try to be economic and of environmental protection,
undisturbed soil foundation is suggested to make the best use of the advantage of its
good mechanical performance, which are high bearing capacity and small deformation;
2) Adopt reasonable foundation type (such as eccentric, inclined column) to reduce the
influence of horizontal force and bending moment of foundation, improve the bearing
state of foundation, and save the material consumption;
3) Considering the landform, geological condition, foundation stress, construction, and
transportation condition of the tower location, choose suitable foundation type;
4) The choice of foundation scheme cannot simply be economic and ignore the feasibility
of construction. It also cannot only consider the construction convenience and ignore
the quality controllability;
5) Should pay attention to environmental protection and sustainable development strategy.

3.9.2 Loading Conditions


The stability of tower foundation will be designed for the uplift and compression forces
in each tower footing arising from normal and stringing working loading and broken
wire condition with appropriate factor of safety.
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Foundations for angle towers will not have different designs for the compression and
tension legs, but will be satisfactory for the most adverse condition.



During design of towers, the tower reactions on the foundation shall be calculated
considering appropriate maximum simultaneous loading on the towers. Foundation
design loads will be calculated on the basis of the maximum axial and horizontal tower
reactions. The tower reactions are calculated without load factors of safety.



Foundation type design shall be economized by applying the maximum foundation load
obtained from the structural analysis of maximum tower body and leg extension of the
individual tower types allocated to the different soil classes of foundation design i.e.
only one foundation design per tower type and soil class.

3.9.3 Code for Design


IEEE Guide for Transmission Structure Foundation Design and Testing(IEEE Std
691™-2001)



American concrete institutes (ACI318)



American Society for Testing and Materials(ASTM)

3.9.4 Factor of Safety
Safety factor against overturning or uprooting shall be 2.0 for maximum simultaneous
working load for normal and stringing condition and 1.5 for maximum simultaneous
working loads resulting from broken conductor condition which already considered the load
factor(When the foundation design using the reaction load with safety factor of tower, the
safety factor of foundation will be 2/ 1.3/1.3=1.20 for normal condition and
2/1.4/1.3=1.10 for stringing condition and 1.5/1.2/1.3=1.0 for broken conductor
condition, in order to consider the safety factor of tower).

3.9.5 Soil Classification and Design Parameter
Foundation for all structures will be designed upon the assumptions set out in the following
table as appropriate.

Table 3-31 Soil Classification and Design Parameter
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Description
Maximum allowable
Bearing pressure
Maximum assumed dry density of
soil resisting uplift
Allowable angle of conical
frustum resisting uplift
Dry density of concrete

Class 1 Class 2 Good
Class 3
soil
Rock
Medium Soil
≥250 kPa

1800
kg/m3

kg/m3

Class 5
Submerged soil

200 kPa

150 kPa

100 kPa

40 kPa

1800kg/m3

1700kg/m3

1800 kg/m3

1000 kg/m3

30o

22o

20o

0o

2500kg/m3

2500kg/m3

2500 kg/m3

1500 kg/m3

36o
2500

Class 4
Medium wet Soil
G.W(3-5.5m)

In the table, the properties of the soil are:
Table 3-32 Properties of Soil Classification

Soil Class
1Soft Rock

2Good Soil

3Medium Soil No Water
4Medium wet Soil G.W(3-5.5m)

5Very Poor SoilWith Water

Index
Properties
Weak
medium tough
very weak
fractured
fissured
weathered
Compact
very dense
medium dense
hard
very stiff
semi solid
Loose
firm
stiff
very loose
medium firm
soft
subsoil water
very loose
medium firm
soft
subsoil water

Engineering
Properties
fractured rock
large boulders
very hard and
cemented soil
weathered
granular and
cohesive soil
gravel

granular and
cohesive soil
rough sand
granular and
cohesive soil
silver sand
granular and
cohesive soil

3.9.6 Application Type
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Foundations for lattice steel self-supporting towers for different classes of soil conditions
described in Table4.8-2, shall be of the following approved types:
-

Class 1

Anchor, Auger

-

Class 2

Auger, reinforced concrete pad and chimney,grillage

-

Class 3

Reinforced concrete pad and chimney, Auger,

-

Class 4

Reinforced concrete pad and chimney

-

Class 5

Reinforced concrete pad and chimney, Pile

3.9.7 Stub Design
The advantages and disadvantages of using the stub angle were as follows:
Advantages: Force intuitive; Save the steel material.
Disadvantages:
Higher
construction
requirements.
According to the above advantages and disadvantages, in combination with the practical
project, the connection of the tower and foundation will use the stub angle.


One half of the force will be transmitted by bearing through steel members (steel
angles) bolted crosswise to the stub main member embedded in the concrete (cleats).



The rest of the forces will be transmitted through the bond(adhesion) between the steel
member and the concrete. The bond stress between the concrete and steel will be taken
as no more than 6 kg/cm2.



Length of the stub angles will not be less than 3.3 m for the towers used in normal soil.



The stub leg shall not be of lower specification than the main tower leg.



The stub and cleats shall be designed according to ASCE 10-97 or equivalent method.

3.9.8 Foundation Material
Foundation material is designed according to the following principles.
-

The compressive strength of concrete shall be 21Mpa for all the type of foundation and
the quality of concrete shall conform to the ACI standards.

-

Characteristic strength of reinforcement (fy):
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- 40 grade
- 60 grade
-

280Mpa
420Mpa

All Reinforcement of foundation shall conform to ASTM Standard.

3.10 Design Particular
3.10.1 General
Unless specified to the contrary, foundations for angle/terminal towers shall not have
different designs for compression and tension footings, but shall be satisfactory for the most
adverse condition of maximum and minimum angles of deviation/entry and with the wind
blowing from the most onerous direction.
Only one foundation type applying the maximum loads resulting from the maximum body
and leg extension shall be designed for each soil class and tower type.
For the resistance to uplift loads, the concrete foundation shall be assumed to mobilize the
frustum of an inverted earth cone having an angle of not more than 35° to the vertical from
the foundation base. The net weight of the soil shall be taken as specified or when
confirmed from the soil investigation report. Alternative methods of design can be adopted,
subject to approval of the Employer/ Employer‘s Representative.

3.10.2 Foundations for different ground conditions
Where special ground conditions exist, which do not allow any of the above types in an
original or modified form; special types of foundation have to be proposed, and - after
Employer/ Employer‘s Representative approval - to be used.

3.10.3 Soil frustum and load spread angle
For spread foundations, sufficient spacing between the individual foundations shall be
maintained in order to avoid a superposition of soil frustum considered for each single
foundation. In case of a superposition of the soil frustum, the soil weights have to be
reduced accordingly.

3.10.4 Chimney
Reinforced concrete chimneys shall be designed to withstand the maximum resultant
horizontal residual shear component, with due allowance given where appropriate to
resultant lateral (passive) earth pressure of the backfill (assumed to increase linearly with
depth).
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No allowance shall be made of the nominal strength of concrete in tension and the stub shall
not be considered as providing any part of the tensile area of reinforcing bars.
The top of chimney of tower foundation shall be at least 0.3 m above nominal ground level.

3.10.5 Concrete Cover
All structural steelwork and reinforcing including links and stirrups below ground level shall
be completely encased in concrete to ensure a minimum cover of 75mm.

4 Baseline Description
This chapter includes the environmental and social baseline conditions at the proposed
project‘s area of influence. Consequently the consultant has employed the zoning concept to
categorize the different environmental and social baseline that is influenced directly and
indirectly by the 12 overhead transmission lines which are designed to cross through/by 13
governorates. The consultant has divided the project into four zones (

Figure 4-1) based on environmental and socio-economic criteria as well as on the congruent
data of governorates in each zone. Identified environmental and socio-economic baseline
directly considers the project area of influence, where the consultant has reviewed the
available literature, public sources and visited the site and its surrounding area. This chapter
makes extensive and direct use of information on the physical environment; biological
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environment, socio-economic information and heritage. This information was checked for
validity during site visits in January 2015; updated and extensively extended in this chapter.

Figure 4-1 Project Zones

4.1 Environmental Baseline
4.1.1 Climate
4.1.1.1

Zone A

Zone A region stretches from north of Egypt where climate is more pleasant and of
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Mediterranean nature up to south of Egypt where climate is hotter and of deserted nature.
The climate is generally extremely dry all over the country and the country is classified as hot
desert climate under Köppen climate classification BWh. The climatic conditions of area
covering the transmission line ‗Almatmaer/Maghagha‘ originating in El Beheira is
characterized by warm winter and hot summer, Which gets milder in winter and hotter in
summer with less humidity percentage as line ‗Almatamer/Maghagha‘ in Zone A stretch
south with similar characteristic for line ‗South Maghagha/Beni Suef‘ and ‗East Assuit/Beni
suef‘ which partially cross over vegetative land and continuous stretching along with line
‗East Asuit/Beni Suef‘ to desert side of Red Sea governorate. Rain fall is in general scarce in
the country, which gets as low as 0.2mm in south of zone A and higher in North of zone A
up to maximum 35mm. Wind speed varies in range of 3.2 – 6 knots during the year, with
highest during winder period from September to February in south of Zone A around
Redsea which can reach up to 6 knots and low wind speed in north of zone A. Occasional
storm can occur and wind speed can reach up to 11-12 knot.
The table below indicates the average of zone of climatic characteristic. The average
maximum temperature varies from 20.2 C° in winter to 35.1 C° in summer, and the average
minimum temperature varies from 8.2 C° in winter to 22.8 C° in summer. The maximum
relative humidity is 59 % in winter and low as 37% in summer. Prevailing winds are in South
of Zone A, with an average maximum speed of 6 knots and an average minimum speed of
3.2 knots.
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Relative

Wind
Speed

Rainfall

Humidity

Range

Range

(knots)

(mm)

Air Temperature
Month
Mean

Mean

Average

(max)

(min)

%

Jan

20.2

8.2

59.5

4.2-6

35-0.3

Feb

21.7

8.8

56

4.4-6

14.9-0.2

Mar

27.8

11.1

53.5

5-5.7

8.1-0.3

Apr

28.4

14.0

49.5

5-5.4

2.2-0.9

May

28.9

18.2

41

4.7-5

2.5-0.3

Jun

33.8

21.1

47

4.2-5

0

Jul

35.1

22.7

52.5

3.9-4.8

0

Aug

34.9

22.8

55

3.8-5

0.6-0

Sep

33.1

21.0

56.5

3.3-5.6

0.2-0

Oct

30.7

18.3

58.5

3.5-5.7

5.1-0.7

Nov

26.1

14.5

60.5

3.2-6

8.6-1.7
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Dec
4.1.1.2

20.3

11.5

60.5

4.4-6

22.3-1.8

Zone B

Cairo is part of the arid belt of Egypt where rainfall is negligible; the exception is the occasional
heavy torrential rainfall on the eastern highlands. The average maximum temperature varies
from 18.9 C° in winter to 34.3 C° in summer, and the average minimum temperature varies
from 9.1 C° in winter to 22.3 C° in summer.. Prevailing winds are NW to SW with an average
maximum monthly speed of 26 km/hr (June) and an average minimum speed of 5 km/h
(January). There is virtually no much rainfall during the year and average relative humidity is
56%, it rains mostly by end of autumn and winter season with no rain fall during summer. The
average rainfall is between 20-23mm with the greatest amount of precipitation in Dec. This
climate is considered to be BWh according to the Köppen-Geiger climate classification.

Relative

Wind
Speed

Rainfall

Humidity

Range

Range

(knots)

(mm)

Air Temperature
Month
Mean

Mean

Average

(max)

(min)

%

Jan

20.2

8.2

59.5

4.2-6

35-0.3

Feb

21.7

8.8

56

4.4-6

14.9-0.2

Mar

27.8

11.1

53.5

5-5.7

8.1-0.3

Apr

28.4

14.0

49.5

5-5.4

2.2-0.9

May

28.9

18.2

41

4.7-5

2.5-0.3

Jun

33.8

21.1

47

4.2-5

0
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Jul

35.1

22.7

52.5

3.9-4.8

0

Aug

34.9

22.8

55

3.8-5

0.6-0

Sep

33.1

21.0

56.5

3.3-5.6

0.2-0

Oct

30.7

18.3

58.5

3.5-5.7

5.1-0.7

Nov

26.1

14.5

60.5

3.2-6

8.6-1.7

Dec

20.3

11.5

60.5

4.4-6

22.3-1.8

4.1.1.3

Zone C

The Nile Delta is characterized with the Mediterranean climate with rainfall in winter,
though not in large quantities. The relative humidity is high in the Nile Delta. July and
August are among the hottest months in the Nile Delta as the average temperature in these
months is about 3 oC, and the maximum temperature is 35o C.; while in winter, the
temperature is usually between 8 oC and 16 oC.
Relative

Wind
Speed

Rainfall

Humidity

Range

Range

(knots)

(mm)

Air Temperature
Month
Mean

Mean

Average

(max)

(min)

%

Jan

20.2

8.2

59.5

4.2-6

35-0.3

Feb

21.7

8.8

56

4.4-6

14.9-0.2
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Mar

27.8

11.1

53.5

5-5.7

8.1-0.3

Apr

28.4

14.0

49.5

5-5.4

2.2-0.9

May

28.9

18.2

41

4.7-5

2.5-0.3

Jun

33.8

21.1

47

4.2-5

0

Jul

35.1

22.7

52.5

3.9-4.8

0

Aug

34.9

22.8

55

3.8-5

0.6-0

Sep

33.1

21.0

56.5

3.3-5.6

0.2-0

Oct

30.7

18.3

58.5

3.5-5.7

5.1-0.7

Nov

26.1

14.5

60.5

3.2-6

8.6-1.7

Dec

20.3

11.5

60.5

4.4-6

22.3-1.8

4.1.1.4

Zone D

The temperatures at the northern coast region – generally next to the sea – are one of the
most important factors for the temperature of the surrounding cities at different regions.
The chart of the average daily temperature throughout the months of the year indicates that
January is the least in heat at 13.6o C., then temperature gets gradually higher; such
graduation is slow in February and Mach, then it accelerates starting from April until the
temperature reaches its maximum degree on August; after that, it gets lower again. In terms
of the wind, the predominant wind directions are the northwestern, northeastern and eastern
directions. The average annual wind speed is 14.4 km per hour. The gales season extends
from November to May. Gales are wind with a speed exceeding 50 km per hour. The
northern coast is characterized with a high rate of rain falls compared with the rest of the
Egyptian regions, where the rain falls rate is 64.6 mm; the annual rain falls rate rarely exceeds
200 mm along the northern coast during winter, and the rain falls rate is zero in summer.
With regard to relative humidity, it is high in summer due to the increased evaporation rates
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as a result of the increased temperature of the wind passing through the region from the Sea;
this works on tempering the temperature during morning and the relative humidity rates
range between 65 % and 72 %.

Relative

Wind
Speed

Rainfall

Humidity

(knots)

(mm)

Air Temperature

Month
%

Mean

Mean

(max)

(min)

Jan

19.8

12.0

68

2.6-6.0

32.3-52.6

Feb

23.5

14.0

69

2.6-6.4

19.9-30.9

Mar

27.2

17.5

68

2.5-6.3

8.9-16.4

Apr

29.2

20.8

68

2.5-6.0

0.7-1.3

May

30.1

22.4

72

2.5-6.0

0.1-0.7

Jun

29.5

21.9

72

2.5-6.0

0.0-1.0

Jul

28.3

19.5

70

2.5-5

0.0-1.0

Aug

26.0

16.1

68

2.0-5.0

1.2-1.8

Sep

23.5

12.9

64

2.0-5.8

3.4-3.6

Oct

20.4

10.5

65

2.0-5.8

11.3-13.6

Nov

18.9

9.1

68

2.6-5.9

19.9-30.4
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Dec

18.2

9.0

69

2.6-6.0

34.0-54.0

4.1.2 Air
Air quality monitoring has been undertaken for the pollutants of primary concerns (NO2,
SO2, T.S.P and PM10) in order to better characterize the baseline air quality as part of the
environmental impact assessment required where a one-hour average measurements were
conducted for carbon monoxide (CO), nitrogen dioxide (NO2), sulphur dioxide (SO2), total
suspended particulates (TSP) and particulate matter (PM10) for the four zones. The site
specific air quality measurements were conducted using standard ambient air quality
monitoring instruments under the supervision of experienced specialists. Air measurements
were measured against national air quality standards.
The selection of the active air measurement location is based on the prevailing wind
direction; site Topography, the future layout of the proposed project components and the
location of the nearest sensitive receptors with respect to the project plots. Moreover the
selection is based on the guidelines stated in the American Society for Testing Materials
(ASTM) reference method1.
The following ambient air pollutants where the target parameters to be measured during the
monitoring program:
o
o
o
o
o

Total Suspended Particulate (TSP)
Thoracic particulate ( PM10 )
Nitrogen dioxide NO2.
Sulfur dioxide SO2.
Carbon monoxide CO.

The most common gaseous air pollutants (also known as "criteria pollutants") are carbon
monoxide, sulfur oxides, and nitrogen oxides. These pollutants can be harmful to health and
the environment, and cause property damage. To acquire baseline information on
background levels of Thoracic Particulates, the team conducted four one-hour active
sampling using a dust sampler. The sampler measures the respirable fraction of airborne dust
(of particle size 0.1 to 10 μm) with a measuring range of 0.001 to 400 mg/m 3 and an
accuracy of ± 5 % of the reading. The levels measured and recorded would serve as baseline
values for reference during future monitoring activities.
The location of the measurements is shown in Figure 4-2 below.

1

D1357-95 (Reapproved2000) Standard Practice for Planning the Sampling of the Ambient Air
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The GPS coordinates of the as Ambient Air (AA) measurement locations is presented in
Table 4-1.
Table 4-1 Air Sampling GPS Coordinates

Location

N coordinates

E coordinates

AA1 (Regional Ring Road)

29°46'10.88"N

31°29'10.34"E

AA2 (Cairo AlFayoum Road)

29°30'52.09"N

30°53'54.06"E

AA3 (Belbis -10th of Ramadan 30°20'39.77"N
Road)

31°37'54.75"E

AA4 (Cairo
Road)

29°38'40.09"E

–Burg

Alasrab 30°58'9.15"N
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Figure 4-2 Air and Noise Sampling Locations

Zone D
Zone C

Zone A
Zone B
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The air quality at the proposed site of the 500KV transmission line is exhibiting acceptable
levels of classic air pollutants in fact the levels are way below the national guidelines.
Generation and dispersion of dust from increased vehicle traffic, especially during the
construction phase, may reduce visibility, relative to baseline levels, and, together with
combustion engine emissions, may affect ambient air quality. Concentration of dust
particles, both total suspended particulate and respirable particulate matter and other
pollutants from open burning, emissions from equipment and machinery used in
construction, concrete batch plant operations and emissions from vehicles used to transport
workers also contribute to air pollution. These impacts may affect the human environment
and, typically, arise during the construction phase and, to a much lesser extent, during the
operation phase, requiring monitoring and assessment of the natural and man-made air
pollutants.
One hour average results are shown in Table 4-2 for all the measured parameters
Table 4-2 Daily Average Results (µg/m3)

Day

TSP

PM10

NO2

SO2

CO
(mg/m3)

AA1

65

44

19.64

28.7

0.23

AA2

57

35

23.34

36.31

0.234

AA3

79

49

11.46

18.88

0.453

AA4

68

41

25.44

30.86

0.28

Guideline

230

150

150

150

30

In general there are two main factors affecting the ambient air concentration of a certain
pollutant emitted from a certain source or sources in a selected area:


The intensity of the emissions (e.g. concentration and flow rate) from the source or
sources.
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The uncontrollable atmospheric dispersion conditions which include but not limited
to (wind speed, wind direction, temperature, humidity, rain fall, atmospheric
turbulence, solar radiation intensity and atmospheric pressure).

All the recorded rests showed compliance with the national and international guidelines for
ambient air quality moreover most of the data recorded were way below the guidelines which
indicates that the ambient air quality in the project areas is one of the best areas in Egypt in
terms of ambient air quality which can be attributed to the absence of any major industrial
sources.

Figure 4-3 particulate daily average results µg/m3

Particulate (µg/m3)
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200
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57
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PM10
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Figure 4-4 NO2 daily average results µg/m3

National
Guidelines

Figure 4-5 SO2 daily average results µg/m3

National
Guidelines
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Figure 4-6 CO daily average results µg/m3
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Moreover the areas is mainly desert with a very scarce source for any pollution other than
the nearby highway
Particulate measurements (TSP and PM10):
Concerning the T.S.P measurements the maximum concentration during the one hour
average measurement was 79 µ g/m3 recorded in AA3 however the minimum concentration
recorded was 57 µg/m3 recoded in AA2.
Moreover the PM10 maximum concentration during the 5 days measurement was 49 µg/m3
recorded in AA3 however the minimum concentration recorded was 35 µg/ recoded in
AA2.
All the results were complying with law 4/1994 for Environment protection and its
amendments by law No.9/2009 and the executive regulation issued in 1995 and its
amendments no. 710 in 2012 and April 2015‖.
Gaseous air pollutants:
Concerning the nitrogen dioxide measurements the maximum concentration during the one
hour average measurement was 25 µ g/m3 in AA4 however the minimum concentration
recorded was 11 µg/m3 in AA3.
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Moreover the sulphur dioxide measurement the maximum concentration during the one
hour average measurement was 36 µ g/m3 in AA2 however the minimum concentration
recorded was 18 µ g/m3AA3.
Furthermore the carbon monoxide measurement the maximum concentration during the
one hour average measurement was 230 µ g/m3 in AA1, however the minimum
concentration recorded was 43 µ g/m3in AA3.
All the measurements for the gaseous pollutants were complying with the maximum
allowable limits according to law 4/1994 for Environment protection and its amendments
by law No.9/2009 and the executive regulation issued in 1995 and its amendments no. 710
in 2012 and April 2015‖.

4.1.3 Noise
The methodology adopted was to record ambient noise levels for one hour, as per the
national and international standards, in 4 different locations at the proposed transmission
line rout. The following devices were used during the first round of noise level
measurements:


Two B & K 2238 Mediator, Integrating Sound Level Meters, Type I (precision
grade), compliant with IEC 1672 Class 1 standard;



B & K 4198 Outdoor Weatherproof Microphone Kit;



GPS unit (Garmin MONTANA 650); and



Digital Camera.

Noise monitoring measurements included recording the following parameters using a Type 1
precision grade hand-held sound-level meters:


Equivalent continuous noise level (LAeq)



95th percentile noise level (LA95)



90th percentile noise level (LA90)



50th percentile noise level (LA50)



10th percentile noise level (LA10)



Peak sound pressure level (LCpeak)
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The following equation2 is the main equation used to calculated day night equivalent
sound pressure level:
Lden  10 log

1
n

n

10

0.1( Li Di )

Where Lden  Day Night Equivalent ,

Li  The hourly Leq ,

i 1

Di  the additionfor the differentperiodsof the day , n  numberof measuredhours .

The sound level meters were calibrated before sound measurements to ensure reliability and
precision. GPS coordinates and meteorological conditions were recorded using hand-held
kits at all locations prior to the start of noise measurements. It is anticipated that most of
these locations would remain the same for the purpose of pre-construction, construction,
performance guarantee tests and operation monitoring. Figure 4-2 shows the locations of the
different noise measurement locations; furthermore, Error! Reference source not found.
ists the GPS coordinates of measurement locations, measurement dates, location description
and a selection of photos at each location.
Table 4-3 presents the results of one hour average ambient noise measurements and their
corresponding national and international permissible limits.
Table 4-3 Ambient Noise Levels Readings

Location

Sound Level Equivalent & Percentile
Recordings in dBA for 24 Hours

Interval

Permissible Limits
LAeq (dBA)

LAeq

LA10

LA50

LA90

LA95

LCpeak

National

International

AA1

Day

42.79

41.58

31.58

25.04

23.63

108.85

70

70

AA2

Day

46.12

44.43

37.99

33.89

32.81

118.63

70

70

AA3

Day

57.9

52.54

41.9

36.13

34.77

93.7

70

70

AA4

Day

53.12

56.87

47.47

39.7

37.8

104.96

70

70

2The

equation used to obtain the average noise level of a designated time interval based on weighted readings
according to ―Long-term Leq errors expected and how long to measure (Uncertainity & Noise Monitoring)”, Dietrich Kuehner,
Forum Acusticum 2005 Budapest.
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The results of ambient noise measurements were compared to the national and international
permissible limits. As for the group of measurement locations within the proposed
transmission lines of the site (AA1 to AA4); it can be noted that all readings recorded
comply with both national and international standards.

4.1.4 Geology
4.1.4.1

Zone A

The geological history of the Nile Delta region during the triennium Era and the eras prior
to it has not been well identified. This is due to that no residues related to such eras have
been found in large amounts in the Nile Delta wells. It is well known, however, that since
the Jurassic Era up to the Cretaceous Era, a rocky carbonaceous layer has started to
compose along a line extending from the east to the west through the middle part of the
Nile Delta. A carbonaceous surface layer has been found buried towards the south and has
been transformed into smaller granular rocks towards the north. Although no penetrations
have been shown up along the Northern Nile Delta, the Middle Era layers (Mesozoic) may
have been Sedimented in sloping or deep surrounding areas north of the carbon layer line.
Within the early third Era (Oligocene), these residues have been mainly found in the middle
and eastern Nile Delta, while the Basalt formations are widespread towards the South due to
the peaks of the Oligocene Era or the Oligocene or Eocene layers.
The lands of El- Beheira Governorate have been formed due to a number of complex
geological operations that have occurred throughout a long time period. The Nile Delta is
the most important geological feature in this region, the formation of which dates back to
two opposing operations as follows: First: the shore advancement due to the sediments
carried by the Nile river; and Second: the sediments erosion and dispersion due to the
maritime factors. The factors which contributed to the shore advancement occurring when
the sea level gets low include: the water drainage rate, riverine sediments and form and type
of the Nile river branches; on the other hand, the waves, currents and the tidal flows
represent the maritime erosion factors. The other factors, including wind and sea level
changes, are also important factors leading to such changes.
Geology of Giza near 6th of October: as line ‗Abo Elmatamer/Maghagha‘ stretch south it
crosses over deserted side of Giza governorate with geological characteristic of surface
sediments from Modern Era and it composed from limestone, quartz and clay. While
calcareous solid sediments appear in the north and southwest region, such sediments are
deposits followed by the Miocene era. Then sediments of marble and chalk follow up to the
late Cretaceous period
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Faiyum Depression is one of the depressions in Grand Egypt. It is considered as a depressed
cavity of Miocene formations disappearing under recent geologic formations. This
Depression connects to the Nile River through El-Lahun Hole. The Bahr Youssef Canal,
which is one of Ibrahimiya Canal branches in the Nile River near Dirout, is considered the
only source providing Faiyum with water by (1.9 billion cubic meters). This canal generally
slopes from +26 meter in El-Lahun to – 45 meter above sea level near at Qarun Lake.
Faiyum Depression is different from other depressions as it is inhabited, it is irrigated by the
Nile River and its soil consists of fertile silt which is transferred to the Depression with the
Nile River water. That depression has all characteristics, so the geographers call it ―Minor
Egypt‖. Faiyum Depression is the only depression combining Agricultural and desert natural
environments, an old natural salt lake, and artificial fresh modern lakes.
The geological formation of the Faiyum Depression dates back to the Eocene and
Alolajusyn Eras. The scientists see that its information is likely to be during Jurassic Era (136
billion year) as a result of declines in the lower layers of the Earth continuing until the
Eocene Era. The Old Nile River water has flooded the province of Faiyum during the
Quaternary Era. During the middle of Eocene and Miocene Eras (40 million years ago),
Faiyum located between the Mediterranean coast when it was early the early formed and the
Nile Delta that stretched in the south. The sandstone, limestone rocks in the palace chapel
area, the accumulations of fossilized seashells ―Alnimolat‖ in Wadi Rayan and Whale Valley
fossils to the formations of the Eocene Era.
In the Red Area governorate, the bedrock occupies most of the governorate especially the
western part. It consists of Granite rocks, Amphibole, Alriuliet, Diet, Serpentine, Talc
Carbonate, complexes bedrock, Gabrodiorat, Gabbro, Diorite, Andesites and Filast. It is cut
across by several Granite, Alborverah and Quartz cutters. While the eastern part is occupied
by Sedimentary rocks such as the Nubian Sandstone, continental Conglomerate, grit
calcareous and limestone with parts of Marl. There are also Alanhedraat rocks, gypsum,
modern and ancient coral reefs, marshes, sand (Dunes) and sand clay. Valley sediment also
covers valleys estuaries.
4.1.4.2

Zone B

Cairo stretches from between latitudes °92 '00"00, °00 '00"00 north and longitudes
°00 '00"00 °00 '00"00 east and the Nile River runs through the middle of Cairo province
and it is divided into Damietta and Rosetta at Delta Barrages. Cairo area is covered by rocky
units ranging between Cretaceous Era, Eocene Era, Oligocene Era, Miocene Era rocks, and
the sediments of the Quaternary Era. The description of the rock units that appear on the
surface of the area are described below from oldest to newest:
-

The rocks of the Cretaceous Era:
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They only appear on the surface in Abu Rawash area and Al-Hassana Dome where they are
gone through Egypt, Alexandria Desert Road. These rocks are as follow from oldest to
newest: Albahria composition, Abu Rawash composition and Akhawman composition.
-

The rocks of the Eocene Era:

Most of Aldarrasah area is covered either east or west of the Nile by theses rocks. These
include from oldest to newest: Mokattam composition, Aljyoshy composition and Maadi
composition.
-

The rocks of the Oligocene Era:

They are a sequence of sandstones containing sand iron enclaves covering the Red Mountain
area and extend to the east to the New Cairo. Their thickness is about 120 m punctuated by
layers and lenses of gravel limestone Sulaisy cut through veins of basalt spreading on the
Suez Road. They are distinguished by a fossilized wood.
- The sediments of Miocene Era:
They are succession of sand and clay filled with a fossilized wood and they are located in
Jabal al Khashab in 6 October city.
-

The sediments of the Quaternary Era:

The rocks of the Quaternary Era are distinguished by sand layers, few thickness gravels, Nile
sediments and limestone beach sediments. In general, the sediments of the Quaternary Era
are important source of sand and gravel and they able to carry water, transport and transmit.
4.1.4.3

Zone C

The geological studies – since 1901 up to now – have helped in disclosing many facts about the
geology of the Nile Delta which had started to form since the Miocene as the Nile Delta region
– together with the sediments composing it – has been influenced by the changes in the sea level
and region tectonics as well as the climate conditions, as there have been three sediment cycles
leading to the formation of the current Delta.
The current Delta composed due to going through three sediment cycles starting from the
Miocene Era as follows:
Miocene Cycle
This cycle includes the composition of detrital sediments which are found in Sidi Salem, El
Qawasem and Rosetta (Rashid). Sidi Salem sediments are composed of clay with a thickness of
1000 meters containing sand stones. El Qawasem composition includes 965 meters of coarse
sands and gravels topped with the Rosetta composition, including 50 meters of evaporates.
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Pleio-Pleistocene Cycle
This cycle includes the compositions of Abu Madi, Kafr El Sheikh, El Westani and Meit Ghamr
– from oldest to newest – where Abu Madi composition includes 250 meters of the sand
penetrates and clay filled with natural gas topped with the composition of Kafr El Sheikh with a
thickness of 1200 meters composed of red clay and soft sands. Then, there is El Westani
composition with a thickness of 300 meters including clay, gravels and some limestone
penetrates; and this cycle ends with the sediments of Meit Ghamr composition with a thickness
of 700 meters of gravel sand including clay penetrates. Such rocks are the main containers of
groundwater in the Delta Nile region.
Holocene Cycle
This cycle includes the composition of Belqas, representing about 50 meters of sand clay and
silt, representing the vegetative agricultural cover in the region. The clay soil prevails in El
Ghatbia Governorate, El Menofia Governorate and El Dkahlia Governorate, while the sand soil
increases the more we go north, i.e. in Damietta, Kafr El Sheikh, Alexandria and El Beheira
Governorates to the sandy shores of the Mediterranean Sea.
The Nile Delta is featured with a low topography and is gradually sloping to the north towards
the Mediterranean Sea where the costal lakes are found, such as El Manzala, El Berles and Edco,
as a result of the interaction between sea and the Delta lands, high and low. The Delta basin had
been extended to the east and west and the Nile had many branches that led to changes in the
sea level and the tectonic which led to the disappear of such many branches and the remaining
of the two current branches (Damietta and Rashid).
The Nile Delta region lands are composed of sediments that have been composed throughout
thousands of years through the clay sedimentation in the Nile Delta. The land thickness in such
region varies from clay lands to clay muddy lands.
4.1.4.4

Zone D

Alexandria Governorate is featured with a lack of surface elevation and the succession of
parallel chains of rocks stretching along the coast, between which there are long valleys
extending in the same direction. Alexandria Governorate does not have a desert
surrounding. The city of Alexandria is bordered to the east by lands composed of arable
Delta sediments extending from this point to long distances exceeding the borders of the
city of Alexandria. The sand dunes are composed of soft to medium sands mixed with a
proportion of the mud metals. Such sand dunes extending along the coastal line have
occasional breakthroughs made by water as a result of the tide, which passes through the
canals as an outlet to the relatively low regions behind such sand dunes.
As for Matrouh Governorate, it is featured with multiple geomorphological units composed
during the successive stages of the composition of the region lands, which have had the
greatest effect on the land nature and arability. This could be summarized as follows:
Air Sediments Lands:
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Most of the lands affected by the sand sediments are located in the coastal plains, covering a
narrow line along the coast as well as vast regions south of Alamin and Dabaa regions. The sand
sediments cover about 112 thousand acres, i.e. most of the internal plains. The air sediments
regions vary in the topography of the surface and the amount of rocky protrusions, of the depth
(into rocky and semi-rocky layers) and of the soil thickness (into sandy and sandy clay). As for
the under surface horizons, some of them include fragile limestone horizons. According to the
above mentioned main features, the lands of this unit are classified into the following subdivisions:
Coastal dunes lands;
Lands covered with internal rag-stone dunes; and
Lands covered with internal quartz sand dunes.
Coastal Depression Lands:
They include the region between the shore and the beginning of the hill in the south. They
contain coastal sand dunes lands, internal sand dunes lands, salt Lagone depressions lands,
limestone rocky protrusions, rocky protrusions parallel to the coast and old coastal shores
between the rocky protrusions and finally the eroded plain lands. Such lands differ as for the
depth of the rocky layer, soil thickness and natural drainage condition.
Eroded Plains and Water Sediments Lands:
Most of these lands are located between Fokah and El Garola regions, where sloping and
proximity to the Miocene hill have the greatest effect in the erosion and sedimentation processes
during the rainy periods in winter. The surface is generally featured with many groves or shallow
valleys as a result if the surface sloping water erosion.

4.1.5 Surface Water
4.1.5.1

Zone A

The main source of water in Egypt is the Nile River. It represents about 96 % of renewal
water sources in Egypt according to Full Utilization of the Nile water Agreement by and
between Egypt and The Sudan for year 1959. Subject to this Agreement, Egypt gets annually
55.5 billion cubic meters while The Sudan gets 18.5 billion cubic meters in addition to some
of the monsoon rains on coasts and Sinai estimated at 1.3 billion cubic meters per year.
Additionally, there are amounts of renewable and non-renewable ground water in deserts.
Current use is a mix between direct use of main resources and indirect use including re-use
of agricultural drainage water and treated wastewater. The renewal water is about 55.5 billion
cubic meters of the Nile River and 1.3 billion cubic meters of non-renewable ground water
in the Western and Eastern Desert and Sinai. On the other hand, the indirect use is about 6.1
billion cubic meters of renewable ground water in the Nile Valley and Delta, 7.5 billion cubic
meters of re-use of agricultural drainage water, 7.8 billion cubic meters of re-use of industrial
wastewater and 1.4 billion cubic meters of treated wastewater. In Egypt, the use of water
resources includes several segments such as agriculture estimated at 58.65 billion cubic
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meters, industry estimated at 7.5 billion cubic meters, drinking and household use estimated
at 4.75 billion cubic meters, Nile navigation and power generation.
The only source of surface water in Faiyum Governorate is Bahr Youssef Canal from which
the irrigation water enters to the Governorate. Bahr Youssef gets out from Ibrahimiya Canal
at Dirout and goes through Assiut, Minia and Beni Suef Governorates before entering
Faiyum Governorate. Its actual length is 312 km. There are not any branches of the Nile
River in Red Sea Governorate.
4.1.5.2

Zone B

The main source of water resources in Cairo is the Nile River. It represents about 95% of
the available amount of water in the Great Cairo province. Groundwater resources represent
about 5%, which are often from the wells. The province does not depend on rain water
because its climate is dry most of the year. Surface water source in Cairo Governorate is the
Khshab Canal and the Almrag canal beside the Nile River and represents about 100% of the
water.
4.1.5.3

Zone C

The surface water resources of the Nile Delta may be classified as follows:
Rivers
The Nile River is composed of two branches pouring into the Mediterranean Sea: Damietta
Branch in the east, ending at the city of Damietta; and Rashid Branch in the west ending at
the city of Rashid. It is the most important water resource for the governorates as they
depend on it for the irrigation of the agricultural lands as well as for some other fields. The
surplus water in the Nile Delta region are poured into the Mediterranean Sea and the
Northern Lakes. In addition, there is a big number of canals to meet the needs of agriculture
and populations in the Delta region.
Seas
The Nile Delta governorates are located on the Mediterranean Sea with a length of about
100 KM.
Lakes
Lake Burullus is located northern of Kafr El Sheikh Governorate. It is entirely located within
the borders of such governorate on an area of 120 thousand acres. It is connected to the
Mediterranean Sea through Burullus strait. El Manzala Lake covers 20% of Damietta
Governorate region. It is a shallow moderately saline lake connected to the Sea through
three main straits. The fresh water entering the Lake is composed of the wastewater. Edco
lake is located northern of El Behira Governorate; it is bordered to the north by an
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agricultural road and Alexandria railway. Edco Lake is located on an area of about 20
thousand acres. The water of the lake is drinkable and the depth of the water in the lake
ranges from 75 cm to 1.25 m. Edco Lake is one of the most important lakes and fisheries in
the Arab Republic of Egypt as it is listed the third after El Manzala Lake and us Lake with
regard to the fish production.
Rain
The monthly and annual rain quantities falling on the Nile Delta region vary. The
importance of the rain and its effect on agriculture is almost absent due to that agriculture is
based on irrigation by the Nile river. January is the most rainy month when the quantity of
rain is almost 17 mm, followed by December with a quantity of 13.6 mm. No rains fall on
July, and there are rare rains on June and September. The annual quantity of rain is about
96.6 mm. The falling waters are in positive correlation with the number of rainy days, i.e. the
most rainy months are the greatest as for the number of rainy days; this is due to the nature
of the rains falling on Egypt which come after low pressure.
4.1.5.4

Zone D

The surface water resources of the North Coast may be classified as follows:
Rivers
Alexandria Governorate depends on the water of El Mahmoudia Canal, which is part of
Rashid Branch. El Mahmoudia Canal is a strategic source of drinkable water and is also a
river maritime canal, with a length of 77 km. It feeds Alexandria with water for drink,
manufacturing and agricultural purposes. El Mahmoudia Canal is one of the pumping
stations fed from Rashid Branch. On the other hand, in Matrouh Governorate, the Nile
waters are represented in the main Nasser Canal and its branches as well as the main El
Hammam Canal. The northwestern coast, up to the city of Marsa Matrouh, depends on the
surface water carried from El Amiriah New water plant. The Governorate share amounts to
about 500,000 m3 per day of the Nile River. There is no manufactured drainage on the canals
and there are no plants for the treatment of the agricultural irrigation drainage. The usage of
canal water to wash household utensils is almost absent.
Seas and Lakes
Alexandria Governorate and Matrouh Governorate oversee the Mediterranean Sea and their
coasts extend along it with a length of 90 km from the east to the west. Alexandria
Governorate contains one lake, which is Mariott Lake. It is one of the most important
surface water resources, besides the canals and Abu Keir and El Max Bays. Mariott Lake is
located north of the Nile Delta. It is one of the environmental formers in the region, around
which the city of Alexandria has been extended. It is a distinguished water surface and is one
among the four shallow lakes in Egypt (El Manzala Lake, Mariott Lake, Edco Lake and El
Berless Lake) northern of the Nile Delta. It is the smallest and most polluted lake.
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Rains
The average annual rain falls rate is 140 – 200 mm; they only fall in winter. The torrents
direction is from south to north. This rain falls rate is the highest in Egypt.

4.1.6 Groundwater
4.1.6.1

Zone A

El Beheira Governorate
The main aquifer in the Governorate is called Four-wheel tank (actually composing of
graduated size sand, gravel and sludge lenses).
The thickness of the aquifer is approximately between 70 and 150 meters. The ground water
of this aquifer is easily accessible and its quality varies according to salinity due to closing to
sources of nutrition and medium and high aquifer levels.
There is also an aquifer in desert areas to the west called Al-Mghra. This aquifer is used by
areas near to Cairo-Alexandria Desert Road. Depth of the water in this aquifer is between 90
to 150 meters.
Giza Governorate
Giza Governorate is considered a part of northern part of the Nile Valley, which includes
eleven districts. Generally, the main aquifer in the Valley is a Quaternary Era aquifer
(composing of graduated size sand, gravel and sludge lenses).
The thickness of the aquifer in Giza is approximately between 100 and 150 meters. The
thickness decreases as long as we move to en parties of the Valley in east and west, so it may
be about 30 meters in certain areas. It also may be disappear with the appearance of the
limestone plateau at east and west. The ground water of this aquifer is easily accessible and
its quality varies according to salinity due to closing to sources of nutrition and medium
aquifer levels.
Beni Suef Governorate
In Beni Suef Governorate, ground water suffers from some pollution where there are many
harmful elements such as phosphate, ammonia and nitrate, as well as heavy metals such as
zinc, copper, iron and manganese in addition to high salinity. The source of water pollution
is because of the fertilizers and pesticides used in agriculture, where dissolve in irrigation
water of agricultural during the immersion of agricultural land with water and then it seeps
from the pores of the soil to reach ground water.
Red Sea Governorate
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Ground water in the Eastern Desert is considered the strategic source of fresh water so as to
limit the water resources at the two main lines to supply the main cities of the Red Sea
Governorate with fresh water from the Nile River. These lines are Al-Koraimat Line at
north, which supplies Ras Gharib and Hurghada cities, and Safaga Line, which supplies of
Safaga - Qena and Al-Kosier cities.
For the hydrology of region, there are four types of ground water:

Magnesium chloride water: in the coast area in wells that is lower than the sea
surface. The degree of total concentration of salts ranges from 2500 to 12,000 mg / l.

Calcium chloride water: it is limited on the coastal strip in the hand-dug wells and its
total concentration of salts ranges between 4,000 to 15,000 mg / l.

Sodium sulfate water: often, its fresh salinity is less than 500 mg / l and it is more
prevalent ground water types in the Eastern Desert.
4.1.6.2

Zone B

There is no groundwater in Cairo.
4.1.6.3

Zone C

Ground water is found in the Delta Governorates mainly due to the leakage of the Nile river
waters, the rains and a big part of the irrigation water. The ground water is one of Egypt‘s
water resources that had not receive sufficient attention until recently. Ground water is used
in the Middle Delta region as a source to fill the shortage of the Nile water or at the times of
the non-arrivals of the water to the ends of the canals for the works of sensitive crops
irrigation as such crops require short periods of irrigation. They are also used as a direct
source of drinkable water as they do not require large treatment plants.
The Nile Valley Ground Water System (Aquifer)
The aquifer dates back to the Pleistocene Era. It is generally composed of sand and gravel
penetrative layers, sometimes interspersed by clay lenses of different thicknesses ranging
between 200 – 900 m depending on the location. The upper limit of such layers is the semipenetrative muddy cover while the lower part of which is the marine sediments composing thick
layers of low penetrative mud. Such composition carries salt water and has no hydrological
importance.
The main source that feeds the layers carrying fresh ground water in the Delta is the one leaking
from the irrigation and leaching waters coming from the dense irrigation network covering all
over the Nile Delta. Such waters go to those layers through their surface muddy cover.
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4.1.6.4

Zone D

There are no ground water sources in Alexandria Governorate, while Matrouh Governorate
contains ground water in Siwa Oasis, represented in (2) ground aquifers: Cracked Limestone
Aquifer, which is located on a depth ranging from 50 m to 250 m lower than the ground
level and its water is fresh and may be used in irrigation; and the Nubi Sand Stone Aquifer,
which is located on a depth ranging from 800 m to 1500 m lower than the ground level and
its water is drinkable and may be used in irrigation.

4.1.7 Flora and Fauna
4.1.7.1

Zone A

The routes of the overhead transmission lines in zone A are mostly over un-vegetative
deserted lands scarce amount of desert plants can be found in some routes. As for lines
crossing vegetative lands in El Beheira and Beni Suef governorate, there a great number of
different lands and environment in El-Beheira Governorate such as wet and dry and semiland dry, which led to the emergence of many types of plants that mimic the surrounding
nature in terms of the nature of the soil and the type of water. In the governorate, there are
wild plants such as camelthorns (Alhagi), wormwood, chamomile, cactus, berries, bitter
melon, and henna. And in Nile River Valley area is high fertility where they grow large
quantities of trees such as the Tamarix, Aljkarendh (a tropical American tree), cypress,
sycamore, eucalyptus, and Acacia. There are also some fruit trees like orange and other citrus
fruits and figs, banana and mango. Date palms grow everywhere in farmland in addition to a
group of flowers and weeds.
In the routes of lines near by the cities, it is hard to see wild mammals dramatically because
most of them are nocturnal animals like bats, fruit bat and Oden bat. There are also a large
number of wild (mountain) rabbits and number of carnivores such as wild cats, tigers and
foxes. In desert areas near by Wadi Natrun, there are low numbers of hyenas and trough and
very rare numbers of bighorn ram and Egyptian and white deer. (Ref. Directorate of
Veterinary Medicine in El-Beheira)
As for most of the routes lines in the desert areas, in spite of the desert looks barren and
there is no life in it, but there are more rodents animals which evolve any (omnivorous) to
co-exist with the harsh conditions, and many of these rodents animals which can eat plants
and meat at the same time. Actually, not many of them need to drink water because they can
live on small quantities of any water existing in their food. Most desert animals are also
nocturnal as they sleep during the day and wake up at night when the air is cooler, such as
"Gerbillus" (a kind of rat rat-sized) in search for food, and this category includes large desert
animals like trough, hyenas and mountain bunny. There are troughs in all parts of Egypt, but
mostly in desert areas, where evolved and adapted to become fit well with life in the desert.
In most cases, man sees nothing but footprints or burrows residues of them. Third of the
mammals registered in Egypt representing in different groups of grass eaters, insect eaters
and meat eaters live in valleys and plains of the Red Sea.
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4.1.7.2

Zone B

The line of the project is entirely located in a desert area in Cairo Governorate. Any desert
succeeded to Cairo Governorate is the same as rest of the deserts in Egypt and it is
considered the driest deserts of the world where it rains rarely and the dry season goes on to
nearly nine months of the year and for this, desert plants suffer from great difficulties in
keeping their water balance. Among the desert plants that grow in the nearby deserts are:
Mesembryanthemum forsskalei, Tamarix nilotica and Anabasis articulate.
Fauna in the project area is rare to exist as the overhead transmission line is located in
middle of arid desert land of highly urbanized region. Fauna represented or can be seen are
mainly rodents and lizards. The area has few habitats and flora represented is scarce.
4.1.7.3

Zone C

The natural and wild flora is largely widespread in the northern region of the Delta more
than in the southern region. Most of the rich flora spread over the Mediterranean Sea coast,
except for some few areas. Over the coastal sand dunes, there are many plants, such as
Zygophyllum aegyptium with Calligonum, Tamarix tetragyna, comosum and Salsola kali. On the other
hand, Halophytes, Halocnemum strobilaceum and Arthrocnemum macrostachyum are spread in the
coastal salt marches. The cultivation of Phragmites australis and Typha domingensis is widespread
in the internal and wet lands as well as large parts of El Manzala Lake. Canals, sinks, rivers
and river banks are the important small lands for the cultivation of local plants, including
many types, such as: Pistia stratiotes and Nymphaea lotus. Willows Salix sp is widespread around
the Nile river and some big canals while in the internal wet lands, water hyacinth is widely
spread. A large group of Cyperus papyrus were recently found in the wet lands towards the
lower part of the Nile river bed at Damietta Branch. such group is the only one of its kind
which is still existing in Egypt. It is supposedly the last durable plants of those kinds.
Date Palm dactylifera is one of the most spread trees in the northern part; it contributes to
the local economy. On the other hand, most of the trees and shrubs are exotic species, such
as Casuarina and Eucalyptus sp, cultivated around the fields as a protection of wind, as well
as Ficus sp, cultivated for decoration.
Many kinds of mammals have been found represented in small mammals, such as: rodents,
mountain rabbits, rats and bats, which are the most spread. The big mammals, on the other
hand, include: cows, buffalos, sheep, goats, camels and pack animals ―horses, camels and
donkeys‖, as well as the rare type ―Jungle Cat Felis chaus‖, which is found in small amounts.
4.1.7.4

Zone D

Most of the project line goes through a desert region. The desert in such region is the same
as the rest of deserts in Egypt; it is among the most drought deserts in the world, where rains
are rare and the drought extends to almost nine months per year, and this is reason for that
the desert plants suffer from great difficulties in keeping their water balance. Among the
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desert plants that grow in the nearby deserts are: Mesembryanthemum forsskalei, Tamarix nilotica
and Anabasis articulate.
Due to the high temperatures and water scarcity, most of the desert animals rest at morning
and start to search for food after sunset or before sunrise in order to keep the water in their
stomachs and avoid losing it due to exposure to heat. There are many forms of
accommodation practiced by such animals to overcome the problem of water scarcity, such
as: locust, jerboa and gazelle.

4.1.8 Protectorates
4.1.8.1

Zone A

Line Abo Elmatamer/Maghagha is crossing through two protectorates in Faiyum
governorates named Karon Protectorate (1) and Rayan V alley Protectorate (2) respectively.
Figure 4-7 Protectorates in Zone A

1

2

Qarun Protectorate is a natural protectorate located in Faiyum, Egypt, in the northwestern
part of the Wadi Rayyan Depression, with an area of 1385 km 2. Rayyan Valley Protectorate
contains Qarun Lake, one of the oldest natural lakes in the world and the remaining part of
the old Morris Lake. It was declared a natural protectorate in 1989. Wadi Rayyan
Protectorate is located in the southwestern part of Faiyum Governorate. Wadi El Rayyan
composes of the upper lake, the lower lake, the waterfalls that connect the two lakes, the
Rayyan wells at south part of the lower lake, Al Rayyan Mountain, which is an area
surrounding the wells, and Modawara mountain area, which is near by the bottom of the
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lower lake. Wadi El Rayyan is characterized by its integrated desert environment including
sand dunes, natural wells, various plants live, and variety of animals as well as marine
excavations. Waterfalls area is also one of various marine sports areas. In the protectorate,
there are 15 types of wild animals; the most important ones are (White Deer, Egyptian Deer,
Trough, Ruble and the wolf) as well as several types of hawks.
4.1.8.2

Zone B

There are no protectorates in Zone B.
4.1.8.3

Zone C

Line ‗South Elberles/Itay barod‘ and ‗Abo Elmatamer/South Elberles‘ are crossing near El
Burullus protectorate. Figure below illustrate the line path near the protectorate.
Figure 4-8 Protectorate in Zone C

Burullus protectorate is located northwest of the Nile Delta between Damietta Branch and
Rashid Branch, with an area of 120 thousand acres. Burullus Lake is one of the most
important landmarks of the protectorate, containing 28 islands, the smallest of which is Abu
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Amer Island which is flooded most of the year and is located on an area of 2 acres. On the
other hand, the largest island is El Kom El Akhdar with an area of 100 acres. The
protectorate is one of the most important green areas rich in biodiversity. It is one of the
sites falling within the scope of Ramsar International Convention for the protection of the
wet lands for the water birds; this is due to that the migratory birds – coming from Europe
and Asia to central and southern Africa – depend on Burullus Lake during winter and
autumn.
4.1.8.4

Zone D

Line ‘Dabaa/Sidikr’ is crossing near El Ameed protectorate. Figure below illustrate line
path through the protectorate.
Figure 4-9 Protectorate in Zone D

El Ameed protectorate is located south of El Hammam city, 80 km away from Alexandria
Governorate. Its northern borders extend from the 70th km in Alexandria – Matrouh Coastal
Road to the west at the 100th km, with a depth of 23.5 km from the Mediterranean Sea shore
to the south. It has been declared a protectorate in 1986 with an area of 705 km 2. It is a
desert and vital environment protectorate. This protectorate contains about 170 types of
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wild plants growing in its various environments, whether in the sand dunes or on the internal
hills. Studies showed that such wild plants have economic and medical benefits as there are
about 70 types that may be used for medical and treatment purposes, including squill ―sea
onion‖, wormwood, plantago, mitnan and sorrel. There are also 60 types that could be used
for different purposes: for fuel: such as calluna and lyceum; as a source of oils and soap:
such as Hennet El Ghoul; as a human food: such as onion; for garden adornment: such as
Ders El Shayeb; for ropes and ceiling formation: such as reeds; and for grazing: such as El
Tafwa and El Dabbah. There are also about 40 types of important plants for their
environmental effects including sands retention and construction of new layers. The
protectorate includes many wild animals, such as: gazelles, foxes, rabbits, jerboa, crested
porcupine, trapelus, chameleon and scorpion. There are also 14 types of wild birds.

4.2 Socioeconomic Baseline
This section describes the existing social, economic and cultural profile of the project areas
and places it in a regional and national context.
4.2.1

Approach to Social Baseline Characterization

The project spans across 13 governorates namely (Kafr el Sheik (1), El Beheira (2), Gharbia
(3), Menia (4), Beni-Suef (5), Red Sea (6), Ash Sharqia (7), Al Qalyubia (8), Giza (9), Faiyum
(10), Cairo (11), Alexandria (12), Matrouh (13)), OHTL 500 Kv lines will be erected to
transmit power to new development areas from Bani Swif , Borolus, New capital and Dabaa
power plant. Due to the wide scope of the project which extends across several
governorates, the consultant classified the route of the lines to 4 zones according to the
similarities in their socio-economic features. The following table presents the governorates
included in each of the zones
Zone A
Giza
Faiyum
Beni-Suef
Menia
Red Sea
Zone B
Cairo
Zone C
Kafr el Sheik
El Beheira
Gharbia
Ash Sharqia
Al Qalyubia

Desert areas

Greater Cairo – New Administrative Capital

Delta Region
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Zone D
Alexandria
Matrouh

North Coast

In this section the consultant will describe the socio-economic characteristics of each zone in
detail. Information at the national and regional (governorate) level provides context for
understanding the social conditions in the areas of the project. To reflect these levels of the
potential direct and indirect impacts of the project, the social study area comprised three
layers:
 Egypt as a whole
 Regional level: Zone level
 Specific Governorate level

Figure 4-10 - Routes of the OHTL lines by governorates
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4.2.2

Methods and Information Sources for the Social Baseline Characterization

The baseline characterization and legal framework were developed through a detailed review
of secondary data sources, including those within the Egyptian Government, local and
international institutions, publicly available documents from established international
organisations (as shown in Table 4-4 below).

A. Secondary Data
The following reports have been reviewed:
Table 4-4 - List of Reviewed Data Sources

No Report
1

Egyptian
Report

2

Governorate
Information

3

Abbreviation Source
EHDR

UNDP

2010

GDI

IDSC

2012

Egypt Description by Information

EDI

IDSC

2009

4

Egypt Description by Information

EDI

IDSC

2010

5

Income,
Expenditure
Consumption Survey

IECS

CAPMAS

2013

6

Statistical Year Book

SYB

CAPMAS

2013

4.2.3

Human

Development

Publish year

Description

by

and

Egypt Country Context

Generally speaking, in 2010 Egypt has identified five fields of growth, which are
manufacturing industry, tourism, agribusiness, Information and Communications
Technology, and the micro, small and medium enterprise (MSME) sector. In addition to
other three sectors which are the construction, housing and renewable energy. The labor
market policies were a cross-cutting theme. Ensuring adequate education and skills
development, increased productivity, and decent job opportunities were the main pillars of
labor market discussion. The emphasis is on youth employment, especially in the private
MSME sector.
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In September 2009, the Prime Minister commissioned the Egyptian National
Competitiveness Council (ENCC) to develop an Egyptian competitiveness strategy as the
basis to creating more appropriate and sustainable jobs for the Egyptians. Three key areas of
interest were focused upon, they are:
1- Investing in People, or preparing Egypt‘s youth to be competitive members of the
global economic community and make the most of the current demographic
transition and changing age structure. Doing this requires a more relevant and more
equitable education system including improved vocational training;
2- Green Transformation, which involves the transition to 21st century forms of
renewable energy, efficient uses of water and energy, the utilization of ―green‖
aspects in all industries, and the reduction of pollution;
3- Innovation and Research and Development to create a knowledge economy by
investing in innovation, creating a better climate for R&D and supporting new
clusters of innovation, with higher value-added. In addition to each industry having
to develop its own competitiveness strategy, each governorate will also need to
develop its own local economic development strategy.
Based on the Situational Analysis Study published in 2010, the performance of various
sectors was as follows:

4.2.3.1

Manufacturing Industry

The manufacturing sector has witnessed an impressive enhancement during 2006-2010. The
Ministry of Trade and Industry (MOTI) has adopted since 2004 an aggressive National
Industrial Development Strategy (NIDS) aiming for Egypt to be the main hub for the
medium-technology manufactured products.
Existing industries in which Egypt has a comparative advantage include engineering, food
processing, chemicals and pharmaceuticals, textiles and garments, building materials,
furniture, paper and paper-board industries. New target niches have been identified in
engineering, machinery and equipment, labor-intensive consumer electronics, automotive
components, life sciences, biotechnology and ethnic products. Despite the impressive
improvement in recent years, there are challenges to maintaining a high growth level of
exports, shifting to higher technological intensity of manufactured products, and raising the
productivity of labor.
After the revolution various manufacturing industries were affected badly due to the lack of
security and the demonstrations. As well, the curfew procedures made it relatively difficult to
move the product inside and outside the country. However, recently the security
performance was enhanced rapidly. The power of police force and the army managed to resecure the transportation of products.
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4.2.3.2 Tourism
The Ministry of Tourism (MOT) has designed a strategy that aims at three objectives: (i)
identifying growth opportunities; (ii) defining the investment and development requirements;
(iii) producing a detailed action plan for the first five years. The related vision includes a plan
for the protection of natural resources and the environment and upgrading the infrastructure
to accommodate the target of 14 million visitors in 2011 with a cumulative 240,000 hotel
rooms. The long-term plan targets around 25 million tourists in 2020 and increasing Egypt‘s
world share of the market for tourism. The growth performance and resilience of Egypt‘s
tourism sector over the year 2009 confirms that tourism is a principal generator of income
and foreign exchange earnings which contributes around 11.3% of GDP directly and
indirectly. It is also a labor-intensive industry, generating about 12.6% of Egypt‘s
employment. The need is to better coordinate the inputs of all the many sectors that serve
the tourism industry, including airports, aviation, transport and telecommunications.
Yet the 25th of January Revolution affected tourism particularly during 2011. However, the
performance of tourism sector enhanced during 2013. The accommodation percentage of
the hotels increased to reach around 70.0% in Sharm El Sheikh.3

4.2.3.3 Information and Communications Technology
The on-going restructuring of Egypt‘s ICT sector is to serve development by liberalizing the
telecommunications sector and opening the market to new competition. This restructuring
has so far involved designing laws and regulations related to telecommunications, electronic
commerce, intellectual copyrights and industry development; investing in human resources
and promoting innovation and research and development. The creation of the Ministry of
Communications and Information Technology (MCIT) in1999 and the adoption of the
national ICT plan has resulted in tremendous growth in the ICT sector. Constraints on the
penetration rate in the use of ICT and especially of computers in education and business are
related to income disparities.
4.2.3.4 Micro, Small and Medium Enterprises
If effectively implemented, the National MSME Development Strategy will lead to an
expanding MSME sector. A 30% increase in the number of MSMEs by 2013 (that is, the
addition of close to one million) and an increase in the average size of MSMEs from 2.3 to
2.5 workers are projected to result in an additional 2.25 million MSME job opportunities
over the next five years (average of 450,000 per year). However, the MSME sector in Egypt
suffers from many constraints: i) Demand constraints, such as the weak purchasing power of
their low-income customers, and limited linkages to larger firms; ii) Input constraints, such

3

Ministry of Tourism 2013
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as low utilization of technology, inadequate access to finance and to business development
services; iii) Labor constraints, due to a scarce supply of skilled and trained workers and
inability to pay high wages and cover high non-wage labor costs; and iv) Legal and regulatory
constraints, which impose heavy compliance burdens and costs on the smallest enterprises,
leading to the high level of informality.
4.2.3.5 Employment Strategy for Youth
Egyptian labor does not fulfil all market requirements and is a critical impairment to the
private sector‘s growth and competitiveness4. University-educated youth are experiencing
high unemployment rates as a result of the mismatch between their education and labor
market needs. Graduates of technical and vocational education and training (TVET) also
suffer from low employment rates, mainly due to poor quality training. TVET has held the
dead-end label for those who are pushed away from general or higher education. Most
TVET institutions are supply-driven and have a lack of clear standards for curriculum
development and training delivery, and use out-dated equipment that is misaligned with
technological development.
A National Action Plan for Youth Employment (NAP) aims at reducing the unemployment
rate for youth from around 23% (2006 Census) to 15% within five years. Accordingly, the
total number of jobs that should be created under the Plan amount to 3.1 million jobs with
an average of 619,506 jobs annually, to absorb the annual increase in the youth labor force as
well as part of the stock of unemployed, (which reached 1.9 million unemployed in the age
group 15-30 years according to the 2006 Census). The Plan has yet to be implemented. The
youth employment challenge is not only about creating more jobs. Given that the informal
economy currently represents the main source of employment for new labor market
entrants, the challenge is also about creating better jobs. Government and public sector jobs
are still more attractive for a large proportion of young graduates than work in the private
sector, partly because of private sector practices that do not provide adequate work
conditions and pay for young graduates, especially for females. It is therefore imperative that
minimum wages should be revised and respected. It is also important to reform employment
offices in the context of a decentralized strategy for public employment services.
4.2.3.6 Poverty Reduction and Egypt’s Integrated Social Policy
Before the 2011 Revolution, Egypt has achieved the target of eliminating extreme poverty
and the proportion of the population living in extreme poverty has declined from 8.2% in
1990 to 3.4% in 2008/2009. However, as regards the national poverty line, the poverty
incidence has only declined from 24.2% in 1990/1992 to 21.6% in 2008/2009. Moreover,

4
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the upper poverty line has also go stale at about 40% between the 1990s and 2008/2009,
according to Egypt‘s Household Consumption and Expenditure Survey.
The geographic poverty maps have identified the 1000+ poorest villages in Egypt and
illustrated that over 50% of households in these villages are below the national poverty line.
These villages are also deprived of basic infrastructure and services. The proposed integrated
master plan combines the extension (or upgrading) of water, sanitation, roads, schools,
health facilities, social services and programs, training for skills development, micro-credit
and investments by private sector industries and companies. However, after almost two
years, phase-one only encompasses 150 villages in which infrastructure and roads have been
extended. The other types of possible interventions have yet to materialize.
Egypt‘s Household Consumption and Expenditure Survey 2013 revealed that the absolute
poverty reached 26.3% of the total governorates versus only 16.7% during 2011. The
percentage of ultra- poor declined to 4.4%, regardless to the increase of poverty. The
poverty line is defined according to 2920 EGP/person in a year (327 EGP per month) while
the ultra-poor line is 2570 EGP/person per year (214 EGP per month). 46.6% of the rural
areas in the frontier Governorates can't fulfil their basic needs in 2013 versus only 23.2% in
2009, while, 11.4% in the urban areas of the frontier Governorates.
4.2.3.7 Egypt subsidy system
Egypt adopted a robust subsidy system that subsidies mainly food and fuel. In 2009 Egypt
invested a significant proportion of GDP in fuel and food subsidies (6%and 2% respectively.
Concerns about the effectiveness of these subsidies have prompted calls for reform. For
example, almost three quarters of households covered by the ration card system are not
considered to be poor, while a fifth of the most vulnerable households are excluded.
Nevertheless, the food subsidy system has a large impact on poverty. For example, it is
estimated that in 2010/11 a further 9% of the population would have fallen below the
poverty line had these subsidies not been in place (World Food Programme 2013). For this
reason, any future reforms to the food subsidy system should safeguard the rights of groups
most affected by Egypt‘s current political and economic instability.
It is foreseen that the non-subsidy social protection schemes (e.g. cash transfers, microcredit,
health benefits etc.) accounted for only 0.11%, a far lower proportion compared to other
countries in the region (World Bank, 2012).
Inadequate investment in non-subsidy schemes has led to low coverage, high leakage and
limited benefit levels. Only 15% of the poorest income quintile benefits from non-subsidy
schemes and they make up only 10% of beneficiaries‘ income (World Bank, 2012). Despite
the inefficiency of the country‘s subsidy schemes, simply removing them would have
significant impoverishing effects.5

5
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4.2.3.8 Demography, Children, Youth and Gender
Family, Child and Population
Children under 15 represent one third of Egypt‘s population and more than one fifth of
those children live in poverty. The National Council for Childhood and Motherhood
(NCCM) has been able to advocate for a child rights approach, and to raise awareness on
handling social phenomena such as child labor, and promoting legislation to protect
marginalized children. It has brought forward a number of important reforms, among which
are Child Law 126/2008; amending the Civil Law and raising the age of marriage to 18 years
for girls while committing the applicants for marriage to be subjected to medical tests;
criminalizing the sexual exploitation and sexual abuse of children; cooperating with the
Ministries of Interior, Justice and Social Solidarity to train judges, prosecutors, police officers
and social workers to ensure enforcement of the Child Law.

Youth
Egypt is privileged with a vast number of young people; almost 20 million young people are
in the age group 18-29 that might be a mixed blessing. The Egyptian Human Development
Report 2010 illustrated the features of disadvantage for youth which are: i) the level of
unemployment, ii) the delays in family formation and setting up independent households.
Over the last decade, the incongruity between education and labor market demand has
grown, leading to the jump in youth (15-29 years) unemployment among university
graduates to nearly 45% for females and 25% for males, according to the 2006 Census, as
compared to overall rates of unemployment of 30% for females and 12% for males among
university graduates of all ages (15-64 years). The challenge is therefore to promote youth
self-employment, entrepreneurship and innovation, especially with technical and marketing
assistance and better access to finance for entrepreneurs. In frontier governorates, the young
people suffer from alienation and marginalization, as well as, the lack of proper job
opportunities inside their homeland.

Women’s Empowerment
The culture of Egyptian communities seems to be less accommodating in opening the doors
for women, especially to enter the workforce and employment, with a regression in the
female participation rate to under 20%. Political and even judicial institutions also show slow
movement forward, in contrast to other social indicators, especially on the education, health,
and personal status fronts. NCCM and the National Council for Woman (NCW) have both
provided an institutional framework to address gender issues and support women‘s
participation in the development process. The NCW has spearheaded a number of
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institutional reforms for more participation of women in government bodies, legislative
changes to enhance civic and marital status, and the mainstreaming of gender issues in the
national planning process. One important reform has been the introduction of gender
responsive budgeting (GRB) in ensuring gender parity. Nonetheless, there is still a long way
to go in meeting the challenge of gender equity, not only in the economic and political
spheres, but also in socio-cultural life.

Protecting the Environment
The Egyptian Environmental Affairs Association (EEAA) adopted and implemented
legislations that reflect the standards of the World Bank. The implementation of any new
project requires a set of activities to be applied and handled in accordance to the
environmental protection law no.4 of year 1994 that was amended by law no. 9 of year 2009.
In addition, a National Committee for Sustainable Development (NCSD) has now been set
up for the purpose of coordinating policies and actions from various ministries, as well as to
produce a strategic framework for the national plan for sustainable development.

4.2.4 Socio-economic profiling of the Project Zones
4.2.4.1 Zone A: Desert areas (Giza, Faiyum, Beni Suef, Menia and Red Sea)
Giza governorate is one of Greater Cairo Region Urban governorates. It is bordered by
Cairo in the East and 6th October in the South West. Giza total area is about 121 km2.
This zone includes three of Upper Egypt Governorates: Faiyum, Menia and Beni Suef. The
three governorates are characterized by a rural style mostly as well as their traditional and
more conservative culture. Agriculture can be considered their main economic activity.
Governorates total areas and total cultivated areas are as follows:
Governorate

Area in km2

Total cultivated
thousand feddans

Faiyum

6068

445.21

Beni-Suef

10954

289.90

Menia

32279

504.25

areas

in

Red Sea governorate has a vast area which is rich in oil, minerals and fish resources. This is
in addition to its gifted beautiful nature and its wonderful weather all the year round. It is
one of Egypt's coastal and border governorates which expand over 119.1 thousand km2. The
strategic significance of the governorate is attached to its extensive coast along the Red Sea
and its deep dent into the Eastern Desert.
4.2.4.2 Zone B: Cairo
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Cairo is the political capital of Egypt as well as the cultural, arts, scientific and historical
activities. It is one of the most populous cities in the world with 9.2 million inhabitants. The
governorate hosts several industrial zones which makes it a destination for capital
polarization and investment to develop the national industry and enhance its
competitiveness on the local and international levels The governorate has several investment
opportunities including establishment of hotels, tourist facilities, malls and exhibitions. In
addition to investments in real estate field along with concern with small handicraft projects
that contribute to the creation of job opportunities for youth.
4.2.4.3 Zone C: Delta Region (Kafr el Sheik, El Beheira, Gharbia, Ash Sharqia and Al
Qalyubia)
This zone comprises mostly of Delta Region's governorates that encompasses (Gharbeyia,
Menofeyia, Daqahleyia, Kafr El Sheikh, and Damietta). Delta region is characterized by a
rural style mostly. Worth noting that there are new developments and modernization taking
place in these governorates. Several industrial zones are established in Delta region
governorates with the aim of upgrading the socio-economic status of the local population.
The following table presents the total and cultivated areas in the 5 governorates:
Governorate

Area in km2

Total cultivated
thousand feddans

Kafr el Sheik

3466.69

550

El Beheira

9826

1623.59

Gharbia

1950

373.86

Ash Sharqia

4911

852.39

Al Qalyubia

1124.28

177.99

areas

in

4.2.4.4 Zone D: North Coast Region (Alexandria and Matrouh)
Alexandria's total area comes to 2300.0 km2, and is divided into one markaz, one city, 7
districts, and 3 rural local units. It is the key seaport of Egypt. Alexandria developed its
importance from its civilization significance across history. It is a metropolitan city where
different cultures in the Mediterranean basin coexist. It has a unique geographical location
and mild climate as well as different trade, industry and agriculture activities.
Alexandria is playing a growing role in the country's economy and holds a promising future
for investments on the local, Arab and international levels. It hosts a large industrial zone at
Borg el Arab region where about 40% of industries in Egypt are concentrated as well as its
touristic importance.
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Matrouh is one of Alexandria Region's governorates that encompasses Alexandria, Behaira,
and Matrouh governorates. It enjoys a unique location on the Mediterranean Sea and the
hub between Egypt and the Arab Magreb. The governorate's total area comes to nearly
166.563 thousand km2. Matrouh has huge potentials for agricultural development. Since it
has abundant water resources, including the underground water, floods, rain, and natural
springs.
4.2.5 Governorate Demographics
This section describes the main demographics for the specific zones where the OHTL lines
will be crossing. The selected indicators reflect essential data to be highlighted as it reflects
poverty conditions such as education, labour force and access to basic services:
4.2.5.1

Zone A: Desert areas

Population
Governorate

Males

Giza
Faiyum
Beni-Suef
Menia
Red Sea

Percentage

1603524
1297969
1166363
2291618
175349

51.01
51.69
50.9
51.05
60.75

Females

Percentage

1539962
1213058
1125255
2039383
113312

Total

48.99
48.31
49.1
48.95
39.25

3143486
2511027
2291618
4166299
288661

Education
Governo
rate

Basic
educati
on

%

Univers
ity

%

Second
ary
school

%

Post
gradua
te
studies

%

Techn
ical
degree

%

Giza

529237

20.64

460522

17.96

93445

3.64

17145

0.67

719200

28.05

Faiyum

311947

16.33

77937

4.08

27322

1.43

1898

0.1

428059

22.41

BeniSuef
Menia

294434

16.88

83525

4.79

26152

1.5

1771

0.1

357049

20.47

530247

16.78

145983

4.62

41441

1.31

3533

0.11

663771

21.01

Red Sea

42766

18.16

30828

13.09

11595

4.92

453

453

83667

35.53

Labour Force
Governorate

Total Labour No
of No
of Labour force Rate
of
Force
Employed
Unemployed
(%
of Unemployme
(Thousand)
Persons
(Thousand)
population)
nt
(Thousand)
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Giza
Faiyum
Beni-Suef
Menia
Red Sea

953.80
811.60
960.90
1552.20
89.20

845.6
782.70
928.80
1484.60
80.50

108.20
28.90
32.10
67.60
8.70

26.79
28.93
37.77
33.20
24.41

11.34
3.56
3.34
4.36
9.75

Access to electricity, sanitation and potable water
Governorate
Giza
Faiyum
Beni-Suef
Menia
Red Sea

Subscribers to electricity Access to sanitation (% Access to potable water
network
(Thousand of households)
(% of households)
subscribers)
1560.44
96.72
99.86
508.96
28.73
98.93
518.13
13.07
93.86
897.46
12.98
91.39
122.88
35.42
91.63

4.2.5.2 Zone B: Cairo
Population
Governorate

Males

Percentage

Females

Percentage

Total

Cairo

3433198

50.8

3325383

49.2

6758581

Education
Govern
orate

Basic
educatio
n

%

Cairo

1101805

19.59

Universit
y
1126187

%

Second
ary
school

20.03

214680

%

3.82

Post
%
graduat
e
studies
41091
0.73

Technic
al
degree
1523473

Labour Force
Governorate

Cairo

Total Labour No
of No
of Labour force Rate
of
Force
Employed
Unemployed
(%
of Unemployme
(Thousand)
Persons
(Thousand)
population)
nt
(Thousand)

2332.70

2051.80

280.90

29.21

12.04

Access to electricity, sanitation and potable water
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%

27.09

Governorate
Cairo

Subscribers to electricity Access to sanitation (% Access to potable water
network
(Thousand of households)
(% of households)
subscribers)
3110.67
95.60
99.57

4.2.5.3 Zone C: Delta Region (Kafr el Sheik, El Beheira, Gharbia, Ash Sharqia and Al
Qalyubia)
Population
Governorate
Kafr el Sheik
El Beheira
Gharbia
Ash Sharqia
Al Qalyubia

Males
1324211
2433814
2033996
2746254
2187288

Percentage
50.54
51.27
50.71
51.29
51.45

Females
1295997
2313469
1977324
2607787
2064384

Percentage
49.46
48.73
49.29
48.71
48.55

Total
2620208
4747283
4011320
5354041
4251672

Education
Governorate Basic
educati
on

%

Universit
y

%

Secondar %
y school

Post
graduat
e
studies

%

Technica %
l degree

Kafr el Sheik
El Beheira

338676
684766

16.19
18.08

143415
196206

6.85
5.18

39169
65810

1.87
1.74

2635
2626

0.13
0.07

559588
933061

26.75
24.63

Gharbia

612302

18.98

321035

9.95

76516

2.37

6265

0.19

947174

29.36

Ash Sharqia
Al Qalyubia

769360
703432

18.42
21.19

354550
271888

8.49
8.19

97369
93576

2.33
2.82

6888
5479

0.16
0.17

1067574
921314

25.56
27.76

Labour Force
Governorate

Kafr
el
Sheik
El Beheira
Gharbia

Total Labour No
of No
of Labour force Rate
of
Force
Employed
Unemployed
(%
of Unemployme
(Thousand)
Persons
(Thousand)
population)
nt
(Thousand)

922.60

839.10

83.50

31.47

9.05

2173.00
1479.80

2039.70
1323.80

133.30
156.00

39.64
33.58

6.13
10.54
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Ash Sharqia
Al Qalyubia

1737.70
1406.10

1583.40
1295.50

154.30
110.60

29.67
29.01

8.88
7.87

Access to electricity, sanitation and potable water
Governorate

Kafr el Sheik
El Beheira
Gharbia
Ash Sharqia
Al Qalyubia

Subscribers
to Access to sanitation (% Access to potable water
(% of households)
electricity
network of households)
(Thousand
subscribers)
564.51
21.26
98.38
1396.57
29.28
92.24
1352.94
40.14
98.31
1636.05
32.19
93.52
1655.81
49.99
98.00

4.2.5.4 Zone D: North Coast Region (Alexandria and Matrouh)
Population
Governorate
Alexandria
Matrouh

Males
2106350
169502

%
51.08
52.42

Females
2017519
153879

%
48.92
47.58

Total
4123869
323381

Education
Governorate Basic
%
education

Alexandria
Matrouh

769156
59054

Universit %
y

22.53 489331
24.41 10788

14.33
4.46

Seconda
ry
school

%

Post
gradua
te
studies

%

Techni
cal
degree

%

128787
4004

3.77
1.65

12993
199

0.38
0.08

940567
39218

27.55
16.21

Labour Force
Governorate

Total Labour No
Force
Employed
(Thousand)
Persons

of No
of Labour force Rate
of
Unemployed
(%
of Unemployme
(Thousand)
population)
nt
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(Thousand)
Alexandria
Matrouh

1376.10
107.40

1181.90
98.40

194.20
9.00

25.93
27.66

14.11
8.38

Access to electricity, sanitation and potable water
Governorate

Alexandria
Matrouh

Subscribers
to Access to sanitation (% Access to potable water
(% of households)
electricity
network of households)
(Thousand
subscribers)
1993.33
83.56
99.85
119.97
21.33
79.67

5 Environmental and Social Impact Assessment
Environmental and Social Impact Assessment (ESIA) is a process that identifies potential
environmental and social impacts (both positive and negative) of a proposed development
and aims to prevent, reduce and mitigate any adverse environmental impacts. Proposed
developments to which ESIA is applied are those that ‗are likely to have significant impacts
on the environment by virtue of factors such as their nature, size or location‘.
The following section describes and assesses the impacts of developing the proposed project
on the baseline physical, biological and socio-economical conditions in the project area.
Potential positive and negative impacts in the construction and operation phase are
described and the significance of the impacts are assessed, including an assessment of
whether the identified impacts are short-term or long-term, reversible or irreversible.
Indirect and consequential impacts are identified where possible.

5.1 Assessment of Impacts
5.1.1 Impact evaluation methodology
The environmental and social impact assessment will be carried out at different levels to
reach accurate results about the project impacts, the most advantageous project alternatives
and the suitable mitigation measures to minimize negative impacts and maximize positive
impacts. The Chapter will distinguish between significant positive and negative impacts,
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direct and indirect impacts, and immediate and long-term impacts during construction and
operation phases indicating their importance level and their probability of occurrence. This
chapter will identify impacts which are unavoidable or irreversible. Cumulative effects shall
be also addressed taking into account other projects or actions planned in the study area.
This shall include the social – economic impact assessment.
Each potential positive and negative impact resulting directly or indirectly from the project
will be categorized based on Magnitude and Sensitivity of the receptor.
5.1.1.1

Magnitude of Impact

The impact resulting from the project will first be categorized as a positive or negative
impact; the latter will be further analyzed and its magnitude assessed as: Negligible, Low,
Medium, or High. Various considerations come into play as the experts assess the impacts,
the main parameters are:
 Duration - As the time duration of the impact increases, it is weighed more heavily.
Special consideration is given to impacts that go beyond the project‘s anticipated
life-expectancy.
 Time – The time of which an impact commences or occurs can be vital to
construction and maintenance operations.
 Spatial – The area impacted is to be considered, as some impacts may extend beyond
the project‘s boundaries or interfere with land regulations, etc.
 Probability – The chance of an impact occurring and its frequency is to be assessed
 Reversibility - The possibility and extent to which an impact can be intervened or
mitigated for a factor to return to the Baseline environment
 Compliance – National and international standards and regulations may dictate an
impact‘s maximum allowable consequence.
After an analysis of the various parameters, an impact‘s magnitude is categorized as follows:
 Negligible – No anticipated change to the baseline environment
 Low – Minor anticipated change to the baseline environment
 Medium – Moderate anticipated change to the baseline environment
 High – Significant anticipated change to the baseline environment
Medium and High impacts usually cause a major temporary variance to the baseline
conditions or a long-term ongoing modification.
5.1.1.2

Sensitivity of the receptor

Sensitivity of the receptor is based on the relationship between the respective project and
present baseline environment (the receptor). It is assessed based on vulnerability of the
receptor, including the surrounding population and environment. As the effect of an impact
is more readily absorbed and easily mitigated it is less sensitive; on the other hand, as an
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impact is more challenging to mitigate and cannot be absorbed by the population and
environment it becomes more sensitive and requires an extensive management plan.
The sensitivity of the receptor is assessed as:




Low- Existing capacity to absorb/mitigate impact
Medium – Limited capacity to absorb/mitigate impact
High – No capacity to absorb/mitigate impact

5.1.1.3

Impact Evaluation

The virtual resultant of the magnitude of the impact and sensitivity of the receptor for
each impact is evaluated to generate the impact‘s significance and overall assessment. The
following chart illustrates how the two factors are coupled:
Magnitude of Impact

Sensitivity

Negligible

Low

Medium

High

Low

Level 1

Level 1

Level 1

Level 2

Medium

Level 1

Level 2

Level 2

Level 3

High

Level 2

Level 3

Level 3

Level 4

Where :





Level 1 – Nominal impact to the baseline environment (requires no mitigation or
management plan)
Level 2 – Minimal impact to the baseline environment.
Level 3 – Medium impact to the baseline environment.
Level 4 – Significant impact to the baseline environment
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Radial
direction
represents the sensitivity
of the receptor (lowmedium-high)

High
High
4

Minor

Medium
3

Low
2
1
1
2

2
1

1
2

3
Medium

3
Low

Circular
direction
Magnitude of the Impact
(Minor – Low – Medium High)

Figure 5-1 Impact evaluation methodology
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5.2 Identification of Receptors within Zone of Infeluence
The main components of the proposed project are the Over Head Transmission Line
(OHTL) Towers that will be installed across 13 governorates in Egypt. The OHTL routes
cross the 13 governorates, having a potential impact on the following main receptors:






Residential Areas
El Amed Karun Protectorate
El Berles Wadi el Rayan Protectorate
Al Amid Protectorate
Al Burullus Protectorate
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5.3 Impacts during Construction
5.3.1 Evaluation and assessment of Construction Waste Impacts
Wastes generated during construction activities at OHTL comprise of excavated soil for
foundations. The excavated soil will normally be accumulated besides OHTLs route, and
collected after installations are completed. Other types of solid construction wastes would
include the following:
o Foundations
o Trimmings of steel.
o Cut-off trees and vegetation
o Metals, wood, cement sacks, sand and gravel, concrete spills, cut off cables,
garbage from daily activities of workers.
o Hazardous wastes such as spent oils from the operation and maintenance of
machinery.
o Wasted or faulted materials of the towers including conductors and insulators
Impact Significance
The impact of uncontrolled waste dumping to groundwater is considered minor (Level 2)
along the proposed project as the receptor (groundwater) is situated at a large depth from
the source of emissions along the route. Moreover the impacts during construction are
characterized by being short term impacts.
Along the proposed project, the impact to soil is considered Medium (level 2) due to the
potential presence of hazardous wastes such as spent oils which could leach into the soil
when subjected to rainwater. In addition, due to the sensitivity of the protectorates area in
Faiyum, Matrouh and Kafr El Sheikh Governorates the impact is considered High (Level 2).
Uncontrolled waste accumulation would be visually unacceptable and would therefore be of
high significance especially at sensitive areas (protectorates).
From the above, it can be concluded that the impact of solid wastes in general, if not
properly managed, could be considered of medium significance (level 3) due to the potential
presence of hazardous wastes and the possibility of wastes being accumulated which has a
negative visual impact, in addition to the high sensitivity of the protectorates.
By implementing the mitigation measures recommended in the ESMP, the significance of
the impact could be reduced to minor.
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5.3.2 Removing trees on the Right of Way (ROW)
Tall tree removal is necessary within the ROW zone which is 25 meters from both sides for
the ultra-high voltage electricity power (500 kV) in accordance to the Electricity Law
87/2015. The removal of trees, where it is exists along the ROW of the proposed
transmission lines and cannot be avoided, will require compensations. The compensations
have to be matched with the loss to the source of income that is created by removing these
trees. The EETC will have to substitute the removed trees. The ROW will also limit tall trees
plantations along the transmission lines during operation in order to maintain the safety of
the lines.
The compensations for trees will vary according to the type of tree, its age, productivity, type
of irrigation used. The EETC will only be responsible for the compensation; however, as the
EETC is not responsible for replanting trees, it will be the responsibility of Agricultural
Associations as well as individuals.
Identifying the value of the removed trees should be through the valuation and
compensation committee that has to consider that the price lists developed by the
Agriculture Directorate are applied.
It was noted that the project will result in a temporary impact on the crops and lands.
Therefore, the study team relied upon the pricing lists provided for the crops. Along price
list is attached to the ARAP. The pricing lists are evaluated annually in cooperation with the
agriculture associations within the project areas. The lists were based on:
12345-

Quality of crop/tree
Productivity of lands
Type of irrigation system
Age of trees
Access to main roads

Impact significance:
Removing the trees will have a negative impact, medium to major on the environment as
well as on the owners of these trees. In order to compensate the negative impact on the
environment, any removed tree should be substituted by planting other trees in other areas
away from the ROW by the local stakeholders. The compensation for the owners of these
trees should also take place in order to minimize the significance of the impact.

5.3.3 Land Use
Impacts to land use of the OHTL could occur during construction if there were conflicts
with existing land use plans and community goals. Long-term land use impacts would occur
if existing land uses are not compatible with transmission project. The project will penetrate
several populated areas.
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As discussed in chapter 2, the Electricity Law 87/2015 has identified the limits of distances
to be measured from the axis of the OHTL routes in order to identify the Right of Way
(ROW) zone. There will be possible effects of electromagnetic fields from the OHTL, which
will create certain restrictions on some land uses under the power lines. A ROW of 25
meters from both sides for OHTL (of 500 kV) will be kept as a Right of Way (ROW) or
buffer zone for maintaining the public safety from electric hazards and high exposure to
EMFs.
The ROW zone as identified by the Electricity Law 87/2015 will restrict the construction of
new buildings and plantation of high trees on the route in order to maintain the safety of the
line; therefore in case of OHTLs, there will be a limitation on agriculture crops such as
wheat- maize- citrus fruits-potatoes and clover as well as trees plantation.
The total affected lands are limited to 4.5 km * 50 m = 225 km2. There will be no need for
additional storage areas or access roads as the estimated plots of lands will satisfy the needs
of storage areas and access roads.
There are no direct effects related to power lines to animals passing under them; therefore,
the construction of power lines is unlikely to cause any limitations on grazing activities.
Location of power lines will be most suitable to be found on sides of existing rural roads to
facilitate access to these lines for construction and maintenance. The land use limitations for
power lines along roads are not expected to be an issue of concern.
Impact significance:
For the construction of the towers of the OHTL along the routes and the transmission lines,
there will be an affected land due to these constructions. The construction will only affect
the plant growth in the agricultural lands along the right of way, as well as, put limitation to
the buildings constructions. Therefore, the significance of this impact is high in the
populated areas and minor in most of the desert project areas. Limitation of land use has a
direct influence on the livelihood of people.

5.3.4 Impacts due to air emissions
Excavation, filling, loading, transportation and unloading of soil and raw materials cause
suspension of airborne dust that raises the particulate matter concentration on ambient air.
These emissions are temporary and its severity depends on the construction activity,
meteorological conditions, silt content of the soil and moisture content of the soil.
Another source of air emissions during construction is the exhaust emissions of construction
machinery and vehicles visiting and leaving the site. The extent of these emissions depends
on the number of machinery working at the site at one time, the type and efficiency of the
engines and also the climate conditions.
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Impact Significance:
The amount of dust that would be generated is not high due to the relatively small amount
of soils along the route, in addition to the short duration of the impact given the extended
distance of the route. As a result this impact could be also considered Minor (level 2) along
the OHTL line and Medium (Level 2) on the work environment along the line. Exhaust
from vehicles is considered minor (level 2) due to the duration of impact and significance.

5.3.5 Impacts due to noise emissions
Normally construction works include noisy activities related to the operation of construction
equipment, possible hammering and drilling works in addition to the noise generated from
construction related trucks. The noise impacts could be analyzed in two main aspects: noise
impact within the construction areas, and the noise impact on the neighboring receptors.
The baseline assessment of noise quality at the OHTL line indicated that the hourly
equivalent sound levels do not exceed the 8-hr maximum limit value of 45 dB as mentioned
in the Egyptian environmental law.
During the construction phase, noise would be generated during day and night at levels
exceeding the currently recorded levels during the baseline study. At the vicinity of all
identified receptors, the noise intensity should not exceed 55 Decibel during the day (7am10pm), and 45 Decibel during the night (10pm-7am).Monitoring the noise emissions during
the construction phase and handling the complaints received from neighboring areas will
help to effectively control this impact.
Impact Significance:
Construction noise is not likely to affect neighboring areas because of the relatively large
distance between the source (use of machinery) and the receptors along the line.
For noise impact upon workers, within the construction site, it is possible that construction
workers could be exposed to relatively high levels of noise. This could be mitigated through
application of the normal precautions normally taken by construction labor. Accordingly,
this impact has been classified as a Minor Impact (level 3), which could be further minimized
and fully controlled if construction workers used safety gear as recommended in the ESMP.

5.3.6 Impacts on Traffic
The greatest potential for traffic impacts to occur arises during the periods of peak
construction activities. Based on observation it could be predicted that during peak
construction periods, the Cairo-Aswan road may be impacted. Since the Cairo-Aswan road is
double-lane in each direction and fully divided, it is assessed that the overall additional traffic
would have little effect on the level of service.
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The Cairo-Aswan road will be impacted for hours at conductor stringing stages. In addition,
there are therefore good and available spaces to keep machineries and heavy equipment
during construction. Therefore, the potential traffic impacts during construction phase will
not be significant as the construction will not likely to obstruct traffic except at the points
where conductor stringing will cross intercity roads, which will not extend for more than 30
minutes at each point.
Impact Significance
Power lines routes will be established away from road sides and on the desert land, as well as
on urban and agriculture lands. In addition, there will be plenty of space for storage of
construction materials and construction waste on road sides, therefore there will be very little
possibilities that construction contractors will actually need to store materials on road lanes.
Furthermore, the extra traffic caused by construction vehicles is not expected to effectively
impact the flow of traffic on the existing roads. The limitations on access to roads during
construction are temporary; it will not affect any of the inhabitants. The impacts on access to
roads beside the power lines are minor as the power lines will be located on the desert land
and on the side of the existing roads.
The impact is therefore considered Minor Impact (level 2). Mitigation measures included in
the ESMP will effectively control this impact.

5.3.7 Impacts on Fauna and Flora
The proposed site of the OHTL line up is mainly located on desert and agricultural lands
and therefore poses no threat to endangered species. Also, the investigated habitats are not
unique and are very common and widespread in neighboring areas which would provide
alternative habitats for the sympatric faunal species to move to these habitats and continue
their life cycle.
The OHTL will cross into protectorates located in Faiyum, Matrouh and Kafr El Sheikh
Governorates. Given that the potential impacts of construction are likely to be localized and
good site management practices will be implemented, no significant effects are predicted.
The impact is considered Minor (level 2), however mitigation measures shall be applied to
protect the only known threaten species (Acacia) if observed along the tracks during
construction.

5.3.8 Natural disaster risks
An assessment of the risks to the interconnection towers due to seismic activity has been
based on the gathered baseline information which shows Low to moderate seismic activities
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are clustered on the Gulf of Suez and its extension towards north in the Eastern Desert.
Accordingly, it has been concluded that given the engineering measures incorporated into
the design of the towers, the potential environmental impacts of a seismic event during the
construction of towers are not anticipated to be significant so this impact would be
considered a Minor Impact, since possible mitigation measures have been already considered
in the technical design.

5.3.9 Visual Intrusion
Potential sources of visual impacts during construction of OHTLs along the route include:
-

Visual contrasts in the landscape from access tracks and staging areas
Small-vehicle traffic for worker access and frequent large-equipment traffic for
project and access road construction.

Project component installation would produce visible activity and dust in dry soils. Project
construction may be progressive, persevering over a period of time. Ground disturbance
(e.g., trenching and grading) would result in visual impacts that produce contrasts of color,
form, texture, and line. Soil scars and exposed slope faces could result from excavation,
leveling, and equipment movement.
Impact significance:
The impact associated to the visual intrusion is considered minor, localized and temporary.
Therefore, the standard protection for the ground disturbance, dust, wastes generated will be
sufficient to mitigate to ensure the proper management and to minimize the impact.

5.3.10 Human Health and Safety
Potential impacts to worker and public health and safety during construction of transmission
lines are the same as those associated with any construction project involving earthmoving,
use of large equipment, transportation of overweight and oversized materials, and
construction and installation of facilities. In addition, health and safety issues include either
working at heights. The practices of electricity companies in Egypt reflect that the health and
safety procedures are relatively not abided by the workers. That might result in injuries and
death. Such impacts are distributed into:


Community health and safety: It is predicted to affect the community people due
to moving the vehicles, dust emissions and contamination of water As well; there
was a fear that neglectful workers may cause accidents harmful to themselves or to
the community members, particularly children, especially close to the construction
areas. The significance of this impact is limited and of temporary nature.
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Occupational health and safety: the workers are predicted to get affected by
accidents that might occur in the construction sites. There is a low probability of
being infected by the Blood Transmission Diseases (BTDs) through several modes
of transmission, particularly, sharing the toilets, not following hygienic procedures,
and using personal shaving tools.
Adverse impacts might result in due to the bites of reptiles (snakes, lizards and
scorpions)

Impact significance
Health and safety for the sensitive recipient communities surrounding the OHTLs is of low
and minor significance, as approximately 99% of the project site are not in the urban area or
in the populated area. Therefore, the impact can be classified as minor. Standard prevention,
i.e. clear sign and fences around the project area are sufficient to prevent the accident occur
for the animals or inhabitants might pass the project site. In addition, the medium to high
impact is identified for the health and safety of the workers.
The standard protection of the workers reported in Labor law related to occupational health
and safety No. 12 of year 2003, especially for the workers that involved in the risk due to the
height has to be put into mitigation measures and in the management and monitoring plan
to minimize and reduce the significant impact. In addition special attention shall be paid for
Working at height during crossing towers construction.

5.3.11 Socioeconomic impact
Direct impacts would include the creation of new jobs for construction workers and the
associated income and taxes generated by the proposed project. Such impact is positive in
nature; however, it might be a negative impact in case of not managing employing activities
efficiently and wisely. As well as, paying attention to employing some of the community
members might put limitation to community disturbance. As stated by the representatives of
the electricity companies, it is cheaper for the company to find local workers from each
community in order to save the costs of transporting workers from outside. The workers
who are needed for such construction works are those with low and medium skills, who
represent a high proportion of the residents in the targeted areas.
Construction of transmission project may affect the value of residential properties located
adjacent to the ROW (there are conflicting reports on whether this would be adverse,
beneficial, or positive as it might save the agriculture lands).
Given the fact that about 3000 persons will work in the project sites indicating that around
60 workers per 10 km, there is a probability of consumption of the community resources,
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particularly, food, water supplies and sewage facilities. In addition, the over demand of
services.
Impact significance:
Finding job opportunities whether temporary or permanent is the main concern of the local
people. Once this is achieved, it will boost the people's sense of ownership towards the
project. In the meantime, if the employment process focused on people from outside the
OHTL areas, it might surge the angry of the community people. Therefore, employment
activities should be wisely and transparently handled
Moreover, finding temporarily job opportunities is on a long term potential problematic
issue with the community, as the temporary workers always seek for permanent work
opportunity. Thus, most of the electricity projects were faced by demonstrations and
encroachments to the sub-stations.

5.3.12 Cultural resources
Potential impacts on cultural resources include visual impacts resulting from large areas of
exposed surface, increases in dust, the presence of large-scale equipment, machinery, and
vehicles for cultural resources that have an associated landscape component that contributes
to their significance, such as a sacred landscape or historic trail.
The EETC is normally constructing such projects through specialized construction firms
working in the field of energy. Therefore, local communities are expected to be exposed to
openness and interaction with the outsiders of the project crew and workers during the
construction phase. This is not a significant concern in urban areas.
Impact significance:
This is expected to be a minor and temporary impact. In order to mitigate that effect, it has
been recommended in the ESMP to maximize the use of local labor to reduce such impact
and to maximize the benefits to the local communities.

5.3.13 Risks to existing infrastructure
There is a probability to affect the irrigation network and the existing facilities pipeline that
are not mapped. It was obvious such projects might penetrate the agriculture areas. The
irrigation network is not adequately planned. In the meantime the sewage system is not
properly constructed. Therefore, any excavation activities might affect those facilities.
Impact significance:
This impact is of slight significance due to the limited area of impact. Additionally, such
impact is limited to the populated areas which constitute only 1% of the project sites. Given
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the fact that EETC has coordinated with several authorities including Gasco ( for gas
pipelines) and governorates.

5.3.14 Disturbance of community due to the misconceptions

5.3.15 Potential Positive impacts of the proposed project during
construction phase
The project is anticipated to develop various positive impacts during the construction phase.
5.3.15.1 Job creation and capacity building







With regards to job creation, the project is expected to result in the creation
of job opportunities both directly and indirectly. The direct job opportunities
to be provided are estimated of 3000 jobs. 8.0 % of the job opportunities will
be provided to engineers (civil- construction- mechanical-electricity ...etc).
About 29 % of the job opportunities will be delivered to the skilled
technicians (measuring and engineers assistants) As well as, 16.0% will be
employed from the skilled laborers (carpentry, wiring, concrete ...etc) 16.0%
will work as heavy equipment drivers (loaders and trailers) About 6.0% of the
low skilled will work as assistants and services workers. In addition to that
about 23.0% of administrative staff and consultants will work in the project.
The percentage of job opportunities might change according to the work
volume and the number of subcontracted companies.
The unskilled and unemployed workers may need to receive trainings prior to
the construction activities to be able to work in the project. On the job
training activities should be functioning in order to train the community
young people who are willing to work in the project.
Increase access to job readiness through the provision of education and
training for both the personnel of the project and the community.
Providing about 3000 job opportunities will definitely reduce the
unemployment ratio within the community. The jobs might be taken by
newly employed people or the permanent staff working in the contracted
companies.

5.3.15.2 Indirect positive impacts:
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Upsurge the wealth of traders, suppliers and sales persons: Flourishing
the areas adjacent to the project through purchasing food products, water
and construction materials. The supplies might be provided by the local
companies in the proximity areas or from Cairo Governorate. The
construction phase will increase the demand on different consumables such
as food and drinks by the workers. This is expected to increase business
demand on different service providers especially food sellers, owners of
coffee shops and barbers.



Trans-boundary economic impacts: The investors were reluctant to invest
in Egypt after the 25th of January Uprising. The OHTL project will
encourage international companies to participate in the implementation of
the project. That will deploy a positive message about the current economic
conditions in Egypt. Additionally, the electricity instability discouraged many
investors to work in Egypt. Any potential enhancement of electricity will
sustain a certain level of acceptance among the investors to work in Egypt



Impact on tourism: Egypt Revolution erupted in 25th of January 2011 shed
lights on tourism. Tourism deteriorated due to the turmoil followed the
revolution. . As tourism dropped, so has the overall economy of
Egypt. The implementation of electricity project.



Improved service of electricity: will help in better operation for electrical
appliances and machineries; therefore will allow more working hours inside
the existing economic activities in the targeted communities as well as
creating new job opportunities.

5.4 Summary of the Impacts during Construction Phase
Assessed Significance of Expected negative Impacts during Construction Phase is presented at the
following table

Impact

Impacts due to
handling of
construction waste

Likelihood and severity

Significance

TRANSMISSION LINES
Likely to occur - short
term – Highly sensitive
receptors include soil at
protectorate areas and
Medium
workers. Receptors with
medium sensitivity include
nearby settlements.
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Effects
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significance to minor
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Impact

Likelihood and severity

Impacts on Fauna
and Flora

Receptors with low
sensitivity include
groundwater.
High likelihood to occur –
short term - Highly
sensitive receptors
including workers.
High likelihood to occur –
short term - Highly
sensitive receptors
including workers only
along the line.
Medium likelihood to
occur – short term

Cultural resources

Low likelihood of major or
medium impacts

Construction air
emissions

Construction noise

Human Health and
Safety

Limitations on land
use and risks of
involuntary
resettlement
Losing
environmental
benefits of trees
along power lines
Removing trees on
ROW
Socioeconomic
Impacts on traffic

Low likelihood of major or
medium impacts for
workers– high likelihood
of minor impact for
sensitive recipient
Medium and direct impact
to livelihood

Low likelihood of major or
medium impacts
Low likelihood of major or
medium impacts
Low likelihood of major or
medium impacts
Low likelihood of major or
medium impacts

Significance

Mitigation Measures
Effects

Medium

Minimizing impact
significance – only
needed in loose sandy
soil

Medium

Minimizing impact
significance

Medium

Minimizing impact
significance

Minor

Standard mitigation
measures of recording
and reporting

Minor to
Medium

Minimizing impact
significance

Medium

Reduce impact
significance to minor
following
recommendations of
RAP/ARAP
preparation

Minor

Minimizing impact
significance

Medium to
Major

Reduce impact
significance to minor
following RAP

Medium to
Major
Positive
temporary

No mitigation measures
is needed

Medium

Reduce impact
significance to minor

ESIA for Egyptian EETC 500kV Transmission Lines Project

107

Impact
Visual intrusion
Misconceptions
impact
Impacts on soil and
Groundwater
Natural Disaster
Risks

Likelihood and severity
Low likelihood of major or
medium impacts and
localized
Medium and direct impact
to livelihood
Medium likelihood to
occur – long term impact –
irreversible in case of
hazardous waste
contaminants (reversible
after a very long period).
Low likelihood to occur

Significance

Mitigation Measures
Effects

Minor

Minimizing impact
significance

Medium

Reduce impact
significance to minor

Medium

Reduce impact
significance to minor

Minor

No mitigation measures
required

5.5 Impacts during Operational Phase
5.5.1 Risk of Waste generated
There shall be different types of wastes generated during the operation phase of OHTL
resulting from maintenance, repair and replacement activities. Among these types the
following:
-

-

Waste cables that will be replaced along the transmission line. Some of these cables
may be covered with PVC insulators, which, if burned, cause harmful emissions
including dioxins. Accordingly, waste cables could be of high risk if PVC cables were
disposed in open dumps where it could be exposed to open fires.
Scrap fittings, insulators, cross arms, conductors, and other scrap which are expected
to be from inert materials that does not cause high risk in disposal/recycling
procedure.

Impact Significance
Non-hazardous wastes which include domestic waste, and scrap associated with relatively
low environmental risks. However, certain waste management procedures should be
considered in order to avoid situations where scrap occupies large areas of land and causes
aesthetic and land-use impacts.
Hazardous waste will be mainly generated from mechanical room during maintenance of
equipment along the transmission line. Therefore it is expected that the amount of
generated hazardous waste will not be significant.
The impact is considered of Medium significance (level 2) due to the small amount of
hazardous waste generated. The ESMP includes measures for establishing temporary stores
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(waste accumulation areas) for scrap at the project site and keeping the tidiness and
cleanliness of these stores until scrap is sold for recycling or disposed as shall be detailed in
the ESMP. In addition scrap, domestic waste and hazardous waste shall be segregated as
recommended according to the ESMP. Implementing the measures could reduce the impact
to be of a minor significance.

5.5.2 Effects of Electromagnetic Fields
Figure 5-2 ICNIRP Guidelines for EMF public and occupational exposure

Frequency

Public Exposure

Occupational Exposure

Electric Field
(V/m)

Magnetic
Field (mG)

Electric Field
(V/m)

Magnetic Field
(mG)

50 Hz

5,000

1,000

10,000

5,000

60 Hz

4,150

830

8,300

4,150

OHTLs generate electromagnetic fields around the conductors, the intensity of such fields
are proportional with the line voltage and electric current which changes in strength over
time as the demand for electricity fluctuates. There are some concerns that EMFs could
cause health impacts to the general public by prolonged exposure. EMFs have been
considered by the International Agency for Research on Cancer (IARC) as possible
carcinogenic, this classification was based on some evidences; however, there is no
agreement among the scientific community about certain effects of EMFs.
In order to maintain safety of the general public and minimize exposure to EMFs some laws
and guidelines require maintaining a suitable ROW distance so that the EMFs would
effectively attenuate at the edge of this ROW. As mentioned in Chapter 2, The Egyptian
Electricity Law 87/2015 indicates that the guidance ROW distance for transmission lines is
25 meters for high voltages.
Impact Significance:
The ICNIRP has set a guideline figure that public exposure to EMF should not exceed 830
mG and occupation exposure should not exceed 4,150 mG, these figures for electric fields
are 4.2 and 8.3 kV/m for public and occupational exposure respectively. By fixing a ROW
distance of 25 meters (for 220 kV OHTL) the impact of EMFs on the inhabitants is
expected to be ineffective.
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The impact is considered of Medium significance (Level 3) which will be minimized to
Minor Impact if mitigations are applied.

5.5.3 Risks of soil contamination
Risk of soil contamination associated with the operation phase of the transmission lines is
minimal. This could only arise if spent parts during maintenance are dumped at random sites
across the line. The severity of such impact will depend on the local conditions where the
waste is dumped and whether contaminants migration and propagation would be likely to
take place in the event of a rainfall.
Impact Significance:
Along the transmission line the impact is considered minor impact level 2 if design
precautions are applied. Application of appropriate mitigation will effectively control the
impact and minimize it to the maximum possible extent.

5.5.4 Impacts due to noise emissions
OHTLs are not sources of noise; however noise may be emanated due to corona effects.
Corona associates with operating OHTLs under certain weather conditions, rainy and foggy
weather, which is not normally, occur along the proposed route.
The baseline assessment of noise quality along the OHTL line indicated that the hourly
equivalent sound levels do not exceed the 8-hr maximum limit value of 45 dB as mentioned
in the Egyptian law no.4/1994.
The noise impacts could be analyzed in two main aspects: noise impact within the project
areas, and the noise impact on the neighboring receptors.
Impact Significance:
Since noise may be emanate from OHTL due to corona effects only which is associated with
the operation hours of the OHTL and special weather conditions, the impact is considered
medium level 1.
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5.5.5 Cultural Resources
Impacts during the operations and maintenance phase for cultural resources as well as visual
impact does not have any significant impact and OHTLs. Therefore, there are no mitigation
measures to be developed.

5.5.6 Human Health and Safety
There are major safety risks associated with the operation of OHTLs : 1) electric shock risks,
2)the probability to fall down the towers, 3) impact of electromagnetic field under the ROW
and, 4) fire risks. Electrocution could happen for maintenance operators during repairs or to
the general public because of unforeseen accidents; however the normal safety precautions
that are followed in the design and construction of transmission lines, transformers, etc are
generally minimizing such risks both to the general public and to the maintenance workers.
The workers are not fully committed to use safety belts; consequently, some of them might
fall down the towers. There is a certain probability of death or injuries.
A number of epidemiological studies suggest small increases in risk of childhood leukemia
with exposure to low frequency magnetic fields in the home. However, scientists have not
generally concluded that these results indicate a cause-effect relation between exposure to
the fields and disease (as opposed to artifacts in the study or effects unrelated to field
exposure). In part, this conclusion has been reached because animal and laboratory studies
fail to demonstrate any reproducible effects that are consistent with the hypothesis that fields
cause or promote cancer.
Fire risks could be due to connection of transmission lines to vegetation, an issue which
have been previously discussed in the impacts of construction phase and it was mentioned
that power line routing will avoid, as much as possible. Fields having high trees will be
removed from the ROW zone of transmission lines. Another factor which could cause fires
is overloading of transmission lines, a risk that is also minimized by adequate safety
precautions in the design and operation of the system.
Impact significance
Health and safety for the sensitive recipient (community surrounding the project site of
transmission lines) does not have a significant impact, as it is described previously that the
project site is already localized. Therefore, the impact can be classified as minor.
In addition, the medium to major impact is identified for the health and safety of the
workers. The standard protection of the workers, especially for the workers that involved in
the risk due to the height has to be put into mitigation measures and in the management and
monitoring plan to minimize and reduce the significant impact.
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Although electrocution accidents and fires could lead to losses in lives and properties, it is
believed that the normal design, construction and operation procedures expected to be
followed by the EETC, in accordance to Labor Law, No. 12 of year 2003 will provide
sufficient safety precautions so that accidents will be due to unforeseen factors that could
not be considered in risk estimation. The impact has been classified as medium impact that
could be reduced, following mitigation measures, to minor impact.
In addition, regarding the safety issues, EETC periodically provide the specific trainings for
the operators and the workers who is responsible for the work of operation and
maintenance of the transmission line. The training obtains include the civil protection,
firefighting and smoke detection, besides the operation and maintenance of the transmission
lines and its equipment. The map of the emergency plan in case of fire accident is also
provided.
However, although EETC is already taking precaution for its operator and workers for
safety standard, the ESMP is designated to minimize the impact of such accident. It is also
worth noting that at Cairo 500 substation that has been established since 1964 has no
recorded accidents at the substation and its interconnection lines.
In addition, the medium to major impact is identified for the health and safety of the
workers. The standard protection of the workers, particularly, for the workers who get
involved in the risk due to the height has to be put into mitigation measures and in the
management and monitoring plan to minimize and reduce the significant impact.

5.5.7 Land Use
Land use impacts would be major for OHTL, as many activities could continue within the
ROW (e.g., agriculture and grazing). However, the limitation of construction activities might
impose the residents and the owners of lands under the ROW. The restrictions of land use
might shed light on the economical situation of the households due to the high probability
of not being able to trade in land. As well as, in case of urbanization, the lands under the
ROW will not be used for the construction activities.
Impact significance:
Major impact will be associated to the land use. The impact is classified as major.

5.5.8 Socioeconomics
The temporary workers will lose their jobs; consequently, their source of income will be
affected. That might result in severe impact on their social status. Additionally, the workers
at the OHTLs might resort to raising conflict with the project
The potential loss of economic wellbeing might result in due to:
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1- The temporary workers will lose their jobs, consequently, their source of income will
be affected. That might result in severe impact on their social status. Additionally,
the workers might resort to raising conflict with the project.
2- The second major economic impact will result in due to the restriction of land use. It
is well- known that the construction lands are of much higher value than the
agriculture lands. In case of restricting the use of lands, the project affected persons
will lose the value of their lands.
Impact significance:
Major impact will be associated to the land use. The impact is classified as major.

5.5.9 Visual Intrusion
The overhead transmission lines would be highly visible in rural or natural landscapes. The
artificial appearance of a transmission line may have visually intrusion associations for some,
particularly in a predominantly natural landscape. Visual evidence of these projects cannot be
completely avoided, reduced, or concealed.
Impact significance:
Major impact will be associated to the visual intrusion that cannot be avoided or
mitigated.

5.5.10 Disturbance of community due to the misconceptions
Impact significance:

5.5.11 Potential Positive impacts of the proposed project




Direct impacts would include the creation of new jobs for operation and
maintenance workers and the associated income and taxes paid to the state. The total
number of newly employed personnel can‘t be defined during this stage.
Positive impact occurs due to the enhancement of electricity current in Egypt The
project will encourage other investment to step in Egypt as the electricity current
enhanced

In addition the following positive impacts are expected:
5.5.11.1 Securing the stability of power and meeting the demand of energy
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During the year 2013 and 2014 the electricity current was unreliable and damaging to
electrical appliances. The majority of households were not able to operate the electrical
appliances inside their houses. The electricity cut continued in some areas for over 11 hours
per day. Some of the electrical appliances got damaged as a result of the sudden supply of
electricity after a cut off period.
The project is designed to solve that problem and to secure a supply of electric energy to all
consumers with high reliability and low cost; the project will also meet the continuous
demand of energy that reaches to 6% per year.
After the operation of the targeted project, the livelihood conditions will get improved
especially for the household that witnessed frequent cut off of the electricity, and those who
have not connected electricity yet. The residents inside houses will benefit from sufficient
lighting, ventilation, refrigerating, and using different entertainment appliances.
Impact significance:
The potential of this impact is high as it will enhance the living conditions for families in the
current and future resettlements.
5.5.11.2 Enhancement of living conditions
The households were not able to use the electrical appliances inside their houses due to the
poor electricity services. After the operation of the OHTLs project, the livelihood conditions
will get improved. The residents all over Egyptian areas will benefit from appropriate
lighting, ventilation, refrigerating, and using entertainment appliances.
Women will be able to benefit from the continuous electricity current in doing their laundry
with the electric washing machines which will lead to consuming less time in the several
house chores activities.
Those households especially women who are using alternative energy sources like kerosene
will be less exposed to the indoor fumes from kerosene and the probability of fire.
Additionally, most of the households in urban areas rely upon water motor pump. In case of
electricity cut off, water supply also stopped. Consequently, the high floors suffer due to the
lack of water supply.
Elevators represent a big problem as many people got stuck due the electricity continuous
cut off. Additionally, the apartments located in the six floor and above lost their value due to
having problems with the elevator.
Impact significance:
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The potential of this impact is high as it will enhance the living conditions for households in
both rural and urban areas. It will make a great shift in the livelihoods of rural people
resulting in maximizing their sense of wellbeing.

5.5.11.3 Better Opportunities for educational attainment
Based on the current situation of the electricity cut off, students struggle to study during the
night time, particularly, during the final exams. Additionally, most of the educational web
services stopped. Registration in college, information about the exam results, information
about college's acceptance of enrolment and web exams. The improved new service will
decrease the number of hours when the electricity was interrupted. This will enable the
students to study inside their homes at night. Therefore, that will lead to a better educational
performance. In the meantime, the improved service will also offer a better learning
environment inside schools through using more advanced educational facilities.
Impact significance:
The potential for achieving this impact is high; it will participate also in improving the
livelihood inside houses and the local communities.
5.5.11.4 Increased Openness to the world and better level of awareness
The enhancement of electricity current will result in better access to television, satellite and
internet. That will offer the people especially in rural areas opened channels with the external
world. These open channels will play important role in educating people and raising their
awareness in many aspects in life.
Impact Significance:
This is one of the most significant impacts especially for the local people living in rural areas.
The likelihood of attaining this impact is high and it has a significant positive impact.
5.5.11.5 Better functioning of Social Services
The inadequate supply of electricity reduced the street lighting. Shops and cafés faced
problems to attract customers during the electricity cut off the municipalities tended to
switch off the lamp posts in order to economize the electricity consumption. The street
lighting is one of the main concerns especially in squatters and unsafe areas. It was obvious
that women faced limitation in mobility during night. The improved service encourages the
possibilities for social interaction in coffee shops, youth centers as well as community clubs.
The services facilities like schools and health centers were affected by the frequent cutout of
electricity. The new electricity projects will enhance the quality of the services provided by
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these social facilities as the electricity interruption will be minimal. These services can
operate for longer hours and there will be no damage caused to the used electrical
equipment.
Impact Significance:
The people stressed on the importance of this impact during the consultations. The
likelihood of attaining this impact is high so its significance is seen as major positive impact.
5.5.11.6 Improved economic conditions
Given the fact that factories, workshops, clinics, shops…etc were affected due to the
electricity cut off. The sample emphasized on the damage occurred to such services.
Customers were unable to purchase from the shops. Factories were affected due to the long
electricity cut. Some of the new investments in Egypt were withdrawn due to the electricity
problem. Such electricity problem influenced the collected taxes due to the reduction of
shop and enterprises revenues. In case of any enhancement in the electricity current, there is
a high probability for raising the ratio of investment in Egypt and the revenue of various
enterprises. That will enhance the total collected taxes.
Impact significance:
The significance of this impact is high as the majority of the reports and web items reflected
that the economic of Egypt got affected due to the electricity shortage.
5.5.11.7 Benefits to women
Women are viewed as the key player in energy management. They are the ones who are
responsible for rationalizing the electricity consumption inside their houses as well as dealing
with the alternative sources of energy especially in rural areas. Women are the ones who are
exposed mostly to the negative impacts of the alternative energy sources like kerosene.
It is expected that the project will offer special benefits to women including saving time and
efforts through the maximization of the use of the electrical appliances. The access to media
through satellite and internet will increase the awareness of low educated and illiterate
women as well as other community members.
The project will also improve the electricity service inside households and will help in
initiating household based income generation activities like producing handmade carpets,
sewing and poultry and livestock breeding contributing to increasing their sense of
empowerment.
The improved social interaction may increase the potentials of women involvement in social
activities through volunteering with local NGOs and other local associations.
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Impact Significance:
Women will benefit from the project inside their houses. That will work for the
enhancement of their conditions.

5.6 Summary of the Impacts during Operational Phase
Assessed Significance of Expected negative Impacts during Operation Phase is
presented in the following table
Impact

Likelihood and
severity

Significance

Mitigation Measures
Effects

Medium

Reduces impact
significance to minor

Medium

Reduces impact
significance to minor

Minor

Minimizing impact
significance to minor

Minor

Minimizing impact
significance

Minor

Standard mitigation
measures of recording
and reporting

Medium to
Major

Minimize impact
significance

Minor

Minimize impact
significance

Transmission Line

Risk of Waste
generated

Exposure to EMFs
Risk of soil
contamination
Impacts due to noise
emissions
Cultural resources

Human Health and
Safety
Land use

Likely to occur - short
term – Highly sensitive
receptors include soil
and workers. Receptors
with medium sensitivity
include nearby
projects/settlements.
Receptors with low
sensitivity include
groundwater.
Likely to occur - long
term impact
Low
likelihood
of
occurrence - short term
impact
Low
likelihood
of
occurrence - short term
impact
Low likelihood of major
or medium impacts
Low likelihood of minor
impact for the sensitive
recipient and medium to
major for the workers
Low likelihood of minor
impact
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Impact

Likelihood and
severity

Significance

Mitigation Measures
Effects

Land use

Low Likelihood
of
major or medium
impact

Minor

No mitigation
measures

5.7 Potential Risks








The management of employment activities is one of the main issues that might
represent a risk, as the temporary workers might ask to be employed on permanent
basis. Such actions will work against the project. Additionally, it is worth noting that
inappropriate management for the created employment opportunities might cause
social troublesome and affect the community social amity. The project should
consider hiring most of unskilled laborers from the surrounding communities
Problems might be raised with the communities due to any potential accidents.
Subsequently, supervisors can be chosen from among community members and will
be largely responsible for children and their safety around the construction site.
The sample surveyed expressed their concerns in case of the project does not
provide them with communication channels. The community needs to be listened to.
That will be a crucial task to be tackled by the Social Development Officer
Lack of administrative documents that declare the ownership of lands and crops
might cause disturbance to the groups that will have their crops and lands affected.
Such impact might be a risk to the project, as the Project Affected Persons might not
be able to get their compensation consequently, they will not enable the project to
step into their lands.
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6 Project Alternatives
This section is presenting an overview for the project alternatives that have been considered
during an early stage.

6.1 No Project Alternative
Besides the strategic goal of the project for achieving enhanced electrical transmission in
Egpyt, other objectives of the proposed project includes increasing the national energy
capacity, improving power supply to customers, decrease the financial loss for low quality
power supply and increase the economic activities in Egypt. Recently Egypt has suffered
from an energy crisis across the country because of the energy capacity.
It is believed that there will be many benefits from the project that could over-weigh its
environmental impacts such as providing fluent power supply to the consumers, in addition
to the developmental and socio-economic benefits. Therefore the no project alternative is
not an environmental/social requirement.

6.2

Limitations of Alternatives

In the light of the fact that the proposed project within the scope of this ESIA is considered
a part of the complete project as indicated the following figure:

6.2.1 Location Limitation
According to the published official maps for protectorates, there is no possible rout that can
avoid locating the OHTL in Al Amid, Burrulus, Karun and El Rayan protectorates.
Location of the crossing towers were selected based on coordination between EETC and the
governorates involved. Therefore crossing towers has to be positioned at the exact locations
as per the agreement between EETC and the governorates.

6.2.2 Technology Limitation
According To EETC representative, underground 500 KV is not technically feasible option
since this technology does not exist. Therefore implementing overhead transmission towers
is the only feasible technical option.
The complete proposed project will utilize OHTL interconnection technology to connect
between the country national grids.

6.3 OHTLRoute Alternatives
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The selection of OHTLs were undertaken according to criteria that fulfilled technical and
socioeconomic objectives. The EETC proposed the site in this specific location while
considering the following:
1. To meet Egypt‘s demand for electricity.
2. To reduce the land compensation and infrastructure accessibility (close to the
existing roads where applicable)

7 Environmental and Social Management Plan
The Environmental and Social Management Plan (ESMP) aims at defining a mechanism for
implementing mitigation measures for the expected negative impacts and to monitor the
efficiency of implementing these mitigation measures based on relevant environmental
indicators.
The ESMP identifies certain roles and responsibilities for different stakeholders for
implementing, supervising and monitoring the environmental and social performance of the
project during its life cycle. Also, the ESMP has distinguished between mitigation measures
that should be implemented during the construction and operation of the project.
Roles and responsibilities for implementing the ESMP during the construction phase have
been proposed based on the following set-up:






EETC will contract authorized and specialized consultant to prepare detailed designs
and tender documents, for construction of the transmission line, which will include
the environmental measures that should be undertaken by the construction
contractor
During tenders evaluation EETC assure that the winning offer includes the required
environmental mitigation measures to be implemented during construction
EETC will assign supervision consulting engineering firms that will undertake
supervision over the contractor to make sure that the mitigation measures specified
in the design/tender document are adequately tackled
The site supervisor consultant from EETC will produce the monthly report about
the performance of the contractor in implementing the ESMP measures

During the operation phase, the operator at the OHTLs who is appointed by EETC (under
environmental safety and health department) will be responsible for monitoring the ESMP.
He/She will be responsible for implementing the mitigation measures through periodic
reports prepared by EETC including auditing and inspections that will be undertaken on
random basis. Additionally, a Social development Officer will be assigned by EETC in order
to be responsible for all social related issues i.e. Grievance and redress mechanism,
community engagement activities and the implementation of the Resettlement Action Plan.
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The section below will detail the Environmental Management Plan during Construction and
operational Phases of the transmission lines (based on the proposed main responsibility of
ESMP mentioned above.

7.1 Environmental Management Plan during Construction Phase
7.1.1 Environmental Management Plan (ESMP) During Construction of
the Transmission Line
7.1.1.1

Management of Waste generated during construction

During the construction of the OHTLs the following mitigation measures shall be applied
Mitigation measures:











EETC should communicate with the local authorities including protectorates for
officially assigning location for the disposal of construction waste within the three
governorates. Agreement on the disposal sites and the collection means should be
reached prior to commencing construction works.
A specified (one or multiple) locations along the proposed route for the transmission
line should be assigned for temporary accumulation of construction waste. This
location should be agreed upon with the contractor prior to starting the project.
Ensure that excavation done for steel towers does not unnecessarily exceed the
designed diameter of the butt of the tower and that the excavation is exactly as deep
as the foundation design requirements. This will minimize to the extent possible the
volume of excavated soil.
Make sure that the anchors are fixed at the designed depth and at the designed angle
so that they provide the required support to the tower and prevent its early failure. It
will be required that construction supervisor makes sure that contractors do not fix
the anchor vertically and then bend it during the site survey. Premature partial or
complete failure, besides the associated risks, would increase the volume of wastes
generated and would result in additional construction works/reinforcements.
Maintain the correct tensioning of the conductor so that it will not have high tension
loads, line vibrations and premature failure. During construction phase the
supervisor engineer has to make sure that after the conductor has been properly
stung, it is brought up to the initial tension within 4 hours, and that it sits in the
rollers for at least two hours, after being tensioned, to give it chance to equalize itself
prior to tying the conductors to the insulators.
Construction waste should be hauled at the end of each working day to the officially
approved disposal sites or to the specified interim on site accumulation area.
Adequately equipped trucks should undertake waste transportation. The supervising
Consultant should make-sure that the trucks are not overloaded and that the waste is
adequately contained inside the rear box or covered to prevent dust or particles
movements from the truck. The supervising Consultant should also occasionally
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inspect that the truck drivers are disposing of the waste at the approved location, and
regular checks to the disposal site.
The on-site waste accumulation area (WAA) along the transmission lines shall be
designed to accommodate the expected amounts and different types of wastes. It
shall be covered and provided with adequate flooring for possible access of forklifts
and small trucks. The waste officer should keep separate areas for each type of waste,
keep internal passages inside the WAA for facilitating access and should order for
regular cleansing of the area. Records of the admitted waste shall be kept in a register
and before the WAA is full, the waste officer should organize to sell or dump the
scrap to recycling contractors or at the authorized landfill respectively.
Domestic waste generated on site shall be segregated and not mixed with any other
type of waste.
Construction contractor shall provide portable water cabinets on site to provide
hygienic work environment for the work force. The Portable water cabinets shall
equipped with an external tank for sewage storage.
Construction contractor shall contract competent authority at each governorate
premises for safe disposing of generated sewage

Mitigation measures for hazardous waste management:
For the management of HW, A hazardous waste management plan (HWMP) is proposed
which will direct actions to be undertaken to ensure environmentally sound management of
hazardous wastes. The plan identifies the roles and responsibilities for EETC staff and/or
the Contractor‘s staff, how hazardous wastes can be identified and safely handled, the places
where the hazardous wastes could be accumulated and the training requirements for the staff
involved. The HWMP and the HWM-SOP shall apply to all hazardous wastes generated at
the sites managed by EETC and apply to the EETC staff and contractors. The following
measures shall be applied:


Hazardous waste identification:
Hazardous wastes which could be generated during the construction of the
transmission lines were identified according to the Egyptian hazardous waste
classification system. The wastes were checked against five lists (S-list, F-list, K-list,
P-list and U-list). The lists cover the different hazardous characteristics of the wastes
(i.e. if it is corrosive, flammable, toxic or reactive). As a result, potential hazardous
wastes have been identified and classified as follows:
 Spent Mineral oils (S or special listed wastes);
 Possible miscellaneous empty chemical containers , depending on the MSDS (S
listed wastes);
 General Guidelines

ESIA for Egyptian EETC 500kV Transmission Lines Project

122

It is totally prohibited to dump or dispose of any hazardous wastes in uncertified
sites or use uncertified waste transportation means. All hazardous wastes must be
recycled or disposed off-site by a licensed hazardous waste contractor as will be
discussed in more details below. Hazardous waste disposal contracts are to be
developed and administered by the Hazardous Waste Coordinator.
In general, all types of hazardous wastes cannot be disposed of in the following:
 trash cans;
 sanitary sewers,
 rainwater drains;
 by evaporation or dilution;
 incineration on site and/or through any other onsite treatment process; or
 in municipal landfills.
In addition to the above, the following strict prohibitions must be considered:
 Do not mix different types of hazardous wastes.
 Do not pour hazardous substances down any type of drain.
 Do not hose down a spill of hazardous substance.
 Do not eat or smoke in areas where hazardous materials or hazardous wastes are
present.


Specific Hazardous Waste Management guidelines

For the PVC coated wires/cables:
Wiring is often coated in polyvinyl chloride (PVC) which commonly contains
numerous additives, including heavy metal compounds and softeners such as
phthalates. Combustion of PVC can produce toxic substances.







Management of the waste accumulation area (WAA)

The WAA shall be designed to accommodate for a separate fenced and shaded area
for the accumulation of hazardous wastes pending collection – this could be a closed
container. The hazardous Material Coordinator is responsible for managing this area
and ensuring that:
The area is secure with limited admission and must be signed with the following:
―DANGER
HAZARDOUS
WASTE
STORAGE
AREA‖;
and
―UNAUTHORIZED PERSONNEL KEEP OUT‖
The area is inspected monthly.
Hazardous waste is being registered
According to Law4/1994 and its executive regulations, all hazardous wastes shall be
registered in a hazardous waste register containing the following information:
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Name and address of the establishment/project.
Person responsible for maintaining the hazardous waste register
The temporal boundaries for the current data
Log of hazardous waste held at the storage area including the common name, the
characteristics (physical form) and amount (weight/volume) of waste that is being
transported off-site.
A map indicating the location of accumulation area.
MSDSs and waste analyses used to characterize waste streams.
Hazardous waste transportation means
waste‘s destination and disposal methods
Waste storage area monthly inspections records and recommendations
Records of all spill incidents which required implementation of the Spill Emergency
plan or any other corrective actions with regards to hazardous waste handling and
storage.
Training records
Manifests and bills of lading for hazardous (and non-hazardous) wastes. These
records shall be filed indefinitely in an official file maintained by the Hazardous
Materials Coordinator and a duplicate file maintained at the Plant Manager‘s office.
Clear and correct labels are placed on the different storage containers
The containers are inspected monthly for leaks or any other form of damage and are
kept in good condition.
No mixing of different hazardous waste streams is taking place
The area is properly shaded from rain and sun heat/light.
Must have a water supply
Must be accessed from at least two sides for emergency
Hazardous waste can be stored in drums, containing small quantities of liquid and
solid waste, in order to be easy to handle and to allow proper segregation of
incompatible wastes such as reactive substances.

o Hazardous Waste Collection and disposal
Special waste which couldn‘t be recycled should be disposed of in controlled areas within
certified disposal sites (certified hazardous waste landfills). Secured accumulation areas
for the collected hazardous wastes (separate or integrated with the WAA) shall be
provided on site where necessary with records being kept of the type, amount and date
of collection as described above. Transportation of hazardous wastes could be
performed quarterly by certified contractors.


Awareness

Project‘s stakeholders should be aware of the disposal procedure of hazardous wastes
and the possible environmental risks associated with them.
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Minimization

Waste minimization procedures should be adopted during the operation. The
supervisor should make sure that the procedures implemented according to the
design measures
Monitoring Activities:



No monitoring activities are required for construction waste as long as the above
mitigation measures are implemented
There should be a form prepared by EETC by the Waste Officer to keep records of
quantities, types of scrap received in the store and the location where it has been
received from.

Reporting


7.1.1.2

The monthly report of the construction supervising Consultant should include how
well does the contractor abide to the above measures and any comments noticed by
the site supervisor about mismanagement of construction waste during the month.
The Waste Officer should prepare a monthly report including received scrap items,
sold items and disposed items
Management of excavations

During the construction of the OHTLs the following mitigation measures shall be applied
Mitigation measures:








All excavations shall be made in accordance with the approved drawings.
The sides of all excavations, which might expose personnel or facilities to danger
resulting from shifting earth shall be protected by providing slope to the appropriate
angle of repose or benching in the sides and ends of the excavation or ladders must
be used and secured, enough to withstand at least 1 meter above the top of the
excavation.
All excavation deeper than 1.5 meters must have barriers and toe boards around the
outside to-prevent persons and material failing into the excavation. Barriers must be
of a strength that is capable of withstanding the weight of a person falling against the
barrier. Barriers shall be readily visible by day or night.
All persons in excavation must wear safety helmets and safety boots
Vehicles and other machineries or construction equipment must not be allowed to
come within 2 meters of an excavation unless working in connection with the
excavation.

Monitoring Activities
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An inspection must be conducted at the end of the work to ensure that the
excavation has been left in a safe manner. Heavy loads shall not be put on the edge
of the excavation.
The observer must conduct monitoring of the safety tools for the workers and the
vehicles restrictions along the excavation and trenching sites.

Reporting

7.1.1.3

The observer should report on the monthly basis of the accident or the worker‘s
obedience.
Management of Construction Air Emissions

During the construction of the OHTLs the following mitigation measures shall be applied
Mitigation measures:


In areas of loose sandy soils the contractor should provide source of water for
spraying soil before excavation, filling, loading and unloading. If the site supervisor
consultant noticed visual/sensible increase of dust emissions, he should ask for
additional spraying of water in the spot generating high emissions.

Monitoring activities:


Frequent monitoring of dust emissions and the amount of water sprayed on soil,
under the supervision of the Consultant.

Reporting


7.1.1.4

The Site Supervisor Consultant shall prepare a monthly progress report, which
would be submitted to EETC, on implemented mitigation measures. The Consultant
should report on any incident of high dust emissions or smoke during construction
works including the natural dust that might be encountered especially at the site that
most of the area is desert land.
Management of Construction Noise

During the construction of OHTLs the following mitigation measures shall be applied
Mitigation measures:


Workers that operate noisy machines and nearby workers should be supplied with
earmuffs and should be instructed to put them on when they get into noisy zones.
Contractors should be responsible to instruct their workers to abide to this role, and
the site supervisor should make sure the Contractor is compliant with this role
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Working hours for workers exposed to noise equipment should be designed so that
noise exposure periods do not exceed the safe limits
Coordinate and Inform inhabitants/employees at the nearby sensitive receptors
about the peak time and hours for construction activities.
Avoid construction activities at night

Monitoring activities:


No monitoring measures shall be undertaken since the noise emissions are
temporary.

Reporting


7.1.1.5

The monthly report should include how well does the contractor abide to the above
measures and any comments noticed by the site supervisor about high noise levels.
A monthly report on any observations or complaints about high noise level.
Traffic Management

During the construction of OHTLs the following mitigation measures shall be applied
Mitigation measures:







An agreement between contractors and supervisor consultants should be reached
about the suitable location for temporary storage of construction materials,
equipment, tools and machinery prior to starting construction of each reach of the
power lines. No storage of construction materials or electric tools should be allowed
in traffic lanes.
Find suitable locations for temporary storage of conventional construction wastes.
In case a narrow access road needs to be occupied for limited period (for example by
loading/unloading trucks or loaders) the occupation time should be minimized. The
additional measure is to have a careful turn (if needed) for the heavy trucks or
loaders due to the high-speed vehicles passing by the highway.
The contractors should make sure that the employed drivers of construction
machinery (such as trucks and loaders) have received sensitization/training on safety
utilization of their machines in order to minimize accidents risks.

Monitoring Activities:


No monitoring of physical indicators is required

Reporting
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7.1.1.6

Unusual traffic delays or accident caused during construction or any complaints
received should be reported in the monthly report prepared by the construction
supervisor consultant
Management of Archeological Sites

Mitigation measures:


No mitigation measures shall be implemented since EETC has coordinated with
antiquities department and surveying department in order to avoid any possible
damages for antiquities and monuments if found.

Monitoring Activities:


If any antiquities or monuments were found, Archeological and Surveying
department shall supervise the contractor for digging and storing machineries and
equipment to avoid the damage.

Reporting

7.1.1.7

Monitored number of antiquities found on the project area
Management of impacts related to Human Health and Safety

Potential impacts to worker and public health and safety during construction of a the
proposed project are the same as those associated with any construction project involving
earthmoving, use of large equipment, transportation of overweight and oversized materials,
and construction and installation of industrial facilities. In addition, health and safety issues
include either working at heights. The practices of electricity companies in Egypt reflect that
the health and safety procedures are relatively not abided by the workers. That might result
in injuries and death.
Mitigation measures:






In accordance with Labor law related to occupational health and safety No. 12 of
year 2003 the workers should be oriented about the health and safety procedures.
All safety procedures reported in the Law should be abided to by the workers and
the top management.
The contractor should assign a health and safety supervisor who ensures the workers
are abided to the H&S procedures
The contractor should make health and safety facilities available in the project site
Contracts should be signed with the health facilities close to the construction site
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Implementation of a fall protection program that includes training in climbing
techniques and use of fall protection measures; inspection, maintenance, and
replacement of fall protection equipment; and rescue of fall-arrested workers
Safety belts should be provided to workers working at height and should be of not
less than 16 millimeters (mm) (5/8 inch) two-in-one nylon or material of equivalent
strength. Rope safety belts should be replaced before signs of aging or fraying of
fibers become evident.
o When operating power tools at height, workers should use a second (backup)
safety strap
o Testing structures for integrity prior to undertaking work
A guard should be assigned to assure that the community people are not stepping
into the project sites. He should pay attention to children and old people.

Monitoring Activities:






The resident health and safety supervisor should follow the commitment of workers
to use the protective equipment.
Health and Safety officer should record on a daily bases the activities and accidents
occur among the community people.
The lists of injured workers and community people should be documented and
reported to the H&S supervisor on daily bases
The Grievance log should be monitored, particularly, the cases regarding injuries
among the community and the workers
All workers should attend an orientation session about health and safety procedures

Reporting




7.1.1.8

Monthly reporting should be prepared by the H&S supervisor and handed to the
H&S manager within the PMU
Orientation session reports should be prepared by the H&S consultant
A report should be prepared by the H&S manager within the PMU and shared with
the funding agencies on quarterly bases. That report should include the following
parameters:
o Total injured workers distributed by their type of work and project site
o Total injured people among the community people distributed by age
category, sex and area
o Total complaints related to H&S procedures. The grievances should be
segregated by the type, area and the aggrieved person sex.
Safety of Mechanical Equipment

During the construction OHTLs the following mitigation measures shall be applied
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Mitigation measures:









All mobile mechanical equipment shall be operated by authorized personnel and has
a valid license.
All equipment shall be checked prior to use by qualified personnel.
Brakes, lights, tire pressures and batteries shall be inspected before using the
equipment. Revolving lights must be used for heavy duty vehicles.
The design capacity of any equipment shall never be exceeded. The equipment shall
not be modified to alter its capacity.
All drivers shall have a valid driving license.
Equipment that could present a hazard to personnel, if accidentally activated during
the performance of installation, repair, alteration, cleaning or inspection, work shall
be made inoperative prior to state of work.
Equipment, which is subject to unexpected external physical movement such as
rotating, turning, dropping, sliding etc., mechanical and/or structural constraint, shall
be controlled to prevent such movement.
All equipment, which are locked or taken out of service, because of potentially
hazardous condition, shall be appropriately tagged indicating the reason for being
taken out of service.

Monitoring Activities




A health and Safety Officer shall be present in case of heavy mobile equipment,
which may be hazardous, by its movement. The Officer shall ensure that people are
kept away of such mobile equipment.
The Officer shall appoint a specific place for heavy equipment standby area when it
is not been used or taken out of service.
The Officer shall ensure that heavy equipment are perfroming efficiently, and tag the
equipment which are locked or taken out of service. This information shall be
reported on monthly basis.

Reporting


7.1.1.9

Reporting on a monthly basis, the total number and the type of heavy equipment use
during the construction phase.
Reporting on a monthly basis the number of heavy equipment that are locked or
taken out of service and the reason of the damages.
Management of Flora and Fauna Impacts
At the OHTL route no mitigation measures are required to be implemented to
protect endangered species except along the tracks that will be made to facilitate
transportation for raw materials and equipment at Matruh, Kafr el Sheikh and
Faiyum governorate.
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Mitigation measures


Tracks routes required for transporting equipment, raw material, etc, from main
roads to the construction locations within protectorates shall be located
to avoid impacts.

Monitoring Activities


EETC health and Safety Officer shall ensure that tracks route that will be made by
the construction contractor are avoiding locations where endangered species may be
present

Reporting


No reporting is required

7.1.1.10 Management of Possible Impacts on Culture and Privacy of Local
Communities
Potential impacts on cultural resources include visual impacts resulting from large areas of
exposed surface, increases in dust, the presence of large-scale equipment, machinery, and
vehicles for cultural resources that have an associated landscape component that contributes
to their significance, such as a sacred landscape or historic trail.
The EETC is normally constructing such projects through specialized construction firms
working in the field of energy. Therefore, local communities are expected to be exposed to
openness and interaction with the outsiders of the project crew and workers during the
construction phase. This is not a significant concern in urban areas. However, in the
conservative rural areas and Bedouin this may affect the local people's cultural privacy.
Mitigation measures:





Minimizing the number of workers from outside the project areas is highly
recommended. The contractor should be advised to employ construction labor from
the areas where construction works will take place. The incentives to contractors for
such measure include reducing accommodation and transportation for his workers.
The community leaders could take part in the process of employment in terms of
informing their local community about job opportunities
The newly employed persons and non-Egyptian experts should be oriented about the
norms and traditions of the surrounding communities, particularly, the Bedouin
ones.
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In case of any violation of norms, the site engineer should handle meetings with the
community leaders in order to settle any disputes
Enable grievance and redress mechanism in order to receive people concerns about
such impact

Monitoring Activities:





The contractor should provide lists of construction workers and their governorates
of origin on quarterly basis.
The Social Development Officer (SDO) should provide reports about any
stakeholder engagement activities (meetings- interviews- group discussions)
conducted with the communities in case of any problem occurred with the residence
of project areas.
The SDO should provide reports about any training sessions conducted with the
workers and the non-Egyptian personnel.

Reporting




Reporting on percentage of labor recruited from local governorates should be
presented by the contractor to the supervisor consultant and to EETC on quarterly
basis
Reporting on meetings conducted with the community people
Reports about training sessions conducted with the workers

7.1.1.11 Management of Land Use Restrictions
The ROW zone as identified by the Electricity Law 87/2015 will restrict the construction of
new buildings and plantation of high trees on the route of the OHTL (25 m from the center
of the line from both sides) in order to maintain the safety of the line; therefore in case of
OHTLs, there will be a limitation on agriculture crops such as wheat- maize- citrus fruitspotatoes and clover as well as trees plantation. The habitats of nesting birds should be
identified first before any construction to take place in order to avoid the demolition of
these habitats.
Mitigation measures:


The main mitigation measure to be adopted is exerting the maximum effort to
minimize the impact on land. Avoidance mechanism should be applied to the
maximum possible. Routes of power lines should be placed in vacant desert lands.
However,
o Select ROW for locating routes of power lines, and seek alternatives
whenever the routes are rejected by community people. The ROW is 25
meters from the center of the power line from both sides. That is in
accordance with Electricity Law 87/2015.
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o Access roads for the vehicles and storage areas during construction have to
be defined during the preparation of the construction phase.
o Inform the local people and raise their awareness about the importance of
the project. Mobilizing the community people is essential in terms of raising
their awareness about the importance of the project and the compensation
mechanism to be adopted
o The contractor is responsible for clearing the tower site after completing his
work. EETC shall help the contractor if any problem with the landowner in
the agriculture area or with any other authority / agency along the line route
would arise.
o An area of 25 meter from the center of the OHTL should be evacuated from
tall trees and buildings. Such area will be kept as a Right of Way (ROW) for
maintaining the public safety from electric hazards and high exposure to
EMFs. Appropriate compensation should be paid to the owner of trees
o In case of resettlement, a proper Resettlement Action Plan or Abbreviated
Resettlement Action Plan (ARAP) should be adequately prepared.
o Form a committee of local people and involve them in the compensation
process.
o Develop an adequate Grievance mechanism that enable people to voice their
concerns and worries, particularly, the ones related to involuntary
Monitoring activities:





Conduct regular monitoring visits to verify that no encroachment took place under
the ROW.
A field visit should take place by the designer of the project in order to identify the
areas of restricted uses and to identify different habitat locations, to be reported by
the designer in his design report.
Monitoring of ROW maintenance activities to apply proper control methods.
Areas of restricted uses should be monitored along with the type and reason for the
restriction and identification of the different habitat locations. The designer in his
design report should report these areas.

Reporting




The designer should identify the locations of intersection between OHTL ROW
with areas of restricted uses. In case where this intersection could not be avoided, the
designer should justify reasons for selecting this route in his design report.
Reporting associated with the land acquisition problems could arise along the route
line.
Reporting possible resettlement procedures are detailed in the ARAP

7.1.1.12 Management of Removed Trees for Right of Way
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Tall tree removal is necessary within the ROW zone which is 25 meters from both sides for
the ultra-high voltage electricity power (500 kV) in accordance to the Electricity Law
87/2015. The removal of trees, where it is exists along the ROW of the proposed
transmission lines and cannot be avoided, will require compensations. The compensations
have to be matched with the loss to the source of income that is created by removing these
trees. The EETC will have to substitute the removed trees. The ROW will also limit tall trees
plantations along the transmission lines during operation in order to maintain the safety of
the lines
Mitigation measures:






Trees should be avoided in order to minimize the impacts. In case of no avoidance
can be applied, the farmer should be enabled to move his trees.
The contactor should not cut any trees within the agriculture areas. It is the
responsibility of the farmers to move their own trees.
A technical support might be provided from the agriculture association. They can
inform the farmers about the best strategy to move trees with limited damage.
All trees should be compensated for in accordance with the compensation
mechanism proposed in the ARAP
In case of any delay, the Project Affected Persons should be revisited in order to
verify the total number of trees during the compensation time.

Monitoring Activities:




Number of removed trees as well as the proposed location for replanting the new
ones should be monitoring by construction supervisor consultants.
Document the affected farmers who will lose their trees and the compensation value
(presented in the ARAP)
Reports of compensation activities that took place and the costs paid to the PAPs

Reporting:





Monitored number of removed trees should be included in the monthly report
prepared by the construction supervisor consultant
The number of planted trees should be reported on quarterly bases.
Lists of the PAPs compensated and the receipts declaring the compensation received
All site visits reports developed by the agriculture association

7.1.1.13 Management of Socioeconomic impact
Direct impacts would include the creation of new jobs for construction workers and the
associated income and taxes generated by the project. Such impact is positive in nature;
however, it might be a negative impact in case of not managing employing activities
efficiently and wisely. As well as, paying attention to employing some of the community
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members might put limitation to community disturbance. As stated by the representatives of
the electricity companies, it is cheaper for the company to find local workers from each
community in order to save the costs of transporting workers from outside. The workers
who are needed for such construction works are those with low and medium skills, who
represent a high proportion of the residents in the targeted areas.
Mitigation measures:






Job opportunities should be primarily provided to the community people adjacent to
the OHTL
Community leaders should be represented in a Steering Committee. They should be
informed about the job opportunities available for the community people
The community should voice their concerns through an appropriate grievances and
redress mechanism
The workers should be fully aware about their nature and duration of their work
Reducing the value of residential units is an unavoidable impact along the OHTL
route. However, it is strongly recommended that EETC should provide awareness
raising among the community that the EMF impact is limited in case of respecting
the ROW

Monitoring Activities:




Monitoring the lists of workers and their origins
Site visits to be paid to the surrounding areas in order to investigate the prices of
properties pre and post construction
Review the grievances log in order to verify whether there are any grievance related
to economic impacts

Reporting




Monthly report should be developed by the contractor including the workers
employed during the previous month. Information included should be segregated by:
1)type of work, 2) workers, 3)the living area of workers
Total complaints related to economic impacts. The grievances should be segregated
by the type, area and the aggrieved person sex and age.

7.1.1.14 Management of Impacts related to Traffic
Short-term growth in the use of local roadways would occur during the construction period.
Heavy equipment would need to be continuously moved as construction progresses along
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the proposed project. Overweight and oversized loads could cause temporary disruptions
and could require some traffic diversion activities.
Construction of transmission lines could cause two main impacts to traffic: the first is by
narrowing of roads or occupation of one or more traffic lanes by stored construction
materials or construction waste. The second is by increasing traffic volumes on rural access
roads by construction vehicles and machinery that are expected to pass through.
Narrowing of roads and increasing traffic volume impact the efficiency and the average
speed of these road, this impacts are proportional to degree roads are narrowed and to the
amount of extra traffic volume.
Limitation of the road access might result in disturbance for the microbus and Tuk Tuk
drivers. Thus their income will be slightly affected during the construction phase in case of
not applying the mitigation measures
Mitigation measures:






An agreement between contractors and supervisor consultants should be reached
about the suitable location for temporary storage of construction materials,
equipment, tools and machinery prior to starting construction of each reach of the
power lines.
Find suitable locations for temporary storage of conventional construction wastes.
A careful turn (if needed) for the heavy trucks or loaders due to the high-speed
vehicles passing by the highway.
The contractors should make sure that the employed drivers of construction
machinery (such as trucks and loaders) have received sensitization/training on safety
utilization of their machines in order to minimize accidents risks.

Monitoring Activities:




Site visits to storage site applied in order to verify the commitment of the contractor
and the sub-contactors
The grievance log should be reviewed in order to identify the complaints raised due
to traffic related problems
Capacity building conducted with the drivers

Reporting



Unusual traffic delays or accident caused during construction or any complaints
received should be reported in the monthly report prepared by the construction
supervisor consultant.
A quarterly report should be prepared in order to present the level of commitment
with traffic management procedures
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7.1.1.15 Management of Impact related to the Risks on existing infrastructure
There is a probability to affect the irrigation network and the existing facilities pipeline that
are not mapped. It was obvious such projects might penetrate the agriculture areas. The
irrigation network is not adequately planned. In the meantime the sewage system is not
properly constructed. Therefore, any excavation activities might affect those facilities.
Mitigation measures:




The Information Center within the governorate should provide the contractor with
updated maps
In case of no available maps, excavation holes should be dug prior to the
construction activities
In case of any damage to sewage, electricity etc, the contractor should repair the
damage in cooperation with the facility owners

Monitoring Activities:




Site visits to be paid to the project sites
Total damaged infrastructure inside each project site
Grievances log should be reviewed in order to verify if any complaints were raised
due to damaging of the infrastructure

Reporting


The contractor should inform about any damage occurred during the
implementation of the project. Reports should be developed on monthly bases



A quarterly report should be prepared in order to present the level of commitment
with infrastructure management procedures

7.1.1.16 Disturbance of community due to the misconceptions
Mitigation measures:




As stated before the expected conflicts will be minimal. However, the key issue for
mitigating this impact is the community participation in all phases of the project. The
consultation activities conducted during the ESIA was a key point that stretched
communication channels with the community. Continuous dialogue with the
community might provide a better idea about the impacts of the project.
Community based communication channels (NGOs or women leaders) will
maximize their involvement in the project by informing the community about the
project and the potential impacts/ hazards; therefore, to understand it properly.
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Form a committee representing by the natural leaders inside each community to be
responsible for reconciliation in case of having any conflict arise.
Informing the consumer and communicating with him/her is essential as it keeps
them informed and gives them the sense that their interests are respected.

Monitoring:
Consult community through different meetings, Focus Group Discussions, and workshops
on the current situation, perceived impacts, service providers...etc. This is being undertaken
through the activities of the ESIA.



Involve some selected members from the local community to be part of the
assessment and scoping phase.
The grievance and redress mechanism should be adequately reviewed, particularly, in
case of any complains are raised due to the misconceptions. Reviewing GRM log will
be useful as a monitoring tool.

Reporting:



Consultation reports documented in the ESIA will be a sample of how to document
consultation activities. Any additional citizen/stakeholder engagement activities
should be documented and reported on quarterly basis
The PMU will prepare an assessment study on the conflict of interests as part of its
responsibilities. The PMU will nominate some people from the reconciliation
committee to develop a report on any incidences of conflicts.

The following tables represent the matrix of management plan as well as monitoring plan
during construction phase respectively.
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Table 7-1 Environmental Management Plan Matrix during Construction Phase
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Institutional
Responsibility for
Implementation

Pre-construction– construction

TRANSMISSION LINES
 Identify disposal sites for construction
waste approved by the local authority
 Identify a Waste Accumulation Area
(WAA) within the construction site for
temporary storage of construction waste ,
including a secured area for the interim
accumulation of hazardous wastes
 Adequate transportation and disposal of
Effects of
construction waste
construction
 Allocate and prepare areas for temporary
waste
storage of scrap
 Keeping tidiness and cleanliness of the
WAA
 Construction contractor shall provide
portable water cabinets on site to provide
hygienic work environment for the work
force. The Portable water cabinets shall
equipped with an external tank for sewage
storage.
 Identify the excavation depth and width
according to the drawing design
 Clear safety signs and boundary for the
excavation sites
Excavation
 Safety and clear area around the excavation
site
 safety helmets and boots compulsory for
workers

Project
Phase

EETCWaste officer
nominated by EETC
Construction
contractor

Pre- Construction

Potential Impact

Proposed Mitigation Measures

Construction
Contractor

Responsibility of
direct supervision

EETCConstruction
supervisor
consultant

Construction
supervisor

Means of supervision

 Review local authority
approvals
 Site supervision
 occasional inspection of
disposal site
 Auditing of allocated WAA
 Auditing of stores

 Site supervision and
occasional inspection
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Construction
noise

Impacts of Flora
and Fauna

Construction

 Spraying soil before excavation in loose
sandy soil
 Provide ear muffs to construction workers
usually located near noisy machines
 Organize working hours so that noise
exposure to workers will be minimized
 Coordinate and Inform
inhabitants/employees at the nearby
sensitive receptors about the peak time and
hours for construction activities.
 Avoid construction activities at night close
to residential areas
 Tracks routes required for transporting
equipment, raw material, etc, from main
roads to the construction locations in
protectorates shall be located to avoid
sensitive areas
 Access road has to be defined prior to the
construction phase to avoid the
resettlement or compensation
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Construction

Construction air
emissions

Project
Phase

Pre-Construction

Potential Impact

Proposed Mitigation Measures

Institutional
Responsibility for
Implementation
Construction
contractor

Construction
contractor

Construction
contractor Design
consultant

Responsibility of
direct supervision
Construction
supervisor
consultant

Construction
supervisor
consultant

EETCConstruction
supervisor
consultant- EHS
officer

Means of supervision
 Site supervision

 Site supervision

 Site supervision
 Access road map and access
road management of the
vehicles to the towers.
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Impacts of
culture and
privacy of local
communities

 Maximize the use of local workers as much
as possible
 Provide information sessions to the
outsider
 Engaging community people in
employment process
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Project
Phase

Construction

Potential Impact

Proposed Mitigation Measures

Institutional
Responsibility for
Implementation

Construction
contractor

Responsibility of
direct supervision

Construction
supervisor
consultant

Means of supervision
 Review of contractor's
reports related to workers
 Stakeholder engagement
activities
 Capacity building reports and
orientation sessions reports
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Human health
and safety

 Restrict application to the health and safety
procedures
 The contractor should make health and
safety facilities available in the project site
 Contracts should be signed with the health
facilities close to the construction site
 Drivers should have a certified and valid
license
 All mechanical equipment should be
checked prior to use
 Appropriately tag all mechanical
equipment that are locked or out of service
 Implementation of a fall protection
program that includes training in climbing
techniques and use of fall protection
measures; inspection, maintenance, and
replacement of fall protection equipment;
and rescue of fall-arrested workers
 Safety belts should be provided to workers
working at height and should be of not less
than 16 millimeters (mm) (5/8 inch) twoin-one nylon or material of equivalent
strength. Rope safety belts should be
replaced before signs of aging or fraying of
fibers become evident.
 A guard should be assigned to keep
community people out of the construction
site
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Project
Phase

Construction

Potential Impact

Proposed Mitigation Measures

Institutional
Responsibility for
Implementation

Construction
contractor

Responsibility of
direct supervision

Construction
supervisor
consultant

Means of supervision

 Review of contractor's
reports related to health and
safety measures as well as the
lists of injured workers
 Capacity building reports and
orientation sessions related
to health and safety measures
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 Prevent storage of construction materials,
equipment and machineries on traffic lanes
 Capacity building of the drivers about
safety utilization should be assured
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EETC

Design, planning and
implementation

Traffic

Construction
supervisor
consultant
A RAP consultant
EETC and local
authorities

Constructio
n

Socioeconomic
impacts

Responsibility of
direct supervision

Contractor in
cooperation with the
farmers and the
agriculture
associations

Constructio
n phase

Trees removal for
power lines rightof-way

Institutional
Responsibility for
Implementation

Design consultant
Contractor

Contactor and subcontractors in
cooperation with the
community leaders

EETC (site engineer
and the SDO)

Construction

Construction
supervisor

Construction

Land use
restrictions and
possible
resettlement

 Avoidance mechanism should be fully
adopted
 If the resettlement occur, information and
RPF should be implemented accordance
with WB and EIB standard
 An ARAP study should be prepared to
inform about best strategies to compensate
the poor
 Access roads and storage areas to be
defined
 Rehabilitating the construction site
 Engaging the stakeholder during the
process of compensation
 Avoiding of trees is essential
 Plantation of trees near removed trees
 Agriculture association should orient the
farmers about the best strategy to move
their trees
 Job opportunities to be provided to the
community workers
 Integration of community leaders during
the employment procedures


Project
Phase

Preconstruction and

Potential Impact

Proposed Mitigation Measures

Contractor

consultant

Means of supervision






ARAP results
The design consultant report
Site visits reports
Compensation reports and
receipts

 Review reports and
occasional audits
 Reports about the workers
employed

 Complaints raised about
employment
 Site supervision and
grievance log related to
traffic impacts
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Disturbance of
community due
to
misconceptions

Archeological
Sites

 Inform the community about the different
stages of the project, safety measures and
transportation route

 No mitigations measures are required
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Preconstruction and
Construction
Pre and during
Construction

Risks on the
existing
infrastructure

 Obtain information about the
infrastructure maps from the information
centers
 Excavation holes will substitute the
absence of maps
 Rapid maintenance of the damaged pipes
and septic tanks in case of any accidental
damage

Project
Phase

n/a

Potential Impact

Proposed Mitigation Measures

Institutional
Responsibility for
Implementation

Responsibility of
direct supervision

Construction

Construction
supervisor

Contractor

Construction
Contractors in
cooperation with the
SDO and the
community based
entities and
individuals

EETC

consultant

Construction
Contractors and
EETC SDO

EETC,
Archeological and
Surveying
Department

Means of supervision

 Site supervision and
grievance log related to
infrastructure impacts

 Construction
 Contractors

 Site Supervisor
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Table 7-2 Environmental Monitoring Plan Matrix during Construction Phase

Potential Impact

Monitoring Indicator

TRANSMISSION LINES
Disposal of waste  Quantities of scrap item by
type
during

Segregated waste weight
construction

Excavation
impacts

Impacts of
culture and
privacy of local
communities

Human health
and safety

 Areas of excavations and
trenching Safety areas
around the excavation

Monitoring
Location

WAA

Construction
site

 Number of workers from
within the project areas
 Number of stakeholder
engagement activities
 Training sessions and
capacity building trainees

 Total number of injured
workers
 Total number of injured
community people
 Total received grievances
related to health and safety
 Total number of
attendance to the
orientation sessions about

Desk work

Construction site
Desk work
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Monitoring
Methods

Monitoring
Frequency

 Inspection and
recording of
admitted items


 Quarterly
 reporting

 Inspection and
 marking of the
safety
 areas for
excavation

 Upon excavation
and trenching

 Reports about the
workers
 Reports about
stakeholder
engagement
activities
 Reports about
capacity building
activities
 Site visits to the
construction site

 H&S monthly
reports

 Reports about
stakeholder
engagement

 Quarterly during
the construction
phase

Monitoring
Responsibility

EETC
storekeeper/Waste
officer
Site
supervisor
consultant
Construction
contractor

 Quarterly during
the construction
phase

EETC SDO

Site engineer and
EETC SDO
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Potential Impact

Monitoring Indicator

Monitoring
Location

health and safety

Safety of
mechanical
equipment

Land use
restrictions and
possible
resettlement

Trees removal for
power lines rightof-way

 Performance of the
equipment and the visible
damage

 Total areas of restricted
use penetrated by ROWs
and access road to the
towers for the materials
 Total affected persons
 Total compensation paid
to the PAPs

 Number of removed trees
 Total number of affected
farmers
 Total cost of
compensation for trees

Construction site

Construction site

Construction site
Desk work
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Monitoring
Methods
activities

 Reports about
H&S capacity
building activities
 Inspection and
recording of the
performance

 Area
measurements on
maps and on
ground using
surveying tools

 Visual counting of
removed trees
 Reports related to
compensation

Monitoring
Frequency

 Upon the use of
the mechanical
and heavy
machineries

 During the
construction and
operation phase

 The resettlement
consultant should
conduct a midterm and final
monitoring
 Upon removal of
trees, reporting
will be once
monthly
 Quarterly report
to be developed
about the
compensation
activities

Monitoring
Responsibility

Construction
contractor

Design consultant

Resettlement
consultant

EETC SDO
Site supervisor
consultant
Compensation
committee
EETC SDO

146

Potential Impact
Socioeconomic
impacts (job
opportunities and
reducing the
value of
residential units)

Monitoring Indicator
 Number of jobs provided
to the community people
 Total number of
complaints raised by
workers


 Number of affected units
 Number of complaints
raised

Monitoring
Location

Monitoring
Methods

Monitoring
Frequency

Construction site

 Reports about the
workers and
employment

 Quarterly

 Reports about the
cost of units

 Quarterly

 Reports about the
capacity building
received by drivers

 Complaints
reports

 Reports about
capacity building
to the drivers
 Reports about the
damage of
infrastructure

 Complaints
reports


 Quarterly

Monitoring
Responsibility
EETC SDO

Desk work
Construction site

EETC SDO

Desk work

Traffic

Risks on the
existing
infrastructure

 Storage sites areas
 Complaints related to
traffic
 Total number of drivers
attended training about
safety utilization
 Total number of
complaints raised due to
traffic problems
 Total damaged
infrastructure inside each
project site
 Total complaints raised by
the community due to
damaging the
infrastructure

Construction site

Desk work

Construction site

Desk work
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Site
supervisor
consultant
EETC SDO

 Quarterly

Site
supervisor
consultant
EETC SDO
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Potential Impact

Disturbance of
community due
to
misconceptions

Archeological
Sites

Monitoring Indicator

 Stakeholder engagement
activities conducted
 Total beneficiaries of
information sharing
session
 Total complaints raised by
the community.
 Area of registered
archeological sites around
the project area if found

Monitoring
Location

Desk work

Construction Site
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Monitoring
Methods

 Reports about any
conflict of
interests and
misconception

 Reports about
complaints raised
due to the
misconceptions
 Inspection and
recording of the
artifacts found

Monitoring
Frequency
 Quarterly

Monitoring
Responsibility

Site
supervisor
consultant
EETC SDO

 Upon artifacts
finding

Archeological
Surveying
Supervisors
Contractor

and
and
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7.2 Management and Monitoring Activities during Operational Phase
During the operation of the transmission line, the operator of transmission line will be
responsible for management and monitoring activities for operation and maintenance of the
whole proposed project within the Egyptian premises

7.2.1 Risk of Waste generated
Mitigation measures:




For non-hazardous wastes (scrap): The site will have a WAA area and a utility store
as mentioned in the ESMP for the construction phase. The store should be of a
sufficient area to receive the expected waste quantities and to ensure adequate
maneuvering inside the store. The store should be provided with flooring that could
bear loads of forklifts and small trucks. The storekeeper/Waste Officer will be
assigned to manage the WAA and the utility store. He should keep separate areas for
each type of waste, keep internal passages inside the store for facilitating access and
should order for regular cleansing of the store. The storekeeper should keep records
of the admitted waste in the store, and before the store is full he should advise the
operation manager to organize for the waste to be collected.
If soil got contaminated, this may have hazardous properties or contain hazardous
substances, which depend upon the contaminants. In such case , all measures to
manage hazardous waste which have been described in details shall be followed.

7.2.2 Controlling Impacts of Electromagnetic Fields
Mitigation measures:



Routes of power lines should be designed so that maximum possible distances could
be maintained between the lines and developed areas
A suitable ROW should be kept on both sides of power lines were no development
buildings should be constructed. The Egyptian Electricity Law 87/2015indicated that
the guidance ROW distance is 25 meters.

Monitoring Activities:


EMF should be measured frequently in different locations especially at the areas
where sensitive receptors are located (along the transmission line). This monitoring
should be undertaken by a specialized expert on quarterly basis .The detailed EMF
monitoring plan will be better left to the EETC and local authorities to identify.

Reporting
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Results of the EMFs monitoring plan should be reported to the head of
environmental department on the local authorities, with the ESMP quarterly
progress report.

7.2.3 Management of Noise Impacts
Noise impact on workers, and along the OHTL route during maintenance only, workers
could be exposed to relatively high levels of noise. This could be mitigated through
application of the normal precautions normally taken by operator.
Mitigation measures:



Workers that operate at the transmission lines be supplied with earmuffs and should
be instructed to put them on when they get into noisy zones. Operator EHS officer
should be responsible to instruct their workers to abide to this role.
Working hours for workers exposed to noise equipment should be designed so that
noise exposure periods do not exceed the safe limits

Monitoring activities:


Measuring noise levels at on quarterly to assure that noise levels within the work
environment within the transmission lines is complying with legal limits ( kindly refer
to chapter 2)

Reporting


A quarterly report on any observations or complaints about high noise level.

7.2.4 Management of Soil Contamination Risks
Mitigation measures:


In case a leakage occurred, the soil should be removed and sent for disposal as
hazardous waste to a certified hazardous waste landfill as previously mentioned.

Monitoring activities:


Amount and management methods of contaminated soil

Reporting


Reporting of accidental release should be undertaken by the Contractor, including
location and reasons for such incidents.

7.2.5 Management of Natural Risks
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Mitigation measures:
Before commencement of construction of the transmission line, the following mitigation
measures shall be applied by EETC.
OHTL route considerations




Careful attention should be taken to select the exact locations of the transmission
towers at the area of protectorates
Avoid locating any of transmission line towers at flood runoffs routes or exits within
protectorate.
Design of Foundations of the towers located at protectorate shall consider the flood
runoffs risks

Monitoring Activities:


No monitoring activities are required for the recommended mitigation measure as
long as the above they are implemented

7.2.6 Management of Electrocution and Fires Risk
Energized transmission lines generate electromagnetic fields around the conductors, the
intensity of such fields are proportional with the line voltage and electric current which
changes in strength over time as the demand for electricity fluctuates. So the only way to
know how strong the field is at a given distance, at any particular moment, is to measure it
with a magnetic field meter.
Mitigation measures:




Maintaining standard safety procedures for the transmission lines. The EETC will be
distributed the safety standard procedures during the operational phase that put in
detailed of the safety measurements include:
o Maintain minimum clearance between ENF generators and the ground
according to the standard allowed
o Provide climbing space to allow linemen to work more safely on the
structures while they are energized
Carry out an awareness raising campaign that should target the different
communities where the project will be implemented in order to educate them about
the precautions that they should be considering in order to ensure their safety on
both community and household or family level. There should be special attention for
accessing women, who are so close to issues of energy rationalization on the
households' level. In addition, also to some associated risks outside house (e.g.
herding activities near substation and the risk of electric shocks), and children
because they are one of the most vulnerable groups to the risks of electric shocks

ESIA for Egyptian EETC 500kV Transmission Lines Project

151

both outside homes i.e. by playing near substations or inside homes. The awareness
raising will be undertaken through local NGOs who can be trained by a specialized
training consultant.
Monitoring activities:



Number, location and causes of accidents related to the electricity distribution
system.
Grievances raised by the community people regarding the EMF

Reporting:



Design consultant should present the safety precautions, which have been
considered, as a separate section of his design report
The training consultant appointed by EETC should report to the head of the
substation (after he is appointed) of training courses that have been conducted, while
the NGOs should report on the implemented awareness activities both on quarterly
bases

7.2.7 Management of the Land Use limitations
Land use impacts would be minimal, as many activities could continue within the ROW (e.g.,
agriculture and grazing). However, the limitation of construction activities might impose the
residents and the owners of lands under the ROW. The restrictions of land use might shed
light on the economical situation of the households due to the high probability of not being
able to trade in land. As well as, in case of urbanization, the lands under the ROW will not
be used for the construction activities.
Mitigation measures:





Developing an Abbreviated Resettlement Action Plan (ARAP) that identifies both
short and long term impacts
Provide detailed information to the populated agriculture lands‘ community in order
to inform about the results of the ARAP
In case of any urbanization, the project affected persons who might face limitation
of his land should be properly compensated as reported in the ARAP
The EETC should pay compensation according to the full replacement value

Monitoring activities:




The number of project affected persons
Type of compensation to be provided to those group
Due diligence is required to validate the willingness of the project affected persons
who approve to apply restrictions of use to their lands with no intimidation and
coherence
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Reporting:



Quarterly report to be developed by the compensation committee during the
construction phase
Quarterly report of the grievances received by the Social Development Officers

7.2.8 Management of Socioeconomics impact
The potential loss of economic wellbeing might result in due to:




The temporary workers who will lose their jobs after the construction, consequently,
their source of income will be affected. That might result in severe impact on their
social status. Additionally, the workers might resort to raising conflict with the
project.
The second major economic impact will result in due to the restriction of land use. It
is well- known that the construction lands are of much higher value than the
agriculture lands. In case of restricting the use of lands, the project affected persons
will lose the value of their lands.

Mitigation measures:






Workers should be fully informed about the duration of work.
Developing an Abbreviated Resettlement Action Plan (ARAP) that identifies both
short and long term impacts
Provide detailed information to the populated agriculture lands‘ community in order
to inform about the results of the ARAP
In case of any urbanization, the project affected persons who might face limitation
of his land should be properly compensated as reported in the ARAP
The EETC should pay compensation according to the full replacement value

Monitoring activities:





Total number of workers who complain due to losing their temporary work.
The number of project affected persons who will lose the benefit of their lands.
Type of compensation to be provided to those group.
Due diligence is required to validate the willingness of the project affected persons
who approve to apply restrictions of use to their lands with no intimidation and
coherence

Reporting:



Quarterly report to be developed by the compensation committee during the
construction phase
Quarterly report of the grievances received by the Social Development Officers
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7.2.9 Management of community disturbance due to the misconceptions
Mitigation measures:






The key issue for mitigating this impact is the community participation in all phases
of the project. The consultation activities conducted during the ESIA was a key point
that stretched communication channels with the community. Continuous dialogue
with the community might provide a better idea about the impacts of the project.
Adopting the proposed service provider (NGOs or women leaders) will maximize
their involvement in the project; therefore, to understand it properly.
Form a committee representing by the natural leaders inside each community to be
responsible for reconciliation in case of having any conflict arise.
Informing the consumer and communicating with him/her is essential as it keeps
them informed and gives them the sense that their interests are respected.

Monitoring:




Consult community through different meetings, Focus Group Discussions, and
workshops on the current situation, perceived impacts, service providers...etc. This is
being undertaken through the activities of the ESIA.
Involve some selected members from the local community to be part of the
assessment and scoping phase.
The grievance and redress mechanism should be adequately reviewed, particularly, in
case of any complains are raised due to the misconceptions. Reviewing GRM log will
be useful as a monitoring tool.

Reporting:



Consultation reports documented in the ESIA will be a sample of how to document
consultation activities. Any additional citizen/stakeholder engagement activities
should be documented and reported on quarterly basis
The PMU will prepare an assessment study on the conflict of interests as part of its
responsibilities. The PMU will nominate some people from the reconciliation
committee to develop a report on any incidences of conflicts.

7.2.10 Human Health and Safety
Possible impacts to health and safety include exposures to electromagnetic fields (EMF),
accidental injury to workers during operation and maintenance activities. Additionally, health
and safety issues include working at heights, working around energized equipment, working
in potential weather extremes, and possible contact with natural hazards and either working
at heights or in trenches.
Mitigation measures:
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In accordance with Labor law related to occupational health and safety No. 12 of
year 2003 the workers should be oriented about the health and safety procedures.
All safety procedures reported in the Law should be abided to by the workers and
the top management.
The operator should assign a health and safety supervisor who ensures the workers
are abided to the H&S procedures
The operator should make health and safety facilities available in the project site
Implementation of a fall protection program that includes training in climbing
techniques and use of fall protection measures; inspection, maintenance, and
replacement of fall protection equipment; and rescue of fall-arrested workers
Safety belts should be provided to workers working at height and should be of not
less than 16 millimeters (mm) (5/8 inch) two-in-one nylon or material of equivalent
strength. Rope safety belts should be replaced before signs of aging or fraying of
fibers become evident.
o When operating power tools at height, workers should use a second (backup)
safety strap
o Testing structures for integrity prior to undertaking work
A guard should be assigned to assure that the community people are not stepping
into the project sites. He should pay attention to children and old people.

Monitoring Activities:






The resident health and safety supervisor should follow the commitment of workers
to use the protective clothes.
He should follow on day to day bases the accidents occur among the community
people.
The lists of injured workers should be documented and reported to the H&S
supervisor on daily bases
The Grievance log should be monitored, particularly, the cases regarding injuries
among the workers
All workers should attend an orientation session about health and safety procedures

Reporting



Monthly reporting should be prepared by the H&S supervisor and handed to the
H&S manager within the PMU
A quarterly report should be prepared by the H&S manager within the PMU and
shared with the funding agencies on quarterly bases. That report should include the
following parameters:
o Total injured workers distributed by their type of work and project site
o Total injured people among the community people distributed by age
category, sex and area
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o Total complaints related to H&S procedures. The grievances should be
segregated by the type, area and the aggrieved person sex.
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Table 7-3 Environmental Management Plan Matrix During Operation Phase

Potential Impact

Proposed Mitigation Measures

TRANSMISSION LINES
 Select final routes of transmission lines as far
as possible from residential areas In case EMF
monitoring results gave high EMF readings in
populated areas, EMF reduction measures
Exposure to
should be taken according to
EMF
recommendations of an engineering consultant

Management of
Natural Risks

Risks of
Electrocution
and Fires

Land use
restrictions and
possible
resettlement

 Avoid locating any of transmission line towers
at flood runoffs routes or exits.
 Design of Foundations of the towers shall
consider the flood runoffs risks
 It should be noted that in protectorates,
placing the transmission towers shall not alter
at any condition the flood runoffs route
 Consider other mitigation measures factors
 Maintain standard safety procedures for
transmission lines
 Carry out an awareness raising campaign

Project Phase

Institutional
Responsibility for
Implementation

Design/

Design consultant/

Operation

Specialized
Engineering
Consultant

Designconstruction

Operation

 Developing an Abbreviated Resettlement
Action Plan (ARAP)
 RAP/ARPF should be implemented
accordance with WB and EIB standard
 An ARAP study should be prepared to inform
about best strategies to compensate for the
loss of lands due to the restrictions of use
 Access roads and storage areas to be defined
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Designer
contractor

EETC
staff

operator

EETC operator
staff
Design, planning
and implementation

Compensation
committee

Responsibility of
direct supervision

EETC operator /
environmental
section
EETC /
environmental
sector

construction
supervisor
consultant

EETC operator /
Environmental
section
EETC operator
staff
A RAP consultant
EETC and local
authorities

Means of supervision
 Review design reports
 Review consultant reports
and implementation of
measures

 Review the design of the
towers
 Ensure implantation of
proposed measures

 Documentation and
occasional inspection for
maintaining standard
safety procedure at the
transmission lines
 ARAP results
 The design consultant
report
 Site visits reports
 Compensation reports and
receipts
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Potential Impact

Socioeconomic
impacts

Disturbance of
community due
to
misconceptions

Risks of
Electrocution
and Fires

Human health

Proposed Mitigation Measures
 Rehabilitating the construction site
 Engaging the stakeholder during the process of
compensation
 losing of temporary jobs
 Workers should be fully informed about the
duration of work
 Losing of land value
 Developing an (ARAP) that identifies both
short and long term impacts
 Provide detailed information about the results
of the ARAP
 Compensation to be paid to the PAPs as
reported in the ARAP
 The EETC should pay compensation
according to the full replacement value

Project Phase

Operation phase

 Inform the community about the different
stages of the project, safety measures and
transportation route

 Restrict application to the health and safety
procedures
 The contractor should make health and safety
facilities available in the project site
 Contracts should be signed with the health
facilities close to the construction site
 A guard should be assigned to keep
community people out of the construction site
 Restrict application to the health and safety
procedures
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During
Construction and
operation

Operation

Operation

Institutional
Responsibility for
Implementation

Responsibility of
direct supervision

Means of supervision

EETC
operator
staff
with
the
community leaders

PMU and the SDO

 Reports about the workers
employed
 Complaints raised about
employment

EETC operation
staff in cooperation
with the SDO and
the community
based entities and
individuals

EETC operator
staff , the PMU

 Reports about information
dissemination

EETC SDO

EETC operator
staff

PMU within EETC

EETC operator

EETC operator

 Review of operation
reports
 Capacity building reports
and orientation sessions
related to health and safety
measures

 Review of EHS officer
reports related to health
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Potential Impact
and safety

Proposed Mitigation Measures
 The contractor should make health and safety
facilities available in the project site
 Contracts should be signed with the health
facilities close to the construction site
 Drivers should have a certified and valid
license
 All mechanical equipment should be checked
prior to use
 Appropriately tag all mechanical equipment
that are locked or out of service
 Implementation of a fall protection program
that includes training in climbing techniques
and use of fall protection measures; inspection,
maintenance, and replacement of fall
protection equipment; and rescue of fallarrested workers
 Safety belts should be provided to workers
working at height and should be of not less
than 16 millimeters (mm) (5/8 inch) two-inone nylon or material of equivalent strength.
Rope safety belts should be replaced before
signs of aging or fraying of fibers become
evident.
 A guard should be assigned to keep
community people out of the construction site
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Project Phase

Institutional
Responsibility for
Implementation

Responsibility of
direct supervision

Means of supervision
and safety measures as
well as the lists of injured
workers
 Capacity building reports
and orientation sessions
related to health and safety
measures
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Table 7-4: Environmental Monitoring Plan Matrix during Operation Phase
Potential Impact

Monitoring Indicator

TRANSMISSION LINES
 EMF (mG)
Exposure to
EMF

Risks of
Electrocution and
Fires

Land use
restrictions and
possible
resettlement

Socioeconomic
impacts

 Total number of injured
workers
 Total number of injured
community people
 Total received grievances
related to health and safety
 Total number of
attendance to the
orientation sessions about
health and safety
 Total areas of restricted use
penetrated by ROWs and
access road to the towers
for the materials
 Total affected persons
 Total compensation paid
to the PAPs
 Number of jobs provided
to the community people
 Total number of

Monitoring Location

Monitoring Methods

Monitoring Frequency

Monitoring
Responsibility

Selected locations where
developed areas are
closest to transmission
lines

Measurements through
EMF meter

Quarterly, or as required

EMF Expert
(substation‘s operator)

Quarterly during the
operation phase

Site engineer and
EETC SDO

Site visits to the sites
H&S monthly reports
Along the OHTL site
Desk work

Reports about
stakeholder
engagement activities
Reports about H&S
capacity building
activities

During the construction
and operation phase
Along the OHTL site

Design consultant

Restricted lands

Desk work
EETC SDO
Desk work
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Reports about the
workers and complaints

Quarterly

EETC SDO
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Potential Impact

Disturbance of
community due
to
misconceptions

Monitoring Indicator
complaints raised by
workers
 Stakeholder engagement
activities conducted
 Total beneficiaries of
information sharing
session
 Total complaints raised by
the community.

Monitoring Location

Monitoring Methods

Monitoring Frequency

Reports about any
conflict of interests and
misconception
Desk work
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Quarterly
Reports about
complaints raised due
to the misconceptions

Monitoring
Responsibility

PMU of the project
EETC SDO
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8 Awareness Raising Activities
During different stages of the project, different awareness raising activities should be carried out
with the public and the laborers in order to minimize the impact related to the misconceptions, and
to inform the community about the different stages of the project as well as expected duration of its
completion.
Another benefit of raising awareness is to train the community especially the women and children
on the safety measures that should be applied in the areas of constructions.
These awareness raising activities can be through workshops, public meetings in public gathering
places, printing pamphlets, and through the different social interaction websites.
Training plan for socio-economic issues as well as awareness raising activities is presented in the
table below.
Table 8-1 Training Plan for Socio Economic Issues

Topic

Awareness
raising

Contents







Health and safety
measures







Introducing the new
project.
The benefits of the new
project.
Explain the different
alternatives of the
project.
The importance of
mobilizing the local
resources to replace the
removed trees with new
ones.
The impact of EMF and
avoidance mechanism
The importance of
applying safety measures
during construction.
The needed precautions
that ensures the health
and safety of people.
The tools that can be
used for the protection
of laborers as well as the
local people.
-How to apply safety

Type of training

Expected
participants

Proposed
time

Expected
outcome

-Organizing community
conferences/symposia.

The
local
residents

Before
the
startup of the
project and
during
the
construction
phase.

-The people are
convinced of the
importance of
the new project.

Throughout
the
construction
phase
and
Operation
phase

Both the local
people as well as
the project crew
are applying the
safety measures
during
construction and
operation
phases.

-Printing pamphlets.
- Using local media.
- Making banners.

Classroom,
on-job
training,
and
field
inspections.
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The
local
residentsthe laborers
and crew

-The people are
participating in
replacing
the
removed trees.
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Topic

Contents

Type of training

Expected
participants

Proposed
time

Expected
outcome

The project
staff

Throughout
the
construction
phase
and
Operation
phase

The
communication
and negotiation
between
the
local people and
the project staff
is
moving
smoothly.

audits.
Communication
skills





How to communicate
with the public.
Different methods of
communication.
The negotiation skills.

Classroom,
training.

practical
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