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1. INTRODUCTION 

Engineering Consultants Group (ECG), a private consulting firm (Egypt) was 
commissioned by the Egyptian Electricity Holding Company (EEHC) 1 Cairo 
Electricity Production Company (CEPC) to prepare the technic'al documents 
and procedures required by the World Bank Group (WB) and other 
Development Banks concerning the Environmental and Social Assessment of 
the Giza North Power Project. 

EEHC is seeking financial assistance from the WB for the construction and 
operation of this 2x750 MWe, dual fuel Combined Cycle power plant. The 
proposed plant is designated as a Category A project under WB rules and a 
Category C project under the Egyptian environmental regulations and 
therefore requires a full Environmental Impact Assessment. Financing from 
WB and other Development Banks is conditional upon obtaining the 
environmental clearance from both the Egyptian regulatory authorities and the 
International & Regional Banks, i.e. the WB & other Development Banks, 

1.1 BACKGROUND 

1.1.1 The Power Plant 

Cairo Electricity Production Company (CEPC), a company incorporated in 
Egypt and affiliated to the Egyptian Electricity Holding Company (EEHC) 
proposes to construct and operate a new combined cycle power plant at Giza 
North, which is along the EI-Rayyah EI-Beheiry and about 30km north west of 
the Cairo city on the eastern coast of the EI-Rayyah EI-Beheiry. The site is 
within an existing piece of land purchased on th June 2009 by CEPC from the 
land owner Mr. Mohamed Galal Mohamed Kandil, who was offering the land 
for sale. The overall proposed site area is approximately 295,000 m2

• 

The proposed power plant is a 1,500 MWe Combined Cycle Gas Turbines 
(CCGT) comprising two 750 MWe modules, each module will include two gas 
turbines, each with a nominal electricity generating capacity of 250 megawatts 
(MWe) and two heat recovery steam generators (HRSG) feeding one steam 
generator with a nominal electricity generating capacity of 250MWe, which will 
be known as Giza North Power Plant. The overall generating capacity of the 
power plant will be 1500MWe. The power plant is intended to be operational 
by the year 2012/2013. The power output from the proposed plant will be sold 
to the Egyptian Electricity Transmission Company (EETC). 

The power plant will utilize natural gas as its primary fuel, and also have the 
capability to operate using sollar (light fuel oil). The ability to "dual-fuel" the 
power plant (with natural gas or sollar) will provide security of electricity supply 
in the event that gas supplies are unavailable for any reason. In addition, a 
small emergency generator, for the plant safe shut down, operating on sollar 
oil (light fuel oil) will also be provided on-site to drive key items of equipment 
within the power plant in the event of a power supply failure. 

- .. ~----~ ......... ~-----....... ---------------...... -----,-"-~-
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1.1.2 The Proposed Site 

The Giza North site is located on the eastern bank of the EI-Rayyah EI
Beheiry (EI-Beheiry Canal), which is a part of the sub-branch of the Rosetta 
Branch of the Nile River. The site is located approximately 30 kilometers 
northwest of Cairo City and just along the Manshyyet EI-Qanater / Etay EI
Baroud Regional Road, which runs parallel to the EI-Rayyah EI-Beheiry. The 
site is bordered to the North by a fodder factory within a cultivated land and 
consists of flat agricultural land approximately 295,000 squared meters, out of 
which approximately 125,OOOm2 are allocated for the facilities of the project. 
The remaining 170,OOOm2 has been set aside for future uses as a lay down 
area during construction and plant landscaping during operation. 

The site is bordered to the south by agricultural areas. Construction laydown, 
as mentioned, is planned to be accommodated within the Giza North project 
land on, therefore, the proposed site. 

The site of the proposed power plant is shown on Figure 1-1. 

1.1.3 Power Generation 

The proposed power plant consists of two identical gas/oil-fired combined 
cycle modules (blocks) designed for a rated capacity of 750 MWe net output 
each. Each block contained within these two modules, is designed for dual 
firing using natural gas as primary fuel and light fuel oil (sollar) as backup. 

Continuous running time with light fuel oil will not exceed 7 days per annum 
and for non continuous operation, running time will not exceed 170 hours per 
year. In any event, light fuel oil will only be used if natural gas is unavailable. 
The ability to have dual fuel processing secures the supply of electricity from 
the plant, in the event that gas supplies are, for any reason, unavailable. 

1.1.4 Fuel Supply 

Natural gas will be delivered to the power plant with a quantity of around 6 
million cubic meters per day via a new connection from an existing 
underground pipeline. The pipeline connection will be constructed by "City 
Gas" to match gas requirements and link the plant with the existing gas 
network system in the surrounding area. Two alternative routes have been 
identified for assessment to selecting the most appropriate one, with a 
length of about 25 km, each. 

The emergency fuel oil (sollar) will be delivered to the power plant from 
Mustorod (at suburb Cairo) oil refineries by trucks and stored on site in two 
storage tanks, each with a capacity of 20,OOOm3

• These tanks shall be located 
in an allocated part of the proposed site. 

ESlA for Giza North Combined Cycle Power Project 
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1.1.5 Water Supply and Cooling 

The power plant will incorporate a direct (once through) cooling system using 
water abstracted from the EI-Rayyah EI-Beheiry. The abstracted water will 
also be used, following pre-treatment demineralization and desalination, to 
provide process water make-up in the boiler system. Potable water supplies 
will be drawn from the potable water network feeding near villages around the 
power plant site. 

The main demand for water is due to the direct cooling system. The use of a 
direct cooling system maximizes the electrical efficiency of the power plant 
and. after use, virtually all of the water will be returned to the EI-Rayyah EI
Beheiry at a slightly elevated temperature compared to the abstraction. No 
evaporative cooling towers are required, hence there is no opportunity for 
water drift or the formation of visible plumes of water vapor or ground fogging. 

Canal water will be used as non-contact cooling water and for process water 
following desalination. Canal water will be pumped through a piping system 
running underground for water intake whilst heated COOling water will be 
returned to the canal via a discharge piping system running underground, too 
and released approximately on the verge of the canal bank. 

Potable Water Connection 

Potable water supply to the power plant will mainly be obtained as a 
byproduct of water treatment facility within the power plant itself. 
Process water will be abstracted from the EI-Rayyah EI·Seheiry canal for 
power plant usage and supplied via desalination and demineralization 
facilities for boiler make-up and other processes. Part of this treated 
water is further purified, disinfected and processed for human uses, 
mainly as potable water. 

The other alternative for supplying potable water to the power plant is 
the potable water network of the EI·Kata area. This network distributes 
the water of the EI-Rayyah EI·Seheiry, after treatment, purification and 
disinfection to domestic uses, including potable water. 

At any cases, eventhough potable water network may exist to the power 
plant site, the power plant produces its demand of potable water via its 
own water treatment system. No potable water pipelines are envisaged 
to be extended particularly for the power plant. 

Wastewater Treatment 

A wastewater treatment facility on the site will treat liquid wastes and produce 
an effluent suitable for discharge into the canal. All oil waste effluents will be 
collected into a separate network and sent to an oil separator, then disposed 
of by petroleum company. 

1.1.6 Electricity Supply and Transmission 

~--~ .. ~--... ------------~ 
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The electricity generated by the proposed Giza North power plant will be 
exported by the EETC electricity network, via two transmission systems, 
double-circuit 220 kV 11-15 km lines and double-circuit 220 kV 1 km lines. 
The first will be connected to the unified network, existing Cairo 500/ Sadat 
transmission line downward direction towards the desert rear behind 
agricultural land with approximately 11-15 km length, while the second will be 
extended to the southwest direction, approximately 1 km until it meets the 
existing 220 kV transmission line connecting Bassous and Menouf 220 kV 
substations. Construction and operation of this infrastructure will be the 
responsibility of the EETC. Preliminary routes for transmission lines have 
been identified, while the final ground survey will mark the location of 
tower footings. 

Since the transmission line and gas pipeline are likely to require some land 
acquisition (and possibly resettlement), a Resettlement Policy Framework 
(RPF) is prepared separately as part of this ESIA in order to handle any 
potential future changes and to satisfy the requirement of WB and provide 
specific answer to questions relating to the potential triggering of WB-OP 
4.12, i.e. land acquisition and/or resettlement. 

1.1.7 Access roads 

As part of the development of the power plant, an access road will be paved 
from the main regional road on the verge of the site west southern boundary 
to the inside of the proposed site, over a very short distance of about 1.7 km. 

The main transport infrastructure linking the Giza North area' to the 
country main ports facilities is principally based on road network. The 
site is accessible through the major Regional Road from Cairo to EI
Khatatba via Qanater Delta Barrage. This road directly passes the site 
along its pathway from Cairo southeast to Itay EI-Baroud northwest. 
Actually, the site entrance gateway is located directly on the Road. No 
major access roads are envisaged to be constructed particularly for the 
Giza North power project. 

ESLA for Giza North Combined Cycle Power Project 
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Figure 1-1 

Location of the Proposed Site 

... -_._--- - ........... -------~ ......... ------_ ....... _--_._-_ .... _--_ .. _-_. 
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1.2 ENVIRONMENTAL IMPACT ASSESSMENT OF THE PROJECT 

1.2.1 Egyptian Requirement for an Environmental Impact Assessment (EIA) 

The "Guidelines for Egyptian Environmental Impact Assessment" published by 
the Egyptian Environmental Affairs Agency (EEAA) specify that a " ... thermal 
power plant with a capacity greater than 30MWe" falls within the category C 
projects (previously: Category of "Black List Projects") which, due to their 
potential and substantial environmental impacts, must submit a full EIA to the 
competent administrative authority (EEHC) and the Licensing Authority (the 
Governorate of the 6th of October and the EEAA) in order to obtain permission 
for development. 

According to these requirements, CEPC submitted their Draft Final of the 
"Giza North Project 2x750 MWe Combined Cycle Power Plant at EI-Kata, Giza 
North Site-Arab Republic of Egypt ES/A" to the designated competent 
administrative authority (EEHC) on December 2009. 

1.2.2 This ESIA Report 

This Environmental and Social Impact Assessment report (ESIA report) was 
prepared by Engineering Consultants Group (ECG) based on information 
provided by the project company and information contained in many baseline 
studies outsourced by CEPC/EEHC and implemented by specialized 
consultants I consulting firms. It presents the findings of an assessment of the 
likely environmental and social impacts associated with the construction and 
operation of the new power plant and associated cooling water infrastructure. 
The ESIA report has been prepared to accompany the applications for 
consents from the Egyptian Government and local authorities to construct and 
operate the power plant. Also, the World Bank Group statutes and regulations 
require the World Bank to follow prescribed environmental procedures when 
involved with international assistance projects. For this, the ESIA report has 
been prepared to accompany the application for financing too. 

1.2.3 Scope of the ESIA 

This ESIA covers the main areas that might be affected by the construction 
and operation of the proposed power plant. Specifically, this includes 
studying environment and social impacts due to and on: 

• The power plant site, i.e. area within the perimeters of the proposed site; 

• Areas immediately bordering and in the Vicinity of the proposed site (i.e. 
surrounding environment and the community); 

• Aquatic ecosystems that might be affected (i.e. water supply canal, 
including ground water); 

• Transmission lines; 
• Gas pipelines; and 
• Any other areas that might be affected by the proposed project. 

ESlA for Giza North Combined Cycle Power Project 
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2. 

2.1 

POLICY, LEGAL AND ADMINISTRATIVE FRAMEWORK 

WORLD BANK (WB) REQUIREMENTS FOR AN EIA 

The World Bank follows a policy, which stipulates that all operations it 
supports are carried out in an environmentally responsible manner and that 
projects must comply with all local environmental laws and procedures plus 
appropriate World Bank guidelines or, if these have not been speCifically 
developed. IFC guidelines. 

The World Bank sets out its procedures and policies with regard to conducting 
environmental assessments in Operational Policy 4.01: Environmental 
Assessment (October 1991) and its updates (1999) and other pertinent 
Guidelines. Annex E of the Policy identifies the process by which the level of 
investigation required in the environmental assessment is determined. It 
provides an illustrative list of Category "A" developments which require a full 
EIA and includes thermal and hydropower projects. 

Accordingly. if World Bank funding is sought. a full EtA for the power plant 
following World Bank guidelines must be conducted and submitted to the 
World Bank for consideration as part of any application for funding. 

2.1.1 World Bank Environmental Safeguard Policies 

World Bank Environmental Safeguard Policies provide 10 potential issues that 
may need to be considered in an EA, depending on the specific 
characteristics of each project. Table 2-1 summarizes the expected 
triggerability of the potential Safeguard Policies for the Giza North Power 
Plant Project. The Safeguard Policies identified as "triggerable" are those 
which may be triggered and thus considered "Requiring Management". When 
the detailed design of the Giza North Power Plant has been determined, the 
CEPC should prepare project-specific plans to manage these potential 
impacts. 

No safeguard policies were triggered except for the Environmental Impact 
Assessment and Involuntary Resettlement. Table 2-1 shows potential World 
Bank environmental Safeguard PoliCies and Giza North project triggerability. 
The table justifies the triggerability or lack thereof for WB Safeguard Policies. 

Annex B to Operational Policy 4.01 provides an outline of the information that 
should be included in a full EA. This Environmental and Social Impact 
Assessment follows the scope of Annex B. 

--_ ....... --------
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Table 2-1 

Potential World Bank Environmental Safeguard Policies 
and Giza North Power Project Triggerability 

No. Safeguard 
Policy 

1. Environmental 
Assessment 

2. Forest 

3. Involuntary 
Resettlement 

4. Indigenous 
Peoples 

5. Safety of Dams 

6. Pest management 

7. Physical Cultural 
Resources 

8. Natural Habitats 

Policy 
Triggered? 

Yes 

No 

Yes 

No 

No 

No 

No 

No 

ESIA for Giza North Combined Cycle Power Project 
January 20 I 0 

Justification 

• This policy applies to all projects requiring a Category A 
Environmental Assessment Under OP 4.01. 

• All environmental and Social aspects included in Giza North 
project are adequately examined. 

• Giza North project is not likely to have significant potential 
(reverse) environmental risks & impacts in its area of 
influence (impacts on the natural environment: air, water & 
land; human health & safety; physical cultural resources; and 
transboundary and global environment concerns). 

• No forest areas exist 

• This policy applies to all projects triggering OP 4.12. 

• The final location of all sections of the transmission lines, 
which will evacuate power generated by the Giza North 
power plant is not yet fully firm. These transmission lines will 
extend to the west direction with a total length of 
approximately 12-16 km on high voltage 220 kV to connect 
the power plant to the existing 220 kV "Cairo 500/ Sadat 
double-circuit" transmission line with a length of about 11-
15km and the existing 220 kV Menouf / Bassous double
circuit transmission line with a length of about 1 km. Also, 
the final location of the gas connection is not 
determined yet. Land take or resettlement may be 
associated to the power interconnecting lines as well as gas 
pipeline connection. The ESMP will be revised after 
exact routes for both the transmission lines and gas 
connection are available. 

• The project does not affect the indigenous peoples in the 
project area. 

• The project does not involve construction of a large dam. 

• The project is not dependent upon an existing dam. 

• Procurement of pesticides or pesticide application eqUipment 
is not envisaged. 

• The project will not affect pest management in any way. 

• Physical cultural resources are adequately examined. 

• The Giza North project is not likely to have any Significant 
impact on phYSical cultural resources. 

• Natural Habitats are adequately addressed and examined. 

• The Giza North project is not likely to have any significant 
impacts on natural habitats. 

Chapter 2· Page 2 of 35 
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Table 2-1 (Contd.) 

Potential World Bank Environmental Safeguard Policies 
and Giza North Power Project Triggerability 

No. Safeguard Policy Justification 
Policy Triggered? 

9 Projects in No • The CEPC/EEHC is not involved in any disputes over an 
Disputed Areas area with any of its neighbors. 

• The project is not situated in a disputed area. 

• Any component likely to be financed as part of the project is 
not situated in a disputed area. 

10. Projects on No • Cooling water abstracted from the EI-Rayyah EI-Beheiry 
International (27.2 m3/sec.) is returned totally back to it. Actual water 
Waterways consumption is less than 0.07% of the abstracted water. 

• No disturbance to the EI-Rayyah EI-Beheiry waters is 
expected either upstream or downstream. 

• Hydrological/hydraulic study is carried out and the study 
revealed that no impact is expected and the mixing zone is 
limited to <100m distance with 5°C' above ambient, which 
diluted to 3°C at a distance between 100 and 150 m in full 
compliance with the Egyptian Law 48/1982 and WB 
regulations. 

• MWRI is in full agreement with EEHC regarding its plan for 
water abstraction. 

2.1.2 World Bank (WB) Environmentallmpacl Assessment Guidelines 

The proposed steam power plant is designated as a Category A project by the 
WB which means that a full EIA of the plant is required. WB policy and 
guidelines have been used for the assessment of impacts in this ESIA report. 

The World Bank's new guidelines of December 2008 for the thermal 
power generation that outlines emission and discharge standards 
provides with maximum atmospheric emission guidelines for new 
source in both cases of gas and oil firing (Table 2-5 below). 

The World Bank's Pollution Prevention and Abatement Handbook-Part //I (July 
1998), also provides with principles of industrial pollution management, 
monitoring and air emission & effluent discharge requirements presented in 
the industry Guidelines including Guidelines for New Thermal Power Plants. 

The following World Bank publications have been used for guidance in this 
ESIA: 

• Guidelines for carrying out environmental and social studies of the 
project. 

• Guidance Note A: Checklist for potential issues for an Environmental 
Impact Study (EIS). 

• Guidance Note B: Content of the Environmental Impact Study. 

ESIA for Giza North Combined Cycle Power Project 
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• Guidance Note C: Preparing and Updating Environmental Management 
and Mitigation Plan (EMP). 

• Guidance Note F: Preparing the Public Consultation and Disclosure Plan. 

Guidance Note B (Content of an Environmental Impact Assessment) in the 
World Bank's Procedure for Environmental and Social Review of Projects 
(December 1998) summarises the scope of the EIA as follows: 

"An environmental impact assessment report for a Category A project 
identifies and assesses the potential environmental and social impacts of the 
projects, evaluates alternatives, and recommends appropriate mitigation, 
management and monitoring measures. The report's scope and level of detail 
should be commensurate with the project's potential impacts". 

World Bank sector-specific guidelines for thermal power plants present 
maximum emission levels for thermal power plants and cover issues such as 
liquid effluents, ambient and workplace air quality, stack emissions, ambient 
and workplace noise, solid and liquid wastes, general health and safety, and 
general environmental requirements. The guidelines emphasise the use of 
cleaner fuels wherever economically feasible and focus on the operational 
performance of controls as well as their design standards. 

2.1.3 Public Consultation Process 

Public consultation and disclosure for the Giza North power project, as 
presented in Section 9 of this report, has been designed in accordance with 
World Bank policy and guidelines shown below: 

• Guidance for the Preparation of a Public Consultation and Disclosure Plan 
(January 1996); 

• World Bank Policy on Disclosure of Information (1997); 
• Doing Better Business Through Effective Public Consultation and 

Disclosure, A Good Practice Manual (IFC, October 1998); 
• Procedure for Environmental and Social Review of Projects (December 

1998); and 
• Public Consultation in the EA Process: A Strategic Approach. World Bank 

Sourcebook Update, May 1999. 

Under the public consultation process required for Category A projects, the 
Project sponsor is required to consult with the public at least twice; once 
during preparation of the Terms of Reference (ToR) for the EIA (Scoping), 
and also after the draft EIA has been prepared and submitted for public open 
review. The World Bank requires that a Public Consultation and Disclosure 
Plan (PCDP) be prepared, setting out the basis of consultation activities 
during and after the EIA, together with a schedule for the disclosure of 
information. The PCDP for this project is included in Chapter 9 of this report. 
Other international banks and financing institutions also follow a similar 
approach and use the World Bank guidelines as a benchmark for the 
environmental assessment of international power projects prior to provision of 

ESIA for Giza North Combined Cycle Power Project 
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finance. Hence, an EIA of similar scope is likely to be required to obtain 
commercial funding for the power plant from international institutions. 

2.2 APPLICABLE LOCAL LAWS AND REGULATIONS OF 
THE GOVERNMENT OF EGYPT 

2.2.1 Egyptian Requirements for an EIA 

The development of a new power plant can only commence if a permit has 
been granted by the appropriate Competent Administrative Authority (CAA). 
Egyptian Law 4 of 1994, Law for the Environment (hereafter referred to as 
Law 411994) and its amendment Law 9 of 2009 stipulate that applications for a 
license from an individual, company, organization or authority. subject to 
certain conditions, require an assessment of the likely environmental impacts. 

The Egyptian Environmental Affairs Agency (EEAA) is the authority 
responsible for determining the type of development that requires an 
environmental appraisal and the level of detail at which the study should be 
conducted. The EEAA publication "Guidelines for Egyptian Environmental 
Impact Assessment" stipulates that no.... thermal power plant with a capacity 
greater than 30 MW' falls within the category of "C Listed Projects". This 
category requires a full EIA to be submitted to the Competent Administrative 
Authority (CAA) (i.e. the Egyptian Electricity Holding Company (EEHC) for this 
type of projects) or the Licensing Authority (which, for such type of project in 
the designated area, is the 6th of October Governorate) in support of any 
application for a permit to develop a power plant). The EIA must analyze the 
impacts and specify what mitigation measures (if any) are necessary in order 
to minimize them. 

Since the proposed power plant has a nominal generating capacity of 
1500MWe, a full EIA must be prepared and submitted to the 6th of October 
Governorate and EEHC for consideration prior to development of the plant. 
The Governorate is, also, required to forward the EIA to the EEAA for review 
in order to obtain the environmental permits for the development of the power 
plant. The EEAA must provide the EEHC (the Competent Administrative 
Authority) with its opinion concerning the assessment within 60 days of its 
receipt. The EEHC will then communicate this result to the owner of the power 
plant, i.e. CEPC, and will then be responsible for verifying and implementing 
the EEAA's proposals requirements. The owner has 30 days to appeal the 
result of the assessment. This ESIA Report was prepared in line with the 
Agency's Guidelines for Egyptian Environmental Impact Assessment. 

The construction of electrical transmission lines and pipelines (of less than 
50km length) on local levels, are considered to be "List 8 Project" according to 
the Guidelines for Egyptian Environmental Impact Assessment. For these 
developments, Egyptian regulations require the proponent to submit a 
Screening Form "8", possibly followed by a scoped EIA on certain identified 
impacts, to the relevant Competent Authority, which in this case is the EEHC 
and Ministry of Petroleum, respectively. However, when such an infrastructure 
is associated with a "C Listed Project", it should be considered as part and 
parcel of the full EIA study report if it is addressed during the study (see 
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associated infrastructure-Section 6.16). In this regard, a Resettlement Policy 
Framework (RPF) is prepared in order to handle any potential future changes 
(see Volume IV). 

2.2.2 Permits Required to Construct and Operate the Power Plant 

The key Egyptian permits required and obtained by CEPC for the construction 
and operation of the proposed power plant are set out in Table 2-2. These 
permits set out and regulate the standards to which the power plant must be 
designed, constructed and operated. 

In addition, a number of subsidiary permits will be required related to the 
connection to, and use of, existing services and infrastructure, including the 
following: 

• Electricity Supply Permit (if required) (South Cairo Electricity Distribution 
Company (SCEDC), Egyptian Electricity Holding Company (EEHC), 
Ministry of Electricity & Energy); 

• Connection to Gas Pipeline, Utilization of Gas Supply and Alternative Fuel 
Storage Permit (Egyptian Natural Gas Holding Company (EGAS) and 
Egyptian General Petroleum Corporation (EGPC), Ministry of Petroleum); 

• Water Supply Permit (6th of October Water Authority); 

• Roadside Occupation (or Construction) Permit (General Authority for 
Roads and Bridges, Ministry of Transport); 

• Transport of Special Loads Permit (Central Administration for Executing 
and Maintaining Roads and Bridges, Ministry of Transport); 

• Communications Network Permit (6th of October Telephone Authority,. 
Egyptian Company for Communications, Ministry of Communications and 
Information Technology); 

• Carrier (Portable) Communication Devices Permit (6th of October 
Telephone Authority, Egyptian Company for Communications, Ministry of 
Communications and Information Technology). 

The status of these permits today is that al/ these permits are procedural and 
straightforward to be obtained. 
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Table 2-2 

Key Permits Required for the Construction and Operation of the Power Plant 

Permit Permitting Relevant Legislation Role of Permit Status Authority 

Construction Permit 
Regulatory Body Presidential Decree of the Authorization to [Secured] (for establishing a Arab Republic of Egypt, No. cons truct the power plant project) 326/1997, to Establish the power plant 

Regulatory Body for Electric project 
Utility and Consumer 
Protection 

Construction Permit 
Markaz Imbaba and Law 101 (1996), "Law for Authorization to (Secured] (for Buildings) Menshat EI-Qanater, Buildings" cons truct the 
6th of October power plant 
Governorate buildings 

Environmental Egyptian Law 4 (1994), "Law for the Authorization of (to be 
Permit Environmental Affairs Environment" the environmental obtainedJ(l) 

Agency (EEAA), effects of 
Ministry of State for development and 
Environmental Affairs operation of the 
in conjunction with the Law 9 (2009), modifying and power plant 
6th of October updating some provisions of 
Governorate, and the Law 4/1994. 
Egyptian Electricity 
Holding Company 
(EEHC) 

Water Abstraction Egyptian General Law 4 (1994), :Law for the Authorization to [to be 
and Discharge Authority for Shore Environment" and Law 12 construct and obtainedl(l) 
Permit Protection, Ministry of (1984), "Law for Irrigation operate the 

Water Resources and and Drainage" abstraction of 
Irrigation (MWRI) in cooling water and 
conjunction with the discharge of 
EEAA effluent 

Stack Construction Armed Forces Defense Regulations AuthoriZation to [to be 
Permit Operations Authority, construct a stack obtainedJ(l) 

Ministry of Defense Aviation Regulations with respects to 
and Civil Aviation military and 
Authority, Ministry of aviation 
Transport considerations 

Operating Permit Regulatory Body Presidential Decree of the Authorization to [Secured] 
Arab Republic of Egypt, No. produce electricity 
326/1997, to Establish the 
Regulatory Body for Electric 
Utility and Consumer 
Protection 

Notes: 
(1) For these permits to be obtained, communications with the permitting agencies have been initiated. 
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2.2.3 Relevant Environmental Policy, Legal and Administrative Issues 

The environmental policy, legal and administrative framework which is 
relevant to the permitting of the power plant comprises the following: 

• Requirement to conduct an ESIA to accompany the development of the 
power plant. 

• Regional development planning, which must be addressed in the 
development of the power plant, in particular: 

land use' planning and control; 
siting; 
protection of environmentally sensitive areas; and 
protection of endangered species. 

• Environmental standards which must be considered in the design, layout, 
construction and operation of the power plant, including: 

atmospheric emissions; 
generation and disposal of liquid effluents, including cooling water; 
generation and disposal of solid wastes; 
ambient environmental quality; and 
health and safety. 

Each of these aspects is reviewed in the following sections. In each case, 
both Egyptian and World Bank standards and guidelines are considered, to 
reflect the relevant national requirements and those which may be expected 
from international financial institutions. 

2.2.4 Regional Development Planning 

The guidelines for EIA produced by the EEAA specify that the power plant 
should demonstrate compliance with national, regional and local development 
plans with respect to the following key aspects: 

• Land use planning and control in a new industrial/urbanized zone, and 
surrounding developments; 

• Siting; 
• Protection of environmentally sensitive areas; and 
• Protection of endangered species. 

The proposed site lies on land purchased for the development of power 
generation facility by the EEHC/CEPC within the EI-Kata area at Markaz 
Imbaba and Meshat EI-Qanater. 

The site of the proposed power plant lies within the area covered by the 
Urgent Development Plan (UDP) of the 6th of October Governorate 
Development, which was developed by the Ministry of Housing, Public Utilities 
and New Urban Communities, Physical Planning Authority for land use 
planning and control (see Figure 2-1 through Figure 2-5). This Plan is 
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currently being implemented and its key policies and land use zoning relevant 
to the proposed site are summarized in Table 2-3. According to consideration 
for this UDP, Northern part of the 6th of October Governorate, including EI
Kata area has been designated for development activities. This identification 
has been adhered to the Giza North area since it was separated from Giza 
Governorate to form a distinct portion of the new established 6th of October 
Governorate. 

Table 2-3 

Key Policies and Land Use Zoning in the Urgent 
Development Plan; EI-Kata. Markaz Imbaba Area. 2009 

Summary of Policy 

Urbanized spots Development, including 
changes in the physical settings of Imbaba 
& Menshat EI-Qanater and their planning 
frameworkS. 

Housing programs surrounding Giza North 
area. 

Water supply system, sewerage system, 
and roads, pavements & earth works. 

Power supply system. 

Preservation of the rural character to 
maintain country side enjoyment. 

Regulations of air pollution and water 
pollution. 

Acknowledgement of the importance of the 
cultural features of the area, and aim to 
enhance them. 

ESIA for Giza North Combined Cycle Power Project 
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Relevance to Power plant 

Potential increase in the number of industrial facilities 
of each type.(small & medium classes) and industrial 
properties on land surrounding the sites. 

Potential increase in the number of residential 
properties on land surrounding the site. 

Potential provision of utilities services adequately and 
easily on areas surrounding the power plant. 

Provision of the national HV transmission system near 
to the site of the power plant. 

Maintenance of the amenity value of the rural 
character. 

Control of liquid effluent and atmospheric discharges 
from the power plant. 

Avoidance of cultural impacts through development 
and operation of the power plant. 
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Figure 2-1 

Urgent Development Plan (UDP), 
6th of October Governorate, 2009 

[The 6th of October Governorate is planned for developments, 
which enhance the need for electricity] 
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Figure 2·2 

Urban Development Plan for the EI·Kata Zone, 2009 
[The EI·Kata area is planned for developments, which enhance the 

need for electricity and accommodates the power plant project] 
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Table 2-6 (Contd.) 

Water Quality Standards and Specifications Mandated by the Egyptian Laws in 
Comparison with the World Bank Guidelines (mgr1

) (a) 

Standards and Specifications Limits & World Bank 
Mandated by Law 48/1982 (Art. 61) Specificcations Wastewater 

The maximum limits of constituents in for draining and Effluent 
treated industrial liquid effluents disposing of Guidelines 

discharged to certain (1996) 
Parameter River Nile from Nile Branches, substances 

its Southern main canals, mandated by 
Egyptian Border branch canals, Law 4/1994(a) in 

to the Delta ditches & the marine 
Barrages groundwater environment 

reservoirs 
Fecal Coliform Count (No. in 100ml) 5000 
Dissolved Oxygen 
OrQanic NitroQen 
Total Alkalinity 
Sulphate 
Synthetic DeterQents 0.05 0.05 
Phenol 0.002 0.001 
Selenium 
Chemical Oxygen Demad 15 10 
(PermanQanate) 
Total Heavy Metals 1 1 -
Total Residual Chlorine(c) 1 1 0.2 (c) 
Total Coliform (MPNI 100ml) 
Odour 
Tannin + lignin 
Carbon derivatives (chloroform) 

Notes: 
(a) Units of mgl ., unless otherwise stated. 
(b) The effluent should result in a temperature increase of no more than 5 °c at the edge of the zone where 

initial mixing and dilution take place. Where this zone is not defined, use 100 m from the point of 
discharge when there are no sensitive aquatic ecosystems within this distance. 

(c) "Chlorine shocking" may be preferable in certain circumstances, which involves using high chlorine levels 
for a few seconds rather than a continuous low level release. The maximum value is 2 mgr' for up to 2 
hours, which must not be more frequent than once in 24 hours (and the 24 hour average should be 0.2 
mgr'). 

Further to these guidelines, Law 411994 and Law 912009 also apply certain 
planning conditions for developments along or adjacent to the coastline: 

• The location of the exit of the outfall must be at least 500 m from the 
coast. 

• The discharge of effluents into swimming or fishing zones, or natural 
reserves, is prohibited to ensure that the economic or aesthetic value of 
the zones or reserves are not compromised. 

• Any measures which are likely to cause changes in the natural coastline 
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(erosion, sedimentation, coastal currents and pollution from the project or 
associated works) are restricted, except with the approval of the 
Competent Administrative Authority. 

• Any development within 200 m of the coast must gain approval from the 
Competent Administrative Authority. 

Drainage of Liquid Wastes (Law no. 39 for 1962) 

The term "sewage system" shall apply to installations which are prepared for 
collecting waste liquids from houses, factories, public, communicational & 
international establishment, and other, as well as leaking waters & rains, for 
the purpose of disposing in a sanitary, after purifying of them or without 
pu rificatio n. 

Article 7: rules "liquid wastes from ...... industrial ...... may not be drained 
..... , without a license ... " 

Article 8: rules that "liquid wastes which are licensed ...... shall adhere to the 
standards & specification limits ... " 

Article 9: rules that " analysis shall be ca"ied out on specimens of liquid 
wastes ...... by the Ministry of Health ... " 

Article 14: rules that "liquid wastes may not be surface-drained except by 
virtue of a license from the department in charge of sewerage works. " " 

Article 18: discussed the penalties for contravention to the provision of 
articles 3, 4, 13 and 14 (fine not less than 10 pounds), and to articles 6,7,8, 
9, 11 and 12 (fine not less than 50 pounds). 

Chapter 6( 1): Decree M. 649 for 1962 sets the criteria & specifications that 
authorize liquid wastes to be drained into public sewers. Parameters are: 

• Temperature not more than 40°C. 
• pH value less than 6 not more than 10. 
• BOD not more than 400 particles per million. 
• COD not more than 700 particles per million. 
• Phenol not more than 0.005 particles per million. 
• Sulphur dioxide not more than 1 particle per million. 
• Lubricants, oils & resins not more than there 100 particles per million. 
• Silver, mercury, cadmium, chrome, etc ... not more than 10 particles per 

million (liquid wastes 50m3/day) or 5 particles per million (liquid wastes 
exceed 50m3/day) 

Chapter 6(2): also sets the conditions and criteria that should be fulfilled by 
liquid wastes drained by surface irrigation or by irrigating cultivable land. In 
general sewage wastewater may not be disposed of by surface draining 
method until after obtaining permission from the concerned Health Authority 
and drained wastes should not be less than primary treated liquids. 
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2.4.4 Noise Emissions and Ambient Noise Levels 

Law 411994 and Law 912009 stipulate that a developer must ensure that an 
establishment is compatible with the character of its setting. Amongst other 
issues, this involves limiting the effect of combined noise from all site sources 
on the surrounding environment to acceptable ambient limits. Guidance levels 
for ambient noise is dependent upon the land use surrounding the site, and 
Egyptian ambient noise guidelines are set with respect to five different land 
use categories. The Egyptian ambient noise guidelines are shown in Table 2-
7, together with the related land uses. 

The World Bank ambient noise guidelines differ from those of the Egyptian 
Government in that they only differentiate between two land use categories, 
as presented in Table 2-8. 

Table 2-7 

Egyptian Ambient Noise Limits for Intensity in Different Land Use Zones 
(Maximum Limits as per the Law 4/1994, Executive Regulations, Annex 7-Table 2 and the Law 9/2009) 

Receptor 

Industrial areas (heavy industries) 

Commercial, administrative and "downtown" areas 

Residential areas, including some workshops 
commercial businesses or on public roads 

Residential areas in the city 

Residential suburbs having low traffic 

Rural residential areas (hospitals and gardens) 

Notes: 
(a) Daytime from 7 am to 6 pm 
(b) Evening from 6 pm to 10 pm 
(c) Night-time from 10 pm to 7 am 
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or 

Daytime (a) Evening (b) Night (e) 

dB(A) dB(A) dB (A) 

70 65 60 

65 60 55 

60 55 50 

55 50 45 

50 45 40 

45 40 35 
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Table 2-8 

WB Ambient Noise Guidelines for Intensity in Different Land Use Zones 

Maximum Allowable LAeq, 1-hour 

Receptor dB(A) (a) 

Daytime Night-time 
07:00 - 22:00 22:00 - 07:00 

Residential, institutional and educational 55 45 

I ndustrial and commercial 70 70 

Notes: 
(a) Noise abatement measures should achieve either the WB guidelines or if background levels are 

already above these limits, a maximum increase of background levels of 3 dB (A). Measurements 
are to be taken at noise receptors outside the project property boundary. 

2.4.5 Solid and Hazardous Was.te Management 

Law 411994 and Law 912009 stipulate that handling of hazardous substances 
and waste is prohibited unless a permit to be issued by the competent 
authority. 

The handler of wastes must: 

• possess a permit issued by the appropriate CAA to handle wastes; 

• store and dispose of wastes in designated sites agreed with the CAA; 

• maintain appropriate systems of storage, including packaging and labeling, 
containers ana storage duration; 

• operate appropriate transportation systems to authorized disposal sites; 

• maintain a register of all hazardous wastes and disposal methods; and 

• develop an emergency plan in case of spillages. 

Further to the Egyptian guidelines, the World 8ank requires that the individuall 
company operating the power plant must ensure that: 

• all hazardous materials are stored in clearly labeled containers; 

• storage and handling of hazardous materials is in accordance with national 
and local regulations appropriate to their hazard characteristics; 
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• fire prevention systems and secondary containment should be provided for 
storage facilities, where necessary, to prevent fires or the releases of 
hazardous materials to the environment. 

2.4.6 Occupational Environmental Management and Health and Safety 

Workplace Air Quality, Temperature and Humidity 

Egyptian regulations, including Labor Law no. 1212003 and its Executive 
Regulations stipulated by Ministerial Decree no. 21112003, require that the 
owner of the power plant must ensure that air quality in the workplace is 
maintained within fixed limits. Accordingly, the owner is obliged to ensure the 
protection of the work force through implementing health and safety measures 
on-site, including by the choice of plant and equipment, process substances, 
types of fuels, ventilation of working areas or other air cleaning methods. 

The World Bank requires that any individual! company managing or operating 
a power plant must: 

• conduct periodic monitoring of the workplace air quality with respect to air 
contaminants relevant to employees tasks; 

• maintain ventilation and air contaminant control, and provide protective 
respiratory and air quality monitoring equipment; 

• ensure that protective respiratory equipment is used by employees when 
levels of welding fumes, solvents and other materials exceed international, 
national or local accepted standards. 

Egyptian and World Bank threshold limit values for carbon monoxide, nitrogen 
dioxide, Sulfur dioxide and particulate in the workplace are provided in Table 
2-9. 

In addition to air quality, under Law 411994 and Law 912009, the owner of the 
power plant must also ensure that temperature does not exceed maximum 
and minimum permissible limits, as set out in Table 2-10. In case of work in 
temperatures outside these limits, the owner must provide suitable 
acclimatization to workers and!or protective measures. 
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Table 2-9 

Egyptian and WB Air Quality Guidelines in the Workplace 
(Maximum Limits as per the Law 4/1994, Executive Regulations, Annex 8 and the Law 9/2009) 

Egyptian Guidelines (a) 
WB 

Atmospheric Pollutant 
Guidelines 

Carbon monoxide 55 mg/m3 29 mg/m3 

Nitrogen dioxide 6 mg/m 3 6 mg/m3 

Sulfur dioxide 5 mg/m3 5 mg/m3 

Particulate (b) 10 mg/m3 10 mg/m 3 

Notes: 
(a) Egyptian air quality guidelines in the workplace are determined by exposure time. Readings provided are 

"mean time"- the limit to which workers are exposed during a normal working day. 
(b) Inert and nuisance dust. 

Table 2-10 

Egyptian Maximum Air Temperature Limits (a) 

(Maximum Limits as per the Law 4/1994, Executive Regulations, Annex 9 and the Law 9/2009) 

Type of Work Low Air Flow High Air Flow 

Light 30.0oC 32.2oC 

Medium 27.aoC 30.50 C 

Hard 26.1 oC 29.aoC 

Notes: 
(a) In periods of high temperature, workers should be monitored. No worker should work be exposed to heat 

stress (above 24.SoC for women and above 26.1 °c for men) for more than one continuous hour or one 
intermittent hour in every two, without acclimatization. 

Workplace Noise 

Law 411994, Law 912009 and the Labor Law no. 1212003 and their Executive 
Regulations restrict noise in the workplace to within limits of intensity and 
exposure time. Egyptian guidelines are shown in the following tables: 

• Table 2-11 presents occupational noise guidelines with respect to 
continuous exposure to noise below 90 dB (A); 
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• Table 2-12 presents occupational noise guidelines with respect to 
permitted exposure periods to continuous noise in excess of 90 dB (A); 

• Table 2-13 presents occupational noise guidelines with respect to exposure 
periods to intermittent noise. 

It has been assumed that these limits apply at worker positions and will be 
generally free field noise levels. 

In addition to the Egyptian guidelines, the World Bank guidelines require that 
the individual! company managing or operating a power plant must ensure 
that: 

• Noise in work areas is reduced by using feasible administrative and 
engineering controls (including sound-insulated equipment and control 
rooms). 

• Good maintenance practices to minimize noise production from plant and 
equipment. 

• Personnel use hearing protection equipment when exposed to noise levels 
above 85 dB (A). 

Table 2·11 

Egyptian Guidelines for Maximum Permissible Limits of Sound 
Intensity Inside Places of Industrial Activity 

(Maximum Limits as per the Law 4/1994. Executive Regulations, Annex 7-Table 1 and the Law 9/2009) 

Receptor 
Maximum Allowable Level of Sound 

(d8{A» 

Work premises with up to 8 hour shifts with the 90 
aim of limiting noise hazards on hearing(a) 

Places of work that require hearing signals and 
80 good audibility of speech 

Places of work for the follow up, measuring and 
adjustment of operations with high performance 65 

Notes: 
(a) For periods extending longer than 8 hours lower noise limits will be defined 
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Table 2·12 

Egyptian Guidelines on Periods of Exposure to Noise 
(Maximum Limits as per the Law 4/1994, Executive Regulations, Annex 7-Table 1, contd. and the Law 9/2009) 

Noise Intensity Period of Exposure per Day 
(dB(A)) (Hours) 

> 90-95 4 

>95-100 2 

>100-105 1 

>105-110 0.5 

>110-115 0.25 

Table 2-13 

Egyptian Guidelines on Permissible Limits Concerning 
Intermittent Noise Inside the Workplace 

(Maximum Limits as per the Law 4/1994, Executive Regulations, Annex 7-Table 1, contd. and the Law 9/2009) 

Noise Intensity Number of Permissible Noise Events During 
(dB(A)) Normal Working Hours 

135 300 

130 1,000 

125 3,000 

120 10,000 

115 30,000 

Electrical Safety in the Workplace 

The Egyptian Code of practice for electrical safety in the power system, 
issued by the Egyptian Electricity Authority, as well as the Labor Law no. 
1212003 and its regulations, require that any power plant management, and 
the World Bank requires that any individual/company managing or operating a 
power plant, must ensure that: 

• strict procedures are provided and followed for de-energizing and checking 
electrical equipment before maintenance work; 

• strict safety procedures are implemented, including constant supervision, 
when performing maintenance work on energized equipment; 

• personnel training is provided on revival techniques for electrocution. 
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Working in Confined Spaces 

The Egyptian Industrial Codes of practice, issued by the Egyptian Industry 
Authority, as well as the Labor Law no. 1212003 and its regulations, and the 
World Bank require that the individual I company managing or operating an 
industrial facility (such as a power plant) must ensure that: 

• prior to entry and occupancy, all confined spaces must be tested for the 
presence of toxic, flammable and explosive gas or vapors and lack of 
oxygen; 

• adequate ventilation is available in any confined working spaces; 

• personnel working in confined spaces that may become contaminated or 
deficient in oxygen are provided with air-supplied respirators; 

• observers are stationed outside when personnel are working in confined 
spaces which are likely to become contaminated or to be affected by a 
shortage of air supply. 

General Health and Safety 

The Egyptian concerned laws and regulations mentioned above and the 
World Bank require that the individual I company managing or operating an 
industrial facility (such as a power plant) must ensure that: 

• sanitary facilities are well equipped with supplies and employees should be 
encouraged to wash frequently, particularly those exposed to dust, 
chemicals or pathogens; 

• ventilation systems are provided to control the temperature and humidity of 
working areas; 

• personnel working in high temperatures or humidity are allowed frequent 
breaks away from these areas; 

• pre-employment and periodical medical examinations are conducted for all 
personnel and surveillance programs instituted for personnel potentially 
exposed to toxic or radioactive substances; 

• personnel are protected by shield guard or guard railings from all belts, 
pulleys or gears and other moving parts; 

• elevated platforms, walkways, stairs and ramps are equipped with 
handrails, toeboards and non-slip surfaces; 

• electrical equipment is "earthed", well insulated and conforms with 
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applicable codes; 

• personnel use special footware, masks and clothing when working in areas 
with high dust levels or contaminated with hazardous materials; 

• employees are provided with appropriate protective equipment when 
working near molten or high temperature materials (protective equipment 
may include, amongst others, non-slip footwear, safety glasses, etc); 

• employees wear eye protective measures when working in areas at risk of 
flying chips or sparks or where bright light is generated; 

• employees wear protective clothing and goggles in areas where corrosive 
materials are stored or processed; 

• appropriate eyewash and showers are installed in areas containing 
corrosive materials; and 

• a safety program is implemented and regular drills are conducted. 

2.4.7 Personnel Training 

Law 411994, Law 912009 and Labor Law 1212003 stipulate that operators 
should be trained when using or handling any hazardous waste materials. 

In addition, the EEAA Master Plan for Solid & HazardOUS Waste Management 
and the World Bank require that the individual 1 company managing or 
operating an industrial facility (such as a power plant) must ensure that: 

• employees are trained on the hazards, precautions, and procedures for the 
safe storage, handling and use of potentially harmful substances; 

• training incorporates information from the "Material Safety Data Sheets" 
(MSDSs) for potentially harmful materials; 

• personnel are trained with regard to environmental health and safety 
matters, including accident prevention, safe lifting practices, the use of 
MSDSs, safe chemical handling practices and proper control and 
maintenance of equipment and facilities. 

2.4.8 Monitoring and Record Keeping and Reporting 

Law 411994 (Articles 17 & 18) and Law 9/2009 require - for industrial facilities 
- the operator monitors the site in order to optimize performance. Direct 
measurement of emissions and atmospheric concentrations of pollutants 
dispersed with the exhaust gas is required. Averaging times for ambient air 
quality should be based on regular measurements. 
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Law 411994 and Law 912009, also, stipulate that the owner of the power plant 
should maintain an Environmental Register of written records with respect to 
the environmental impacts from the establishment. The written records should 
identify the characteristics of discharges and emissions, details of periodic 
testing and its results, procedures of follow-up environmental safety, and the 
name of the person in charge of follow-up, The owner of the power plant, or 
its representatives, are responsible for informing the EEAA of any emitted or 
discharged pollutants deviating from prescribed standards and any 
appropriate procedures taken to rectify them. 

Also, the World Bank guidelines require the operator monitors the site in order 
to optimize performance. Direct measurement of atmospheric concentrations 
of particulate matter, NOx and S02 and heavy metals in the exhaust 
emissions is preferable. Averaging times for direct emissions should be based 
on an hourly rolling average. 

The World Bank guidance requires ambient air quality to be monitored at least 
at 3 locations where there is: a) least pollution expected; b) maximum pollution 
concentration expected; and c) sensitive receptors. The ambient air quality 
parameters that require monitoring for gas fired plants are NOx. 

Law 411994 and Law 912009, as well as World Bank guidance, also require 
the ownerl operator to monitor the wastewater discharges. The parameters to 
be examined and sampling frequency are set out in Table 2-14. 
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Table 2-14 

World Bank (a) Requirements for Monitoring Wastewater Discharges 

Parameter Proposed Monitoring Frequency 

pH Continuous 

Temperature Continuous 

Suspended solids Daily 

Oil and grease Daily 

Residual chlorine Daily 

Heavy metals Monthly 

Other pollutants Monthly 

Notes: 
(a) World Bank: Guidebook for Preparation and Review of EA, January 2000, 

In addition, the EEAA and the World Bank require that the individual! 
company managing or operating an industrial facility (such as a power plant) 
must: 

• maintain records of significant environmental matters, including monitoring 
data, accidents and occupational illnesses, and spills, fires and other 
emergencies; 

• review and evaluate information from the above to improve the 
effectiveness of the environmental, health and safety program; 

• submit an annual summary of recorded information to the EEAA (and to 
the World Bank). 

2.4.9 Construction Management 

2.4.10 

Law 411994 and Law 912009 require that guidelines on environmental 
management and protection, including related to noise, land, marine and 
atmospheric pollution, waste management and health and safety must be 
adhered to during the construction process .. 

In particular, when handling and storing soils and wastes during construction, 
all organizations and individuals must ensure that storage and transportation 
is undertaken in such a manner to minimize release or dispersion into the 
environment. 

Other Environmental Issues 
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Chemical Compounds 

Law 411994 and Law 912009 state that spraying of pesticides or other 
chemical compounds is prohibited except after complying with the conditions, 
norms and guarantees set by the Ministry of Agriculture, the Ministry of Health 
and the EEAA. The conditions for such use are as follows: 

• notification to the health and veterinary units of the. types of sprays 
being used and antidotes before spraying; 

• provision of necessary first aid supplies; 
• provision of protective clothing and materials; 
• warning of the public in spraying areas; 
• training of laborers conducting the spraying. 

Other Chemicals 

The EEAA and the World Bank require that the individual I company 
managing or operating an industrial facility (such as a power plant) must 
ensure that: 

• use of formulations containing chromates is avoided; 

• transformers or equipment that either contain polychlorinated biphenyls 
(PCBs) or use PCB-contaminated oil are not installed; 

• processes, equipment and central cooling systems that use or potentially 
release chlorofluorocarbons (CFCs), including Halon, are avoided; 

• storage and liquid impoundment areas for fuels and raw and in-process 
materials, solvents and wastes and finished products are designed in such 
a way to prevent spills and the contamination of soil, groundwater and 
surface waters. 
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2.5 INTERNATIONAL MARINE AND ENVIRONMENTAL COMMITMENTS 

The following section identifies the global and regional environmental 
conventions of relevance to the proposed power plant, to which Egypt is party. 

2.5.1 International Conventions 

Global Conventions 

• Convention concerning the Protection of the World Cultural and Natural 
Heritage. 

• International Convention on Economic, Social and Cultural Rights. 

• United Nations Framework Convention on Climate Change (UNFCCC) . 
and its Kyoto Protocol. 

Regional Conventions 

• African Convention on the Conservation of Natural Resources. 

Nature Conservation Conventions 

• World Heritage Convention. 

• Convention on Biological Diversity, UN {1992}. 

• Convention of Migratory Species of Wild Animals (Bonn Convention). 

• Convention on Wetlands of International Importance especially as 
Waterfowl Habitat (Ramsar Convention, 1971). 
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3. ANALYSIS OF ALTERNATIVES 

3.1 CURRENT SITUATION ("NO ACTION" OPTION) 

3.1.1 Electricity Demand 

Egypt has a rapidly expanding economy that is dependent on the availability 
of reliable and low cost electric power. The annual average rate of growth of 
electricity demand in Egypt is expected to range between 6-7% during this 
decade and beyond. Peak demand is expected to rise from 19,738 MWe in 
2007/2008 to 23,000 MWe by 2010 and installed capacity is expected to 
increase from 22,583 MWe to 26,500 MWe during the same period. 

In 2007/2008, about 99% of the population was served by the Egyptian 
electricity grid. Of total demand of 125.13 TWh on the interconnected system, 
about 12.39% was met by hydropower, principally the High Dam and Aswan 1 
& 2, and the remaining was met with combined cycle plants, of which around 
70% were supplied from natural gas and 30% heavy fuel oil. 

The rate of growth in demand for electricity is forecasted to continue at the 
aforementioned level for the next 5 years before gradually decreasing to a 
growth rate of 5.7% per year over the subsequent 10 years. 

In order to meet the forecasted demand, the Ministry of Electricity & Energy 
(ME E) estimates that more than additional 22,000 MWe of new generating 
capacity will be required during the next ten years. 

3.1.2 Electricity Generation and supply 

Currently, the Egyptian Electricity Holding Company (EEHC) holds 16 affiliate 
companies: 6 for power generation, one for electrical energy transmission and 
9 for electricity distribution. The Egyptian Electricity Transmission Company 
owns and operates the high voltage electricity transmission system, and the 
Electricity Distribution Companies own and operate the electricity distribution 
system. High voltage electricity transmission through medium voltage 
transmission system consists of over 38,400 km of 500 kV, 220 kV, 132 kV, 
66kV and 33 kV transmission lines. Further expansion of the transmission 
system is also planned. 

In addition to EEHC, the power sector contains a few IPPs selling power to 
EEHC: New and Renewable Energy Authority (NREA) Zaafarana wind farms 
and three privately owned power plants under Build, Own, Operate and 
Transfer (BOOT) financing schemes, and few IPs selling power in the isolated 
market. 

As mentioned above, the Six Electricity Generating Companies supported in 
2007/2008 almost 22,500MWe of installed capacity. This resulted in 
125.13TWh of generated energy. Over 24 million customers have access to 
electricity supply, representing about 99% of Egypt's population. 

Table 3-1 shows the breakdown on existing installed capacity by fuel! process 
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type. 

Table 3-1 

Installed Capacity Corresponding to Fuel Type, 200712008 

Installed Capacity MWe % age 
Steam 11,648 51.58 
Gas 1,838 8.14 
Combined Cycle 5,947 26.33 
Hydro 2,842 12.58 
Wind 305 1.35 

Total 22,580 100 

Source: Arab Republic of Egypt-Ministry of Electricity and Energy/Egyptian Electricity Holding Company, Annual 
Report-200712008, 

3.1.3 The "No Action" Option 

The no action alternative will result in the demand for electricity exceeding 
supply, with an increasing deficit as demand increases in future years. A lack 
of a secure and reliable electricity generation and supply system has 
significant social and economic implications, since it will: 

• constrain existing and future economic development and investment 
through lack of energy resources to meet industrial and social 
demand; 

• restrict socio-economic development through lack of electricity 
supply, or poor reliability and shortages in electricity supply for 
domestic users, community and other public facilities and public 
services; 

• inhibit provision of social services, including public health and poverty 
eradication. 

As a result, the "no action" option is not a viable or acceptable alternative to 
the proposed project. 

3.1.4 Planned Additional Capacity and the Giza North Power Plant 

The EEHC has established a generation expansion plan which is intended to 
achieve the following: 

• meet future demand for electricity; 

• maintain and improve generation and transmission reliability; and 

• introduce new technologies. 
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The expansion plan also corresponds to the national Government's 
development aspirations and growth poles of economic and industrial 
expansion throughout the country. As part of this plan, the EEHC has 
identified Giza North power project to help implement its expansion in 
generation capacity. Hence, the proposed project is compatible with and, 
indeed, a fundamental part of the EEHC generation expansion plan to meet 
existing and future demand for electricity. 

3.2 ALTERNATIVE TECHNOLOGIES AND FUELS 

3.2.1 Selection of the Proposed Technology 

The EEHC has an objective to provide a secure, reliable electricity generation 
and distribution system for Egypt. A key element in meeting this objective is to 
establish a diverse range of technologies to avoid over-reliance on any 
particular fuel or technology, which may adversely affect the ability to provide 
electricity or meet the fluctuations in demand which occur on a day-to-day or 
seasonal basis. 

The EEHC generation expansion plan includes provision of the following: 

• gas/oil-fired steam units; 

• gas/oil-fired combined cycle units; 

• gas/oil-fired simple cycle combustion turbine units; 

• pumped storage; 

• wind farms; and 

• integrated solar-combined cycle generating units. 

Other possible options include "importing electricity", "rehabilitation of existing 
power plants", "transmission and distribution investment" and "IPPs". 

These technological alternatives constrained by the following: 

• Importing electricity: Egypt is interconnected to Libya and Jordan and is 
exporting electricity to both countries. Interconnection to Libya has a 
capacity of 300 MWe, and that of Jordan has a capacity of 350 MWe, 
which was increased to 450 MWe in 2006. Libya and Jordan are currently 
paying 4 US¢/kWh for the Egyptian power supply. As they are net 
importers, there is currently not much scope for electricity imports to 
Egypt from the interconnected networks. In addition, the cost of electricity 
in both countries is much higher than that of Egypt, making it an 
uncompetitive alternative. There is currently no south border connection 
to Sudan, although there is an ongoing activities in the context of the Nile 
Basin Initiative (NBI), whereby Egypt could potentially import hydroelectric 
power starting approximately in 2012, if the price is competitive. However, 
considering the abundance of natural gas and thus the low cost electricity 
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provIsion in Egypt, it will be difficult for imported electricity to be 
competitive. The same situation stands as for completion of the Syrian 
interconnection, which entered into operation since Jordanian-Syrian 
interconnection on 8 March 2000. 

• Renewable energy: Current world market cost of wind based electricity is 
5.9-7.38 US¢/kWh, whilst is 3.75 US¢/kWh with current grant financing 
for wind projects, which is higher than the cost from natural gas combined 
cycle plants (as estimated for the Giza North power project for only 2.249 
US¢/kWh). Therefore, renewable energy is not competitive unless further 
subsidies are provided. 

• Rehabilitation of existing power plants: EEHC has concluded that the 
rehabilitation option is cost effective in seven of its existing power plants, 
and these sites have already been or will be rehabilitated. However, these 
efforts are not enough to cope with the growing demand for electricity. 

• Transmission and distribution investments: EEHC has developed a 
transmission and distribution (T&D) development plan and the T&D 
system is optimized for the current load requirements and generation 
capacity. To meet the demand growth for the fast track period and 
medium term expansion, a T&D investment plan has been developed. 
New electricity generation capacity is required in the network; therefore, 
strengthening of T &D capacity alone will not replace the need for the 
generation capacity. Furthermore, T&D losses are at a relatively low level, 
around 10% on average, and reducing the losses further would not free 
up the amount of electricity supply required. 

• BOO TS/IPPs: Three BOOT projects (650 MWe each) have been built in 
Egypt in late 1990's and early 2000's. The government is encouraging 
private sector participation in order to attract private investment. However, 
given the worldwide reduction in investor's interest in the power sector, 
private financing for power generation in the near term is still unlikely. 

Consistent with the generation expansion plan, the EEHC has stipulated 
that the Giza North should be gas/oil-fired combined cycle units of a net 
2x750 MWe generating capacity. The reasons for the selection of this 
technology are as follows: 

The steam cycle (SC) technology, which fires natural gas as a main fuel and 
mazout as a back-up fuel, has been used for decades in Egypt. The plant 
efficiency is around 42% with 600 MWe size. The investment cost of Steam 
Cycle Plant, based on recent worldwide market experience, is around $ 1100-
1300/kWe (EPC basis with multiple packages). The application of large scale 
(750MWe) gas turbine combined cycle (CC) technology, which fires natural 
gas as a main fuel and diesel fuel as a back-up fuel, has been operational 
since 2004. Plant efficiency exceeds 55% and the investment cost, based on 
recent worldwide market experience, is around $760-810/kWe (EPC basis 
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with multiple packages). Given that CC plants show lower investment cost and 
higher plant efficiency, this is considered a distinguished rationale to justify 
why the CC technology has been selected for the proposed project. 

Given this rationale, existing and planned generating capacity using gas/oil
fired steam cycle units is already considered sufficient by the EEHC and 
further reliance on this particular technology is not preferred -for the time 
being- for reasons of security of supply, response to demand and economics. 
As shown in Table 3-1, almost 26% of installed capacity in 2007/2008 was 
provided by combined cycle technology and considered able to accommodate 
more CC capacities. Also, declared combined cycle additions of Nuweiba on 
the Gulf of Aqaba has been delayed for unforeseen period of time, which 
means that the power generation system actually needs to increase the 
combined cycle capacity by another 750 MWe within the same period. 

Hence, with the current policy to increase CC to 30-35% in the generation mix 
(as identified by EGEA8), and with urgent need of supply capacity with load 
following capability, CC technology has been identified as the most viable 
option for the Giza North project. This will ensure operational flexibility, 
network stability, fuel flexibility and local job creation. 

3.2.2 Alternative Fuels 

Natural gas has been selected as the main fuel for the power plant. 
Compared to other fossil fuel generating technologies, gas-fired combustion 
turbine generators have a relatively low emissions of carbon dioxide (C02), 

moderate emission levels of nitrogen oxides (NOx) and the lowest emission 
levels (almost traces) of sulfur dioxide (802 ) and particulates. 

The greenhouse effect is caused by the build-up of carbon dioxide (C02), 

methane (CH4 ), nitrous oxide (N20) and chlorofluorocarbons (CFCs) in the 
atmosphere. Water vapour and ozone (03) can also act as greenhouse 
gases. For power generation processes, CO2 is the key emission of concern, 
as methane and CFCs are not emitted by power plants and none of the other 
greenhouse gases are emitted in sufficient quantities from power generation 
to be considered important in terms of the greenhouse effect. 

A comparision of the efficiency and CO2 emissions from natural gas-fired 
combustion turbine generators compared to other technologies and fuels is 
provided in Table 3-2 below. 

------------------------------------
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Table 3-2 

Comparison of CO2 from Alternative Technologies for Power Plants 

Generating Efficiency C02 Emissions 
Technology 

(%) (g per kWh) 

Steam Generators 36-45% 520 
- gas fired 
Combined Cycle Gas Turbine 50-58% 360-420 
- gas fired 
Combined Cycle Gas Turbine Not available 600 
- oil fired 
Steam Generators 42-48% 1,000 
- coal fired 
Pressurised Fluidised Bed 42-45% 740-840 
- pulverized coal 
Integrated Coal Gasification Cycle 40-45% 750-1,000 

coal-gas fired 
Conventional Coal without FGD 38-40% 820-950 
- pulverized coal 
Conventional Coal with FGD 36-40% 800-980 
- pulverized coal 

Source: EDF Port Said East SAE: EIA for Port Said East BOOT Steam Power Plant, Final Report, October 2000. 

The efficiency of the proposed combined cycle power plant is 55-58% with 
natural gas, with associated CO2 emissions of about 360-420 g/kWh. This 
compares with the efficiency of a typical steam cycle power plant of 36-45% 
and C02 emissions of about 500-520 g/kWh. 

Emissions of carbon dioxide are estimated to be up to 5,000 kilotonnes per 
year (expressed as CO2). This assumes that the plant operates for the whole 
year and consumes around 6 millions m3 of gas per day. The emissions of 
CO2 from fuel burning in Egypt amounted to around 160,000 kilotonnes in 
2008 (Ref: EEAA: Egypt's Second National Communication, still to be 
published). Fuel combustion will account for most of Egypt's CO2 emissions 
from all sources. Hence, the power plant as proposed will emit up to around 
3% of the total Egyptian CO2 emissions in 2008. This is an upper estimate as 
the plant will not operate 100% of the year or at full load 100% of the time. 

Natural gas, which is the main fuel to be used in the Giza North plant, 
contains very low concentrations of sulfur or particulate matter, therefore the 
potential for emissions of S02 and particulates from the electricity generating 
process are also very low. Fuel oil however, leads to greater emissions of S02 
and particulates, due to the relatively high sulfur content of these fuels and the 
generation of ash during their combustion. 
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3.3 

Natural gas fuel also has the significant benefit over fuel oil of being able to be 
delivered by an existing pipeline, whereas oil requires delivery to the power 
plant by road, rail and/or Nile river. The use of a pipeline avoids the potentially 
sjgnificant environmental impacts of road, rail or waterborne traffic and fuel 
unloading operations at a power plant. The very limited use of fuel oil at the 
proposed plant does not justify use of a pipeline for this fuel. 

Therefore, the selection of natural gas as the main fuel for the Giza North 
power plant offers a range of environmental advantages over alternative fuels. 

Light fuel oil, which is less polluting among other fuel oils, is not readily 
available in Egypt and its use would incur significant economical impact on the 
project. It is, therefore, used only for emergency due to gas disconnection. 

ALTERNATIVE DESIGNS OF THE POWER PLANT 

There are a wide variety of potential designs for the proposed power plant 
which consider technical, economic and environmental issues. Key design 
features of the power plant which are related to environmental impacts are 
summarized in Tale 3-3. 

On the basis of the key design features selected for the power plant 
summarized in Table 3-3, together with general good practice included within 
its overall design and layout, fuel and chemical storage facilities and pollution 
monitoring equipment, the power plant offers a range of environmental 
benefits whilst minimizing its potential site-specific impacts on the 
environment and ensuring safe, secure and efficient operation. 
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Table 3-3 

Key Design Alternatives for the Giza North Power Plant 

Item Summary of Alternatives 

Stack The two generating modules in the power 
Configuration plant each require an exhaust for combustion 

gases. Alternative configurations are: 

• four separate stacks, 

• two separate stacks, 

• one single stack for both modules, 

• one single stack with four flues, 

• one single stack with one flue. 

The four stacks will have an appropriate 
diameter each, which will improve dispersion 
through buoyancy effects. 

Stack Height The stack can be a range of heights. 
Dispersion is improved by increasing the 
stack height, but engineering requirements, 
e.g. structural support and foundations, and 
associated costs are also increased with 
stack height. Clearly, the higher the stack the 
greater the visual impact, but the higher the 
stack the better dispersion of atmospheric 
emissions. 

Air Pollution There is a range of technologies which may 
Control be used to minimize emissions from the 

power plant, which can be divided into two 
categories: 

• fuel combustion controls; 

• "end-of pipe" gas cleaning. 

The most effective approach is to control 
combustion of the fuel such that the 
production of the emissions is minimized, 
obviating the need to use gas cleaning 
equipment ( which addresses the results 
rather than the source of emissions). End- of-
pipe solutions are also expensive compared 
to combustion controls. 

The use of Light Fuel Oil (LFO) will result in 
S02 emissions and particulates. 
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Selected Design 

The power plant is primarily designed 
with a flue housed in a single stack 
for each boiler, which improves the 
buoyancy and dispersion of the 
emissions. 

The stack height was tentatively 
defined as 82 m at minimum (may be 
more elongated) via atmospheric 
modeling carried out for Giza North 
power plant by ECG in September-
October 2009 which is in excess of 
the Good Engineering Practice 
(GEP) stack height. 

The Gas Turbine Units will be dry 
NOx type, i.e. equipped with low-
NOx combustors, minimizing the 
emission of NOx which is the key 
pollutant associated with combustion 
of natural gas. 

Detailed design will also consider 
further NOx reduction techniques, 
such as over fire air ports and flue 
gas re-circulation. 

Air pollution control systems will 
ensure compliance with both the WB 
and EEAA emission standards for 
power plant. 

Light Fuel Oil will be used in 
emergencies only and for a period 
not exceeding 2% of operating time. 
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Item Summary of Alternatives 

Cooling There are 3 generic cooling systems which 
System may be used: 

• direct (once-through) water cooling; 

• indirect water cooling using evaporative 
cooling towers; 

• air cooling via air cooled condensers. 

Direct water cooling maximizes the 
generating efficiency of a power plant, but 
requires large quantities of cooling water and 
the construction of intake and outfall 
infrastructure. 

A cooling tower system (closed system) uses 
less water, but is associated with lower 
generating efficiency and visible plumes of 
water vapor which causes salt drift and can 
cause ground fogging. Although cooling 
towers use less water they result in a net 
water loss which needs to be compensated 
by make-up. 

Air cooled condensers (closed system) have 
the lowest generating efficiency but do not 
use water, although noise and visual impacts 
are higher than for the other options. 

Coolin
T Water ntake 

The cooling water intake and outfall mcm have 
a range of alternative desi , which a ect 

and Outfall dispersion of the thermal e. Following 
Structures key Factors should be considered: 

• Relative locations on the EI-Raryah EI-
Beheiry (which control potentia re-
circulation (re-entrainment) of warm 
water into the intake. 

• Design (flow rate, flow velocity, height 
above canal bed, orientation, .. etc). 

• Fish screens to prevent entrainment of 
aquatic organisms. 

• Outfall dispersion of the thermal plume. 

ESLA. for Giza North Combined Cycle Power Project 
January 2010 

Selected Design 

Direct water cooling will be used, 
which maximizes generating 
efficiency, minimizes visual impact 
and noise and the potential for visible 
vapor plumes or ground fogging. 

A sustainable water is available from 
the EI-Rayyah EI-Beheiry and the 
intake and outfall structures can be 
constructed without significant 
environmental impacts. 

The cooling water intake and outfall 
infrastructure is located such that 
there will be no effects on the 
operation of the power plant through 
re-circulation (re-entrainment)of 
warm water from the cooling water 
discharge into the intake structure. 
The orientations, flow rates and flow 
velocities of the intake and outfall are 
designed to avoid scour of the 
canalbed and change to 
sedimentation. 
The height of the intake and outfall 
above the canalbed are designed to 
avoid any potential interference with 
canal navigation. 

The intake orientation, flow rate and 
velocity are designed to minimize 

i entrainment of fish and other aquatic 
organisms. Fish screens are also 
fitted to the intake. 

The outfall is designed with a diffuser 
system which encourages rapid 
dispersion of the thermal ~Iume and 
minimizes the potential e eets of 
temperature rise on fish or aquatic 
organisms. 
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Item Summary of Alternatives Selected Design 

Source of There are three alternatives for providing Potable water network of the EI-Kata 
Potable potable water to the power plant: area, Markaz Imbaba will provide 
Water Supply • local potable water network of the EI- water for human uses in the power 

Kata area, Markaz Imbaba, which is plant, including drinking. 

extended to the site of the power plant; 

• desalinated water in the power plant; and 

• provided potable water in jerry cans. 

Effluent There is a range of technologies which may The treatment system consists of 
Treatment be used to treat effluent from the power plant. modules for treating wastewater 
and streams generated by the power 
Disposal(') The main effluent characteristics of concern plant. This is achieved by selectively. 

are pH, suspended solid material and combining some of these waste 
oil/grease residues. streams and providing treatment as 
These characteristics may be treated by: required prior to routing to the 

• pH adjustment by acid/alkali addition; disposal system. 

• filtration of suspended solids; Effluent treatment systems will 

• interception of surface oily substances; ensure compliance with the Egyptian 
EEAA and World Bank discharge 

Due to the development programs in the area standards for power plants. 
surrounding the site, available options for 
disposal of the plant's treated effluent are to a 
main sewer, an existing wastewater treatment 
plant, or a local watercourse. Otherwise, the 
only available discharge route will be direct to 
sea. 

The plant includes a wastewater treatment 
facility. 

Use of Water There is a range of proprietary water The use of water treatment 
Treatment treatment chemicals available for use in chemicals will be reduced to the 
Chemicals power plants. minimum required to achieve safe 

and efficient operation of the power 
The approach to the use of water treatment plant. The control of the use of water 
chemicals is determined by the quality of the treatment chemicals will include 
raw feedwater, requirements of the power consideration of the type of chemical 
systems to operate safely and efficiently and used (Chlorine will be added to the 
management of the power plant. The use of cooling water system to control 
water treatment chemicals is inherent in the bacterial and algal growth instead of 
operation of the power plant, although how sodium hypochlorite), dosing regime 
the chemicals are used can be controlled. and control of residual 

concentrations in the process 
effluent and cooling water discharge. 

Notes: 
(0) Processed waste water will be used for irrigation to minimize wastewater return to the Canal. Waste water is 

monitored for pH prior to return. Periodic grab samples are to be taken to verify waste water quality. 

3.4 ALTERNATIVE SITES 

The site location was allocated to the Cairo Electricity Production Company 
(CEPC) after purchasing the land from the landowner, when it was clear that 
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he decided to sell it for any purpose other than agriculture. 

3.4.1 Identification of Candidate Sites 

Three sites were considered for the proposed project, namely Nubaryyah, 
Kom Hamada and Giza North. Relatively, the Giza North was preferred to 
Nubaryyah and Kom Hamada sites mainly because of the higher cost for 
connection to cooling water, make-up water and the gas network, in addition 
to difficulty of connecting the power plant to the electricity grid due to the 
distance densely covered with green cultivations to the load centers. 

The key criteria used in the evaluation of the alternative sites by the 
EEHC/CEPC were as follows: 
• Economic factors: 

capital costs; 
operation and maintenance costs; 
requirement for natural gas; 
requirement for cooling water; 
demand loads for electricity; and 
requirement for electricity transmission lines/sub-stations. 

• non-economic factors: 
potential environmental impacts; and 
site development. 

Potential environmental impacts have been examined for all sites. Screening 
level assessment during feasibility study indicated that the level of 
environmental impacts will be relatively constant for all the three sites. 

According to the Land-use Map of 6 of October Governorate, the site area of 
the EI-Kata has been designated in early 2009 for some urbanizational 
developments. Part of the land around has already been assigned to the 
developed of EI-Kata village. As a result, the Giza North on the EI-Kata area 
has been identified eligible as an appropriate location for current and future 
electricity production facility. 

Compared to other alternative sites, the Giza North on the EI-Rayyah EI
Beheiry site was found to be the most effective site for the following reasons: 

• Minimal additional infrastructure requirements are needed. 
• A workers colony is not required during construction as the power 

plant will use the local workforce from 6 of October and Giza 
Governorates and the surrounding towns and villages. 

• Desirable benefits for development of the site area. 

In addition, the power plant will be constructed and operated on a land 
originally intended to be sold for an activity other than agriculture activity, thus 
it will not include any land take. Also, the power plant site will bring socio
economic benefits to the wider 6 of October and Giza Region, through 
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Site 

Nubaryyah 

Kom Hamada 

Giza North 

employment opportunities, supply contracts and the effects of project 
expenditure within the local economy. 

The key findings of the consideration of alternative sites are summarized in 
Table 3-4. The consideration of alternative sites by the EEHC/CEPC indicated 
that Giza North has no significant disadvantages and has several beneficial 
aspects for other developments in the 6 of October, Giza and Greater Cairo 
area, and desirable site development characteristics. Therefore, Giza North 
was selected as the preferred site for the power plant. 

Table 3-4 

Key Findings of the Consideration of Alternative Sites 

Key Findings 

"Greenfield" site. hence a new colony for workers would be required with potential 
socio-economic conflicts. 
Extensive infrastructure requirements needed, resulting in higher costs and 
potential environmental impacts. 
High Difficulty for interconnection to the national electrical grid due to dense 
cultivated land all along the proposed routings. 
High difficulty with connection to the gas network. 
High purchase cost for the land to be bought for the project site area. 

Relative to Giza North site, significant infrastructure requirements needed, 
resulting in higher costs and potential environmental impacts. 
Relative to the other two sites, the area available is considerably small and the 
price is considerably high. 
High difficulty with connection to the gas network. 

Minimal additional infrastructure would be required. 
Cost-effective site for development (first lowest of the three alternative sites). 
A workers COlony is NOT required as the project will use the local workforce from 
wider Suez area. 

No problem at all with gas connection and electrical interconnection. 
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4. DESCRIPTION OF THE PROPOSED PROJECT 

4.1 PROJECT INFRASTRUCTURE 

The development of Giza North Power Station will consist of the infrastructure set 
out in Table 4-1. The proposed site of the power plant and the easements for the 
associated infrastructure are shown on Figure 4-1. 

Table 4-1 

Project Infrastructure for Giza North Power Plant 

Infrastructure Brief Description 

Power plant 1500 MWe power plant two modules, each 
comprised of three generating units of 250 
MWe capacity (two of them are Gas Turbines 
and the third is Steam Turbine with HRSGs) 
using natural gas as the primary fuel and 
sollar oil also to be used in emergency 
situations for limited hours. 

Cooling water Abstraction and return of cooling water 
supply from/to the EI-Rayyah EI-Beheiry Canal 

through intake and discharge concrete pipes. 

Fuel supply Natural gas supply via a new pipeline to be 
extended from the nearest network pipe and 
the emergency fuel Sollar oil by trucks: 

Electncal Direct connection by overhead transmission 
connection lines (one about 11-15 km length and the 

other about 1 km) into 220 kV power 
transformers and Giza North switchyard. 

Potable water Potable water will be provided from either 
supply local network or the EI-Rayyah EI-Beheiry 

water to support the plant and the colony 
potable water requirements. 

Sewer Line Sewer discharge line from the plant lift station 
to either local sewer network or the project 
sewage treatment system. 

Site access road Access via an existing road. 

ESIA for Giza North Combined Cycle Power Project 
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Comment 

Power plant is the subject of this 
ESIA report. 

Cooling water supply and 
discharge is the subject of this 
ESIA report. 

New gas pipeline is the subject 
of this ESIA report as required 
by the WB. RPF is to be 
prepared. Supply of emergency 
and start up fuels (sollar) by 
trucks is included in this review. 

New limited off - site 
transmission lines required. 
Socio-economic impact is the 
subject of this ESIA. RPF is to 
be prepared. Only Screening 
Form B to be introduced to the 
EEAA by EETC. 

No new potable water pipeline 
will be required. 

No new sewer pipeline is 
required. 

No new road is required (site 
access for heavy equipment may 
be needed from the existing 
road). 
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Figure 4-1 

Proposed Site of the Giza North Power Plant 
and its Easements 
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4.2 DESIGN OF THE GIZA NORTH POWER PLANT 

4.2.1 Overview of the Giza North Power Plant 

The preliminary design, layout and engineering aspects of the proposed power plant is being 
developed by the Consultant on behalf of the EEHC/CEPC. 

The project will include the following main components: 

1. Conventional combined cycle station, comprising two modules, each consisting of 
two combustion turbines, two Heat Recovery Steam Generators (HRSGs) and one 
steam turbine generator. The units are primarily fired by natural gas but are also 
capable of running on sollar in emergency situations. 

2, The facility module will be designed to include a power block consisting of two 250 
MWee (nominal, ISO condition) combustion turbine generators (CTGs), each feeding 
exhaust gases to its respective Heat Recovery Steam Generator (HRSG). 

3, Steam generated from the two HRSGs of a power block module will feed one 250 
MWee (nominal, ISO conditions), reheat, condensing steam turbine generator (STG). 

4. The estimated facility net output will be approximately 1500 MWee (nominal, ISO 
condition). This output will be achieved when burning natural gas in the combustion 
turbines with no supplementary firing in the HRSGs. The steam exhausted from the 
steam turbine will be discharged into a separate once-through cooling. single-pass, 
divided water-box condenser. 

5 Power generated will be stepped up through main transformers and fed to the 
national unified grid via the 220 kV. air-insulated switchgear (AIS) conventional 
switchyard. 

6. Connection to the Egyptian Unified Power System (EUPS) through the 220 kV air 
insulated switchgear (AIS) switchyard operated by the CEPC (the power shall be 
transmitted through new overhead transmission lines). The 220 kV switchyard is tied 
with the 220 kV air insulated substation via tie transformers. 

7. Cooling water supply provided by an abstraction from, and discharge to, EI-Rayyah 
EI-Beheiry. 

Key features of the design of the power plant include: 

1, The conventional combined cycle power plant will be capable of dual fuelling, 
operating on natural gas or so liar oil in emergency cases. 

2, The power plant will operate a once - through cooling system, abstracting and 
discharging cooling water froml to the EI-Rayyah EI-Beheiry. 

3, Canal water will be utilized in the HRSGs system after filtration and demineralization 
prior to its use. 

4.2.2 Design and Layout of the Power Plant 

ESIA for Giza North Combined Cycle Power Project 
}anuary 20 I 0 
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The proposed design and layout has been developed with regard to the following factors and 
considerations: 

1. technical requirements for construction, operation and maintenance; 

2. design of a safe power plant taking account of the relative locations of equipment and 
the relationship of the overall plant to the environment, particularly sensitive receptors 
to environmental impacts; 

3. compliance with regulatory requirements; 

4. presence of existing services; 

5. provisions and mitigation measures to avoid or minimize any potential environmental 
impacts; 

6. primary access and secondary roads to maintain satisfactory accessibility for 
equipment and personnel. 

Provisional layout drawing of the proposed power plant is provided in Figure 4-2. The final 
layout of the power plant and detailed design will be completed by the Consultant and Cairo 
Electricity Production Company's (CEPC's) Contractors who will construct the power plant. 

In general, the site can be split into three main components, namely: 

1. fuel handling and water treatment area, which includes storage tanks for the sollar 
oil, and water treatment facilities. 

2. main power production area, which incorporates the main Heat Recovery Steam 
Generators, turbine units, the chemical feed unit and the connection facilities 
including power transformers and 220 kV switchyards; 

3. main cooling water intake and outlet pipelines and pump house; and 

4. water and wastewater treatment stations. 

The outline design and layout used as the basis for the assessment incorporates all of the 
key features of the power plant and, where appropriate, conservative assumptions have 
been made to ensure that all potential environmental impacts are considered and evaluated. 

ESIA for Giza North Combined Cycle Power Project 
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4.3 PROCESS DESCRIPTION 

4.3.1 Electricity Generating Process 

The typical steps in the generating process for each module at the power plant are illustrated 
in Figure 4-3, and the key features are as follows: 

lThe key inputs to the generating process comprise natural gas or sollar oil, which will 
be delivered to the site via underground pipeline (gas) or by road (sollar oil). 

2Natural gas (or sollar oil when natural gas is unavailable) will be mixed with air and 
combusted to generate power and hot exhaust gas, which will be used to generate 
steam from demineralized water to drive one turbine serving electrical generators. 

3The steam is cycled from the Heat Recovery Steam Generators through the turbine 
to condenser. The condenser is cooled by a direct cooling system, abstracting water 
from, and discharging the used effluent to, EI-Rayyah EI-Beheiry. The condensate is 
then returned for recirculation within the Heat Recovery Steam Generators. 

4The final exhaust gases will be discharged to the atmosphere via two separate stacks 
in accordance with emission standards set by the EEAA The main by-products from 
combustion of natural gas are carbon dioxide (C02), water vapour, carbon monoxide 
(CO) and nitrogen oxides (NOx). Sulfur dioxide (S02) and particulates, which are 
typically associated with coal and oil combustion, will not be produced other than in 
trace quantities during natural gas firing. When sollar oil is used instead of natural 
gas, S02 and particulates will also be key emissions from the power plant. 

4.3.2 Fuels 

The characteristics of the fuels which will be used by the power plant are summarized in 
Tables 4-2(a) and 4-2(b). 

ESIA for Giza North Combined Cycle Power Project 
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Figure 4-2 

Provisional Layout Drawing of the Giza North 
Power Plant 
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Figure 4·3 

Giza North Power Plant Flow Diagram 
Steps of the Generating Process 

(Typical for One Module) 
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Table 4.2 (a) 

Characteristics of the Fuel Gas to be Used 
by the Power Plant (Minimum Specification of the EEHC) 

Composition Rich, Mol Lean, Mol% 

N2 0.06 1.049 

CO2 3.022 0.227 

C1 8S.S06 9S.684 

C2 8.346 2.907 

C3 1.87 0.122 

IC4 0.391 O.OOS 

NC4 0.421 0.003 

ICS 0.141 0.002 

NCS 0.091 0.001 

NEO-CS 0.003 0 

C6+ 0.149 0 

Total 100 100 

M.WT 19.18 16.68 

G.C.V, BTU/SCF 1102 1021 

Quality of Gas 

The quality of gas delivered to Owner at the delivery point shall at all times be free from dust, 
gums, oils, impurities and other objectionable substances and shall: 

• Contain a maximum of zero decimal one mole percent (0.1%) of oxygen. 

• Contain a maximum of three decimal zero mole percent (4.0%) of carbon dioxide. 

• Contain a maximum of eight (8) parts per million by volume hydrogen sulfide. 

• Contain a maximum of one hundred and fifty (1S0) milligrams of total sulfur per 
standard cubic meter with average mercaptans of fifteen (1S) milligrams as sulfur per 
standard cubic meter. 

• Have a water dew point below zero degrees Celsius (O°C) at a pressure of seventy 
(70) kg/cm2 gauge. 

• Form no hydrocarbon condensates or hydrates above five degrees Celsius (SoC) at 
any pressure below the delivery pressure. 

• Have a gross calorific value within the limits of not less than nine hundred and eighty 
(980) BTU per SCF and not more than one thousand, one hundred and eighty (1180) 
BTU per SCF. 

ESIA for Giza North Combined Cycle Power Project 
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Characteristics of the Fuel Sol/ar Oil (Oil No.2) to be Used 
by the Power Plant (Minimum Specification of the EEHC) 

Parameter 

Density @ 15°C, gm/ml 
Flash Point P.M.C., °c min 

• Viscosity 

Kinematic @ 40°C, centistokes 

R1 @40°C 

Pour Point, °c max. 

Water & Sediment, % vol max. 

Conradson Carbon, % wt. max. 

ASH Content, % wt. max. 

Total Sulfer, % wt. max. 

Copper Strip @ 100°C (3HRS), max. 

Distillation 

li 90% distelled @, °c 

-Il Residue After Dist, @ 370°C % vol. 

Sodium & Potasium Content, ppm max. 

Calcium Content, ppm max. 

Vanadium Content, ppm max. 

Lead Content, ppm max. 

ESIA for Giza North Combined Cycle Power Project 
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Value 

0.82 -0.85 

55.0 

1.9 - 4.1 

30.0 - 36.0 

4.5 

0.10 

0.10 

0.01 

1.0 

DIV.1 

350.0 

2.50 

2.0 

2.0 

1.0 

1.0 
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All on-site fuel storage will be in specified tanks within bunded areas with controlled drainage 
facilities. 

4.3.3 Operational Use of Raw Materials 

Water Consumption 

The water balance for the power plant is outlined in Figure 4-4(a). At 100% load, the water 
resources to be used at the plant are as follows: 

1. Canal water for the condenser cooling system. 
2. Canal water for Heat Recovery Steam Generators make-up and other process uses, 

after filtration, treatment and demineralization as appropriate. 
3. Potable water from the treated water supply. 

The total volume of water used in each process is shown in Figure 4-4(b). A total of 
49,238m3 per hour of canal water will be abstracted to meet the power plant cooling water 
and process requirements. 

Consumption of Process Chemicals 

Table 4-3 presents a list of process chemicals which will be used by the power plant. The 
main use of process chemicals at the power plant will be for pretreatment of canal water, 
control of pH and oxygen scavenging in the Heat Recovery Steam Generators system and 
prevention of biofouling in the intake canal water pipes and the condenser cooling system. 

In addition, a range of oils, detergents and solvents will also be used at the power plant in 
small quantities for general plant operation and maintenance, such as lubricating oil, 
hydraulic control fluid, detergent and paints and solvents. . 

Careful storage of the chemicals will be a priority. All chemicals will be stored in suitable 
containers, tanks or vessels and in bunded areas with controlled drainage facilities. 

ESIA for Giza North Combined Cycle Power Project 
32 
January 20 I 0 

Chapter 4- Page 10 of 



ENGINEERING CONSULTANTS GROUP 

Figure 4-4(a) 

Preliminary Plant Water Balance Diagram 
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Table 4-3 

Provisional Inventory of Process Chemicals to be Used at 
the Power Plant per One Module 

Substance 

Circulating Water Chemical Feed System 
Chlorine 
Heat Recovery Steam Generators Water Pretreatment 
System 
Coagulant (aluminum sulfate or equivalent) 

Polyelectrolyte 
Heat Recovery Steam Generators Water and Feedwater 
Chemical Feed System 
Ammonium hydroxide (Neutralizing amine) 
(28%NH40H or equivalent) 

Oxygen scavenger 
(35%N2H2 or equivalent) 

Sodium phosphate compounds 
(di-or tri-phosphate or equivalent) 
Heat Recovery Steam Generators Water Demineralization 
System 
40-50 sodium hydroxide 
(caustic soda) 

93-96% sulfuric acid 
Closed Cooling Water System 
Corrosion inhibitors 
Wastewater Treatment System 
40-50% sodium hydroxide 
(caustic soda) 
93-96% sulfuric acid 
Coagulant (aluminum sulfate or equivalent) 

ESIA for Giza North Combined Cycle Power Project 
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Rate of Use 
(kg per hour) 

130 

2.8 

0.1 

0.45 

0.15 

0.20 

4 

3 
Infrequent 5kg 
every 3 months 

0.15 

0.1 
0.7 
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4.3.4 Cooling System 

Cooling Water Abstraction and Discharge 

The power plant will utilize a direct cooling system using water abstracted from the EI
Rayyah EI-Beheiry Canal. The location of the cooling water infrastructure (intake/outfall 
pipelines and associated pumping station) are shown on Figure 4-5. 

I Raw water will be abstracted through one inlet at a velocity of 2.7 meter / sec (which 
could reach 3 meter I sec). The water will then be transferred to the power plant by 
pipelines, 2.5 meters in diameter. 

2The canal water will be treated and filtered by a trash rack travelling screens to 
remove solid materials prior to use. 

3The outfall will comprise one pipeline which will be approximately 2.5 meters in 
diameter and 1:2 side slopes. 

4The outfall will be positioned and designed to avoid re-circulation of cooling water 
from the discharge into the intake for Giza North Power Plant. 

SThe outfall will be designed to provide optimum velocity discharge into the canal 
environment in order to create efficient mixing and reduce the potential for a thermal 
plume of water at elevated temperature compared to ambient canal water. In 
addition, the velocity should be in compliance with the maximum limits for the canal 
cross velocity in accordance with the requirement of navigation authority. At the exit 
of the outfall, the temperature of the used cooling waters will be elevated by 
approximately 10°C above the ambient Cana1 water temperature, however the 
cooling water temperature rapidly decreases in the mixing zone. 

The design of the cooling system has taken into account the results of analysis modeling to 
assess the dispersion of the discharge of used cooling water in the EI-Rayyah EI-Beheiry 
Canal. In particular, the location, orientation and flow rate of the outfall has been designed to 
ensure that the increased temperature of the discharge will not have any significant thermal 
effects on the Canal environment and that there will be no increase in temperature at the 
intake to the cooling system for Giza North Power Station (and, therefore, will not affect the 
operation of its cooling system). A physical model will be performed to ensure the results of 
the analytical model. It should prove satisfactory results regarding both Environmental Law 
(Law NO.4 of 1994) and the Nile Protection Law (Law No. 48 of 1982) as well as navigation 
regulations. 

4.3.5 Supporting Infrastructure 

In addition to main items of plant and equipment used to generate electricity and to the 
cooling water system, the following supporting infrastructure will form part of the power plant: 
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Figure 4-5 (f) 

Cooling Water Infrastructure (Preliminary Design) 
SCHEME 1/ : One 3.2 m Intake Pipeline 
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Figure 4-5 (h) 

Cooling Water Infrastructure (Preliminary Design) 
SCHEME 1/ : Two 2.3 m Intake Pipelines 
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1. gas handling facilities, for the compression, metering and control of gas delivery; 
2. electrical connection (cable) to a tie transformer at the Giza North Power Plant 

switch yard ; 
3. storage tanks for so liar oil; 
4. Heat Recovery Steam Generators feedwater make-up and treatment system; 
5. wastewater treatment; 
6. site services; 
7. construction office building; 
8. administration building; 
9. residential colony; 
10. access roads and security/visitor gate house; and 
11. lighting. 

4.3.6 Life Expectancy of the Power Plant 

The design life for the power plant and the associated infrastructure is 25 years. 

With careful maintenance and replacement and refitting of equipment within the 
power plant as required, the life expectancy of the power plant may be able to be 
safely extended beyond 25 years if required (eg to 30-35 years). 

4.3.7 Off-site Information Requirements 

The development of the Giza North Power plant includes the provision of its own 
cooling system using water abstracted from the EI-Rayyah EI-Beheiry and an access 
road, which are both considered within this ESIA report. 

The power plant will also require the provision of the following infrastructure which will 
be subject to separate permits and, if required, ESIAs: 

1. gas pipeline; and 
2. overhead power transmission (220 kV). 

4.4 OPERATIONAL RELEASES TO THE ENVIRONMENT 

4.4.1 Pollution Control Systems and Abatement Technology 

The power plant will include a range of mitigation measures designed to avoid or 
minimize releases to the air, water or land (solid wastes). These measures are 
summarized in Table 4-4. 
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Table 4-4 

Summary of Pollution Control and Abatement Systems 

Release Pollution Control/Abatement System 

Emissions to the Combustion turbine generator will be equipped with dry low- NOx 
air combustors for natural gas (even in partial load condition), and water 

injection for sollar oil. 

Emission to water Effluent will be subject to pH adjustment by acid or alkali addition to 
pH6-9 prior to discharge. 

Effluent will be subject to settlement of suspended solids by addition 
of a coagulant (eg aluminum sulfate) and suspended solids will be 
controlled to be within the allowable limits prior to discharge. 

Effluents that require no further treatment are disposed of directly into 
the EI-Rayyah EI-Beheiry Canal. 

Site drainage from operational areas will be subject to separation of 
oil and greases and suspended solids prior to discharge. 

No wastes will be discharged into the canal. 

Generation and All solid wastes will be disposed of by sanitary landfilfing at authorised 
disposal of solid sites agreed with the EEAA. 

waste 

4.4.2 Operational Releases from the Power Plant 

During operation, the key releases into the environment from the power plant will 
comprise the following: 

1. exhaust gases, which will be emitted to the atmosphere from four stacks and 
normally comprise (during natural gas firing) oxides of nitrogen (NOx), CO2 and 
CO (S02 and particulates will also be emitted when sollar oil is being used) -
details of the guaranteed releases are set out in Table 4-5; 

2. liquid effluent, as set out in Table 4-6; 

3. solid wastes, including solids removed from the cooling water system, sludge 
from tanks and interceptors and general office and canteen waste, as set out in 
Table 4-7. All solid wastes will be disposed of in compliance with EEAA 
regulations at suitably licensed waste disposal sites. 
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Inventory of Emissions to Air from the Power Plant (per unit, 70% (1) Load) (2) 

Fuel 
Natural Cas Sollar Oil 

Emission Rates (glsec) 
NOx 29.94 59.04 

-CO 14.97 14.97 
- 502 0.30 565.36 
- PM 2.02 3.91 
Emission Concentrations 
- NOx (ppmvd @15%02) 25 (3) 42 

(mg/m 3
) 40.6 69.7 

-CO (ppmvd) 25 25 
(mg/m 3

) 20.3 17.7 
- 502 (mg/m3

) 0.4 667.3 
- PM (mg/m3

) 2.7 4.6 

Notes: 

(1) 70% load identifies for the maximum operating conditions of the Gas Turbines. 

(2) The Design Emission Values at different CTG loads for the CTGs supplied to the Cairo North Power Project 
by the consortium of Mitsubishi Heavy Industries, Ltd, and TOMEN corporation (the same rated power as 
the Giza North Power Project) states that emission rates under 100% load condition are similar to those of 
the 70% condition. 

(3) 25 ppm ;s in compliance with the WB standards as per Dec. 2008 guidelines (see Table 2-5). 
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Table 4-6 

Inventory of Liquid Effluents Generated by the Power Plant 

Release Source 

Cooling water Direct coo 1 ing system 

Heat Recovery Steam Heat Recovery Steam 
Generators blowdown Generators System 

Backwash from 2no stage filtration system for 
HRSGs water filtration HRSGs 

feed 

Oil/water interceptor Oil/water interceptor system 
effluent 
Domestic sewage Domestic system associated 

with offices, canteen, 
washrooms, colony .. etc. 

Wastewater Wastewater neutralization 
neturalization effluent basin of demineralization 

system 

Operational site Haedstanding areas of 
drainage • operational plant, bunded 

areas 

Rainwater run-off All other areas, via storm 
sewer and stormwater 
balancing pond 
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Maximum 
Flow Rate Discharge Route 

at 100% Load 
27,000 kg/sec. Via circulating water 

discharge structure 
(CWDS). 

4 kg/sec. To wastewater basin 
and treated water will 
be reused for irrigation. 

0.75m'> per hour To wastewater basin. 
(natural gas) 
11 m3 per hour 
(sollar) 

8m'> per hour To wastewater basin. 

20 m'> per hour Sewer network of 
Markaz Imbaba or 
Sewage treatment 
plant, where treated 
wastewater will be 
reused for irrigation. 

16m'> per hour Via wastewater basin 
(Natural Gas) and CWDS - will be 
20.6m3 per hour also reused for 
(Sollar) irrigation in plant & 

colony. However, there 
will be a separate 
emergency return line 
to the EI-Rayyah EI-
Beheiry. 

Intermittent EI-Rayyah EI-Beheiry 
via wastewater basin 
and CWDS. 

Intermittent EI-Rayyah EI-Beheiry 
via wastewater basin 
and CWDS. 
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Table 4-7 

Inventory of Solid Wastes Generated by the Power Plant 

Maximum 
Solid Waste Source Generation Discharge Route 

(ton per year) 
Wastewater basin Build-up of solid Very low «2 ton per Sanitary landfill 
sludge residues in year), requiring site 

wastewater disposal once every 5 
treatment system years 

Tank sludge Solid residues which Negligible Sanitary landfill 
build-up in fuel and site 
process chemical 
storage tanks 

I nterceptor sludge Drainage Very low « 2 ton per Sanitary landfill 
interceptors used to year), requiring site 
remove solids and disposal once every 6 
oils and grease from months 
effluent 

Heat Recovery Steam Solid residues which 600-800 kg per year Sanitary landfill 
Generators sludge Build up in the site 

HRSG system 

Commercial waste Offices, canteen and Negligible Sanitary landfill 
staff facilities site 

T rash rack and Trash rack and Variable Sanitary landfill 
travelling screen wash travelling screen site 

4.5 OPERATIONAL MANAGEMENT AND STAFFING 

4.5.1 Process Control 

The power plant will be controlled from a central control room, which will contain all 
the process control computing facilities. All main plant variables will be displayed on 
"mimic displays", which will reflect the current operational status of the plant. 

Safety measures, controls and instrumentation will be provided via distributed control 
system (DCS), which will continuously monitor operating conditions and be capable 
of automatically initiating shutdown of the power plant if required. Hence, process 
control will have a high integrity and operator intervention will not be required to 
guarantee the safety of the power plant. 

4.5.2 Staffing 
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The power plant will employ approximately 300 people. 

The power plant will be manned for 24 hours per day, 7 days per week. During a 
normal working day, 225-265 employees will be on-site. During night-time and 
holidays, 48-55 employees will be on-site. 

In addition, specialist contractors will be employed for specific tasks, such as 
modifications to the plant, equipment overhauls, etc. 

4.5.3 Staff Facilities 

The power plant will include facilities for its staff comprising office accommodation, 
lavatories, a prayer room and conference rooms. The residential colony will include 
sporting courts, shops, mosque, recreation area, green sports and parking facilities. 

4.5.4 Staff Training 

All staff will undergo integrated training in the following: 

1. general operation of the power plant; 
2. specific job roles and procedures; 
3. occupational health and safety; and 
4. contingency plans and emergency procedures. 

The training program will be designed to ensure that appropriate skilled staff are 
available to operate the power plant at all times. 

4.5.5 Operational Expenditure 

The typical annual operational expenditure at the power plant will be US$6 million (as 
a 20-year average), although during periods when major maintenance is carried out 
the expenditure could rise to over US$9 million in a particular year. It is expected that 
70% of the operational expenditure will be spent locally, on labor, consumables, 
equipment repair, general maintenance, etc. The payroll (including benefits and 
overtime) is expected to be approximately US$ 2.6 million per year. 

4.6 OPERATIONAL ENVIRONMENTAL HEALTH AND SAFETY 

The environmental health and safety plan for the operation of the power plant is 
described in Section 8. 

The design, construction and operation of the power plant will comply with the 
applicable requirements of Egyptian and WB guidelines related to environment, 
health and safety (see Section 2). The health and safety of the workforce and the 
local population and protection of the environment are of paramount importance in 
the design and operation of the power plant. 

The operational environment, health and safety plan will include provisions to monitor 
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compliance with the key provisions of the Egyptian and WB guidelines listed in Table 
4-8. 

Table 4-8 

Key Components of the Operational Environmental 
Health and Safety Plan 

Issue 

Atmospheric emissions and ambient 
air quality 

Liquid effluent discharges 

Noise emissions and ambient noise 
levels 
Solid and hazardous waste 
management 
Occupational environmental 
management and health and safety 

Use of pesticides and chemical 
compounds 
Use of chemicals 
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• 

• 
• 
• 

• 

• 

Provisions within the Operational 
Environmental Health and Safety Plan 

Ambient air quality standards. 
Emission limits. 
Specific conditions for fuel use. 
Discharge limits. 
Specific conditions for development on 
the canal bankline. 
Noise emissions limits applicable to land 
use zone. 
Specific conditions on storage and 
handling of hazardous waste. 
Ambient air quality standards for the 
workplace. 
Ambient temperature standards for the 
workplace. 
Noise limits for the workplace. 
Specific conditions on electrical safety in 
the workplace. 
Specific conditions on working in confined 
spaces. 
General conditions on health and safety. 
Specific conditions on personnel training. 
Specific conditions on record-keeping and 
reporting. 
Specific conditions on the use of 
pesticides and related chemicals. 
Specific conditions on the use of 
hazardous chemicals. 
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4.7 CONSTRUCTION ACTIVITIES AND PROGRAM 

4.7.1 Construction Program and Schedule 

The construction program is planned to be completed within 36 months. 

The key phases and activities within the construction program are shown in Table 4-
9. The normal hours of working for construction are shown in Table 4-10. 

4.7.2 Construction Materials 

Preliminary estimates of the main construction materials which will be required to 
construct the power plant, excluding specialist plant and equipment, are set out in 
Table 4-11. 

Table 4-9 

Summary of Construction Activities 

Indicative 
Activity Description of Activities Timing from 

Mobilization 
Construction Mobilization, establishment of site offices, installation of Months 1-3 
Start and Site temporary utilities, site survey. 
~At-iln 

Preliminary Establishment of temporary facilities, topsoil stripping, Months 1-6 
Works excavation, construction of site roads access, drainage, 

services, fencing. 
Earthworks, Piling, establishment of base slabs, footings, pits and Months 5-15 
Piling and tanks. 
Foundations 
Steelwork Construction of steel frames for buildings and support of Months 10-22 

plant. 
_, Plant Installation of HRSGs, generators, etc. Months 12-37 

Installation 
Mechanical Installation of pipework, pumps, compressors, cooling Months 16-31 
and Electrical water ducts, power cabling and switchgear process 
Installation controls, HVAC, pumps, motors, fans heat exchangers. 
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Table 4-10 

Normal Hours of Working for Construction 

Day of Week Hours of Normal Working 
Saturday-Thursday 07:00-03:00 hours lO) 

Friday No work 
Holy Days and Holidays(a) No work 
Notes: 
a. Holy Days and Holidays include Christmas, Eid-E1-Fitr, Sham EI Nessim, Sinai Day, Labor Day, Eid-EI-Adha, 

Moslem New Year, Revolution Day, Prophet's Birthday (EI-Mawled EI-Nabawy). Armed Forces Day. 

b. Construction work between Saturday and Thursday will be undertaken in two x 8 hour shifts. 

Table 4-11 

Preliminary Estimates of Construction Materials 

Construction Material 
Quantity 

(tons, unless otherwise stated) 
Cement powder 9000 tons 
Fine aggregates 9000 m3 

Coarse aggregates 18000 m3 

Structural steel 1854 tons 
Potable water 45 m3/day 
Raw water 100 m3/day 

4.7.3 Construction Workers 

The ConsultantlEEHC/CEPC will seek to utilize qualified contractors with 
demonstrated performance in the construction of power stations and construction of 
projects in the region. Wherever practicable, local employment opportunities will be 
maximized. 

Most fabrication will take place prior to delivery to the site and all erection of 
structures and installation of equipment will use local craft labor, including the 
following professions: 

1. engineers; 
2. boiler makers and installers; 
3. carpenters; 
4. cement masons; 
5. electricians; 
6. iron workers; 
7. millwrights; 
8. pipefitters; 
9. teamsters; 
10. laborers; and 
11. welders. 
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4.7.4 Construction Traffic 

The traffic generated by construction is estimated as shown in Table 4-12. The 
amount of construction traffic will vary throughout the construction period. 

Table 4-12 

Estimated Construction Traffic 

Traffic Generation Traffic Generation 
Day shift Night Shift 

Peak 
Total in 

Peak 
Total in 

Shift Shift 
Heavy Goods Vehicles (HGV)\a) 10 100 0 0 
Construction Workers Vehicles (b) 82 164 77 88 
Abnormal Loads (e) 0 0 2 4 
Notes: 
a. Assume that all HGVs travel to and from the site during the daytime shift. 
b. Assume that 75% of the constructicn workers wil1 travel by contract bus at an occupancy rate of 10 per 

vehicle. The remaining 25% of the work force will travel to and from the site by car at an occupancy rate of 3 
per car. 

c. The timing of deliveries of abnormal loads will be agreed with the CA; however, it is assumed that these 
deliveries will occur during the night shift to minimize road congestion. There will be approximately 35 
abnormal loads during construction. 

4.7.5 Construction Safety 

The Contractors will be required to develop and implement a construction Quality 
Control Program. A key part of the Quality Control Program will be a Health and 
Safety Plan, which the construction contractor(s) will be required to comply with as a 
condition of contract. 

4.7.6 Environmental Management During Construction 

The Project Company recognizes that construction activities need to be well
managed and controlled to avoid potential environmental impacts from nois, dust, 
odor, effluent, traffic and other forms of disturbance by construction workers and 
fixed or mobile plant. 

The construction activities will incorporate range of mitigation measures to minimize 
the potential for environmental impacts to occur (see Section!). 
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5. 

5.1 

DESCRIPTION OF THE ENVIRONMENT 

GENERAL SETIING OF THE SITE 

The proposed power plant site is located on the eastern bank of the EI-Rayyah 
(Canal) EI-Beheiry, a main branch of the Rosetta Branch of the River Nile, 
approximately 40 km northwest of Cairo City, and at the kilometer 20 southeast 
EI-Khatatba along the immediate side northeast the Mansheyyet EI
Qanater/ltay EI-Baroud Road, which runs parallel to the EI-Rayyah EI-Beheiry. 
The site is within the administrative boundary of the 6th of October governorate 
and its Markaz of Imbaba & Menshat EI-Qanater. The site, also, is within the EI
Kata agricultural complex, an area being developed for agricultural use. The 
area surrounding the site is locally known as the EI-Kata area. The general site 
location is given in Figure 5-1 (A, B & C-Landsat image of the EI-Kata Region). 

For the purpose of defining the study area for this ESIA, the assessment has 
focused on an area stretching 15km to the north, west and south of the site and 
across the EI-Rayyah EI-Beheiry, whilst also taking into consideration wider 
regional issues where relevant. 

The site is situated in the heart of the cultivated lands. It forms the flat area 
which is a part from the Nile Delta plain. Many small villages (Ezzab I Kafr) are 
littered around the area. 

The site is located a small distance to the immediate north of the existirlg 
poultry farm at km 22 EI-Khatatba and 5 km north west Ezbet Sayyed Ibrahim, 
the nearest residential community to the site. The project site is owned by the 
Cairo Electrcity Production Company (CPEC), an affiliate company to the 
Egyptian Electricity Holding Company (EEHC), and consists of flat land 
measuring approximately 337m by 876m with a total allocated area of 
275,000m2

• This includes land required for building the power plant. A large 
land area (about 60 Feddans) on the site is covered with fruit trees (mangoes, 
tangerine), palm trees and cultivation of wheat and vegetables. The site is 
flanked on three sides (west, north and east) by agriculture lands with similar 
land use. The main road runs parallel to the west southern side of the site 
connecting to the city, Sixth of October, which is 25km west with a reported 
population of over a million people. The site has a small office building currently 
being used as a rest house. The site is surrounded by a barbed wire fence 
along the boundary and display boards announcing that the site is being 
proposed for construction of a power project. The site has a large ground water 
well, 50m deep, connected to a 75 HP pump, which reportedly runs 6 hrs every 
day to supplement water supply from the adjoining canal. 

The entire land area reportedly belongs to one owner (Mr. Mohamed Galal 
Mohamed Kandil) from whom the CEPC purchased this land in February 2009 
at a commercially negotiated value 37 Million Egyptian Pounds. To the north of 
the site, the nearset settlement is 5-6 km northwards at village EI-Kata with a 
population of over 7000 people. The process of selecting the current site was 
based on consideration of 2 other alternative site options. The other site options 
were rejected for a variety of factors, including parcel size, price and proximity 
to road, water, transmission lines and gas. Figure 5-2 shows localized map of 
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the proposed site area and Figure 5-3 presents the general layout of the Giza 
North power project. 

The proposed site and the land to the surroundings is flat. The topography of 
the site is described in more detail in Sections 5.2 and 5.8. 

The proposed site is situated about 5-6 km of AI-Kata Village and about 20km 
southeast of EI-Khatatba City. The site covers around 70 Feddans and is 
delimited by: 

• Latitudes 30 14 35 & 3015 09 N; and 
• Longitudes 30 56 39 & 30 56 59 E 

The ground elevation ranges between 20 and 25 m and above sea level. 

Geologically, Bilqas Formation represents the top most part of the Nile Delta 
sediments. It consists of alternating sands and clays with plant remains and 
peat deposits occurred most likely in lagoons and brackish swamps interrupted 
by beach sands. The average thickness is about 50 m. 

Across the main regional road from the site there is the EI-Beheiry Canal which 
will serve as a source for the power plant's condenser cooling water intake via a 
once-through cooling system and final discharge. 

Potable water to the plant will be provided through the water supply network of 
the nearest village area reaching to the site, supplemented by new groundwater 
wells. Existing land uses surrounding the site are described in more detail in 
Section 5.8. 

The area is dissected by a system of irrigation and drainage. The main 
irrigation canal is the EI-Rayyah EI-Beheiry Canal. The width of this canal is 
about 50 m and its depth ranges from 4.5 m to 5 m. The canal contains aquatic 
habitat as same as the river Nile in this regions. 

The surface water system comprises the River Nile Rosetta Branch. The 
irrigation network generally starts from the Rosetta Branch, and EI-Rayyah EI
Beheiry Canal. 

The Rosetta Branch provides fresh water to EI-Rayyah EI-Beheiry Canal for 
domestic and irrigation demands. It also provides fresh water for various 
agricultural applications and discharges the rest of fresh water in the 
Mediterranean Sea for balancing pressures of erosion and salt water intrusion 
in the coastal region. 

The water quality in Rosetta Branch is generally fair. It was estimated (by Awad 
and Yousef, 2002) that the Rosetta Branch receives more than 0.5 million 
m3/day of untreated or partially treated domestic and industrial wastes and 
huge amounts of agricultural drainage water. 

The groundwater aquifer is highly productive. The aquifer is recharged by the 
infiltration from the irrigation systems and the excess irrigation water. 

Power PrOject 
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Land cover on the site consists primarily of green cultivation, with dense low 
and mid-rise growing vegetation. Scattered low-rise type housing residences, 
agricultural activities and other small-manufacturing and irrigation land uses are 
located on wider area around the site and in its immediate vicinity and the 
cultivable nature of the area provides great opportunity for agricultural 
production. 

Agriculture activity found at and around the project site showed that only two 
types of land uses for agriculture purposes are present. The first type includeds 
areas designated for some trees (orange and mango) cultivation which 
concentrated at the eastern side of the bank of EI-Rayyah EI-Beheiry canal. 
This areas are mainly dependent on the intensive mango and orange plantation 
trees without introducing any other type of plant in the off season period. 

Most of these farms at the bank are small to medium size farm with a front on 
road at the canal ranged from 200 to about 2000 meters. All the drainage water 
from these farms is directed towards Rayyah EI-behery canal. Another form of 
the cultivated land is used in traditional agriculture all year around. This type of 
agriculture includes several crops which are selected to tolerate the weather 
around the river Nile in different agricultural seasons. These crops include 
Winter crops dominated by wheat, berseem, tomatoes, and cabbage ... etc, 
while the Summer crops include mainly maize, cotton, ... etc. Papyrus is now 
largely absent from the delta. 

Crops in Giza and 6th of October governorates vary between field crops 
(Summer and Winter) and vegetables and fruits. The agricultural sector 
includes other related activities like poultry and cattle raising, in addition to 
some industries that depend on agricultural raw materials like food processing 
and textiles. 

Field survey indicated that there are no significant terrestrial ecosystems on, or 
near, the proposed site. The ecosystems present are typical of those 
throughout the western part of the Delta, west of the Rosetta Branch. Moreover, 
no Beduin settlements or any indigenous groups were observed in, or near to, 
the project location. A small number of scattered houses were observed in the 
lands of individual farmers or investors, approximately 3 km south east the 
project site, these homes are resided by few farmers. 

Inside the cultivated lands around the site area some farm animals are present 
as donkey, cattle, sheep and cow. In the wider area around the site, there are 
some villages inhabited by several aggregations of fishermen and farmers. 
Most of the villages are concentrated on the eastern side of the EI-Rayyah EI
Beheiry canal. 

The annual average surface water temperature in the the EI-Rayyah EI-Beheiry 
site area is 20.7°C, with a range of 12.5°C (recorded in February) to 29°C 
(recorded in August). The highest monthly average surface water temperatures 
are 27.5°C in July and 29°C in August. 

The climate in the study region is one of the mildest climates in the 

ESIA for Nonh Combined Cycle Power Project 
January 20 10 



ENGINEERING CONSULTANTS GROUP 

Mediterranean Sea region. Winter temperatures are higher than in any other 
part of the Mediterranean coast. Generally, this climate, however, gradually 
changes as one moves south and at about 40 to 50 km inland, merges into 
Mediterranean Saharian climate. As far the area occupies a portion of the 
Mediterranean zone, it has a special climate which differs from the inland areas. 
It is characterized by a comparatively high humidity, frequent dew formation 
and small diurnal temperature variations. 

The temperature data collected at Giza North for a 35 year period indicates a 
maximum monthly-average temperature of 35.3°C in July and a minimum 
monthly-average temperature of 6.9°C in January. Summertime high 
temperatures average 35.1°C while winter lows reach 8.1°C. The annual
average temperatures is 21.52°C with record highest and low temperatures of 
48 and -1 .1 °c, respectively. 

The average amounts of rainfall observed in Giza North site range between 0.0 
mm and 4.9 mm. The annual rainfall preCipitation is about 22.2 mm. The rainy 
season begins during the second half of October. December and January are 
the rainiest months with an average of 4.9 mm/month. Some showers are still 
observed in March, 2.9 mm/month. 

Relative humidity does not vary greatly through the year, staying between 50% 
and 60% at noon and between 60% and 70% in the morning and in the 
evening. 

Wind speeds are generally light to moderate with an annual-average speed of 
approximately 2.66 meters per second and rarely exceed 5.65 m/sec. 

The Northwest winds prevail with a frequency of 30 - 40%. Winds in the Winter 
can be strong and stormy. A dry hot south west loaded with sands and dust 
(Khamasin wind) blows on occasions for three to four days during the Spring. 
During the Summer, the wind decreases steadily and in September there are 
many calm days. 

No archaeological resources are known in this site. Local archaeological 
authorities have been consulted, where they confirmed that the near area 
around the site proved that no historic resources exist. 

The main transport infrastructure linking the Giza North area to the country 
main ports facilities is principally based on road network. The site is accessible 
through a major Regional Road from Cairo to EI-Khatatba via Delta Barrage. 
The Qanater / Khataba regional Road and the Cairo I Qanater Road are the 
main two roads linking the site with the national road network. 

The main national roads connecting sea ports to the Giza North site are: Cairo/ 
Alexandria Desert Highway and Cairo Alezandria Agricultural Highway from 
Alexandria port and both of Cairo I Suez desert Highway and Port Said / Suez 
highway from Suez, Port Said and Damietta ports. 

The site, also, is accessible via railways network through EI-Manashy railway, in 
the immediate west of the EI-Rayyah EI-Beheiry canal, parallel to it. 
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The proposed site lies within the administrative boundary of the 6th of October 
Governorate, which is recently formed· as a distinct Governorate, separated 
mainly from Giza Governorate, where most of its Kisms I Marakez I Districts I 
Cities were basically affiliated to Giza Governorate. The Governorate of the 6th 

of October has prepared an Urgent Development Plan (UDP) for land-use 
management and planning, in which it sets out its policy to control development 
in the the 6th of October region up to 2017. 

The 6th of October Region Master Scheme, 2009 is shown in Figures 5-6(A) 
through (F). The proposed land uses around the project site include new 
urbanized and residential development areas, which discussed in more detail in 
Section 5.8. 
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Figure 5-1 (A) 

Location Map of the Proposed Site 
within the Egyptian Context 
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Figure 5-1 (8) 

Location Map of the Proposed Site 
within the 6th of October governorate Context 
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Figure 5-1 (C) 

Location Map of the Proposed Site within the Giza Governorate Context 
(before sparation of the 6th of October Governorate) 
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Figure 5-1 (0) 

Landsat Image of the Wider Delta Area 
Showing the Proposed Site of the Giza North Power Plant 
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Figure 5-1 (E) 

Landsat Image of the Wider EI·Kata Area 
Showing the Proposed Site of the Giza North Power Plant 
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Figure 5~1 (F) 

Enlargement of the Giza North Power Plant Area 
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Figure 5-1 (G) 

Schematic Layout Drawing of the Giza North Power Project 

Schematic Layout of Giza North Power 
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Figure 5-2 

Locailzed Map of the Proposed Site 
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Figure 5-3 (A) 

General Area Map of the Giza North Power Plant 
with Locations of Permanent Control Points 
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Figure 5-3 (B) 

General Layout of the Giza North Power Plant 
and Its Easments 
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Figure 5-6 (A) 

Markaz Imbaba Region Master Scheme, 2009 
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Figure 5-6 (8) 

Urban Development Plan for the EI-Kata Zone, 2009 
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Figure 5-6 (C) 

Urban Development Plan for Abu Gha/eb Vii/age, 2009 
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Figure 5-6 (0) 

Urban Development Plan for Wardan Village, 2009 
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Figure 5-6 (E) 

Urban Development Plan for Bani-Salama Village, 2009 
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Figure 5-6 (F) 

Urban Development Plan for Vii/ages 
of the Desert Rear, 2009 
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5.2 SOILS, GEOLOGY, HYDROGEOLOGY, TOPOGRAPHY AND 
SEISMICITY 

5.2.1 Introduction 

Information on soils, geology, hydrogeology and topography was obtained from 
the following sources: 

• review of the 1 :50,000 scale and 1 :500,000 scale as well as both 1 :25,000 
scale and 1 :5000 scale Geological and Geographical Maps; produced by the 
Egyptian Military Survey Authority and the Egyptian Geological Survey and 
Mining Authority (EGSMA); 

• discussions with the Department of Natural Sciences, College of Sciences 
and the Institute of Environmental Studies and Research, Ain Shams 
University; 

• discussions with the National Authority for Remote Sensing and Space 
Sciences (NARSS), State Ministry of Scientific Research and Technology; 

• review of the Hydrogeological Map of Egypt; 

• observations made during the site visits, by ECG and their SUb-Consultants 
in June 2008; and 

• baseline Study on the "Physical Environmental and Geological Setting of the 
Giza North Proposed Combined Cycle Power Plant, 6th of October 
Governorate, Egypt", conducted by "Commercial Services Corporation 
(CSC) ", May 2008. 

The general topography of the area is shown in Figure 5-7(A & B). 
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Figure 5-7 (A) 

General Topography ofthe Project Area 
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Figure 5-7 (8) 

Topography of the Area Surrounding 
the Proposed Site 
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5.2.2 Geomorphic Features 

ESIA for Giza 
January 20 I 0 

The geomorphology of the Nile Delta and the study area as well, can be 
described according to the following geomorphic land forms: 

Topography 

The Nile Delta appears as a triangle shape, its base in the north stretched 
between Rosetta and Dameitta while its apex in the south. The length of the 
delta from south to north is about 170 km. its width from east to west is about 
220 km. while it covers about 50 ,000 km2

. It means that, the delta comprises 
about 6 % of the total Egyptian lands (Figure 5-8). 

The Nile Delta branches 23 km. north of Cairo (Delta Barrage I EI-Qanater EI
Khayria) in an area very suitable for the spreading of the deltaic deposits .The 
river deposits its load in the form of delta because of the gentle gradient 
accompanying its arrival to the Mediterranean Sea. 

Topographically, the area has a very gentle slope toward the coastal shoreline. 
The elevation ranges from 20- 25 m. above sea level. 

From the topographic contour map, we noticed that the contour lines bend 
southeast ward in the eastern and western parts of the delta, but in the central 
part, the contour lines run in an eastward direction. It means that, the land in 
the west (Rosetta Branch region) slopes northwest ward. 

Cultivated Lands 

The site is situated in the heart of the cultivated lands. It forms the flat area 
which is a part from the Nile Delta plain. Many small villages (Ezzab I Kafr) are 
littered around the area. 

The area is dissected by a system of irrigation and the drainage system. The 
main irrigated canal is EI-Beheiry Canal or EI-Rayyah EI-Beheiry Canal (Figure 
5-9). 
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Figure 5-8 

The main Geomorphic Features in the Nile Delta 
(After Embabi, 2004) 
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Figure 5-9 

General View for the Area Selected 
for the Construction of the Power Plant 
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5.2.3 Geological Setting 

January 20 I 0 

The present geological studies resulted in establishing the stratigraphic setting 
of the sedimentary sequence in the area under the consideration and the 
structural elements that affected the area during the geological history. 

Stratigraphy 

A brief description will be given to describe the different litho-stratigraphic rack 
units that exposed in the surface and encountered in the sub-surface as shown 
in Figures 5-10 & 5-11. 

Surface Rock unit 

The coastal plain of the Nile Delta characterize by the occurrences of the 
following rock units referring to the Pliocene -Quaternary ages. These units 
are: 

Pleistocene Rock Units 

- Bilqas Formation (Neonile) 

Bilqas Formation represents the top most part of the Nile Delta sediments. It 
consists of alternating sands and clays with plant remains and peat deposits 
occurred most likely in lagoons and brackish swamps interrupted by beach 
sands. The average thickness is about 50 m. Zaghloul A. (1984 and 1996) 
presented a compiled geological section that encountered at different areas in 
Egypt. Said, R. (1981) and Zaghloul Z. (2001) present the stratigraphic column 
for the Nile Delta region with special emphasis on the early Mesozoic onward 
based on data available from wells drilled by Oil Companies. This formation 
represents the Nile Delta flood plain and the cultivated lands. 

Sub-surface rock units 

According to Said (1981), Zaghloul E., 1984, Rizzini et. al,( 1976) and EI-Heiny 
and Morsi, ( 1992 ) , the sub-surface lithostratigraphic units can be described 
from younger to older formation as follows. 

Mit Ghamr Formation (Neonile) 

The depositional environment of this formation is probably shallow aquatic to 
fluvial. It is a typical fill-up of basin with shelly sands, Coqina beds, clay and 
peat. Its age is upper most Pliocene to Pleistocene. 

The structure contour map presented by Zaghloul, Z et. al. (2001) shows a 
closed low structure around Manzala Lagoon and in EI-Tina Bay. The 
lithofacies map indicates dominance of Deltaic sand of Stanley et. al. (1993). 
Most probably, the Mit Ghamr Formation is corresponding to the Prenile 
Sediment of Said (1981) (Figure 5-11). 
EI-Wastani Formation (Protonile) 
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It consists of thick quartzose sands with argillaceous interbred. The thickness 
ranges from 120 to 300 m. The depositional environmental is transitional 
between the outer shelf facies of the underlying Kafr EI-Sheihk Formation and 
the overlying Mit Ghamr Formation. The age was assigned to Upper Pliocene 
and could be equivalent to Baltim Formation (Kora, 1980). 

The structure contour map presented by Zaghloul .Z. et. al. 2001 discloses a 
complex basin of general NE trend controlled by the NE Pelusium fault system 
and NW fault west of the Nile Delta (Cairo - Wadi AI- Natrun - Alexandria 
fault). The average thickness is about 300 m. and increasing to the north on the 
offshore area. 

Kafr EI-Sheikh Formation (Paleonile) 

The formation ranges in age from Lower to Middle Pliocene. The sequence 
consists of soft clays with inter-bedded poorly consolidated sands with a clayey 
matrix. The clays are composed in equal proportions of Kaolinite and 
Montmorillonite with very little Illite. The development of this series appears to 
be rather constant over the entire Delta area. Its top is defined by the overlying 
EI-Wastani Formation sand which has a typical littoral fauna. However, they 
have been totally penetrated in nearly all deep wells drilled in the delta. 

Abu-Madi Formation (Paleonile) 

The formation is represented by a series of thick sand bodies interbedded with 
thin shales. The sand is cross-bedded and overlies the Rosetta Anhydrite in 
Abu-Maadi, EI-Wastani and Abu-Qir fields while in the study area, the formation 
unconformable overlies the Qawasim Formation. Abu-Maadi Formation was 
deposited in a deltaic environment and grades up into shallow aquatic 
environment. The type section is present in the Abu-Maadi well in the depth 
interval from 3007 m. to 3229 m. The Abu-Maadi Formation is the Gas 
producing horizon in the Nile Delta region. The gas was assigned to the Lower 
Pliocene. The isopach map presented by Zaghloul. Z. et. al. (2001) indicates a 
shallow marginal basin with thickness increasing northward and decreasing 
southward. Rizzini et. al. (1976) described this rock unit as composed of inter
bedded sands and Clay layers at the top with aquatic fauna of the 
Mediterranean Lower Pliocene Sea. 

Qawasim Formation (Eonile) 

This formation overlies the Sidi Saleim Formation and underlies the Abu-Maadi 
Formation with unconformity surface due to the missing of Rosetta Formation 
(Anhydrite section of Upper Messinian). It comprises a thick section of sand 
and conglomeratic series of Middle to Upper Miocene. 

In any case. the development of the section marks a change in the depositional 
environment from fluvial- deltaic to marine. 

Sidi Salem Formation 
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It is consisting of predominant shale's with few interbedded dolomitic marls and 
rare sandstone. The upper limit is formed by the base of the thick 
conglomeratic series of the Qawasim Formation. This formation was subjected 
to extensive facies changes both laterally and vertically. The average thickness 
is about 311 m. from depth 1664 m. to 1975 m. as measured in Rommana well-
1. 

The depositional environmental conditions in the Nile Delta are shown on 
Figure 5-10. In order to understand and follow the sub-surface litho
stratigraphic units, it can be easily interpreted using Figure 5-11. 

Tectonic Setting 

Generally, the Egyptian platform may be subdivided, from south to north into 
the following four units (Figure 5-12), Craton and Stable Shelf in the south, 
Unstable Shelf in the north and the Hing Zone at the coastal area .The hing 
zone is located between the mobile shelf and the miogeosynclinal area. It 
causes a rapid, basin wards thickening of Oligocene to Pliocene sediments, 
and practically coincides with the present Mediterranean coastal area. 

Generally, the Nile Delta can be subdivided tectonically into three major 
tectonic blocks as follows: 

• The rim as the southern Delta which is bounded by the main alluvium 
valley before branching. The main tectonic feature of the Deltas rim is the 
imprint of the late Cretaceous Syrian arc folding system. The apex of the 
rim is characterized by uplift of the Eocene formations (Mokattam and 
Giza Plateaus). On the other hand, the apex of the Delta is marked by 
intersection of 3 faults; Pelusium Shear - Gulf of Suez - Cairo
Alexandria and the Sebennetic faults. 

• The central block of the Nile Delta is situated to the north of the southern 
rim and to the south of the Miocene hinge zone. It is nearly divided by the 
Mit Ghamr shear. Oligocene volcanicity is the most significant feature of 
the central block. 

• As far the area is located in the Nile Delta flood plain, the structural and 
tectonic setting did not affected on the Quaternary Nile sediments and it 
can be only detected from the sub-surface correlations, cross-sections 
and geophysical works. 
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Figure 5-10 

Generalized Litho-Stratigraphic Column of the 
Nile Delta with Inferred Old Tertiary and Pre-Tertiary Sequences 

(After Schlumberger, 1984) 
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Figure 5-11 

Stratigraphic Model of the Neogene - Quaternary in the Nile Delta 
(After Schlumberger, 1984) 
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Figure 5-12 

Schematic Map Showing Major Tectonic Elements of Northern Egypt 
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5.2.4 Natural Resources 

Natural Gas and Oil 

Successful petroleum exploration requires defining favorable sites for 
hydrocarbons trapping that can be economically explored. The following points 
may be helpful in such regard. 

• The litho-facies map, Figures 5-10 & 5-11, of the Upper Cretaceous 
points out a possible reef development along more or less the Mit-Ghamr 
Shear. The Upper Cretaceous reefs could be at depths less than 2000 
meters, and the entire Upper Cretaceous succession could be explored 
by wells totaling less than 3200 meters deep. 

• The Nile Delta is currently known as a natural gas prone mainly from 
Miocene and Pliocene fields (Figures 5-13 & 5-14). The temperature and 
pressure of these fields suggest the Nile Delta should be an oil producing 
regime rather than its present status. Oil may be still waiting for the 
exploration in formation older than the present gas producing pays 
(Zaghloul, Z. et al. 2001). Oil had been already discovered in the 
Oligocene sediments of Qantara and Tinneh fields and the Cretaceous 
sediments of Mango discovery (EGPC, 1994). 

• Oligocene oil potentials may exist in the tilted blocks of the Oligocene rift 
(Elgammal, 2001) in the center of the Nile Delta. Potentials also could be 
associated with the Oligocene volcanic plugs (Elgammal and Omran, 
2001). 

Fishing Industries 

EI-Rayyah EI-Beheiry is the main source for fishing in the western parts of the 
proposed site. 

5.2.5 Water Resources 

Surface Nile Water 

The surface water system comprises the River Nile Rosetta Branch. The 
irrigation network generally starts from the Rosetta Branch, and EI-Rayyah EI
Beheiry Canal. 

The Rosetta Branch provides fresh water to EI-Rayyah EI-Beheiry Canal for 
domestic and irrigation demands. It also provides fresh water for various 
agricultural applications and discharges the rest of fresh water in the 
Mediterranean Sea for balancing pressures of erosion and salt water intrusion 
in the coastal region. 
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Figure 5-13 

Litho-Stratigraphic Sequence and the Main Producing Horizons 
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Figure 5-14 

Nile Delta Basin, Gas Fields and Main Discoveries 
(After Abdel Halim, 2001) 
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The water quality in Rosetta Branch is generally high. 

It was estimated by (Awad and Yousef I 2002 ) that the Rosetta Branch 
receives more than 0.5 million m3 I day of untreated or partially treated 
domestic and industrial wastes and hug amount of agricultural drainage water. 

The source of the surface water are: 

1. EI-Rayyah EI-Beheiry which extend for about 42,62 km from Delta 
Barage to Khatatba and the annual discharged is 56 m.m3

. 

2. EI-Rayyah EI-Nassery which extended for about 41,32 km. and the 
annual discharge is about 28 m.m3

. 

Groundwater 

The groundwater aquifer is highly productive. The aquifer is recharged by the 
infiltration from the irrigation systems and the excess irrigation water. Referring 
to the Hydrogeological Map of Egypt (Nile Delta Map, scale 1 :500,000 - RIGW, 
1992) and others, the groundwater conditions and the aquifer geometry can be 
summarizing as in the following: 

1. The Quaternary fluviatile and fluvio-aquatic sand and gravel with interbeds 
of clay and having a thickness of about 1300 m. and developed into three 
formations namely: Bilqas at top, Mit Ghamr in the middle and EI-Wastani at 
the base (Said, 1981). 

2. The Lower Miocene fluviatile and f1uvio-aquatic sand with clay and 
limestone interbeds which having a thickness more than 1000 m. 

Other aquifer systems are known in the Nile Delta basin, but are only of local 
importance .The litho-stratigraphic units forming this system sometimes 
referred to the Delta aquifer system (RIGW.1992). Such units cover the greater 
portion of the inland area of the Nile Delta region. Figures 5-15 and 5-16 show 
some groundwater lifting equipment and Figure 5-17 presents the groundwater 
characteristics for the study area. The following factors are of great interest. 

1. The aquifer system in the Nile Delta region is semi-confined type where the 
silty clay layer is well represent and which act as an aquitard. 

2. The Nilotic aquifer system is underlain by a thick clay bed (Pliocene-Kafr 
EI-Sheikh Formations) which act as aquiclude. The position of the aquifer 
relative to mean sea level ranges from near sea level to more than 1000 m. 

3. The lithology of the aquifer changes from more sandy and gravelly in the 
south to more silty and clayey in the north. This change is related to change 
in the depositional environment. Most of the water wells are restricted to the 
top most part of the aquifer. 

4. Generally, the groundwater flow is defined by definition perpendicular to the 
piezometric contour lines and is therefore from south to north. Other flow 
directions are both to the west and to the east. 

The groundwater level in the Quaternary aquifer fluctuates allover the year in 

ESIA for Giza North Combined Cycle Power Project 
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response to the recharge - discharge processes. The Delta aquifers in general 
are mainly recharged through the influent sectors of the two Nile branches 
especially in front of the barrages, also through the seepage from the irrigation 
drainage network covering the entire present delta. Deep percolation from the 
flood irrigated fields and the occasional winter rainfall has a major role 
recharging the aquifer. 

Two wells equipped with pumps are reported as follows: 

1. Shallow wells; it is a vertical shaft for 10 m. deep to pump the water directly 
from the surface water of EI-Rayyah EI-Beheiry (Figure 5-15). 

2. Deep well; it is a dug well for about 70 m. deep for the abstraction of 
groundwater. The water level is about 9 m. below the ground surface 
(Figure 5-16). 

Water Uses 

1. Irrigation: The irrigation water is free of charge and readily available for 
almost all lands that officially declared as agriculture land. The irrigation 
system in the study area is combined to the gravity and water lifting system. 
The most important canals in the area are EI-Rayyah EI-Beheiry and EI
Rayyah EI-Nassery. 

2. Drinking and domestic: All water for drinking and domestic purposes are 
processed and treated Nile water from the Rosetta Branch and the related 
EI-Rayyah EI-Beheiry. 

5.2.6 Natural Hazards 

Earthquake 

The study of the historical earthquakes is useful and constructive tool in 
understanding the undue consequences associated with the ancient 
earthq uakes. 

Generally, the distribution of the earthquake epicenters in Egypt is mainly 
located along the main three trends (systems) as shown in Figures 5-18, 5-19 
and 5-20. These trends are: 
• Gulf of Aqaba - Dead Sea ( Levant) trend, 
• Red Sea, Gulf of Suez, Cairo - Alexandria trend and 
• Fayum - Cairo - Pelusium trend. 

Kebeasy (1990) considered the NW trend is the major active trend affecting the 
western part of the Nile Oelta.The clustering of earthquakes offshore 
Alexandria (Figures 5-18 and 5-19), a Rosetta and Damietta area is a 
conspicuous feature of the seismicity of northern Egypt. Other clusters of 
earthquakes are seen beneath the northwestern and central Nile Delta. 
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Figure 5-15 

Vertical Shaft (Well) Equiped with Pump 

Figure 5-16 

Deep Well for Groundwater Abstraction 

ESIA Combined Cycle Power Project 
January 20 I 0 



ENGINEERING CONSULTANTS GROUP 

Groundwater Characteristic at Central and Western Delta Region 
(After RIGW, 1998) 
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Figure 5-18 

Major Structure Elements Controlling Nile Delta Development 
(After Z. Zaghloul et al., 2001) 
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Figure 5-19 

Epicenters Distribution of Instrumental Earthquakes in 
Northern Egypt (1900 - 1997) 

[modified to show the active seismic trends] 
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The shape of the Nile Delta is tectonically controlled. Beyond, the controlling 
structural elements are, the Pelusium Line in the east, the Cairo - Natrun Line 
in the west, Mit Ghamr Line in central delta and the Qattara - Eratosthenes Line 
in the north (Figure 5-19). The huge thickness of clay and silt of the Nile 
sediments minimize and reduce the impact and the hazards of the earthquakes 
especially the deep one. 

Flash Flood 

As far the site is located at the delta plain which is almost flat, the absences of 
any drainage systems and very low topographic relief, it is clearly shown that 
the site of the power station is far from the threat and the impact of the flash 
floods especially after the construction of the High Dam which controlling the 
Nile Floods. 

Neotectonics 

With regards to the neotectonics, the present delta plain is considered stable 
(Figure 5-20). 

5.2.7 Man-Induced Hazards 

Stability of the Canal Embankment 

The embankments of AI-Rayyah AI-Beheiry (AI-Rayyah AI-Nassery) should be 
monitored routinely to avoid any problem may occurred due to the impacts of 
pumping the intake water and the drain water. From the field observation, the 
canal embankment is subjected to erosion process and should be protected to 
some extent from the siltation or erosion. 

Siltation 

Siltation of the Nile Water near the water intakes should be monitored routinely 
to avoid clogging or capacity reduction. 

High - Tension Power Lines 

High tension power lines that extend away from the power station should be 
sited so as to avoid human settlements and other anCillary human activities. 
The electromagnetic field enCircling these lines is known to have a negative 
effect on health and communications. Human activities should be kept at a 
distance from these lines calculated according to conventional standards. 
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Figure 5-20 

Neotectonic Elements of Northern Nile Delta 
(After Z. Zaghloul et al., 2001) 
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5.3 CLIMATE AND METEOROLOGY 

5.3.1 Introduction 

Both local and regional climatic characteristics play an important role in the 
dispersal of pollutants in the atmosphere. To understand the potential impacts 
from a given industrial source, both local and regional climatic conditions and 
short and long term meteorological factors must be considered. The principal 
meteorological parameters, which affect the dispersal of airborne pollutants, are 
the following: 

• wind speed, direction and temporal distribution; 
• atmospheric stability; 
• mixing height (the height below which there is significant mixing within 

the atmosphere); and 
• precipitation (which affects the deposition of the pollutants). 

Both micro and macro meteorological factors affecting the general climatic 
conditions in the region of the proposed site have been examined in this 
assessment. 

5.3.2 Regional Climatic Conditions 

ESIA for Giza 
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This section describes regional climatic conditions in the Giza North area. 
Tab/es 5-1, 5-2 and 5-3 summarize climatic information available for the area 
using 35 year monthly rates data. 

Climate Characterization 

The climate of the Giza North site· is one of the mildest in the Mediterranean 
sea. Winter temperatures are higher than in any other part of the 
Mediterranean coast. Generally, this climate, however, gradually changes as 
one moves south and at about 40 to 50 km inland, it merges into Mediterranean 
saharian climate. As far the area occupies a portion of the Mediterranean zone. 
it has a special climate which differs from the inland areas. It is characterized 
by a comparatively high humidity, frequent dew formation and small diurnal 
temperature variations. 

The climate of the region is caused primarily by the sub-tropical high pressure 
belt that is prevalent in this area, leading to clear skies for most of the time. The 
prevailing winds are northerly and can become strong during the winter. The 
northerly winds are caused by a sub-tropical high pressure cell in the western 
desert of Egypt during the winter months and by the western edge of a huge 
Asiatic low pressure cell over northwestern India during the summer. The 
sparse rainfall in this area usually falls in the form of showers during the cold 
season (December, January, February) while under the influence of cold upper 
level troughs to the north. The highest temperature generally occurs in June 
through August when tropical continental air masses arrive from western Syria 
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and Iraq on northeast winds while the lowest temperatures are recorded in 
January and February as polar continental air masses to the north are dragged 
down in the rear of winter Mediterranean depressions. Relative humidities 
remain low for most of the year reaching a maximum in November and 
December or January and a minimum in April and Mayor June. 

Summaries of climatic variables for the site region are available from 
meteorological data collected at Giza. The Giza data furnish wind speed, wind 
direction, temperature, pressure, precipitation and relative humidity information 
that are considered to be representative of the Giza North site. Atmospheric 
stability information is also available from the Giza meterorolgical station and 
Shoubrah EI-Kheima monitoring program Phase II Report based on data 
collected at Shoubrah EI-Kheima power plant site. 

Wind Profile 

A 35-year Giza data base (1973-2008) indicates a prevailing northerly wind at 
the site (35 percent from North quadrant) with a secondary maximum of winds 
from the North-Northwest quadrant (27 percent) followed by North-North-eastrly 
winds (11 percent) and winds from the North-West-West quadrant (7 percent) 
and then westerly-southerly winds and other directions (12.7 percent). Calm 
and variable winds occur approximately 7.3 percent of the time. Wind speeds 
and directions measured for 2008 are shown on the Wind Rose in Figure 5-21. 
Wind speeds are generally light to moderate with an annual-average speed of 
approximately 2.66 meters per second and rarely exceed 4.65m/sec. (Table 5-
2). 

Temperatare 

The temperature data collected at Giza for a 35 year period indicate a 
maximum monthly-average temperature of 35.3°C in July and a minimum 
monthly-average temperature of 6.9°C in January. Summertime high 
temperatures average 35.1°C while winter lows reach 8.1°C. The annual
average temperatures is 21.52°C with record highest and lowest temperatures 
of 48 and -1.1 °c. respectively. 

Pressure 

Air pressure in the Giza area remains generally high throughout the year. The 
mean atmospheric pressure value decreases gradually from January (1018.3 
mbar) to July (1008.3 mbar) before rising again to reach 1017.7 mbar during 
December. 

Rainfall 

Rainfall at Giza North averages 20.71 millimeters per year occurring mostly 
during the winter months (November-March). 

Relative Humidity 
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Relative humidity remains fairly low throughout the year, maximizing at 68 
percent for November through January and reaching a low of 48 percent in 
April and May (Table 5-1). The dryness of this climate is further demonstrated 
by the fact that nearly 80 percent of possible sunshine is received during the 
year. 

Storms 

The study area as well as the coastal zone is generally subjected to 16 storms 
per year, out of which 7 storms are classified strong or heavy. These heavy 
storms (Nawat) usually occur in winter and are accompanied by strong winds 
and high waves. Storms (Nawat) are summarized in Table 5-4. 

Atmospheric Stability 

The atmosphere stability information derived from the Shoubrah EI-Kheima 
Phase II Report indicates that unstable and neutral conditions occur more 
frequently (65 percent) than stable conditions (35 percent). However, very 
stable conditions (Class 7) occur most frequently of the seven stability classes 
at a frequency of 23 percent. These data alongwith the climatic information 
points toward generally poor dispersion conditions prevailing during the 
nighttime hours. 

Sources of Air Pollutants 

The general absence of rainfall minimizes washout, normally an important 
mechanism for removing air pollution from the atmosphere. Stable atmospheric 
conditions also reduce dispersion. As a result, air pollutants in Giza North's 
atmosphere for long periods, building up and increasing the potential for human 
exposure and formation of secondary pollutants such as ozone. Air pollutants 
that fall from the atmosphere through dry deposition (e.g. particulates) are not 
washed from the ground by rainfall and can be readily re-entrained by winds. 
There is an air quality monitoring station in the area surrounding the Cairo West 
power plant from which a background air quality characterization can be made. 
Site observations throughout the year 2008 have demonstrated that there are 
no major sources of air pollutants in the area. Therefore, the availability of 
background data is not critical to this assessment. Based on the existence of 
some small industrialization in the wider area and the fact that the Giza North 
and other zones of the 6th of October Governorate wider area are identified as 
Giza North's zones, it is assumed that the air quality of this region is 
characteristic of a rural setting with low anthopogenic sources of air pollution. 
Preconstruction ambient air monitoring, which would be conducted during the 
next phase of project development, would present guidance on the background 
air quality characteristics. 
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Table 5-1 

Temperature, Humidity and Rainfall Information for the Proposed Site 
(35-year monthly rates) 

(Based on Weather Monitoring at the Giza Stationf) 

Av. Temperature (oC) Humidity Rainfall mmfday) 

Month Av. Av. Highest Lowest Relative 
Total 

Max. in 
Daily Daily Daily Daily Humidity 

Monthly 
Single 

Max. Min. Max. Min. (%) Day 

January 19.8 6.9 31.5 3.3 66 3.5 34.0 
February 21.2 7.6 36.2 2.0 61 3.6 18.3 
March 24.1 9.8 39.0 1.2 59 3.1 15.6 
April 28.7 13.1 43.5 3.5 51 0.8 25.0 
May 32.5 16.7 48.0 7.9 48 0.9 21.2 
June 34.8 19.8 48.0 11.9 51 0.01 22.3 
July 35.3 21.5 45.5 15.0 58 0.00 0.0 
AugtJst 34.8 21.6 42.9 15.3 62 Trace Trace 
September 33.0 19.6 44.0 11.9 61 Trace 6.3 
October 30.6 17.0 44.5 8.9 62 1.6 53.2 
November 

, 
25.7 12.7 38.8 3.4 67 2.7 27.4 

December 21.1 8.6 36.3 -1.1 68 4.5 29.0 
Annual-average 28.46 14.58 59.5 20.71 I 
Notes: 
(*) This data is extracted from Giza meteorological station Records, and it covers area of 50 km. 
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Table 5-2 

Wind Speed Information for the Proposed Site (Knots) 
(35-year monthly rates) 

(Based on Weather Monitoring at the Giza Meterorological Station)(1) 

Av. Monthly 
Highest 

Date of Highest Sudden 
Month Speed 

HourlyAv. 
Occurrence Plast of Wind (3) 

(Knots(2») (Speedl 
(DaylYear) (Speed/Direction) 

Direction)(3) 

January 4.3 26/220 17/81 45/240 
February 5.2 30/190 18/81 50/220 
March 5.8 28/190 22/85 50/180 
April 6.1 32/200 16/81 49/340 
May 6.2 28/280 2197 54/290 
June 6.0 20/360 5177 35/240 
July 5.4 16/030 3178 27/010 
August 5.4 14/010 24/77 23/360 
September 5.1 20/070 29/77 33/020 
October 4.8 33/240 9189 33/240 
November 4.1 22/240 28/69 38/220 
December 3.9 25/260 14/77 45/260 
Annual-average 5.19 

Notes: 

Date of 
Occurrence 
(DaylYear) 

17/18 
3192 

22/85 
12/71 
2197 
13/71 
9184 

29/69 
11/71 
23/76 
24/76 
14/77 

(1) This data is extracted from Giza meteorological station Records, and it covers area of 50 km. 
(2) Knot = 1.85 km/hr. 
(3) Highest hourly average and highest sudden plast of wind are provided based on weather monitoring 

at the Bahtim (northeast Cairo) meteorological station. 
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Table 5-3 

Fog, Mist and Storms Information for the Proposed Site (days/month), 
(35-year monthly rates) 

(Based on Weather Monitoring at the Giza Meteorological Station)(') 

Stirred up 
Fog Mist Sandsl Thunderstorms Gales 

Month 
(no. of Days) (no of days) Duststorms (No. of days) (No. of days) 

(No. of days) 

January 9.0 1.9 0.8 0.02 0.10 
February 5.0 0.7 1.1 0.04 0.10 
March 2.9 0.2 1.8 0.10 0.10 
April 0.7 0.1 1.4 0.04 0.20 
May 0.4 0.04 0.7 0,02 0.10 
June 0.4 0,00 0.3 0.00 0,00 
July 1.0 0.1 0,0 0.00 0.00 
August 1,5 0.2 0.0 0,00 0.00 
September 2.5 0.1 0.02 0.00 0.00 
October 4.4 0.3 0.2 0.10 0.04 
November 7.7 1.5 0.3 0.04 0.10 
December 9.6 1.7 0.7 0.04 0.02 

Notes: 
(*) This data is extracted from Giza meteorological station Records, and it covers area of 50 km. 
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Table 5-4 

Summary of the Seasonal Storms (Nawat) 

No. Local Storm name 

1. Nawat EI-Saliba 

2. Nawat EI-Saliba 

3. Nawat EI- Maknassa 

4. Nawat Kassem 

5. Nawat EI-Fida 

6. Nawat EI-Ghatas 

7. Nawat EI- Fida EI-Kabira 

8. Nawat EI-Karam 

9. Nawat EI-Shams 

10. Nawat EI-Hosoum 

11. Nawat EI- Shams EI-Kabira 

12. Nawat EI- Aowa 

13. Nawat EI-Khamassin 

14. Nawat EI-Nokta 

ESIA for Giza North Combined Cycle Power Project 
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Expected Date 
of Occurrence 

September - 27 

October - 21 

November- 26 

December- 4 

December- 26 

January - 11 

January - 19 

January - 29 

Febrewary - 8 

March - 10 

March - 20 

March - 25 

April- 30 

July - 18 

Approximate Duration 

3 days 

3 days 

3 days 

3 days 

2 days 

3 days 

5 days 

2 days 

5 days 

8 days 

2 days 

6 days 

------

------
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Figure 5-21 

Wind Rose of Giza North 
(Giza North Area, 2008) 
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5.4 AMBIENT AIR QUALITY 

5.4.1 Ambient Air Quality Data 

Introduction 

Concentrations of ambient pollutants vary according to both time and location. 
They are affected by many factors, the most significant being the size, number 
and location of emission sources and the prevailing weather. 

Nitrogen dioxide is the only significant pollutant emitted to the atmosphere from 
a gas fired power plant, with respect to human health effects. The other 
combustion products of natural gas are CO2 and H20. When fuel oil is burnt, 
S02 and particulate matter become significant emissions of concern. 

Monitoring at the Site 

Air quality monitoring at the proposed site was undertaken by the Air Pollution 
Preclusion Department, National Research Center during September 2009 on 
behalf of CPEC/EEHC. Monitoring took place at five monitoring points located 
at the center of the proposed site and the boundary four points at the four 
geographical directions as shown in Figure 5-22. 

Continuous measurements. over a period of 24 hours. were taken for nitrogen 
oxides (NOx), carbon monoxide (CO), carbon dioxide (C02). sulfur dioxide 
(S02), aldehydes (HCHO), hydrogen sulfide (H2S), smoke and total suspended 
particulates (TSP). The results of this monitoring are shown in Table 5-5 and 
Table 5-6 below. Comparison with Egyptian Threshold Limit Values (TLVs) (as 
stipulated in Law 411994) show that the concentrations of gaseous pollutants in 
ambient air at the proposed site are within the TLVs for 24 hour averages. 

Continuous measurements, over a period of two years - starting March 2001 
and ending February 2003 - were obtained, also, from the air quality monitoring 
facility of the Egyptian Environmental Affairs Agency (EEAA) at the Giza zone 
including Giza North area for nitrogen dioxide (N02), particulate matter (TSP). 
thoracic particles (PM10) and sulfur dioxide (S02)' The results of this EEAA 
.measurements are shown in Tables 5-7 A and B below. This data provides with 
1-hr mean, 24-hrs mean and annual mean of these pollutants in the 
background atmosphere of the Giza area. Comparison with Egyptian Threshold 
Limit Values (TLVs) shows that the concentrations of these pollutants in 
ambinent air at the proposed site area are below the TL Vs for S02 and N02 for 
the three averaging times along the two years except for the PM10 and TSP. 
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Figure 5-22 

Giza North Site Plan and the 
Selected Monitoring Locations 

Combined Cycle Power Project 
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Table 5-5 

Mean Concentrations of Gaseous Air Pollutants at the Proposed Project Site 
(Measured by the National Research Center (NRC) for 24 hour average) 

Site No. 
CO CO2 S02 N02 HCHO H2S 

(mg/m3) (mg/m3) (IJ,Q/m3) (lJ,g/m3) (IJ,Q/m3) ijJ.g/m3) 

1 (Center) 1.18 16.55 1.94 10.33 6.08 9.07 
2 (North) 1.16 9.16 1.69 11.06 4.83 13.86 
3 (South) 1.15 14.50 1.02 11.48 4.31 7.14 
4 (Eastl 1.17 12.72 1.85 13.66 5.36 6.07 
5 (Westl 1.15 9.69 2.00 8.36 7.08 8.76 
Mean 1.16 12.52 1.70 10.98 5.53 8.98 
EEAA TLVP1 101;l1 - 150 150 - -
Notes: 
(1) Egyptian Standard for Threshold Limit Value for Ambient Air Quality(24 hour means)as 

stipulated in Law 4/1994 and its amendment (Law 9/2009). 
(2) 8 hours mean. 

Table 5-6 

Mean Concentration of Non-Gaseous Air Pollutants at the Proposed Project Site 
(Measured by the National Research Center (NRC) for 24 hour average) 

Site No. 
TSP Smoke 

(llg/m3) (llg/m3) 

1 (Center) 525.46 156.45 
2 (North) 539.73 156.67 
3 (South) 433.34 119.67 
4 (East) 500.74 150.56 
5 (West) 541.71 161.29 

Mean 508.20 148.93 
EEAA TLV* 230 150 

Notes: 
* Stipulated by the Law 4/1994 and its amendment (Law 9/2009). 
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Table 5-7 (A) 

EEAA Measurements for Main Pollutants at 
Giza/6th of October Area, including Giza North during the Year 200612007, pglm3 

Zone 
(1-hr Average) 

S02 N02 

Giza 35.1 71.2 
6m of October 45.2 62.3 
Imbaba 56.9 65.9 
EI-Badrashin 40.1 57.3 
Oussim 27.2 37.3 
EI-Warrak 31.3 45.1 
EEAA TLV (1) 350 400 

Notes: 
(1) Stipulated by the Law 4/1994 and its amendment (Law 9/2009). 
(2) NA = Not Available. 
(3) NS = Not Specified. 

TSP 
NA(Z) 
NA 
NA 
NA 
NA 
NA 

NS(2
) 

Zone 
(24-hrs Average) 

S02 N02 
Giza 13.9 22.1 
61n of October 17.2 24.9 
Imbaba 21.9 28.1 
EI-Badrashin 15.3 22.2 
Oussim 9.9 15.4 
EI-Warrak 11.1 17.8 
EEAA TLV (1) 150 150 

Notes: 
(1) Stipulated by the Law 4/1994 and its amendment (Law 9/2009). 
(2) NA = Not Available. 

TSP 
NA(;!) 
NA 
NA 
NA 
NA 
NA 
230 

Zone 
(Annual Average) 

i S02 N02 

Giza 3.1 4.9 
61n of October 4.5 5.2 
Imbaba 5.0 5.1 
EI-Badrashin 3.3 4.6 
Oussim 2.6 4.2 
EI-Warrak 3.8 3.8 
EEAA TLV 111 60 NS(3

) 

Notes: 
(1) Stipulated by the Law 4/1994 and its amendment (Law 9/2009). 
(2) NA = Not Available. 
(3) NS = Not Specified. 

TSP 
NAI"I 
NA 
NA 
NA 
NA 
NA 
90 

PM10 

NA 
NA 
NA 
NA 
NA 
NA 

NS1a/ 

PM10 

150 
141 
177 
199 
181 
169 
150 

PM10 

31 
26 
34 
35 
37 
33 
70 
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Table 5-7 (8) 

EEAA Measurements for Main Pollutants at 
Giza/6th of October Area, including Giza North during the Year 2006/2007, pg/m3 

Zone 
(1-hr Average) 

S02 N02 
Giza 37.5 78.1 
6m of October 50.3 69.9 
Imbaba 70.9 75.1 
EI-Badrashin 45.3 65.3 
Oussim 31.2 41.2 
EI-Warrak 36.5 52.8 
EEAA TLV (1) 350 400 

Notes: 
(1) Stipulated by the Law 4/1994 and its amendment (Law 9/2009). 
(2) NA ;:: Not Available. 
(3) NS ;:: Not Specified. 

TSP 
NAI"} 

NA 
NA 
NA 
NA 
NA 

NS!;j1 

Zone 
(24-hrs Average) 

S02 N02 TSP 
Giza 15.6 23.5 307 
6m of October 20.1 27.6 278 
Imbaba 25.2 30.2 320 
EI-Badrashin 18.3 26.5 350 
Oussim 12.2 17.8 313 
EI-Warrak 15.9 21.6 379 
EEAA TLV (11 150 150 230 

Notes:7 
(1) Stipulated by the Law 4/1994 and its amendment (Law 9/2009). 

Zone 
(Annual Averagel 

S02 N02 

Giza 3.2 5.1 
6m of October 4.7 6.3 
Imbaba 5.1 6.9 
EI-Badrashin 3.7 5.2 
Oussim 2.9 4.9 
EI-Warrak 4.1 4.2 
EEAA TLV (1) 60 NS{21 

Notes: 
(1) Stipulated by the Law 4/1994 and its amendment (Law 9/2009), 
(2) NS ;:: Not Specified. 

TSP 
61.4 
55.2 
65.3 
70.1 
63.9 
75.8 
90 

PM10 

425 
375 
487 
530 
505 
467 
NS,ZI 

PM10 

170 
150 
195 
212 
202 
187 
150 

PM10 

34 
29 
38 
40 
42 
38 
70 
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The levels of particulate matter, which ranged between 525.46 and 541.71 
I-lg/m3

, exceeded Egyptian standards for maximum 24 hour mean 
concentrations at all measurement sites on some occasions. Exceedences are 
likely to be due to emissions of particles from dry surfaces, vehicle exhausts 
and industrial processes. These levels are likely to decrease as future Giza air 
improvements and mitigation programs achieve progress. 

The level of smoke at measurement points are likely to be due to machinery 
used in various activities and traffic, especially heavy trucks, passing west of 
the proposed site. 

Whatever reasons are for the high dust level, it should be noted that the 
contribution of the power project activities during construction phase 
(mainly due to movement of vehivles and humans, including construction 
operations) will be neglected relative to the existing background, 
especially in the presence of all mitigation measures (see Section 8). 
During operation, the contribution of the power plant will be less than 
0.01% of the existing background level, because dust emissions 
generated by natural gas combustion are traces. 

The power plant monitoring program (see Section 8) will give a clear 
evidence that the continued violation of air quality is not attributed to the 
project. 

5.4.2 Existing Sources of Atmospheric Pollutants 

The key existing sources of atmospheric pollution in the project area comprise 
the following: 

• operations at the various machinery uses with agriculture-type and small 
industries-type facilities to the west and northwest of the proposed site 
(resulting in elevated levels of particulate matter and smoke); 

• vehicles using the major arterial road along the western edge of the 
proposed site; and 

• rail transport trains using railways parallel to the road along the western 
edge of the proposed site. 

On the basis of the monitoring data available for the proposed site and from our 
observations at the site, the air shed around the project site is likely to have the 
general characteristics of Giza and the 6th of October governorates area air 
shed. Air pollution in Giza and the 6th of October results from automobile 
exhaust and several types of industrial emissions. Washout by rain, an 
im portant mechanism for removing air pollution from the atmosphere is not 
effective in clearing Giza and the 6th of October's atmosphere because of the 
area's very limited annual rainfall. Air pollutants that fall from the atmosphere 
through dry deposition are not washed from the ground by rain and therefore 
can be readily re-entrained by winds. 

As a result, air pollution in Giza and the 6th of October exceeds health 
standards, in terms of partuclate and smoke pollutants. 
Ambient concentrations of TSP and PM lO are likely to exceed WB guidelines for 
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determining air sheds of moderate quality. Short term monitoring of ambient air 
quality at the site (and as given in Table 5-5), suggests that ambient 
concentrations of all other pollutants are well below WB moderately degraded 
air shed guidelines. 

5.4.3 Particulate Matter Constituents 

For providing an adequate data base on this information, an analytical study 
was undertaken for the Giza North site during September 2009 by the National 
Research Center. The main outcomes of this study are summarized as below. 
Smoke 

The smoke particle size ranges, on the average, between 0.07 ~m and 0.1 ~m 
at the proposed site. Due to this very small size, smoke behaves in many ways 
like a gas and has the same penetration power as the gas. Also, smoke doesn't 
remain in the atmosphere for long time. The average time of remaining in 
suspension was estimated to be 1-2 days. 

Samples of smoke were collected throughout the 24 hours during the period of 
22-23 Aug., 2009 at five locations: center of the selected area of the station and 
the surrounding 4 locations at the 4 geographic directions. 

The smoke-particle size ranges on the average between 0.07 IJm and 0.1 IJm at 
the5 study locations. 

Due to the small size of its particles, smoke behaves in many ways like a gas 
and has the same penetration power of a gas. At the same time, smoke does 
not remain in the atmosphere for long time. The average time for which smoke 
particles remain in suspension has been estimated as 1-2 days. 

Suspended Dust 

Samples of fine suspended dust s 0.2 IJm in size and those of sizes ranging 
between 0.2 IJm and 10 IJm were collected throughout the 24 hours during the 
period of 22-23 Aug.,2009 at the five locations. The concentrations of the two 
fractions of suspended dust were measured, then the percentage of each 
fraction was calculated as shown in Table (5-8). The samples were chemically 
analyzed and the percentages of their chemical constituents were calculated 
and listed in Table 5-9. 

Through examining the available results, it can be seen that: 
(First) The s 0.2 IJm suspended dust percentage reaches on the average 25.84 
which is high when taking into consideration the limited size range of this 
fraction which lies between 0.2 IJm and 0.1 IJm. The lesser sizes are those of 
smoke particulates. On the other hand, the suspended particulates ranging in 
size between 0.2 IJm and 10 IJm have an average percentage of 74.16, which is 
expected due to the wide range of such fraction. 

(Second) The percentages of chlorides, sulphates, ammonium, nitrates, 
organic matter and combustible matter increase on the average in S 0.2 IJm fine 
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suspended dust. 

(Third) The ash is the only exception of the previous finding. The average 
percentage of this constituent is 51.99 in the 0.2 IJm - 10 IJm suspended dust 
and 49.44 in the s 0.2 IJm fine suspended dust at the study area. This reflects 
the high content of 0.2 IJm - 10 IJm suspended dust of natural dust when 
compared with the s 0.2 IJm suspended dust. Most of natural dust residue is 
contained in the ash component. 

However, dust resulting from man-made activities, particularly transportation 
activities taking place near the site still the principal constituent of suspended 
dust in the area selected for the construction of North Giza Electric Power 
Station. This is confirmed by the clear trend of percentages of all chemical 
constituents of suspended dust (with the exception of ash) to increase - on 
average - in fine suspended dust s 0.2 IJm when compared with those of 0.2 -
10 IJm suspended dust. 

Metals in Suspended Dust 

Table 5-10 shows the percentages of calcium, sodium, potassium, lead, iron 
and cadmium in s 0.2 IJm and 2-10 IJm suspended dust. 

Through examining the results, it can be shown that: 
There is a clear relationship between the metal concentrations and the 
difference in the particle size of suspended dust, since four of the six analysed 
metals (calcium, sodium, potassium, lead and iron) increase -on average- in 
their concentrations in fine suspended dust less than 0.2 IJm when compared 
with the average concentrations of the four metals in 0.2-10 IJm suspended 
dust. 

This phenomenon is expected in such study, since the elemental content of 
particulates is surface area dependent. The ratio of surface area to volume is 
inversely proportional to the mean particle size, i.e. as the diameter becomes 
small, the surface area becomes large. Therefore, the elemental content 
increases with decreasing in particle sizes. 

The other two elements (lead and cadmium) have a low concentrations and. 
therefore. no actual variation in their concentrations in the two fractions of 
suspended dust in the study area can be detected. 
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Table 5-8 

Average Concentration (J.tg/m3
) and Percentage of 

Suspended Dust at the Proposed Site 

Dust Size 
Concentration Percentage 

C!..ullm31 (%) 
~0.2jJ.m 49.82 25.84% 

0.2-10jJ.m 142.88 74.16% 

Dust Size 

~0.2 jJ.m 

0.2-10jJ.m 

Notes: 

Table 5-9 

Water-Soluble and Insoluble Chemical Constituents of 
Suspended Dust at the Proposed Site, Percentage 

Water-Soluble Matter (%) Water-Insoluble Matter l%) 
Chlorides Sulfates Ammonium Nitrate Nitrite Org.M.* Comb.M* I Ash 

1.95 1.40 0.47 0.17 0.14 1.16 28.09 ! 49.44 

1.88 1.43 0.14 0.14 0,13 1.08 27.60 I 51.99 

(*) Org. M. = OrganiC Matter, Comb, M,=Combustible Matter. 

Table 5-10 

Metals in Suspended Dust, Percentage 

Dust Size 
Calcium Sodium Potassium Lead Iron Cadmium 

(Cat (Na) (K) (Pb) (Fe) (Cd) 

~0.2jJ.m 3.42 1.60 0.77 0.012 1,17 0.001 

0.2-10J..l.m 3,13 1,50 0,67 0.012 1.12 0,001 

Notes: 
(*) NID Not Detected. 

Dustfalls 

Two samples of dustfall were collected throughout 30 days at each of the 5 
locations. The rate of dustfall at each of the 5 locations was measured. Then 
the 2 samples collected at each location were composited and distributed into 5 
sizes: ~ 90 IJm, 90-80 IJm, 80-63 IJm ,63-45 IJm and S 45 IJm, The frequency 
percentage of each size in each sample was then calculated as shown in Table 
5-11. Each size was also chemically analysed and the chemical constituents 
were calculated into percentages (Table 5-12), 
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Through examining available results, it can be seen that: 
(First) The dustfall of smaller sizes (63 IJm - 45 IJm & s 45 IJm) reaches on 
average percentage of 74.66 and highly decreases the dustfall of bigger sizes ( 
<:: 90 IJm & 90 IJm - 80 IJm) with an average percentage of 23.79, whereas the 
dustfall of medium sizes ( 80 IJm - 63 IJm) has an average percentage of 1.55. 
This means that the dustfall at the study area contains both small and big sizes 
with highly different percentages, and hence it should be treated as dust of 
small sizes of high percentages and medium and big sizes of less percentages. 

(Second) The average percentages of chemical constituents of dustfall do not 
indicate any clear trend for increasing or decreasing with particle size. This 
finding reflects the strong interaction between natural dust of big particle sizes 
and dust of small particle sizes resulting from man-made activities, particularly 
transportation ones taking place near the site as a major source of dustfall in 
the area selected for construction of North Giza Electric Power Station. 

Metals in Dustfall 

Table 5-13 show the percentages of calcium, sodium, potassium, lead, iron and 
cadmium in ::?: 90 IJm, 90-80 IJm, 80-63 IJm, 63-45 IJm and s 45 IJm dustfall size 
fractions. 

Through examining the results, it can be shown that: 
There is no clear relationship between the concentrations of the elements and 
the difference in particle size of dustfall, all measured elements do not show a 
clear trend for decreasing or increasing with dustfall particle size. 

This finding indicates that an interaction between natural dust carried by wind 
and the local dust resulting from the human activities, particularly the 
transportation ones had occurred. An important factor had contributed in 
reaching this finding is the long period of the dustfall sampling (30 days). 
Generally, it can be said that the natural dust has an important role in polluting 
the atmosphere of the study area. 

It should be noted that the dustfall originates from suspended dust which 
remains in the atmosphere for a periods differ with particle size before it 
deposits on the earth's surface. Through this time, suspended dust particles are 
exposed to physical and chemical changes due to the prevailing meteorological 
conditions and chemical reactions occur for them in atmosphere. 
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Average 
Dustfall Rate 

(gmfm2/month) 

12.77 

Dustfall 
Size (11m) 

:: 90 

90-80 

80-63 

63-45 

~45 

Notes: 

Table 5-11 

Average Rate of Dustfall (in gmlm2lmonth) and Percentages of 
Different Sizes (in pm) at the Proposed Site 

Dustfall Size (%) 

:: 90 90·80 80·63 63-45 

21.22 2.57 1.55 16.31 

Table 5-12 

Water-Soluble and Insoluble Chemical Constituents of 
Dustfall at the Proposed Site, Percentage 

~45 

58.35 

Water-Soluble Matter (%) Water-Insoluble Matter (%) 
Chlorides Sulfates Ammonium Nitrate Nitrite Org.M: Comb.M.* Ash 

1.33 1.37 0.05 0.16 0.09 1.4 29.40 52.79 

1.27 1.51 0.05 0.17 0.17 1.55 29.37 53.55 

1.46 1.82 0.08 0.14 0.11 1.65 28.45 53.57 

1.38 2.18 0.14 0.15 0.10 1.93 29.40 56.14 

1.51 2.46 0.17 0.18 0.16 1.63 28.39 54.80 

(*) Org. M. = Organic Matter, Comb. M.=Combustible Matter. 

Dustfall 
Size (IJ.m) 

> 90 
90-80 
80-63 
63-45 
< 45 

Table 5-13 

Metals in Dustfall, Percentage 

Calcium Sodium Potassium Lead Iron Cadmium 
(Ca) (Na) (K) (Pb) (Fe) (Cd) 
2.67 1.24 0.72 0.007 1.12 0.002 
2.74 1.17 0.67 0.007 1.13 0.002 
2.53 1.08 0.61 0.010 1.38 0.002 
2.64 1.05 0.56 0.010 1.52 0.002 
2.84 1.11 0.60 0.009 1.74 0.001 

Summary 

The results of the present study of solid air pollutants analysis in a selected 
area for construction of EI-Ain EI-Sokhna Steam Power Plant (2x650 MWe) can 
be summarized in the following: 
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1. The smoke-particle sizes range, on the average, between 0.07~m and 
0.1 ~m at the five study locations. 

2. The =::. 0.2~m suspended dust reaches, on average, 25.84%, which is 
expected when taking into consideration its limited size range, which lies 
between 0.2 and O. 1 ~m. 

3. Dustfall contains both small and big size with highly different percentages; 
more distribution of small sizes and less distribution of medium and large 
sizes. 

4. The concentrations of chlorides, sulphates, ammonium, nitrates, nitrites, 
organic matter and combustible matter increase in ~ 0.2 ~m fine suspended 
dust. 

5. The concentration of ash increases in 0.2-1 0 ~m suspended dust. 

6. The concentrations of water-soluble and insoluble constituents of dustfall do 
not indicate a clear trend for decreasing or increasing with particle size. All 
metals have the same condition. 

7. There is a clear relationship between the concentrations of calcium, sodium, 
potassium and iron and the difference in size of suspended dust. The 
concentrations of the four metals increase with decreasing in particleize. 

The other two metals, i.e. lead and cadmium have low concentrations and 
do not show a clear pattern. 

8. There is no clear trend for increasing or decreasing of the metal content 
with increasing or decreasing of dustfall particle size 

The above information is of the highest importance for design considerations of 
the Gas Turbine's filters of the power plant. 
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5.5 AQUATIC ENVIRONMENT 

5.5.1 Introduction 

The data on the existing aquatic environment has been assimilated from 
discussions with the Hydraulics Research Institute, the National Research 
Center, the Institute of Environmental Studies & Reaeach-Ain Shams University 
and a review of relevant literature, which comprised: 

• Dr. M. I. Roushdy, Eng. Khaled Abdel Basset and Eng. Fahmy S. Abdel 
Halim (August 2009); Hydrogaphic Survey at the New Giza North 
Site of the Combined Cycle Power Plant Project, 2x750 MWe 
Combined Cycle Modules, Hydraulics Research Institute; 

• Dr. Khaled Abdel-Hay, Eng. Ibrahim A. EI-Desouky, Ahmed Amin and 
Dr. Fathi EI-Gamal (December 2009); Giza North Power Plant· 
Hydrothermal Numerical Model Study, Hydraulics Research Institute; 
and 

• Prof. Dr. Osama A. Aly (August 2009); Assessment of Water Quality 
along Selected Site for the Construction of Electricity Generation 
Station at Giza North, 6th of October Governorate, National 
Research Center. 

The site of the new Giza North power plant, 2x750 MWe Combined Cycle Project 
is locted at km 22 on the right hand side of the main road located at the right 
bank of EI-Rayyah EI-Beheiry. It will use EI-Rayyah EI-Beheiry's water for its 
once-through cooling water of the steam turbine generator. Water for cooling will 
be withdrawn from EI-Rayyah EI-Beheiry through the intake. The plant cooling 
water will be discharged back to EI-Rayyah EI-Beheiry through discharge pipe to 
the outfall structure. 

The water used by the plant includes circulating water for cooling the steam 
turbine condensers and plant service water. The max design flow for the intake 
and discharge structures is around 27.5 m3/s. 

5.5.2 Field Measurements 

Field measurements, including bathymetric survey of 3 km upstream the 
centerline of the power plant and 3 km downstream, were conducted during the 
period: 08-16 August 2009, for the hydraulic model purposes. 

The purpose of this hydraulic model is to obtain the local dilution and dispersion 
behavior of warm water at the near field for different configurations of outfall 
structures and different hydrodynamic conditions, as well as effect of the plant 
operation on the safety of navigation. 

Horizontal Control 

In order to determine horizontal control, the Differential Geographical 
Positioning System (DGPS) was used to measure the global coordinate of the 
site. All site coordinates were measured using WGS 84 System. 
Vertical Control 
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The water and bed levels were calculated according the BMS that located before 
the Power Plant site (which is already fixed and calculated by HRI during the 
hydrographic survey). It is worth mentioning that, the benchmark is connected to 
datum of the Egyptian Survey Authority. 

Instrumentation 

Equipment and measuring devices used include the following: 

DIFFERENTIAL GEOGRAPHICAL POSITIONING SYSTEM (DGPS) 

Model: 
Description: 

Range: 
Accuracy: 

TOTAL STATION 

Model: 
Description: 

Range: 
Accuracy: 

LEIKA GPS 300&500 
For measuring the global coordinates. it is also used for 
monitoring and recording the boat position as well as the bed 
level (output of the echo sounder). The data acquisition is done 
by the computer. 
0-100 km 
± 0.10 m 

LEIKA, TS 1700, SWISS 
It is used for measuring the horizontal distances, horizontal and 
vertical angles. The data is recorded on a special tab using a 
built-in recording system. The data is easily transferred to the 
computer. The system is operated by a rechargeable battery. 
The battery life is 8 hours. 
0-5 km 
±0.002 m and 1.5 degree 

T AMAYA TDM-9000 ECHO SOUNDER 

Manufacturer: 
Model: 
Description: 

Range: 
Accuracy: 

TAMAYA TECHNICS INC., TOKYO, JAPAN. 
TOM-9000 
It is a compact and advanced precision echo-sounder. It is used 
for measuring the bottom profile. The instrument is connected to 
a pen recorder for plotting the sea bed configurations. 
0.70-100 m 
±0.03 m 

BOATS USED FOR BATHYMETRIC SURVEYS: 

• Fiber Rubber boats 

Fiber boat was used in the bathymetric survey with capacity up to 7 persons, 
and 55 HP outboard motors. 

• Current meter 

Manufacturer: BRA YT OCK, England 
Model: Bray Stock Current Meter 
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Description: 
Range: 
Accuracy: 

For current measurements 
Range: .02 m/s to 4.0 m/s 
velocity, ±0.5 cm/s 

5.5.3 Bathymetric Survey 

Bathymetric survey covered 3 km upstream the centerline of the power plant and 
3 km downstream. A rubber boat equipped by both Echo Sounder and OGPS 
unit was used for surveying the riverbed bathymetry of the surveyed area. 
Bathymetric survey was carried out in cross-sections, with average distance of 
50.0 m between each two cross-sections. All level data to be referenced to 
meters above sea level (MSL). All bathymetric information was finalized by the 
AUTOCAO software. The cross-sections profiles and the contour maps of 0.5 m 
interval were recorded and plotted to appropriate scale (Figure 5-23). 

5.5.4 Flow Measurements 

ESIA for 
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CS 

vel 1 

vel 2 

vel 3 

vel 4 

vel 5 

Propeller Current meters were used for measuring the velocity distributions at 5 
cross-sections covering the surveyed area. The measurements were carried out 
at eleven verticals distributed along the width of each cross-section depending on 
the shape of the cross section. The number of verticals was selected according 
to the width and bed profile of the cross-section, and to guarantee high accuracy 
of discharge calculations. The current speed and measurements at 
approximately 11 vertical distributed along the width of each cross-section at 3 
points along each vertical at 0.20, 0.50 and 0.80 of the water depth at each 
location measured from the bottom level. 

The calculated discharges are compiled in Table 5-14 and the results of the 
velocity distribution at the 5 cross sections 1 and 5 are presented in Tables 
5-15 and 5-16. 

Table 5-14 

Discharge Calculations at the measured Cross-Sections 

Q Left Bank Right Bank 

m3/s E N E N 

290.40 303407.30 3345343.00 303326.70 3345318.00 

288.40 302927.34 3346693.27 303018.07 3346728.77 

287.47 302395.85 3347466.12 302463.07 3347534.42 

280.54 301381.30 3348391.00 301444.16 3348466.52 

279.19 300131.70 3349573.00 300191.26 3349642.60 
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Figure 5-23 

Bathymetry of the EI-Rayyah EI-Beheiry at the 
Giza North Segment along the 

Western Side of the Proposed Site 
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Table 5-15 

Velocity Distribution at Cross-Section (1) 

Dist Depth 
Point 
Depth 

m m m 

0.0 
0 0 0.0 

0.0 

0.5 

6 2.7 1.4 

2.2 

0.8 

10 4.1 2.1 

3.3 

1.1 

16 5.5 2.8 

4.4 

1.1 

22 5.6 2.8 

4.5 

1.2 

30 6 3.0 

4.8 

1.2 

40 6 3.0 

4.8 

1.2 

48 5.75 2.9 

4.6 

1.0 

58 5 2.5 
40 

1.0 

63 4.9 2.5 

3.9 

0.8 

72 4.2 2.1 

3.4 

0.8 

80 3.8 1.9 

3.0 

0.0 

84.5 0 0.0 

0.0 
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Rev Rev/1sec 

R1 R2 R3 Rlavg 

- - - -
0 0 0.00 
0 0 0.00 

0 0 0.00 

102 103 123.0 

108 108 129.6 

102 104 123.6 

106 107 127.8 
117 123 144.0 

91 88 107.4 

140 144 170.4 

142 I 144 171.6 

133 131 158.4 

160 160 192.0 

160 157 190.2 

138 131 161.4 

173 173 207.6 

151 1 179.4 

128 120 1488 

174 177 210.6 

164 156 192.0 

127 125 151.2 

164 159 193.8 
152 148 180.0 

.. 

139 140 167.4 

147 151 178.8 
144 145 173.4 
125 134 155.4 

157 150 184.2 
148 145 175.8 

115 117 139.2 

132 133 159.0 
124 126 150.0 .. 
119 120 143.4 

86 64 102.0 

95 97 115.2 

80 84 98.4 

0 0 0.0 

0 0 0.0 

0 0 0.0 

Point 
Vellavg 

Vel. 

mls mls 

0.000 
0.000 0.000 
0.000 

0.559 
0.587 0.574 
0.562 

0.580 
0.648 0.592 

0.494 

0.759 
0.764 0.749 
0.708 

0.850 
0.842 0.814 

0.721 

0.916 

0.797 0.794 
0.668 

0.928 

0.850 0.826 

0.678 

0.857 
0.799 0.801 
0.746 

0.794 
0.772 0.758 
0.696 

0.817 
0.782 0.752 
0.628 

0.711 
0.673 0.676 
0.645 

0.471 

0.527 0.495 

0.456 

0.0 

0.0 0.0 

0.0 
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Table 5-16 

Velocity Distribution at Cross-Section (5) 

Rev Rev/1sec 

Dist Depth 
Point 

R1 R2 R3 Rlavg 
Point 

Vel/avg 
Depth Vel. 

m m m - - - - m/s m/s 
0.0 0 0 0.00 0.000 

a a 0.0 a a 0.00 0.000 0.000 
0.0 a a 0.00 0.000 
0.7 135 131 159.6 0.715 

6 3.4 1.7 128 124 151.2 0.679 0.673 
2.7 115 114 137.4 0.621 
0.8 169 163 199.2 0.883 

12 4.1 2.1 158 160 190.8 0.847 0.822 
3.3 131 134 159.0 0.712 
1.0 172 168 204.0 0.903 

18 5 2.5 165 164 197.4 0.875 0.863 
4.0 148 151 179.4 0.799 
0.9 176 174 210.0 0.928 

25 4.5 2.3 165 161 195.6 0.867 0.825 
3.6 115 120 141.0 0.636 
0.9 184 189 223.8 0.987 

31 4.4 2.2 171 174 207.0 0.916 0.915 
35 159 157 189.6 0.842 
0.9 184 185 221.4 0.977 

37 4.4 2.2 170 163 199.8 0.885 0.883 
3.5 147 147 176.4 0.786 
0.9 171 170 204.6 0.906 

44 4.3 2.2 168 173 204.6 0.906 0.888 
3.4 158 156 188.4 0.837 
0.8 191 186 226.2 0.997 

51 4.1 2.1 151 154 183.0 0.814 0.832 
3.3 130 131 156.6 0.702 
0.9 189 182 222.6 0.982 

57 4.4 2.2 166 161 196.2 0.870 0.876 
3.5 144 148 175.2 0.781 
0.8 186 182 220.8 0974 ... __ . 

65 4.1 2.1 174 172 207.6 0.918 0.908 
3.3 152 156 184.8 0.822 
0.8 143 143 171.6 0.766 

77 4.1 2.1 135 132 160.2 0.717 0.710 
3.3 118 119 142.2 0.641 
0.7 98 99 118.2 0.539 

84 3.4 1.7 96 92 112.8 0.516 0.500 
2.7 76 78 92.4 0.430 

86 a 0.0 0 a 0.0 0.0 0.0 
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5.5.5 Water Surface Current 

The water surface current was measured using six calibrating floats with draft 
of 1.0 m and equipped by a prism to be able to follow using a Total Station 
system. The start locations of the mentioned floats were 500 m up stream the 
the centerline of the power plant. Figure 5-24 shows the tracks of these floats. 

5.5.6 Bed Sampling 

Sample 
No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

A Van Veen grab sampler was used to collect bed material samples at locations 
identified in Table 5-17 (Hydraulics Research Institute, (August 2009). This 
Table shows main characteristics of collected samples. 

Analysis of samples includes grain size distribution of bed material, which is 
required for design purposes of the model. 

Table 5-17 

Characteristics of Bed Sediments 

.. 
- fl - GI 

"E e 
~ E .!!! ~ 
aI ... -'iii .!!! "tI u -3= c e e Ie - !C 0 

#0 8 
e s.!-GI- e_ alGI :d!! 11);- e-"Q.E ... E (,) 

._ u -u GI Q. E 
~s u ... aI 1:: .- "'Ie E E E Ec:II "t:>~ z:- olt:: ~ GI ...... -tU- U -GI E til 8 :::I 0 Citll til .;:: ~c (,) (,)(,) 

19 '1ii 0 0 e 
E GI :!: tU 

0 e GI 
I- 0 C) 

::::I ::IE GI 
C) 

607.4 0.402 1.358 1.596 0.820 1.008 0.420 

987.7 0.377 1.644 2.049 0.740 0.976 0.414 

650.5 0.434 1.485 1.825 0.757 0.971 0.458 

650.5 0.434 1.485 1.825 0.757 0.971 0.458 

765.5 0.288 1.872 2.008 0.673 0.812 0.327 

1013.9 0.398 1.310 1.565 0.829 1.014 0.414 

916.6 0.673 1.333 1.525 0.810 0.919 0.391 

831.2 0.437 1.460 1.781 0.771 0.997 0.461 

199.7 0.333 1.960 3.255 0.623 0.966 0.361 

680.9 0.450 1.605 2.324 0.707 0.950 0.463 
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Figure 5-24 

Flow Surface Current Distribution 

Surface Current 
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Delta Barrage Egypt 
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5.5.7 Hydraulic Charactaristics of the EI-Rayyah EI-Beheiry 

The length of EI-Rayyah EI-Beheiry is about 94.85 km starts from EI-Kanater 
EI-Khairia Barrage. The Head Regulator is located at Kilometer Zero on 
Rosetta Branch and ends at km 94.85. The width of the designed cross section 
from the beginning of the EI-Rayyah EI-Beheiry to km 85.10 is about 59.00 
meters, while the bed width is about 44.00 meter between km 85,10 and km 
94.85. The EI-Rayyah EI-Beheiry is not lined. The hydraulic characteristics of 
EI-Rayyah EI-Beheiry are shown Table 5-18. 

There are many intakes on EI-Rayyah EI-Beheiry as shown in Figure 5-25. 
There is also two drains discharge their water in EI-Rayyah EI-Beheiry. Table 5-
19 shows the area served by the intakes and the drains along EI-Rayyah EI
Beheiry. Table 5-20 shows the main barrages on EI-Rayyah EI-Beheiry. Figure 
5-25 the shows designed water surface profile for EI-Rayyah EI-Beheiry. 

Table 5-18 

The Designe Hydraulic Characteristics of the EI-Rayyah EI-Beheiry 

I Bed width I Water surface \ Water depth 
Kilometer ! (m) Side slope , slope : (m) 

! Cm/Km : 
0.00 - 85.10 59 3:2 ! 7 5.8 
85.1- 94.85 44 3:2 , 7 I 5.7 

Table 5-19 

The Intakes and the Drains on the EI-Rayyah EI-Beheiry 

No Name Km Discharge(m 3/sec) Area served 
(Fed) 

1 Ganabyat wardan 

2. Wardan canal 

3. ! Ganabyat bany salama 

4. Fom El-fatraEL-baharya 

5. I Fom Tawaty 

6. I Ganabyat EI-Khatatba 

7. Fom EI-Fatra basin 

8. Ganabyat EL_Khatatba 
outfllow 

9. I fom Ganabyat kafr dawood 
10 Ganabyat EI-brygat EI-

. i kiblia 
11 I Ganabyat EI-brygat EI-
.. bahana 

12~lfc;m EI-tahr~~r EI-ganobia 

13. Ganabyat Dashany 

ESIA for Giza North Combined Cycle Power Project 
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23.000 

25.720 

32.375 

40.25 

41.500 

41.935 

44.000 

46.720 

46.720 

54.000 

54.000 

56.700 

57.700 

0.202 700 

1.157 4000 ,,-
0.289 i 1000 

0.11 ! 380 

0.47 1625 

0.208 720 

0.380 i 1315 
InGanabyat Kafr El- I NA dawar 

0.409 1413 

0.116 400 

0.221 765 

NA NA 
0.541 I 1870 
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Table 5-19 (Contd.) 

The Intakes and the Drains on the EI-Rayyah EI-Beheiry 

No I Name Km Discharge(m3/sec) Area served 
I (Fed) 

14. Ganabyat Abo-EI-Khawy 63.800 0.143 495 -. . 

15 Fom canal nO.6 moderiat i 

· . EI-tahreer 71.250 1.013 3500 
I 

16. lGanabyat Kom shreek 0.473 1636 j 
17 I Ganabyat EI-tabaria EI- 74.900 I 0.407 I 1408 I 

· • keblia i 

18 I Gana~yat EI-tabaria EI- 74.900 0.318 I 1100 · Baharra 

19. Ganabyat Zawet EI-Bar 77.500 0.462 I 1597 

20. Fom Ray EI-Negela i 85.600 0.09 I 304 

21. . Fom Ganabyat Waked 78.500 0.884 3056 

22. Fom EI-nubaria canal 81.650 I NA 

23. ! Fom EI-negila canal 82.000 0.93 3215 

24. ! Fom Abo diab Alaala canal 82.030 17.36 49775 
I 

25. I Ganabyat meleha EI-Kiblia 82.050 0.155 535 

-2Ei.] Ganabyat Meleha I-wasta 85.250 0.253 875 

27. I Zepeda canal 88.270 0.926 3200 
I 

28. • Ganabyat Melha EI-Baharia 
I 

88.270 0.347 1200 

29. I Ganabyat Shapor 89.000 0.181 . 642 

30. F om Shapor canal 90.950 0.578 2000 

31. F om Serseka canal 91.550 0.570 1970 

32. Kafr Salamoon canal 91.350 0.200 690 

33. EI-Khndak EI-gharby canal 92.370 1.071 3700 

34. I Shaker canal 92.370 0.245 847 

35. i EI-Ganabia EI-Sharkia 94.345 1.716 5930 

36. i Sahel Morkos canal 94.350 34.72 102046 

~. EI-ganabia I-Gharbia EI- 94.355 0.579 2000 · Kiblia 
.. - f-

38. I Satat canal 94.355 1.186 4100 

39. i Fom EI-Khandak EI-Sharky 94.850 34.76 102175 

40. ! Direct irrigation from EI- End of EI-Rayah 1.910 6600 • Rayyah EI-Beheiry I 
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Table 5-20 

The Main Regulators on the EI-Rayyah EI-Beheiry 

Regulator Name Kilometer No. of vents 
Vent width I Sill crest level 

(m) under gate 

Head regulator 0 6 8 I 10.5 
f--:-

EI-Khatatba regulator I 41.5 9 5 8.2 

Polyn regulatot I 82.1 5 5 5.21 

Figure 5-25 presents the Layout of the EI-Rayyah EI-Beheiry canal and Figure 
5-26 provides with the design water level for the EI-Rayyah EI-Beheiry. 
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Figure 5-25 

Layout of EI-Rayyah EI-Beheiry 
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Figure 5-25 

Design Water Levels for EI-Rayyah EI-Beheiry 
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5.5.8 Water Quality Measurements 

Water quality measurements as well as sediment sampling and analysis are 
available for the project location from surveys undertaken at five sample 
locations along the EI-Rayyah EI-Beheiry segment at the Giza North site by the 
"Environmental Consultation & Water Quality Unit, National Research Center. 

The sample locations are determined such as Sample No.1: In front the intake 
of the electric generation station (shore line), Sample No.2: 100 meter before 
the intake of the electric generation station, Sample NO.3: In front the intake of 
the electric generation station (5 meter off shore), Sample NO.4: In front the 
outlet of the electric generation station, and Sample NO.5: 50 meter after the 
outlet of the electric generation station, whilst relevant data are presented in 
Table 5-21 through Table 5-27. Water and sediment samples were taken on 
29th August 2009. The results of water quality determination included chemical 
analysis of water samples (physico-chemical parameters, concentration of 
heavy metals and identification of organic content), microbiological analysis 
(bacteriological examination and algal counts) and chemical analysis of 
sediment. 

Water Characteristics and Quality 

• Physico-chemical Parameters 

Table 5-21 presents the results of physico-chemical analysis of water samples. 
These results revealed that the values of most parameter match the general 
trend of Nile River water quality. The values of water turbidity, transparency and 
total suspended solids are low and indicate that water is clear except in site 3 
which recorded high suspended solids. Meanwhile, the values of pH, total 
dissolved solids and alkalinity were almost approaching each other at all 
investigated sites indicating that there is no variation in the water quality of the 
studied water along the studied areas. In addition results of analysis indicated 
that there is no significant variation between the concentrations of chlorides, 
sulfates, nitrates, sodium, potassium, calcium and magnesium at all tested 
sites. Such values represent the typical unpolluted Nile River water. 

• Organic Content of Water Samples 

Results presented in Table 5-22 reveal that the values of the COD and BOD 
indicated that there are no sources of organic pollution discharged at this area. 
Water samples collected at all sites were free from phenol except sites 1 and 3. 
All other organic pollutants such as oil & grease, polycyclic aromatic 
hydrocarbons were recorded in low concentration while, site 3 recorded the 
maximum organic polluation. 

In general, available results revealed that the studied water samples at the 
studied area were clean. 

• Heaw Metals Content 

ESlA for Giza North Combined Cycle Power Project 
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Table fr.23 shows the concentrations of heavy metals in water samples from 
the selected sites. The level of iron ranged between 0.26 and 5.21 mg/l 
whereas that of manganese was almost zero. Cadmium, chromium, lead and 
nickel were not detected in any of all water samples. The concentration of zinc 
in water samples ranged between 0.03 and 0.04 mg/l. 

• Bacteriological Examination 

Results of bacteriological examination of water samples are given in Table 
5-24. Bacteriological indicators of faecal pollution are detected in all samples. 

Total bacterial counts at 22 'c are higher compared by the results of total 
bacterial counts at 37 "C. Bacteriological indicators for of faecal pollution were 
detected in all water samples. Total Coliform ranged between 2.4 x 103 and 
7.2x103 MPN/100 cm3 while, faecal Coliform ranged between 1.8 x 103 and 
7x103

. In general, the presence of both total coliforms and faecal coliforms in 
the water samples, indicates bacteriological source of pollution. 

It should be noted that the EI-Rayyah EI-Beheiry water is treated via water 
treatment stations, purified and disinfected prior to using as a potable 
water distributed in the Imbaba and Menshat EI-Qanater area throughout 
the existing potable water network. 

It is important to note, too, that this water, when abstracted by the power 
plant for the plant uses will be treated via plant water treatment facility, 
and if used as potable water, will be purified and disinfected first. 

• Algal Counts 

The general distribution of algae and their counts in water samples are given in 
Table 5-25. 

Total algal counts in water samples were generally high and ranged between 
5340 and 6070 organism I ml in sites 1, 2, 4 and 5. Diatoms represented the 
most dominant algal groups followed by green algae and blue green algae. 
That distribution of algal groups matches the general trend to be found in Nile 
River water except in site 3 which records high algal count (17320 organism I 
ml) and high diatoms, green and blue green algal count compared to other 
sites. 

Sediment Characteristics 

• Organic Content 

Results given in Table 5-26 reveal that the ontents of oil and grease ranged 
between 163 (site 1) and 380 (site 3) mg/kg. Where, the concentration of total 
hydrocarbons amounted between 29.7 J.Jg/kg at site' and 54.9 J.J/kg at site 3 
which in convient with oil and grease content. On the other hand. polycyclic 
hydrocarbons were recorded in all sites in low concentration. 
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Polychlorinated biphenyl (PCBs) and chlorinated hydrocarbons were not 
detectable in all sites. 

• Heaw Metals Content 

The concentrations of Zn, Cd, Cr, Pb, and Ni in sediment samples are shown in 
Table 5-27. Available results reveal that zinc was present at the highest 
concentration at all site compared with chromium and nickel. The concentration 
of zinc ranged between 8.7 mgtkg and 9.5 mgtkg. 

Cadmium, nickel and lead concentrations were almost zero in all samples. 

Table 5-21 

Water Quality at the Project Location 
Physico-chemical Analysis of Water Samples at the Project Location 

(Samples Delivery Date: 2 August 2009) 

Parameters 

pH 
Turbidity 

Electrical Conductivity 

Transparency 
Total Dissolved Solids 
Suspended Solids 
Total Solids 
Total Alkalinity (as CaC03) 
Chloride(Cr) 
18Sulfate (S04'-) 

Nitrate (N03-N) 
Sodium (Na+) 
Potassium (K+) 
Calcium (Ca+) 
Magnesium (Mg++) 

Notes: 
Site (1): The intake, on the bank line. 
Site (2): 100 meter before the intake. 
Site (3): 100 meter after the intake. 

Unit 

-
NTU 

Ilmho/cm 

cm 
mgll 
mgtl 
mgtl 
mgll 
mgt I 
mgll 
mgll 
mgtl 
mgll 
mgtl 
mgt I 

Site (4): between the intake and the outlet. 
Site (5): 50 meter after the outlet. 

Giza North Combined Cycle Power Project 
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Site 
(1) 
7,5 

2.0 

409 
70 
246 
24 

270 
130 
20 

27.3 
0.2 
22 
6 
28 

10.2 

Concentration 
Site Site Site 
(2) (3) (4) 
7.6 7.6 7.8 
2,1 8.5 2.6 

400 400 399 

70 60 80 
247 271 234 
17 162 14 

264 433 248 
130 132 130 
22 18 18 

26.6 31.8 25.9 
0.2 0.29 0.18 
24 21 21 
6 7 6 
28 28 28 

10.2 11.7 10.2 

Site 
(5) 
7,9 

2.7 

397 

85 
220 
18 

238 
130 
18 

28.8 
0.18 
21 
6 

28 
11.2 
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1 
COD 

Table 5-22 

Water Quality at the Project Location 
Organic Analysis of Water Samples at the Project Location (1) 

(Samples Delivery Date: 2 August 2009) 

Concentration 
Parameters Unit Site Site Site Site 

(1) (2) (3) (4) 
mgOz/1 15 14 14 8 

iBOD mg02/1 10.5 6.0 4.5 5.0 
Oil& Grease mg/l 4 
Phenol mgll 0.01 
Total Hydrocarbons ug/l 14.04 
Polycyclic Aromatic Hydrocarbons ~gll 4.19 
Chlorinated Hydrocarbons IlQII N.DI<) 

Polychlorinated Biphenyles (PCBs) ugll N.D 

Notes: 
(1) The same sampling points as indicated in Notes of Table 5-21. 
(2) ND " Not Detected. 

Table 5-23 

3.9 3.7 
Nil 0.03 

28.17 23.85 
4.51 15.35 
N.D N.D 
N.D N.D 

Heavy Metals Analysis of Water Samples(1) 
(Samples Delivery Date: 2 August 2009) 

Parameters Unit Site Site 
(1) (2) 

Iron 1.27 0.55 

Manafanese mgll N.DI') N.D 

Zinc mgll 0.03 0.03 

Cadmium mgtl N.D N.D 

Chromium mgll N.D N.D 

Lead mgll N.D N.D 

Nickel mgll N.D N.D 

Notes: 
(1) The same sampling pOints as indicated in Notes of Table 5-21. 
(2) ND = Not Detected. 

Concentration 
Site 
(3) 

5.21 

N.D 

0.04 

N.D 

N.D 

N.D 

N.D 

3.1 
Nil 

18.85 
9.05 
N.D 
N.D 

Site 
(4) 

0.26 

N.D 

0.03 

N.D 

N.D 

N.D 

N.D 

Site 
(5) 
15 
5.5 
3.1 
Nil 

13.16 
4.02 
N.D 
N.D 

Site 
(5) 

0.53 

N.D 

0.03 

N.D 

N.D 

N.D 

N.D 
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Table 5-24 

Microbiological Analysis of Water Samples(1) 
(Samples Delivery Date: 2 August 2009) 

Total Bacterial Counts, Cell/cma Most Probable Number IndeX/100ml 
Site No. 

At 22°C At 37°C 

Site (1) 1 x 102 90 

Site (2) 1.1 x 102 1.3 x 102 

Site (3) 2 x 103 8.5 x 103 

Site (4) 1.2 x 103 9 x 103 

Site (5) 2.2 x 103 2.2 x 103 

Notes: 

(1) The same sampling points as indicated in Notes of Table 5-21. 
(2) NfD = Not Detected. 

Table 5-25 

Total Coliform 

7.2 x 103 

2.4 x 103 

5.4 x 103 

2.4 x 103 

2.4 x 103 

Algal Counts of Water Samples (*) 

(Samples Delivery Date: 2 August 2009) 

Faecal Coliform 

7 x 103 

1.8 x 103 

5. 1x103 

2.4 x 103 

2.4 x 103 

Count (Organisms/ml) 
Parameters Site Site Site Site ~~) (1) (2) (3) (4) 

Diatoms 4488 4530 15520 5280 4668 

Green Algae 612 634 1280 598 650 

Blue-Green Algae 242 220 520 192 192 

Total Algal Counts 5342 5384 17320 6070 5510 

Notes: 
(') The same sampling points as indicated in Notes of Table 5-21. 
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Table 5·26 

Organic Analysis of Sediment Samples (1) 

(Samples Delivery Date: 2 August 2009) 

Concentration 

I 

Parameters Unit ~~t) 
Oil & Grease mg/~g 163 
Total Hydrocarbons Ilg/kg 29.7 
Polycylic Aromatic j.lg/kg 0.775 
Hydrocarbons 
Chlorinated Hydrocarbons Ilg/kg N.Dl~} 

Polychlorinated Biphenyles j.lg/kg N.D 
(PCBsl 
Notes: 
(1) The same sampling points as indicated in Notes of Table 5-21. 
(2 ND = Not Detected: 

Table 5-27 

~!te 
(2) 

~ite 
(.3) 

177 380 
36.0 54.90 

0.822 2.09 

N.D N.D 
N.D N.D 

Heavy Metals Analysis of Sediment Samples (*) 

(Samples Delivery Date: 2 August 2009) 

Parameters Unit Site Site 
(1) (2) 

Zinc mg/kg 9 8.5 
Cadmium mg/kg < 0.1 < 0.1 
Chromium mg/kg 1.0 0.95 
Lead mg/kg < 0.1 < 0.1 
Nickel mg/kg 2.7 2.5 
Notes: 
(*) The same sampling points as indicated in Notes of Table 5-21. 

ESIA for Giza Nol1h Combined Cycle Power Project 
January 2010 

Concentration 
Site 
(3) 
9.5 

< 0.1 
1.1 

< 0.1 
3.1 

Site 
(4) 
180 
40.2 
1.09 

N.D 
N.D 

Site 
(4) 
8.8 

< 0.1 
0.87 
< 0.1 
2.6 

Site 
(5) 

16B 
37.6 

0.891 

N.D 
N.D 

Site 
(5) 
8.7 

< 0.1 
0.91 
< 0.1 
2.6 
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5.6 AQUATIC ECOLOGY 

5.6.1 Introduction 

The river Nile is an old river whose basin is dominating feature of the northern 
quarter of the continent of Africa with extent length about 6740 km. It follows 
from the south at Ethiopia plateau to Egypt. The river Nile constitutes over 80 % 
of the fresh water resources available to Egypt; represent 55.5 million m3 per 
year coming from the south according to the international agreement for the 
distribution of water resources of river Nile between countries of Nile basin. 
Moreover, other 8.5 million m3 can be supplied from ground water and 3.7 
million m3 reused drainage water. Such quantities will not surely satisfy the 
increasing demand of water in different activities. At the north of Cairo delta 
barrage, the river Nile bifurcates into two branches namely Damietta and 
Rosetta and four Rayyahs (canals) namely EI-Nassery, EI-Behreiy, EI- Menofy 
and EI-Toufeky. 

Giza North Combined Cycle Power Project with capacity (2x750) MWe is 
planned to be located at Kata town, 6 of October Governorate. The proposed 
power plant has been selected in the agriculture area closed to the town AI
Oanater AI Khairia during the years 2009. No other industrial activity and no 
any point sources of air emissions are found in the area presently. Oanater AI 
Khairia town has a heavy population dynamics and is about 29km away from 
the other nearest cities. The proposed power plant project site is located on the 
eastern shore of EI-Rayyah EI-Beheiry in the Nile River which will be used as a 
natural source for cooling system in the project. The types of fuel will used at 
Elkhtatba Power Plant are natural gas. 

The main objective of the aquatic ecology study is to investigate the water 
ecology characteristics of EI-Rayyah EI-Beheiry before the use of its water for 
cooling of the proposed electrical power station and expected the impact of this 
process on the water ecosystem. 

5.6.2 The Study Area 

For determining the biological elements of the study area of the project five 
stations were selected to represent different categories of water quality (Figure 
5-27), were sampled on August 14, 2009. The five stations were numbered 1-5 
from south to north of Rayyah EI- Behrey in River Nile this station taken as (first 
station is before project area about 200m, from second station to forth station 
represent the aquatic habitat in the front of project area an the fifth station 
represent the aquatic habitat after the region of project area) Each station was 
determined using GPS system for revisiting on a seasonal basis. 

Some larvae of fish, shrimp and crab were observed in the target area, 
otherwise the area is vey poor in terms of fish populations. In addition, few 
species of jellyfish (Aurelia aurita) were observed. These observations confirm 
that fishing activity in this area is very limited. 
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5.6.3 Previous Studies 

The Nile River channel is divided into nine large and many small branches in 
the delta area. The main navigable branches of the delta are the Rosetta 
(Rashid, western) and Damietta (Dumyat, eastern) branches (Figure 5-28), 
whose lengths are about 239 and 245 km, respectively. The canals of Rayyah
Nasseri and EI Beheira are located in the western part of the delta. A lot of 
canals branch off the EI-Rayyah EI-Beheiry Canal; the largest canal out of 
these numerous canals is the EI Mahmoudia Canal, which supplies the city of 
Alexandria with fresh water and serves as a navigation waterway between 
Cairo and Alexandria. The central part of the delta between the Rosetta and 
Damietta branches is crossed by the EI Menoufia Canal, which is divided into 
the canals of EI Baguria, EI Kasid, EI Shibin, EI Atf, EI Hadra Viya, etc. The 
eastern part of the delta is crossed by the canals of EI Salam, Ismailia, EI 
Sharkawiya. which supply water to the cities of Ismailia, Suez, and Port Said, 
as well as the canals of EI Mansouria, EI Tawfiki, etc. 

Plankton Studies 

Studies on physicochemical factors and plankton standing crop of its habitat 
are essential for the proper management of water resources and for the 
prediction of the potential changes in the aquatic ecosystem (Kobia, 1982; 
Descy, 1987). Phytoplankton is a functional aquatic community base upon 
which the aquatic food web is culminating (Reynolds, 1984). 

Zooplankton organisms occupy a central position in aquatic ecosystems. At 
high densities, their filter-feeding suppresses assemblage of phytoplankton 
(Brooks, 1978). They contribute significantly to re-cycling of nutrients (Lehman, 
1980) and provide a food base for predatory invertebrates and vertebrates 
(Zaret, 1980). Few studies have dealt with the ecology of zooplankton, 
particularly in two Nile branches (Damietta and Rosetta). Klimowicz (1961) 
studied the rotifers of the Nile and its branches near Cairo. Rzoska (1968 & 
1976) surveyed the zooplankton of the Nile ecosystem. Zaghloul (1976) studied 
the plankton population in Rosetta Nile Branch. Ishak et al., (1976 & 1979) 
studied the aquatic ecosystem of the River Nile (main Nile stream and its two 
branches, Damietta and Rosetta). 

This study included physico-chemical characteristics, phytoplankton, 
zooplankton and benthos. During their studies, Rotifera were recorded as a 
dominant zooplankton group. Helal (1981) Studied the plankton of the Damietta 
Nile Branch north of EI-Mansoura. During his study the highest abundance of 
zooplankton population was recorded at Faraskour, while the lowest density 
was observed at Talkha. Abou elezz et al. (1996) studied the distribution of 
rotifers in the Rosetta branch and concluded that the Rosetta branch is a highly 
eutrophic system, which shows a sign of partial pollution as a result of direct 
influx of some industrial wastes. EI-Bassat (2002) conducted ecological studies 
on zooplankton community in Damietta Nile branch. 
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Figure 5-28 

The River Nile Delta 

(1-2) Rozetta and Damietfa branches, respectively; (3-16) Canals of EI Beheira, 
EI-Mahmoudia, EI-Menufia, EI-Bagouria, EI-Kasid, EI-Shibin, EI-Atf, EI-Hadra Wiya, /smailia, EI· 

Sharkawiya, EI- Tawfiki, Fakus, EI·Mansouria, Suez, respectively; (17-20) lake like lagoons of Maryut, 
Idku, Burullus, Manzala, respectively; (21-22) delta barrages; (23-24) Edfina Barrage on the Rozetta 

Branch and Zifta Barrage on the Damietta Branch, respectively; (25) Damietta Dam. 
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EI-Shabrawy & Ahmad (2002) studied zooplankton abundance and community 
structure in the northern part and estuary of Rosetta Nile Branch in relation to 
some environmental variables. In all, 72 zooplanktonic species (45 Rotifera, 15 
Cladocera & 12 Copepoda) were identified in the surveyed area. Rotifera has 
been proved to be the most common group, comprising 85.8 and 68.7 % of 
total zooplankton density in the main branch and estuary, respectively. Winter 
showed the highest density of these organisms in freshwater sectors, while 
summer was the season of highest production in the estuary. Temperature, 
salinity and phytoplankton assemblage seem to play major roles in appearance 
and abundance of zooplankton in the studied localities. Some zooplankton 
species were highly restricted either to freshwater or brackish estuary. 

Few species of zooplankton appeared as halobiont that occurred in all sectors 
as Brachionus calyciflorus & Keratella tropica (Rotifera) and Bosmina 
longirostris & Moina micrura (Cladocera). The community composition of 
zooplankton and the obvious dominance of rotifers species (Polyarthra vulgaris, 
Brach ion us calyciflorus, Keratella cochlearis) , which are eutrophic indicators, 
revealed that this portion of Rosetta branch is highly eutrophic and suffers a 
sign of partial pollution. EI-Shabrawy et al (2005) studied the effect of industrial 
pollution on zooplnkton community structure in Rosetta Nile Branch at Kafr EI
Zayat area. An experiment was also conducted to study the effect of different 
waste concentration on zooplankton assemblage during the period from 
summer 2003 to spring 2004. 91 species of zooplankton were identified, 53 
Rotifera, 9 Copepoda, 11 Cladocera, 13 Protozoa and 5 Meroplankton. Rotifers 
dominated the other groups, forming 93.43 % of total zooplankton density, 
Copepoda and Cladocera came next. The highest zooplankton density, 637000 
org.m-3 recorded after the input of the industrial wastewater effluent, while the 
lowest yield of 323000 org.m-3 was recorded in front of the industrial wastewater 
effluent. 

The inhibitory effect of industrial wastewater effluent on zooplankton density 
was time- concentration dependant. Zooplankton density was inversely related 
to effluent concentration and exposure time. Copepods were more resistance to 
the plant wastewater effluent than rotifers and cladocerans. The industrial 
wastewater effluent of Soda & Salt Companies and Malyia plants pose 
significant problems on Rosetta Nile branch and could be behind the low 
densities of zooplankton at the affected water. Ibrahim et al (2007) evaluates 
the effects of sewage pollution effluent on zooplankton and macrobenthos 
community structure at Rosetta Nile branch. 71 zooplankton and 18 
macrobenthic species were identified; RoUters dominated the other zooplankton 
groups, forming 89.1 % of the total zooplankton density; Copepoda and 
Cladocera came next. Mollusca dominated the macrobenthos groups, forming 
41 % of its total standing crop, followed by Annelida and Arthropoda. 

Benthic Invertebrates Studies 

Benthic invertebrates, usually classified as macro- and meiobenthos, play an 
important role in cycling of material and energy flow. The main distinction 
between the two groups is size, with a zone of overlap that may cut across 
taxonomic borders. Large oligochaetes, for examples, are macrobenthic, while 
small species are classified as meiobenthic. Meiobenthos is mainly composed 
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of nematodes and other small worms, and microcrustaceans such as ostracods 
and copepods. In many areas of the world, meiobenthos has been much less 
well studied than macrobenthos, and the Nile is no exception to this rule. 
Benthic macroinvertebrate communities of rivers change both spatially and 
temporally (Townsend & Hildrew, 1994), and largely in relation to environmental 
factors (Tate & Heiny, 1995). Abiotic factors that influence community 
composition and species traits vary from system to system and with the spatial 
scale of the study (Townsend et aI., 1997). Among ecological factors, sediment 
composition and grain size (Robbins et aI., 1989), river trophy and depth 
(Rasmussen & Kalff, 1987; Rasmussen, 1988), macrophyte (Cyr & Downing, 
1988a,b; Downing, 1991; Lalonde & Downing, 1992), periphyton and other food 
resources (Lamberti et aI., 1989), and predation by fish and other invertebrates 
(Power, 1990) were important factors explaining macroinvertebrate distribution 
and abundance. 

The fresh water benthos in Egypt received a little recent attention. Abel Aal 
(1979) recorded 10 species of gastropod Mollusca in Damietta Nile branch at 
EI-Mansoura district. Ishac et al (1979) studied the distribution of benthic fauna 
in the Nile from Assiut to Rosetta and Damietta branchesThey found that the 
main components of the benthic community were mollusca and oligochaetes 
while Insects were infrequently detected. Soliman (1994) mentioned that, the 
benthic fauna showed marked variations in species composition and distribution 
between the different Rosetta Nile localities. The highest annual avera~es were 
recorded at the littoral in front of Kafr EI-Zyat City (avr. 8517 org. m' ) mainly 
due to Chironomus larvae, and the mid-stream site near to EI-Khanater EI
Khairya (average of 9,779 org. m'2) as produced by Chaetogaster limnaei. 
Macrobenthos showed wide seasonal fluctuations with higher values in summer 
and autumn. 

Rosetta Nile Branch maintained a high standing stock of benthos which is 
attributed to the high fertility of its water. The benthic fauna of Rosetta Nile 
Branch was estimated seasonally for two successive years between May, 1987 
and February, 1989. The community consisted of members of the phyla 
Annelida (10 species), Arthropoda (8 species) and Mollusca (7 species~ 
(Samaan et aI., 1995). Their annual averages amounted to 2,657 org. m
during the first year increased to 4,225 org. m,2 in the second one. The total 
biomass of benthos was high whenever molluscs appeared in abundance due 
to their big size. Their annual averages were 104.8 and 70.95 g, fresh wt. m'2 
for the two successive years respectively. 

The dominant species comprised Chaetogaster limnaei and Chironomus larvae. 
Besides, other species appeared frequently such as 8ranchiura sowerbyi, 
Tubifex, Nais sp. and 8ellamya unicolor. Most of the recorded species are 
muddy bottom dwellers which can tolerate low oxygen content and are 
widespread in inland waters of Egypt and Nile System (Samaan et aI., op cit). 
Habashy (2000) recorded twenty four macrobenthic species belonging to 
Mollusca (16 species), Insecta (16 species), Oligochaeta (3 species). 
Chironomous larvae (Insect), 8ellyma unicolor (Gastropod) and Corbicula 
consebrina (Bivalva), were the most dominant species. Summer was the most 
productive season. 
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Ibraheem et al (2007) recorded a total of 18 species, representing the 
macrobenthic groups (6 Arthropoda, 2 Annelida and 10 Mollusca) in the 
Rosetta Nile branch at EI Rahawy site. Mollusca were the most dominant 
benthic in clean water, constituting 54.8 % and 42 % of the total benthic 
density, respectively. It was followed by Annelida which constituted about 21.9 
% and 28 %. On the other hand, Arthropoda represented about 30 % and 24.3 
%,. Contrarily to Mollusca, Annelida was the abundant group at the polluted 
sites, forming 60 to 52% of the total macrobenthos density. Fishar and Williams 
(2008) describes the development of a Nile Biotic Pollution Index (NBPI) for the 
River Nile and its branches. 

A Nile Biotic Pollution Index (NBPI) and the NBPI-ASPT were obtained by 
incorporating more of the Nile taxa. There were highly significant regressions 
(P\0.001) for both the UK and the Nile Pollution Index scores with the NCPI for 
the whole river. The NBPI was much better in the delta than from Aswan to 
Cairo. These differences in performance were attributed to the fact that the 
NBPI-ASPT excludes information on taxon diversity. In clean waters there was 
a wide range of NBPI score suggesting that the biodiversity of taxa is 
dependent on other aspects of habitat quality. Conversely in the polluted delta 
the high score of an individual taxon is critical for the NBPI-ASPT as it may 
have a distorting effect. As the NBPI-ASPT was the most consistent biotic index 
it is recommended as the regular biological assessment and regulatory tool for 
Egypt to meet the requirements of the Convention for Biodiversity. 

Hydrophytes 

Zahran (2009) mentioned that, according to Hassib (1951), the flora of the Nile 
in Egypt contains ca 534 species (algae excluded), ca 25% of the flora of the 
country. During the last 30 years, studies of the flora of the Nile, particularly 
after the establishment of Aswan High Dam (1965), have been carried out by 
Tackholm (1974), EI-Hadidi (1971), Moursi (1976), Batanouny & EI-Fiky (1983), 
Springuel & Murphy (1990, 1991), EI-Kholi (1989), Khedr (1989), Murphy et al. 
(1989), Serag (1991, 1996, 2000), Shaltout et al. (1994), Zahran et al. (1998, 
2003), Khedr (1998), Khedr & Zahran (1999), Hussein (2000) EI-Bana et al. 
(2000), Bishai et al. (2000), Zahran (2003), Shaltout & Khalil (2005) & Khalil & 
Shaltout (2006). 

These studies reveal that the vascular freshwater weed flora of Egypt includes 
87 species of flowering plants, in 45 genera representing 25 families. Twelve 
are Dicotyledoneae, and 13 are Monocotyledoneae. In addition, the flora 
includes 3 Pteridophytes, namely: Azolla filiculoides of Azollaceae and 2 
species (Marsilea aegyptiaca and M. capensis) of the Marsileaceae. Nineteen 
families are represented by one genus; two (Alismataceae and Onagraceae) by 
two genera and two (Hydrocharitaceae and Lemnaceae) by three genera. 
Cyperaceae is represented by six and Gramineae by ten genera. The highest 
number of species (19) belong to Cyperaceae, followed by Gramineae (15 
species). Lemnaceae is represented by six species, Potamogetonaceae by six, 
four Najadaceae, three species in each of Alismataceae, Ceratophyllaceae, 
Hydrocharitaceae, Juncaceae, Onagraceae, Polygonaceae and 
Ranunculaceae, and two species in Nymphaeaceae, Amaranthaceae and 
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Marsileaceae. 

According to habitat, submerged, floating or emergent, the distribution is as 
follows: submerged hydrophytes are represented by 9 families, 11 genera and 
21 species, free floating hydrophytes by four families, six genera and nine 
species, fixed-floating hydrophytes by four families (Potamogetonaceae is 
represented also by submerged plants and On agraceae also by emergent 
plants), four genera and five species and emergent hydrophytes are 
represented by 13 families, 28 genera (Ludwigia occurs also in the fixed floating 
group) and 54 species. Potamogetonaceae is represented by six submerged 
and one floating species whereas Onagraceae is represented by one floating 
and two emergent species. 

5.6.4 Instrumentations and Methodology 

f..51A for Giza North 
January 20 I 0 

Field Sampling 

Water samples for physical, chemical and biological parameters determination 
were collected from the river Nile, EI-Rayyah EI-Beheiry. Phytoplankton and 
zooplankton samples were collected by towing 551-1 m mesh size plankton net. 
The samples were preserved using solution of four per cent formaldehyde, 
(Figure 5-29). 

This plankton net consists of a cone of bolting silk mounted on a ring or hoop to 
which are attached three thin rope bridle spliced on to a smaller ring by means 
of which the net can be shackled to a towing rope or warp. The end of the cone 
is left open and is reinforced by strong material, the plankton remains on the 
wall of the net and removed by turning the net inside and washing it in a wide 
mouthed receiving jar the sample is then concentrated after preserving fluid has 
been added to it . 

The total volume of water filtered with the plankton net was estimated to equal 
10 Liter. The quantitative estimation of plankton was calculated after counting 
the individuals and relates it to either a liter or cubic meter. Conductivity, pH, 
TDS and temperature were recorded in the field using a Ultra meter designed 
by Myron L Company Model 6P, Mean and standard error values were obtained 
for each of the physico-chemical parameters. (Figure 5-29). 
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Figure 5-29 

Sample Locations: Photos Represent 
Field Procedure Used in Collecting Samples 
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Counting the Organisms 

Plankton samples were examined in the laboratory were examined separately 
in a counting Sedgwick rafter cell. All samples were examined under the 
ordinary binocular microscope Identification and classification of plankton was 
carried out with the aid of standard monographs and publications including 
Prescott (1975), Kadiri (1987) and Opute (1990, 1991,2000 and 2003). SPSS 
statistical package was used to compute in the sample stations. Major 
environmental impacts on the following categories were investigated included 
biological environment with its two major components, aquatic ecology and 
terrestrial fauna and flora. 

5.6.5 Field Survey Observations 

ESIA for Giza North 
January :~O 10 

The observations determined during the field survey at the project area 
indicated that land around the project area is occupied by two major 
components. The first component included the areas around the project land 
(terrestrial environment) which include (cultivated land, high way and small 
urban communities) (Figure 5-30), the second component is the aquatic 
environment that is represented by Reayh EI-behery canal (fresh water canal 
branched from the river Nile). 

Agriculture activity found at and around the project site showed that only two 
types of land use for agriculture purposes are present. The first type included 
areas designated for some trees (orange and mango) cultivation (Figure 5-30) 
which concentrated at the eastern side of the shore of EI-Rayyah EI-Beheiry 
canal. This areas are mainly depend on the intensive mango and orange trees 
planting without introducing any other type of plant in the off season period. 

Most of these farms at the bank are small to medium size farm with a front on 
road at the canal ranged from 200 to about 2000 meters. All the drainage water 
from these farms is directed towards Rayyah EI-Beheiry canal. The other form 
of cultivated land are these land used in the traditional form of agriculture all 
year around. This type of agriculture included several crops which selected to 
tolerate the weather around the river Nile in different agricultural seasons. 
These crops included winter crops dominated by wheat, berseem, tomatoes, 
and cabbage and ... etc, while the summer crops included mainly maize, cotton 
and .... etc. papyrus is now largely absent from the delta. 
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Figure 5-30 

Some of Terrestrial Plants Located along the 
Road Passing the Proposed Site 
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Inside cultured land around the study area some farm animals are present as 
(donkey, cattle, sheep and cow). Beside the project land present a high way 
road this road (Figure 5-30). For the urban area around the study area 
composed a number of cities and a small number of villages which inhabited by 
several aggregations of fishermen and farmers. (Figure 5-31). Most of the 
villages are concentrated in the eastern side of the coast of EI-Rayyah EI
Beheiry canal. the number of population occupied this cities and villages 
around the study area. 

For the activity related to the aquatic environment (EI-Rayyah EI-Beheiry 
canal):This canal is a branch from the river Nile with width about( 50*** m ) And 
depth ranged from{ 4.5 m to 5 m ) Contain aquatic habitat as same in the river 
Nile in this regions. 

The Nile Delta was once known for large papyrus (Cyperus papyrus) swamps, 
but Vegetation consists of Phragmites australis, Typha capensis, and 
Juncus maritimus. The Nile River within Egypt has at least 553 plant species 
associated with it, of which at least 8 species are endemic, Some aquatic and 
wiled plant growing on the EI-Rayyah EI-Beheiry canal by field survey we 
reported Phragmites australis and Juncus maritimus and some trees 
growing on the shore line of EI-Rayyah EI-Beheiry as Phoenix dactylifera, 
Soteswana and Veicus Trees. 

For the study of the faunal elements of the river water of EI-Rayyah EI-Beheiry 
as indicators for environmental stress two major groups were selected. These 
groups included plankton, as biological indicator and physical properties of 
water quality. 

5.6.6 Results and Discussion 

Planktonic Community 

The investigation of the planktonic community collected from the water in EI- EI
Rayyah EI-Beheiry canal during the period of study, revealed the presence of 
about 12 common species of planktonic animals and plants. The species list 
included some fully identified species and some identified to the genus level 
only. For phytoplankton community it was clear that the samples contained 8 
species of algae, one types of higher plants fragments. The algae species 
recorded included green algae (Chlorophycophyta) of genera Pediastrum sp, 
Ulothrix sp and Scenedesmus sp blue green algae ( cyanophycophyta ) 
Microcystis and chrocccoccus species, The Diatoms or golden 
algae(Chrysophycophta ) were represented by number of species of genera 
Melosira, Fragilaria and Daiatom, (Figures 5-32 and 5-33). 

The zooplankton community collected the water in EI-Rayyah EI-Beheiry canal 
during the study period included rotefier and it is the commmm type of 
zooplankton in EI-Rayyah EI-Beheiry canal. This species belong to genu 
Srachionus calyciflars and Keratella sp . In addition to, Naup/i larvae as well 
as unidentified crustacean larvae, A single Ostracod species belong to genus 
Cyprideis was also recorded and The samples also included very few one 
species of nematods. 
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Examples of Common Aquatic Plants close to the Proposed Site 

Phragmites austraiis) Juncus maritimus 
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Figure 5-32 

Phytoplankton Species Detected in Water close to the Proposed Site 

Scenedesmus SD 

Chroococcus Sp 
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Figure 5-33 

Zooplankton Species Detected in Water close to the Proposed Site 
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Chages in Plankton Standing Crop through Stations for Samples 
Collection 

The data in Table 5-28 shows that the number of zooplankton individuals IL 
ranged from 0 individuals in station 1 to about 26250 individuals IL in station5. 
The data in Figure 5-32 indicates that the maximum amount of zooplankton is 
recorded in station 5 followed by slight elevation in station 4, 3 and 2 and a 
sharp decrease in station 1. In regard to the phytoplankton standing crop, data 
in Table 5-28 and Figure 5-34 shows it reaches the highest value number was 
reduced in station 4 and is very reach in station 5 ,2,3 and 1. This is high 
deference between numbers of phytoplankton than zooplankton. 

Table 5-28 

Zooplankton and Phytoplankton Standing Crop Collected at 
Different Stations from EI-Rayyah EI-Beheiry Canal 

(data expressed as mean number of individuals/L) 

Stations Phytoplankton Zooplankton 

station 1 3378750 
I 

0 

station 2 5457000 3750 
-" 
station3 4189500 11250 

station4 424500 26250 

station5 L 5857500 26250 

Changes in Species Density within the Selected Stations for Samples 
Collection 

The data represent the species distribution and densities within the selected 
area in different stations are presented in Table 5-29. Data in Table 5-29 
showed that not all the species were recorded in the same station. In addition, 
certain species were dominating the community structure at certain station. 

Changes in Plankton Community 

Figure 5-35 through Figure 5-40 depict changes in plankton community. 

---~ .. :-=---:-:--:--=--,....-:---=--------~----.,..----=----;c--;::--=-::--;:-;::-:;:--
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Figure 5-34 

Zooplankton and Phytoplankton Standing Crop Collected at 
Different Stations from EI.Rayyah EI.Seheiry Canal 

(data expressed as mean number of individuals/L) 
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Table 5-29 

Species Density within Selected Stations at the EI·Rayyah EI·Beheiry Canal 
(Data expressed as mean number of individuals/L) 

Stations Ulothrix Pediastrum 

station 1 255000 210000 
-----~---~-

station2 135000 588750 
--

station3 161250 562500 
---

station4 82500 528750 
-

station5 5857500 71250 
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Melosria Diatoms 

2767500 33750 
--

455u250 15750 

3113250 45000 

3480000 33750 

333750 5250000 

chroococus Microcystis Brachionus Fragilaria 

97500 11250 3750 0 

, 90000 45000 15000 3750 

123750 18750 30000 56250 

22500 52500 18750 26250 
--

30000 18750 45000 75000 
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Scenesmus total 
I 
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Figure 5-35 

Percentage of Species at Station (1) 
[The Dominant Type of Species at Station No.1 is Diatoms (melosria sp) about 82 % and other species 

are very rare] 
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Figure 5-36 
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Percentage of Species at Station (2) 
[The Dominant Type of Species at Station No 2 is Diatoms (melosria sp) about 84% 

followed by Pediastrum sp 11% and other species are very rare] 
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Figure 5-37 

Percentage of Species at Station (3), 
[The Dominant Type of Species at Station No 3 is Diatoms ( melosria sp ) about 75 % 

followed by Pediastrum sp 13% and other species are very rare] 
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Figure 5-38 

Percentage of Species at Station (4), 
[The Dominant Type of Species at Station N04 is Diatoms (melosria sp) about 82% 

followed by Pediastrum sp 12% and other species are very rare] 
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Figure 5-39 

Percentage of Species at Station (5) 
[The Dominant Type of Species at Station No 5 is Diatoms (melosria sp) about 89% 

followed by Pediastrum sp 6% and other species are very rare] 
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Figure 5-40 

Percentage of Species in all Stations, 
[The Dominant Type of Species at all Stations is Diatoms (melosria sp) about followed by 

Pediastrum sp. These two types of species are Dominant Species at all Stations and 
present in the Same Percentage at the Stations and other Species are rare] 
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Determination of Physical Environment of EI-Rayyah EI·Seheiry Canal 

The data represent the physical properties within the selected area in different 
stations are presented in Table 5-30. The data in this table shows very small 
differences between stations in physical properties. (see Figures 5-41 through 
5-44). 

Tables 5·30 

Physical Properties of the Proposed Area at Collecting Stations 

station 1 

station2 

station3 

station4 

station5 

ESIA for Giza North Combined Cycle Power 
January :;:010 

Condo 

323.5 

335 

333.6 

333 

334 

TOS (ppm) 

218 

220 

220 

220 

219.6 

pH I Temp depth(m) 

7.5 i 29.9 4.9 

7.9 I 30.4 4.5 

8,33 ! 
29,6 4.3 

8,3 29,9 I 5 

8.25 I 29.5 4.4 
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Figure 5-41 

The Amount of Physical Components at the Stations of the Study Area 
(Data in each parameter at all stations are semi equal and the differences between the same parameters 

at aU stations are very small) 
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Figure 5-42 

The Amount of TDS (ppm) Component at the Stations of the Study Area 
(TDS reported 220 ppm at 3 stations (No 2 ,3,4 ) and reported the lowest reading at station 

no one 218 ppm. The difference between the tow readings is very small) 
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The Amount of pH( ppm) Component at the Stations of the Study Area 
(pH parameter ranged from 7.5 at station no 1 to 8.3 at stations no 3 ,4 

so pH is nutrient and weakly alkaline) 
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The Conductivity in (mS) of Component at the Stations of the Study Area 
(There no difference between stations when we calculate conductivity, 

conductivity ranged from 323 mS to 335 mS) 
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5.7 TERRESTRIAL ECOLOGY 

5.7.1 Introduction 

Due to increased developmental activities in Egypt, it was necessary to monitor 
and follow up the changes in water use; land use, consequently a number of 
periodical monitoring programs were developed to measure indicators of water 
and land quality: natural, chemical and microbiological indicators. In these 
programs, surface water quality is assessed through monitoring water 
resources found closed to the development projects over Egypt. 

Because of limited water resources vis-a-vis the national development project 
demand caused by government increase and industrial, agricultural and other 
developmental activity boom, it was necessary to have an Egyptian water policy 
that employs integrated water management methodologies. This policy focuses 
on providing water in the amounts that should meet various developing needs, 
besides maintaining water quality against pollution, following scientific methods 
to rationalize water consumption in all developmental domains, and raising 
citizens' awareness at all levels on this end (to protect water against pollution 
and rationalize consumption). Moreover. all stakeholders would participate in 
the implementation of the integrated water management policy to ensure 
sustainability. 

Recording land use/ land cover change over time is perhaps one of the most 
important applications of digital remote sensing data (Christensen et aI., 1988). 
For example. the conversion of land to industrial activity land use can be 
detected using a temporal comparison of spatial change determined from multi- . 
dates satellite data. The value of utilizing remotely sensed data for change 
detection studies is limited only by the imagination of the investigators and 
potential users. 

Use of change detection technique is to measure the changes in spatial 
distribution of land. vegetation. water at the Giza North proposed area for the 
Combined Cycle Power Project (2X750) MWe. Also, to detect environmental 
change trends, particularly in soil. vegetation type and cover, as well as in study 
area during the past three decades. 

For investigating the ecological setting of the project area, including land-use 
land-cover, a study has been conducted by specialized team of the National 
Authority for Remote Sensing & Space Sciences (NARSS) to study the land 
use map; land cover map; and the ecology related to fauna and flora of the 
proposed area. 

The study focused on the use of satellite images dated in 2002 and 2009 to 
monitor and assess the historical land use / land cover feature and changes. 
Moreover, the field work had a value add and update the results of the used 
processed images in the study. 

5.7.2 Study Area 

Giza North Combined Cycle Power Project 
January 2010 
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Giza is one of the governorates of Greater Cairo Region, which includes Cairo, 
Giza and Kalubia governorates. Giza governorate has its regional importance 
due to the following reasons, a) Being one of the governorates of Greater Cairo 
gives it the features of the capital, as it has some important ministries and 
agencies, in addition to the existence of some embassies and consulates, b) 
Giza governorate is a link between Lower Egypt and Delta governorates on one 
hand and Upper Egypt governorates on the other hand. It also links Greater 
Cairo governorates to Alexandria and Mersa Mattrouh governorates, as it has 
the Miser-Alexandria desert road, which links it to Alexandria governorate, and 
c) Giza governorate has scientific and research importance among the 
Egyptian governorates, as it has on its land number of great scientific 
institutions. 

5.7.3 Data acquisition 

January 2010 

In order to present a reasonable evaluation of the land usel land cover maps 
and their use in determining ecological characteristics of the study area, the 
following data were collected: 
1. Topography 

• A topographic maps of a scale 1: 100,000 
2. Satellite data 

• Landsat TM image year 2002 
• Egypt sat Image year 2009 

The above data has been processed and various geo-spatial data has been 
determined automated into various GIS data sets. These data sets include 

Line GIS layers included the bankline of the EI-Rayyah EI-Beheiry canal, the 
road networks, and the stream network. 

The hardcopy, the provided digital data and the automated GIS layers have 
been used to understand and present the baseline information about the 
proposed Giza North site, and conduct a preliminary assessment of both the 
environmental assessment that might affect the planned installations and the 
impact of the planned activities on the surrounding environment. 

Satellite data is processed to accomplishing the objectives of remote sensing 
activities and consequently achieving the current work objectives surveyed from 
archived scenes. The Landsat image 2002 and 2009 that cover the study area 
were collected for the purpose of establishing a comprehensive GIS database, 
(Figure 5-45). 

Cycle Power Project 
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Figure 5-45 

The Acquired Landsat Images in 2002 and 2009 
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5.7.4 Image Processing 

Nonh 
January 2010 

Image processing, which comprised three principal steps of geometric 
correction, spectral enhancement and, in the case of the images of the study 
area, image classification was undertaken using ERDAS Imagine (v 8.7). 

Geometric Correction: The geometric correction of each image was carried out 
using standard procedures. Geometric distortions are normally introduced to 
satellite data during acquisition. They result from several factors including 
attitude (roll, pitch, and yaw), the Earth's rotation and panoramic distortions, 
(ERDAS, 1999). The coordinates of a remotely sensed scene do not therefore 
correspond to a standard map projection and the coordinates of a fixed pOint 
vary from image to image. Geometric correction (rectification) is therefore 
necessary in order to remove geometric anomalies and created a faithful 
representation of the original scene by correcting pixel location errors and 
establishing a correspondence between ground features and their correct 
position throughout the image. As a result, it has the scale and projection 
properties (geometric integrity) of a map. 

Image rectification is typically accomplished on the basis of well-distributed 
ground control points (GCPs) located on both the images and a map of the 
corresponding area (Olmanson et aI., 2001). For each image a number of 
GCPs (between five and 19 depending on image) were identified. These points 
comprised static features visible in both an image (source points) and the 
corresponding 1 :50:000 topographic map (reference points). GCPs included 
road and canal intersections, bridges and other large man-made features. 
Since both the source and corresponding reference pOints represented the 
same features with different coordinate systems they were used to generate a 
transformation polynomial using the regression analYSis method (Milne, 1988). 
Acceptance of the transformation polynomial was based upon the RMS error 
reported between the two sets of points. It is recommended that the RMS error 
should not exceed the pixel size of the raw image and in the worst case (such 
as in mountainous areas) no more than double the original pixel size. 
Subsequently the transformation polynomial was used to rectify the image to 
the map coordinate system using the nearest neighbour re-sampling technique 
(Christensen et aI., 1988). 

Image enhancement: Enhancement techniques are often employed in order to 
enhance image display properties, identify different features in an image and 
thereby enhance subsequent visual interpretation. Enhancement of each of the 
remotely sensed images of the study area was undertaken by stretching the 
different spectral bands, one of the most common image enhancement 
techniques. This procedure modifies the distribution and range of Digital 
Numbers (DNs) of the image pixels so that the potentially limited range of DN 
values within the original image covers a larger range within the stretched 
image, (Lillesand et aI., 2008). 

Image classification: Review of the false colour composites of Giza North 
Combined Cycle Power Project (2X750) MWe, (discussed below) highlighted 
major changes over time in the distribution of the characteristic feature of this 
particular site. The extensive desert nature of study area into different sub-

Power Project 
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classes so that they play an important ecological role. Therefore in order to 
more clearly illustrate these changes and to provide quantitative information on 
the relative extent of these classes compared to other areas of the remotely 
sensed images of Giza North Combined Cycle Power Project were subject to a 
classification procedure. The basic premise of multi-spectral image 
classification is that different surfaces have sufficiently different reflectance 
properties in different regions of the electromagnetic spectrum (Le. spectral 
signatures). 

An unsupervised classification approach was adopted (e.g. Lillesand et aI., 
1998) in which pixels were classified based upon their spectral signatures alone 
without any prior knowledge of the different surfaces within the images. 
Classification was undertaken using image bands with the highest spatial 
resolution. These comprised all four bands 1-5 and 7 of the Landsat TM image 
(resolution 30 m). The classification was restricted to a digitised lake boundary 
for each image identified from the false colour composites, (Figure 5-46). 

The unsupervised classification procedure was performed using the ISODA T A 
("Iterative Self-Organizing Data Analysis Technique") algorithm within ERDAS 
Imagine with an initial specified 15 arbitrary classes. This algorithm repeatedly 
performs an entire classification from which clusters of pixels with similar 
spectral signatures are identified. A minimum spectral distance formula is used 
to define these clusters. After initial unsupervised classification, classes were 
combined based upon knowledge of the characteristics of the site to provide 
major classes. The area and percentage cover of each of these classes was 
then evaluated, (Figure 5-47). 

The most remotely sensed images used for the study area enable the 
identification of the key features within these environments and in their 
immediate surroundings at the time of image acquisition. Specific areas 
discussed in the text are labelled within the images. 

ESIA for Giza North Combined Cycle Power Project 
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ESIA for 
January 20 I 0 

Figure 5-46 

Un-supervised Classification Images Dated 2002 and 2009, 
Producing Land Cover Map of the Study Area 

Unsupervised classification of Giza Proposed Study Area 
in Two Different Dates (2002· 2009) 
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Figure 5-47 

Supervised Classification Images Dated 2002 and 2009, 
Producing Land Cover Map of the Study Area 

Supervised classification of Giza Study Area in Two Different 
Dates (2002 • 2009) 

2009 
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5.7.5 Data Conversion 

ESIA for 
January 2010 

The files include all the digitized layers along with their thickness values. 
Various layers of the dxf files are converted into their corresponding Shape files 
using ArcGIS. In this step, each layer of these files is separated into a thematic 
GIS layer. 

Geo-referencing 

Geo-referencing is an essential step of the spatial data management. Geo
referencing aims at the conversion of the coordinates from the digitizing screen 
coordinates into a real world coordinate. Each GIS layer is geo-referenced 
using the following parameters: 

Projection 
Unit 
Spheroid 
Datum 
Zone 

Editing 

: Universal Transverse Mercator (UTM) 
: Meters 
: WGS 84 
: WGS 84 
: 36 

Various editing operations have conducted over GIS layers to make them ready 
for display and analysis. These operations include the following: 

• GIS layers: GIS layers have been overlain on the geo-referenced scanned 
map to check that all layers in the maps have been extracted. 

• Features: Check the occurrence or the absence of various features in each 
GIS layer. Verify that each polygon is closed (No overshoots or 
undershoots). Verify that each line is smooth and connected with other line if 
necessary. 

• Attributes: Removing all the non-required fields of the DXF files from the 
shape files except the thickness field, Create a new field called "Code" in the 
shape files, Transfer values of "Thickness field" into the new created code 
field, Display the features in each GIS layer using code values to assure the 
accuracy of data entry by comparing them with the source. 

Edge Matching 

Having two GIS layers edge matched, they should be geo-referenced to the 
same projection parameters, they should be the same feature class, and the 
corresponding features should have the same attribute. Using these 
fundamentals, all the contiguous GIS layers in the study area have been edge 
matched. 

Mapping 

In order to produce the land use I land cover maps with proper scale, various 
topographic maps, Landsat images years 2002 and 2009, ground observations, 
and related ancillary data have been compiled and processed in different ways. 

Power Project 
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These data have been systematically used to prepare the necessary layers to 
constitute an appropriate geographical information system (GIS) for the study 
area. These data were integrated to establish a digital data base which could 
be useful for site selections of proposed project, planning and management of 
such this development projects in the area. 

The data available that were used in this study grouped into the following: (a) 
Natural hazards maps, (b) Satellite data (c) Topographic maps at scale 1:100 
000, all of these materials are discussed in the following: 

In the present work, Landsat imagery data dated in 1975 and 2009 that were 
covering the area of Giza North Combined Cycle Power Project have been 
digitally processed, analyzed and interpreted to produce a land-use/land-cover 
map at a scale of 1: 100.000, (Figure 5-47). The main classes of recognized 
land use (activities) and land cover (resources) at this scale are given in Table 
5-31. This is based mainly on the multilevel land-use/land-cover classification 
system for use with remote sensor data adopted by the U.S. Geological survey 
(Anderson et a/., 1976). Landsat image, clearly displays the major classes of 
land-use and land-cover. 

Land-use and land-cover maps are essential for many development projects, 
such these temporal maps lead to detect the historical natural and human 
changes. Land-use I land-cover maps are helpful to determine quantitatively 
the environmental changes of both natural and human inputs. Remote sensing 
data are becoming important for mapping land-use and land-cover particularly 
for large inaccessible areas. They provide an unbiased permanent data set that 
may be interpreted for a wide range of land-uselland-cover (Sabins, 1997). 
Remotely sensed data can be acquired from various systems, with a spatial 
resolution that matches the degree of detail required for the study. The 
interpretation of remotely sensed data is faster and less expensive than 
conducting ground surveys. Furthermore, digital proceSSing is becoming 
essential because as spatial resolution and spectral coverage increases, the 
volume of data also increases. The analysis and interpretation of remote 
sensing data should be supplemented by ground checks of areas that 
represent various categories of land-use and land-cover. 

Geographical Information System application and digital analysis of Landsat TM 
data of years 2002 and 2009 have been utilized in this study to recognized and 
defined land use in Giza North Combined Cycle Power Project area. The 
different steps involved in this work could be explained as follow: 

• Defining a comprehensive legend according to the scale of Landsat TM 
image. 

• Field checking and necessary modification of the primary maps applying 
the auxiliary data and extant maps to promote the formation depicted on 
the land use I land cover maps. 

• Measurement of land unit surface by applying geographical information 
system (GIS) facilities to accomplish the work. 

ESlA for Giza North Combined Cycle Power Project 
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Table 5-31 

Quantitative Measurements of the Main Land-use! Land-cover 
Classes Determined by Satellite Images 

Site 
Agriculture_ Urban 

Km2 Km2 -

i 

I L 
Khattba02 14.92 i 0.283 

Khattba09 i 14.89 0.386 
-""" 

Difference I 0.03 i 0.103 

Agrfculture _ River Nile 

Channels Urban 

• Water Samp)e Location 

Agnculture _ River Nile Minnil1jJ Area Railways 

Chann,,'s Urban Study ATea - Ron" 

• Wat"" Sample Location 
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Roads Canals 
Km Km - -

23.980 24.582 
39.655 24.582 

15.577 0.00 

Mtnning Area 

Study Area 

Sand Area_ 
Km2 

i 3.12 
2.55 

I 0.57 

Railways 

-- Road 
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5.7.6 Land Use-Land Cover (Lu/LC) Classification Scheme 

The produced land-use/land-cover maps of two different dates 2002 and 2009 
(Figure 5-48) clearly displays the major classes of land use and land cover in 
the study area. The system includes all major categories of land use and land 
cover, and can be expanded for special situations. Basically, it could provide an 
accurate database for inventory of the existing patterns of land-uselland-cover 
at scales ranging from regional to local. Furthermore, image acquired in 
different dates for the same area may be digitally registered and compared to 
produce change detection images that emphasize changes in land-use and 
land-cover. Regulating these changes is an important action to minimize 
negative impacts on the environment due to the construction of the proposed 
project. 

5.7.7 Appending GIS Layers 

This is the final step of data automation process where all the contiguous GIS 
layers that have the same feature class were appended to one GIS. At this 
point, we are having the following final layers as depicted in Figures 5-49, 
5-50 and 5-51. 

Accurate detection of changes in the study area is helpful to assess the 
environmental status for all ecological types of both natural parameters and 
human activities. Land-use and land-cover maps provide an unbiased 
permanent data set that may be interpreted for a wide range of applications as 
well development activities. 

A brief description of the main land-uselland-cover categories in the prepared 
maps of the study area, delineated from the interpretation of Land sat-TM 
images is as follows (Lotsch et aI., 2003): 

Urban: This GIS layer comprises urban areas of intensive land-use where 
much of the land is covered by buildings, structures and streets (Figure 5-46). 
With the expanding urban development in Giza North Combined Cycle Power 
Project from year 2002 to year 2009, several other activities have been 
constructed particularly at the fringes of urban land along beach. 

ES1A for Giza Nonh Combined Cycle Power Project 
January 20 I 0 
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Figure 5-48 

Land-use Map Extracted from Landsat Images in 2002 and 
Egypt-sat Image 2009 for the Project Site 

Area from land$at TM 2002 
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January 20 [0 

Figure 5·49 

Observation and Field Check for the Urban and 
Agriculture Results of Image Classifications 
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Figure 5-50 

Detected Images Observation and Field Check for the 
Study Area Derived from Detected Images 
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Figure 5-51 

Field Photos Showing the Many Activities along the Study Area 
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Vegetation: This layer includes both lands with agriculture activities and those 
with natural vegetation. Accordingly, it was subdivided into main classes, 
(Figures 5-49 and 5-50); the vegetation of the study area is confined to the 
drainage system. It shows a mosaic pattern and distinct seasonal aspects 
mainly due to the preponderant growth of the bryophytes' during the late winter 
and early spring. This aspect of seasonal phenology is not seen in the salt 
marsh ecosystem. 

Cultivated Land, this is cover big areas surrounded to the proposed study area, 
and with the surrounding areas under urban developments. 

5.7.8 Detection in Land Use/Land Cover between 2002-2009 

During the current study two images were selected to perform this analysis 
belonging to the years 2002 and 2009, collecting of these two dates is due to 
coverage on the surface of study area have to be detected at same time. The 
data obtained from the two images were subjected to analysis including spatial 
vegetation patterns and assessment of soil dynamics. Furthermore, this 
biophysical parameter is a key remote sensing observation related to several 
important physical properties including the proportion of photo synthetically 
absorbed radiation and leaf area index were also used, Table 5-31. 

Results of image processing in different dates 2002 and 2009 allow identifying 
the natural environmental condition and forces affecting the study area and 
detected the major changes for ecological components. The major distinct land 
use changes occurring in the study area due to the extension of urban, 
agriculture activities and water ecosystem which develops along the proposed 
study area. 

The present status of land use-land cover in the districts of the Giza North 
Combined Cycle Power Project by digital analysis of satellite data indicates that 
majority of areas in these districts are used for development purpose. 

Considering the change detections, there are many classes changes such as 
urban activities, oil exploration, Sabkha area which indicated the river water -
land penetration. This is clear in the salt soil covered the Sabkha area and 
colored vegetation cover. Development of anthropogenic input reflected the 
constructed roads, which occurred mostly for the urban and transporting fringe 
of the Giza North Combined Cycle Power Project. These changes mostly are 
related to changes due to natural and resources found on barren and wet land 
in the desert plain, which are recognized as an environmental impact. 

Main future activities planned for the study area are related to the nature of 
the study area and its natural resources, i.e. the Giza North Combined 
Cycle Power Project (2X750) MWe. The proposed development project is 
also consistent with nature of the study area and ecological status 
sustainability . 
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5.7.9 Flora and Fauna of the Study Area 

Nile River Flora and Fauna 

Nile river ecosystem is usually divided into 3 habitats; slope, water~edge and 
open-water of the in irrigation orland navigation canal (Rayah). Each of this 
habitat has its specific flora. 

A total of 69 species were recorded in this habitat: 45 annuals and 24 
perennials. The unique species are: Plantago major, Amaranthus hybridus, 
Coriandrum sativum, Gnapha/ium luteo-album, Lathyrus marmoratus, Pha/aris 
paradoxa, Sisymbrium irio, Sonchus macrocarpus and Trifolium resupinatum. 
The common species are: Phragmites australis, Arthrocnemum 
macrostachyum, Sarcocomia fruticosa, Suaeda vera, Sa/so/a kali, Senecio 
glaucus subsp. coronopifolius and Sonchus oleraceus. The rare species are: 
Paspalidium geminatum, Atriplex halimus, Ipomoea came a, Ranunculus 
sceleratus, Cichorium endivia subsp. pumilum, Hordeum marinum, Medicago 
polymorpha and Anagal/is arvensis. 

Terrestrial Flora along the Border of the River 

A total of 59 species were recorded: 19 annuals and 40 perennials including 6 
hydrophytes. The unique species are: Clerodendrum acerbianum, Sida alba, 
Medicago intertexa var. ciliaris, Rorippa palustris, Setaria verticillata and 
Setaria viridis. The common species are: Phragmites australis, Sarcocomia 
fruticosa and Azolla filiculoides. The rare species are: Ha/ocnemum 
strobi/aceum, Inula crithmoides, Cynanchum acutum, Suaeda maritima, 
Centaurea ca/citrapa, Sphaeranthus suaveolens, Tamarix tetragyna and Ammi 
visnaga. 

Open-water of the River 

A total of 14 species were recorded in this habitat. The common species are: 
Phragmites australis, Eichhomia crassipes, Ceratophyllum demersum, Azolla 
filiculoides and Echinochloa stagnina. The rare species are: Arthrocnemum 
macrostachyum, Sarcocomia fruticosa, Lemna perpusilla, Potamogeton crisp us 
and Sa/so/a kali. 

Among the noteworthy species in irrigation orland navigation canal (Rayah) are 
two species that cause severe infestation to the water ditches of Egypt: 
1. Phragmites australis. An emergent aquatic that is a boon and bane to 

man. It causes severe infestations to the water bodies that hinders the 
navigation and lead to the fragmentation of the water body. It plays also an 
important role in increasing the silting process in shallow irrigation orland 
navigation canal (Rayah). On the other hand the plant had a long history of 
use by man as building material for houses and rafts (e.g. Egypt), as 
thatching (e.g. England), fodder (e.g. Egypt and other countries). It can be 
used also as paper pulp and source of bioenergy. Australian and German 
scientists found this plant to be an effective biological filter for wastewater 
renovation. The plant also is a source of organic matter and safe refuge for 
the fish and rests for the birds particularly during winter. 
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2. Potamogeton pectinatus. It is the most dominant submerged plant in the 
irrigation or/and navigation canal (Rayah), tolerant to wide salinity variations 
but with a tendency or better growth in slightly brackish water .It is also a 
common aquatic plant in inland waters of Egypt, where it inhabits both 
stagnant and running waters .This plant usually dies off in autumn, leaving 
the rhizomes and winter turions to persist in mud till the next spring when 
new plants start to sprout. 

Many other species were found in the irrigation or/and navigation canal (Rayah) 
and are considered as noteworthy species because they have economic uses. 
These species are: Eruca sativa Mill . ...J-fi"fi'; Raphanus raphanistrum L. J;....j; 
Trifolium alexandrinum L. ~...H; Malva parviflora L. .J.....:,¥.:i.; Sida alba L. ~yL. 
~!; Mentha longifolia (L.) t-W; Sonchus oleraceus L. ~; Allium roseum 
L. ~. 

Figure 5-52 gives some flora species of the Giza North area. 

Fishes 

The occurrence of brackish and fresh waters in irrigation or/and navigation 
canal (Rayah) resulted in a large variety of fish species inhabiting these 
ecosystems. Ti/apia zillii is widely distributed in the in irrigation or/and 
navigation canal (Rayah) on account of its high tolerance to brackish water; 
while Oreochromis niloticus was the second common species of cichlids as well 
as C/arias gariepinus Sarotherodon ga/ilaeus and another cichlid, Hemichromis 
bimaculatus, avoid salty water. Their occurrence was restricted to areas of low 
chlorosity. The introduced species Gambusia affinis shows a similar wide 
distribution (see Figure 5-53). 

Fishermen use usually traps to cach fish in the irrigation orland navigation canal 
(Rayah), which are set among aquatic vegetation, such as Phragmites, 
Potamogeton and. Ceratophyllum beds. In open water free from vegetation, the 
traps are either fixed to the bottom by bamboo sticks or in rows among an 
artificially made barrier. The barrier is usually made from bamboo sticks with 
gaps at intervals into which the traps are placed. 

The traps which are very commonly used to catch mainly Tilapia, may also 
catch mullet fishes. The mesh bars of the traps usually range from 14 to 30 
meshes in 50 cm. On the other hand, the traps are used to catch fishes which 
are trapped behind an artificial muddy barrier. Traps with relatively narrow 
meshes are set in openings through the muddy barrier. 
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Figure 5-52 

Some Floral Species of the Giza North Area 
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Figure 5-53 

Common Fish Species in the Giza North Area 

Oreochromis niloticus ~ ~ 
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Herpetofauna 

Many species of reptiles and amphibians have been reported from the irrigation 
orland navigation canal (Rayah) and they can be described as abundant and 
moderately diverse. The most common species are Bosc's Fringe-Toed Lizard 
Acanthodactylus boskianus, Egyptian Toad; Buto regularis and Mascarene 
Frog; Ptychadena mascareniensis. 

The Mediterranean Gecko Hemidactylus turcicus (Linnaeus, 1758) and the 
Diced Water Snake; Natrix fessel/ata tessel/ata (Laurenti, 1768) were also 
recorded and are considered from of the common reptiles in the irrigation 
orland navigation canal (Rayyah). 

Mammals 

Rodents form the largest mammalian group of the area, being represented by 
many species and the most common species - besides of course the normal 
cats and dogs- are the Field Rat Arvicanthis niloticus and the Black Rat Rattus 
rattus, which are nocturnal and feed on vegetables and seeds. Burrows are 
shallow and usually under shrubs. 

The Red Fox Vulpes vulpes is very numerous in areas around the irrigation 
orland navigation canal (Rayah). Individuals and their tracks were seen 
throughout the area, where it seems to inhabit date and fruit groves, cultivated 
areas and suburban gardens, commonly seen during daylight hours. It feeds on 
birds, rodents and insects. This fox belongs to subspecies aegyptiaca which is 
widespread around irrigation orland navigation canal (Rayah) of Nile Delta and 
Valley. 

The Giant Musk Shrew; Crocidura flavescens deltae :i......yJ\ , was also recorded 
in many areas around the irrigation orland navigation canal (Rayyah) (see 
Figure 5-54). 
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Figure 5-54 

Common Faunal Species in the Giza North Area 
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5.7.10 

5.7.11 

January 2010 

Conclusions 

The interaction between man-made activities and environment has a direct 
impact on both the environment and on the natural resources. A key issue to 
protect the man-made activities from unplanned projects and on the same 
magnitude a mitigation measures to minimize the impact of these activities on 
the environment is required. This is addressing such environmental impacts 
and the proposed mitigation measures. 

It is anticipated that the site operation (Le. s), the storage area of waste rocks 
and the tailing storage areas would have a negative impact on the natural 
resource in the study area. It is necessary to identify the sources of these 
negative impacts and therefore to propose mitigation measures. 

Natural Protectorates 

The site is not located at a natural protectorate area. Figure 5-55 presents the 
map of natural protectorates in Egypt. 

Giza Governorate includes Hassana Dome scientific protectorate, whih is more 
than 25 km far south from the proposed Giza North power project site. 

Hassana Dome National Park in Giza Governorate 

Hassana Dome, Abu Rawash, Giza Governorate, was dubbed national park by 
Prime Ministerial Decree 946/1989 (see Figure 5-56, 5-57 and 5-58). 

Hassana Dome is a geological composition on Cairo-Alexandria Desert Road in 
Giza. With an area of about one square kilometer, this composition is part of a 
larger one known as Abu Rawash composition located northwest of Giza 
Pyramids. It reflects a complicated geological history, representing a unique 
geological phenomenon. In the middle of the relatively low hill, the convex 
height of Abu Rawash is located, and it changes the outward shape, and 
complicates the terrain as well. This convex height represents a distinguished 
geological phenomenon. 

Abu Rawash composition dates back to a Cenozoic convexity took place at the 
end of Cretaceceous age. This convexity resulted in forming a complicated 
successive series of domes and concavities with a main axis going in the 
direction of northeast-southwest. In addition, this convexity transformed the 
area into an upper Cretaceous island which remains high even after the whole 
surrounding area was flooded with Eocene seawater. 

It is thought that the pressures which caused this convexity came from the 
northwest "vertical on the axis of folds". These anticlines are part of the Syrian 
arc system which spread in the unsteady pavement in the north of Egypt. Abu 
Rawash composition is located on the line connecting the anticlines with Sinai 
cave areas, and crossing Abu Rawash to 8ahariya Oasis. 
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Figure 5~55 

Natural Protectorates of Egypt 
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The area was exposed later to a number of northwest faults vertical on the axis 
of folds. This facilitated the increase of the area terrain roughness. These 
breaks were the outlet through which basalt overflow penetrated particularly, in 
Tal EI-Zalat area. 

This area is located between longitude 31 °4'50" and latitude 29°1'54" with an 
angle of inclination of 29 0

• The Cairo-Alexandria Desert Road passes in this 
area. Scientifically, this composition is important for geology students in 
Egyptian universities. 
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5.8 LAND USE AND LANDSCAPE CHARACTER 

5.8.1 The Proposed Site 

The site of the new Power Plant is centered on the points (30° 14' 35" & 30° 15' 
09"N and 30° 56\ 39" & 30° 56' 59" E). The proposed Power Plant project site is 
located within the agricultural domain ecosystem of the 6th of October 
Governorate. It is bounded by Qanater I EI-Khatatba Road and the EI-Rayyah 
EI-Beheiry from the West, agricultural farm from the East; planted piece of land 
to the South and Fodder Factory to the North (Figure 5-59). 

Figure 5-59 

EI-Kata Map Showing the Land Use around 
the Proposed Power Plant Site 

The project site is located within an agricultural area represented by the 
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farmlands in the surroundings. 

Field surveys, conducted by CPEC/EEHC representatives as well as ECG in 
August & September 2009, were undertaken to examine the site location and 
its surrounding area. 

The survey showed that there are no significant terrestrial ecosystems on, or 
near, the proposed site. The ecosystems present are typical of those extended 
throughout the western part of the Delta, west of the Rosetta Branch. Moreover, 
no Bedouin settlements or any indigenous groups were observed in, or near to, 
the project location. A small number of scattered rural-type houses were 
observed in individual farmers or investors lands and a batch of homes are 
found, approximately 3 km south east of the project site, these homes are 
resided by few farmers. 

Figure 5-60 through Figure 5-62 give an overview on the proposed site area. 

5.8.2 Overview of the Surrounding Land Use 

January 20 I 0 

The General Authority for Physical Planing, Ministry of Housing, Utilities and 
Urban Development, in collaboration with Giza 16th of October Governorates, 
has produced an Urgent Development Plan (UDP) for land use planning and 
management in the Markaz Imbaba & Menshat EI-Qanater, the wider area 
where the power plant site is located up to 2017. 

Figure 5-63 and Figure 5-64 give an illustration of spatial location of the major 
basic urban planning activities at Markaz Imbaba & Menshat EI-Qanater in the 
Governorate of 6th of October. 

These maps present the development aspects for the area around the power 
plant site. 
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Figure 5-60 

Wider Area Surrounding the Power Plant Site 
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Figure 5-61 

Map shows the Proposed Study Area 
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Figure 5-62 

The Proposed Site Location 
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Figure 5-63 

Urgent Development Plan (UDP), 
6th of October Governorate, 2009 
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Figure 5-64 

Urban Development Plan for the EI-Kata Zone, 2009 
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5.8.3 Landscape Character 

The landscape character of the site and its surrounding area is determined and 
characterised by: 

• the bankal location and the influence of the canal water; 
• the flat terrain and open character of the Delta EI-Kata rural area; 
• the sparsely vegetated plain; 
• the dominant skyline of the farm lands which expands at the horizon of 

the agriculture land; and 
• urban developments including housing, youth-graduate projects and 

light industry and road linkages. 

The proposed urbanization character of the new developments are the main 
influences on the area. The flat terrain and exposed canal bankal location, 
ensures that views of the industrial facilities strongly influence the character of 
the area and are clearly visible up to at least 5 km along the roads (north west 
and south east) and several kilometres inland. 
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5.9 AMBIENT NOISE 

5.9.1 Noise Sensitive Receivers 

No residential properties have been identified along the EI-Qanater 1 EI
Khatatba Road and there are no major population centres within 3km of the 
proposed site. The nearest land uses around the site are agricultural with the 
farmlands, approximately surrounding the site. To the north, the fodder factory, 
approximately 500 m and to the west is EI-Rayyah EI-Beheiry, approximately 
100m from the site. 

Due to the rural nature of the proposed site with few scattered houses, the area 
is categorized as "Residential" with respect to the Egyptian ambient noise 
standards (see Table 2-6 in Section 2.3.4). 

5.9.2 Ambient Noise Levels 

In view of the lack of adjacent noise sensitive receivers, a noise survey was 
carried out on the site of the proposed plant by Consultant representatives of 
CEPC/EEHC in 5th September 2009. The main existing noise sources on, 
and surrounding the site, were found to comprise the following: 

• vehicular traffic on the EI-Qanater 1 EI-Khatatba Road; 
• train movement on railways along the bank of the EI-Rayyah EI-Beheiry; and 
• prevailing wind. 

Measurements were taken using a calibrated BrOel and Kjaer (B & K) Type 
2260 Precision Sound Analyser, in a "free-field" location away from any 
reflective surfaces and 1.2m above the ground. All of the instruments used 
conform to IEC 651 Type 1 accuracy (PreCision sound level meter, intended for 
laboratory or field use where accurate measurements are required). The 
measuring equipment was calibrated before and after the survey in accordance 
to the manufacturer's instructions. The instruments were calibrated internally 
and externally at 94 dB using Bruel & Kjaer Sound Calibrator, Type 4231. (No 
variation in the calibration signal was noted). For all measurements, the sound 
level meter was mounted on a tripod 1.5m above the ground. The microphone 
was always fitted with a windshield during the noise measurements duration. 
The time weighting was fast, and the frequency weighting was A. Noise level 
was recorded at the locations by a series of spot measurements. All 
measurements and quantities are A-weighted. The instruments quickly provide 
time histories of the frequency weighted noise levels from which the Equivalent 
Continuous Sound Level LAeq is determined as well as all other needed 
variables. The standard statistical parameters and criteria (LAeq, LAFMax, 
LAFMin, LAF01, LAF10, LAF50 and LAF90). Sequential analysis in terms of 1/3 
octave frequency bands (spectrum) was recorded as function of time. All 
precautions comply to ISO 1996-2:1987(and 1998) and BS 4142. 

The average ambient level recorded at the site was around LAeq 53 dB(A) and 
on the Road around 88 dB (A). This means that background baseline noise 
level at the site is above the Residential level specified by the Environmental 
Law (55 B(A) at the daytime and 45 dB(A) at the night-time). The sounds cape 
of the area is expected of this type and only dominated by wind and vehicles 
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from time to time. 

All third octave analyses during vehicle-free road condition indicated normal 
orders for noise levels not exceeding the expected values around the fence 
area. Figure 5-65 presents the measurement locations. Also, Table 5-31 and 
Figure 5-66 through Figure 5-71 present the results giving the sound levels for 
each third-octave band. 

The recorded noise levels were mainly due to traffic movement on the EI
Qanater / EI-Khatatba Road at the time of measurement. 

Figures 5-72, 5-73 & 5-74 depicts some measurement photos. 
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Figure 5-65 

Measurement Locations inside and around 
the Power Plant Site 

1" -

~,:~ I Zf.J.l 
00 QC 

..,... "t: r'~ 
-t 00 
"T (-r, 

=ct\o _ Ir. 

ESlA for GIza North Combined Cycle Power Project 
January 20 I 0 

<'I 
N 

7, W 

:cb 
~ ~: 
It< 0 
~r, It, 

~\c 
"""'" Ir, 



ENGINEERING CONSULTANTS GROUP 

Table 5-31 

Measured Parameters for the 24 Locations 

Location LAeq LASMax LASMln 

1 73.77 81.26 53.53 

2 76.46 86.33 46.97 

3 75.73 82.56 55.58 

4 78.19 90.33 57.76 

5 73.18 83.83 46.97 

6 78.3 88.09 60.51 

7 75.35 83.99 53.03 

8 74.51 86.19 50.16 

9 74.19 86.84 49.01 

10 81.43 96.63 54.62 

11 88.56 105.21 57.02 

12 73.95 R¥aR 60.68 

13 65.02 54.55 

14 70.09 78.65 56.35 

15 61.08 67.94 53.96 

16 60.46 70.43 53.77 

17 68.36 80.1 53.17 

18 54.27 69.31 47.74 

19 62.86 73.77 46.12 

20 54.91 62.76 ... 
21 53.63 61.92 44.86 

22 58.47 67.19 ... 
23 59.55 71.32 43.29 

24 65.32 77.31 50.44 

ESIA for Giza North Combined Cycle Power Project 
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LAF1 LAF5 LAF10 LAF50 LAF90 LAF95 LAF99 

83.13 80.79 79.17 64.03 53.12 51.31 47.37 

87.93 83.38 80.73 67.64 48.80 47.51 46.14 

85.26 82.45 80.40 67.97 58.78 57.53 52.68 

88.85 84.46 81.41 70.40 59.57 58.10 55.89 

86.60 80.04 P.*R 60.63 50.04 47.31 46.44 

89.97 85.17 68.40~69 58.23 

86.61 83.44 80.22 65.19 .44 53.67 

86.93 82.37 77.49 58.62 50.89 49.82 47.55 

86.77 80.65 78.01 58.94 48.91 47.83 43.97 

94.98 85.83 82.10 65.02 55.60 54.58 53.09 

100.73 87.73 82.04 65.34 57.51 57.05 56.66 

84.76 81.40 77.24 66.24 61.74 60.90 59.32 

~7 •• 13 
59.57 56.40 56.12 55.62 

. 74.58 63.52 55.97 55.54 53.07 

68.30 63.53 59.62 

~ 
53.82 53.21 

70.60 65.17 62.99 56.84 53.82 53.45 

80.10 75.44 71.69 57.04 52.08 51.70 

65.40 60.58 57.04 50.71 48.21 47.65 46.44 

75.28 71.10 66.53 49.04 45.94 44.48 42.03 

65.22 60.97 58.99 50.48 43.46 42.19 ... 
63.87 60.36 57.41 48.75 44.91 43.96 42.55 

69.85 ffiffi 49.37 ... ... . .. 
72.93 66.27 59.38 49.24 42.65 41.86 ... 
77.50 71.93 67.81 57.43 48.37 45.28 42.21 
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Figure 5-66 

Main Parameter Values over the 24 Measured Locations 

24 23 22 21 20 1 9 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 

Figure 5-67 

Statistical Parameter Values over the 24 Measured Locations 

24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 
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Figure 5-68 

Spectrum Graph of Values of Sound 
Levels for Each Third Octave Band 

(Locations 1 through 6) 
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Figure 5-69 

Spectrum Graph of Values of Sound 
Levels for Each Third Octave Band 

(Locations 7 through 12) 
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Figure 5-70 

Spectrum Graph of Values of Sound 
Levels for Each Third Octave Band 

(Locations 13 through 18) 
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Figure 5-71 

Spectrum Graph of Values of Sound 
Levels for Each Third Octave Band 

(Locations 19 through 24) 
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Figure 5-72 

Some Measurement Photos 
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Figure 5-73 

Additional Measurement Photos 
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Figure 5·74 

More Measurement Photos 
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5.10 

5.10.1 

5.10.2 

TRAFFIC AND TRANSPORT 

Introduction 

Road transport provides the main mode of transport in the Giza and 6th of 
October Zone. The proposed power plant site will be accessed via the Qanater 
I Khatatba Regional Road and Cairo I Qanater Road. These two roads connect 
the proposed power plant site to the major road network as shown in Figures 5-
75 and 5-76. 

Information on traffic conditions and flows have been obtained from primary 
assessment work conducted by the "EI-Azhar University, Faculty of 
Engineering: Department of Transport", during September 2009, and from 
observations made during site visit in October 2009. 

Main Access Roads 

Regional Roads around the Power Plant 

Qanater - Katatba Road 

This road serves the movement of the passengers and goods from Qanater to 
Katatba and vice versa. It is a rural 2 lane - 2 way highway the intersections 
are all at grade. The volume of traffic is almost moderate through the year. 

Its course is generally adjacent to E!Rayyah EIBehairy. As the road penetrates 
the agriculture lands of the Nile Delta it is mostly characterized by its narrow 
right of way and the speed ranges between 50-90 km/h. The road section 
adjacent to the site is a 2 lane 2 way carriageway about 8 km in length and 
provided with light posts erected on the side adjacent to EIRayyah EIBehairy. 
The main characteristics of the road are as given the Table 5-32: 

Table 5-32 

Characteristics of Qanater I Khatatba Road 

Item Characteristics 

Road width 8m I direction 
Number of lanes 2 lanes 
Median width None 
Design speed 100 Km/hour 
Speed limit s 90 Km/hour 
Curb None 
Shoulders 0.S-2m 
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Figure 5-75 

Regional Roads from Seaports to the Site 
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Figure 5·76 

Main Access Roads to the Power Plant Site 
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5.10.3 

5.10.4 

National Roads Connecting the Power Plant to Different Ports in Egypt 

In this part the traffic volumes for some regional roads connecting the power 
plant to major ports in Egypt will be viewed due to the heavy equipment 
required for the power plant and imported then transported to Giza from a 
number of ports such as (Alexandria, Port Said, Damietta ). 

The main national roads connecting the ports to Giza North power plant site 
are: 

From Alexandria: 
1. Cairo I Alexandria Desert Highway. 
2. Cairo I Alexandria Agricultural Highway. 

From Suez, Port Said and Damietta: 
1. Cairo I Suez Desert Highway. 
2. Port Said / Suez Highway. 

The geometric characteristics of the National highways are given in Table 5-33. 
Traffic data for these roads (AADT) during the period 2001 to 2007 were 
obtained from General Authority for Roads, Bridges and Land Transport 
(GARBL T) (Figure 5-77). 

The traffic volume on Cairo/Alexandria Agricultural Highway is considered to be 
the highest traffic volume where it is equal to 3-6 times of traffic volume on 
other roads. That is because this road connects between the capital and one of 
the main ports (i.e. Alexandria). Moreover, it serves & passes through many 
governorates with high population densities. 

Traffic Classification Survey 

As part of the evaluation of existing conditions, it was decided to carry out 
traffic counts on the plant's surrounding roads and the counts were manually 
carried out for 24 hours on Wednesday 1ih September 2009. 

The counts were manually carried out to depict the daily flow, peak flow and 
timing, and existing traffic composition. The traffic was classified into the 
following four categories (Table 5-34): 

a- Private car, van, jeep. 

b- Pick-up, micro-bus, Mini-bus. 

c- light truck / semi truck 

d- Heavy truck (Truck Trailer) 

ESlA for Giza North Combined Cycle Power Project 
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Table 5-33 

Geometric Characteristics of the Main National Highways 

Road Name Geometric Description 

Cairo/Alexandria Dual 3-lane carriageway highway (in most of its length) with a 
Agricultural Highway paved shoulder linking Cairo to Alexandria Seaport. The road 

is heavily used by passenger and freight transport. It serves 
local and regional traffic as it passes through cities in the Delta 
area. The average lane capacity is given as 1600 
vehicle/hour. 

Cairo/Alexandria Dual2-lane carriageway highway with a paved shoulder 
Desert Highway linking Cairo to Alexandria Seaport. Widening of the Highway 

to 3 lanes in each direction is undergoing to cater for the 
increase in traffic flow. The road is a toll road and becoming 
heavily used by passenger and freight transport given the 
urban expansion along its route. The road is generally in a 
very good condition. The average lane capacity is given as 

~ 1600 vehicle/hour. 

Cairo/lsmailia Desert Toll, dual2-lane carriageway highway with a paved shoulder 
Highway linking Cairo to Port Said and Damietta Seaports. The section 

from Cairo to 10th of Ramadan City has been widened recently 
to 3 lanes in each direction to cater for the increase in traffic 
flow to/from the City. The road is generally in a very good 
condition. The average lane capacity is given as 1800 
vehicle/hour. 

Cairo/Suez Desert Dual2-lane carriageway highway with a paved shoulder 
Highway linking Cairo to Suez Seaport. The road is generally in a very 

good condition. The average lane capacity is given as 1800 
vehicle/hour. 

Port Said/ Suez This is dual2-lane carriageway highway with a paved shoulder 
Highway linking Port Said to Suez. The road is recently upgraded and 

it is in a v.good condition. The average lane capacity is given 
as 2000 vehicle/hour. 

New Cairo This is a Freeway with 3 lanes in each direction with a paved 
(Kattamyyah)/ AI- shoulder linking Cairo to Giza North. The road is generally in 
Sokhna Freeway a very good condition. The average lane capacity is given as 

2200 vehicle/hour. 
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Table 5-34 

Traffic Classification during the Peak Periods on Qanater I Katatba Road 

Day Ni ht 

I Q. .II: 

I 
.. Q. .II: .. 

U 
:::I U .9l Total u :::I U .9l Total 

.II: :::I 'e .II: :::I 'i! Q. u .. Q. U .. 
ii: l- I- ii: l- I-

I 
I 

To Qanater 159 212 34 11 416 125 167 27 9 328 

To 
132 182 20 

I 
5 339 104 144 16 4 268 Khatatba 

Traffic flow fluctuation on Qanater - Katatba Road is given in Figure 5-78. 

Table 5-34 indicates that there is moderate traffic volume on both directions by 
day or night. The traffic composition indicated that percentage of pickups, 
minibuses and microbuses are more dominant; followed by the p.c, jeeps and 
vans; and at the tail came the category of heavy vehicles (buses, trucks). The 
daytime variations are distinctive; The volume is reduced to approximately the 
quarter at night. Traffic composition for both directions is shown in Figure 5-79 
and Figure 5-80. 
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Figure 5·77 

Average Annual Dally Traffic on National Roads during the Period: 2001-2007 
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Figure 5-78 

Traffic Flow Fluctuations on Qanater - Katatba Road 
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January ;:0 JO 

Figure 5-79 

Traffic Composition on Qanater / Khatatba Road; Daytime 
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Figure 5-80 

Traffic Composition on Qanater / Khatatba Road; Night-time 
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5.10.5 

5.10.6 

Trip Time Surveys at the Surrounding Roads of the Power Plant 

To identify the operational characteristics of the main road Qanater- Katatba 
facing the plant. The moving observer method is used to measure the average 
journey time and speeds on this road. The length of section was 5.0 Km around 
the site. The observer car recorded the following data: 

1- Running time at this section by using a stopwatch. 
2- Manual survey of traffic volume in opposite direction of movement test 

car. 
3- Manual survey to vehicles that overtake the test car and that be 

overtaken by the test car. 

That was done for 8 rounds for both directions of travel on Qanater- Katatba 
road. The results of the journey time surveys are given in Table 5-35. 

Table 5-35 

Average Travel Time and Speed for the Selected Road Section 

Road 
()Average Trip Time 

Average Speed (km/hr) 
(Minutes) 

Qanater- Katatba 
3.75 80 

( To Qanater) 

Qanater- Katatba 
3.61 83 

( To Katatba ) 

Speed Analysis 

The video tapes recorded were used to calculate individual speeds for 120 
vehicles. The resulting speeds were statistically analyzed to estimate the 
average travel speed along road section and to assess the variation of the 
average speed. Speed data are included in Table 5-36; while Table 5-37 
presents a summary of the statistical analysis performed on the speed data. 
Figure 5-81 shows the speed distributions along Qanater- Katatba road. 
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Table 5-36 

Speed Data for Qanater / Khatatba Road 

Veh. Speed 
Veh. No. 

No. (Km/h) 

1 46.1 31 
2 46.2 32 
5 47.3 35 
3 47.5 33 
4 52.1 34 
6 52.1 36 
7 53.4 37 
8 56.3 38 
9 56.6 39 
10 57.8 40 
11 58.6 41 
14 61.2 44 
12 62.4 42 
13 62.5 43 
18 63.7 48 

'7 45 
16 64.9 46 
17 64.9 
22 66.1 52 
19 66.2 49 
21 66.4 51 
20 66.5 50 
23 66.5 53 
25 66.5 55 _ ........ 

27 69.1 57 
28 69.5 58 
26 71.3 56 
29 71.3 59 
24 l 71.3 54 
30 72.3 60 

ESlA for Giza North Combined Cycle Power Project 
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Speed 
(Km/h) 

73.4 
73.6 
74.3 
75.9 
75.9 
75.9 
76.3 
76.8 
77.1 
78.3 
79.4 
79,7 
80.4 
80.7 
81.5 
81.6 
81.6 

6 
81.6 
81.6 
81.6 
81.6 
82.4 
83.7 

3.7 
3.7 

84.9 

Veh. No. 
Speed 

Veh. No. 
Speed 

(Km/h) (Km/h) 

61 85.2 91 91.2 
62 85.2 92 91.3 
65 85.2 93 91.4 
63 86.3 94 92.3 
64 86.3 95 93.4 
66 86.3 96 93.5 
67 86.3 97 93.6 
68 86.7 98 94.1 
69 86.7 99 94.2 
70 86.7 100 94.5 
71 86.7 101 94.6 
74 86.7 102 94.7 
72 86.7 103 94.8 
73 86.7 104 94.8 
78 87.9 105 95.4 
75 87.9 106 95.6 
76 87.9 107 96.4 
77 87.9 108 96.5 
82 88.1 109 96.7 
79 88.3 110 97.4 
81 90.1 111 97.8 
80 90.1 112 97.8 
83 90.2 113 98.4 
85 90.2 114 98.5 
87 90.3 115 98.8 
88 90.4 116 99.1 
86 91.1 117 99.1 
89 91.1 118 99.1 
84 91.2 119 99.2 
90 91.2 120 99.2 
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Table 5-37 

Speed Analysis for Qanater / Khatatba Road 

Speed (km/h) 

<50 

50-55 

55-60 

60-65 

65-70 

70-75 

75-80 

80-85 

85-90 

90-95 

95-100 

Time mean speed km/h 

Space mean speed km/h 

85% speed km/h 

98% speed km/h 

Range km/h 

Standard Deviation km/h 
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eye Ie Power Project 

Frequency 

4 

3 

4 

7 

8 

7 

9 

18 

20 

24 

16 

Percentage % 

3.2 

5.6 

8.8 

14.4 

20.8 

26.4 

33.6 

48 

64 

83.2 

100 
81.3 

77.9 

50 

95 

53 

13.64 
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Figure 5-81 

Spot Speed Distribution 

Spot speed distribution 
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5.11 ARCHAEOLOGICAL, HISTORIC AND CULTURAL HERITAGE 

Giza is one of the most ancient governorates, which dates back to thousands of 
years ago. Due to its unique location at the crossroad of Upper and Lower 
Egypt, Giza has become the cradle of ancient Pharaonic civilization when King 
Menes unified both territories and chose Memphis "currently Giza" as its capital. 
Historically, Memphis was the hub of all government activities and the 
destination of philosophers (Aristotle, Socrates, and Plato) while adopting its 
unique religious approach to interpret the origin of existence. Throughout the 
Pharaonic era, Memphis was the artistic and cultural center for different 
intellectual activities. Studies, research, religious legislations, and all kinds of 
documents and laws on sacred places were inscribed on the walls of its 
temples, tombs and filled its libraries, which made it the destination of scholars, 
researchers and travelers. 

Ancient Heritage Sites in Giza 

Giza heritage sites, ordered from north to south, are as follows: 

1- Abu Rawash: located to the north of the Giza Plateau and was chosen by 
king Djedefre, son of Kheops, to build his pyramid and mortuary complex. 
Other burial places have been found in this region, dating back to the 1st 

and 2nd dynasties. 

2- Giza Plateau: is one of the world's most recognized archeological sites, 
encompassing eleven pyramids including the Great Pyramid and the 
Sphinx. 

3- Zawyet el-Eryan: located 2 kilometers south of Giza and known for its step 
pyramid and the unfinished pyramid. 

4- Abusir: located south of Giza and north of Saqqara, and is considered the 
richest necropolis in Memphis. It is widely known for its sun temples, 5th 
dynasty pyramids and cemeteries that belong to other periods. 

5- Saqqara: witnessed architectural development which had never before 
taken place in Egypt, namely the wide use of stone as a building material in 
King Djoser's Complex. It is the only necropolis in Egypt that includes 
tombs dating back to ancient Egyptian era until Greco-Roman periods. The 
most important monumental structures are Djoser's Complex and Userkaf 
Pyramid known as the "Ruined Pyramid". 

6- Dahshur: located 11 kilometers south of Saqqara and includes the Bent 
Pyramid, the North pyramid of King Seneferu, the first smooth-sided 
pyramid in the history of ancient Egypt's architecture, in addition to the 
pyramids of Kings Amenemhat II, Sesostris III and Amenemhat III. The 
area is furthermore known for its collection of rare jewellery which has been 
found in tombs belonging to Middle Kingdom princesses, known as 
"Treasures of Dahshur." 

7- EI-Lisht: under the administration of EI-Ayyat District, and located on the 
ruins of the city of Itjtawy (the Seizer of Two Lands) which was the capital 
of the 12th dynasty. The area contains the pyramid of Amenemhat I and 
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Sesostris I and other tombs of senior officials. 

8- Atfih: located southeast of EI-Saff city and was the capital of the 22th 
nome. It is known in ancient Egyptian texts as Tp-yhwt meaning (the-first
of-the-cows) while it is called Atfeeh in Arabic. Recently, an animal 
necropolis used for the burial of the sacred cow (symbol of Goddess 
Hathor) has been discovered. 

9- Memphis (currently Meet Rahyna): contains the largest necropolis in Egypt 
and once held the Mummy of Alexander the Great for a year before his 
tomb was set in Alexandria. Its most famous monument is the statue of 
Ramses II which stands in the heart of Ramses Square. The name of the 
city was altered to Memphis by the Ancient Greeks. 

10- Torana: situated to the Northwest of Memphis on the Rosetta Distributary. 
It is currently under the administration of Imbaba District and includes many 
archeological sites that date back to the Greco-Roman periods. 

11- Bahariya Oasis: situated at almost 370 kilometers west of Giza and has 
many archeological sites dating back to Pharaonic and subsequent ages. 
The Valley of the Golden Mummies is the landmark of the area with over 
234 gilded mummies discovered (the latest being in December, 2004) 
when 20 mummies and 50 bronze coins in their vicinity were unearthed. In 
AI-Sheikh Subi area, the tombs of Bahariya governor, Zed-Khons-uef-ankh, 
his wife, Naes and his son, Padi-Iset and were unearthed. 

New Heritage Sites in Giza 

1- Cultural landmarks: 
Cairo University, Giza Zoo, Orman Botanical Garden, Pharaonic Village. 
Agricultural Museum. and Papyrological Research Institute. 

2- Artistic Museums: 

• Mahmoud Khalil Museum 

• Ahmed Shawki Museum 

• Taha Hussien Museum 

• Nabil Darwish Ceramic Museum 

• Modern Art School in Haranya 

• Kerdassa 
• EI-Nadeem Gallery for Mashrabiyas 

• Glass Art & Sculpture and Egyptian Paste Museum 

• EI-Ein Gallery for Folk and Traditional Handiwork 

• Samir Shoukry Atelier 

• Mohamed Nagi Museum 

• Omar EI-Nagdi Museum 

• Ahmad AI-Nawar Atelier 

• Mohey AI-Din Hussein 

3- Sound and Light Show: 
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Together with a show that details the Giza monuments through an 
enchanting presentation of the historical text accompanied by expressive 
music. It also recounts Sphinx history and the deeply-entrenched roots of 
the Ancient Egyptian Civilization together with the story of the pyramid 
building. The show is presented in several foreign languages, besides 
Arabic. 

4- Public theaters: 
• Balloon Theater 
• EI-Nile theater 
• 6th of October Theater 
• Sayed Darwish Theater 
• Student Union Theater 
• National Circus 

Figure 5-82 presents Cultural Legacy and Giza's most famous attractions and 
Figure 5-83 illustrates the Cultural legacy and Giza's most famous attractions. 

Combined Cycle Power Project 
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Figuer 5-82 

Cultural Legacy and Giza's most Famous Attractions (A) 
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Figuer 5-83 

Cultural Legacy and Giza's most Famous Attractions (8) 
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5.12 SOCIO-ECONOMIC ENVIRONMENT 

5.12.1 

January 20 I 0 

6th of October Governorate is recently formed as a distinct Governorate. It is 
separated mainly from Giza Governorate, where most of its Kisms J Marakez I 
Districts I Cities were basically affiliated to Giza Governorate (Figures 5-84 and 
5-85). 

For this reason, social and economic database is not completed yet for 6th of 
October Governorate and many of statistical classifications are not established 
yet for the Governorate. 

Only statistics on population were found for 6th of October, in addition to a fast 
prepared "Year Book" for the first year 2009, with little of information about the 
ongoing developmental projects. 

-The following section provides with all available data today for the 6th of 
October Governorate as well as all other data as classified for Giza 
Governorate, referencing to its applicability for present situation, considering 
that most of 6th of October Governorate was recently separated from Giza 
Governorate. 

General Background 

Giza governorate is one of the Greater Cairo Region that includes Cairo, Giza, 
and Qalyubiya governorates. It was established in year 20 Hegiri with the early 
Islamic conquest of Egypt. 

The total area of the governorate covers 13184 km2, representing 1.3% of the 
Republic's area. The governorate encompasses 10 Marakz, 12 cities, 7 
districts, 51 rural local units annexed by 171 villages, and 636 hamlets. 

According to the preliminary results of the 2006 census, population is 6.3 million 
people; 58.6% of them live in urban areas, and 41.4% in rural areas and 
population natural growth rate has reached 19.3 per thousand. 

Beside being an agricultural governorate, Giza is also considered an industrial 
one as it hosts many industries such as: food, spinning and weaving, basic 
metals, engineering and electronics, as well as mining. Moreover, the 
governorate hosts two industrial zones; one of them is located along Cairo
Alexandria Desert Road and has big industrial companies. In addition to that, 
the governorate hosts many new projects such as the under construction new 
Egyptian Museum, the Smart Village, and the third underground line. 

Giza is also rich in ancient pharaonic monuments that made it rank second 
after Luxor for its wealth of pharaonic monuments and as a tourist attraction 
city. It hosts Giza Pyramids, the Sphinx, the Sakara Pyramid, Cheops Funeral 
Canoe, monuments of Meet Rahina City, and Dahshour monuments. The 
governorate includes as well Bahareya Oases that have 400 mineral and sulfur 
fresh, cold, and hot springs. Thus, it is a spa for curative tourism. Further, the 
governorate hosts Kerddasa and Haranyea villages which are famous for the 
hand-made environmental industries favored by tourists and Egyptians as well. 
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5.12.2 

In addition. the governorate has the sound and light project and several 
museums and gardens that attract internal and bound tourism such as: Naggy 
Museum. the Zoo, the Agricultural Museum. and the Modern Arts Museum. in 
addition to entertainment places in EI Haram street. besides the Media 
Production City in 6th of October City. 

Population and Demography 

The project site is located at the 6th of October northern area, which is along the 
EI·Rayyah (canal) EI-Beheiry and about 20 km south of the EI-Khatatba town 
and 22 km north of Mansheyyet EI-Qanater town in the 6th of October 
Governorate and 42km north west of Cairo. The site is today an un-used land 
area, but full of cultivations as it was previously a fruit trees vegetated 
farm area, located among agriculture fields about 30km northwest of the Cairo 
West power plant. It is, also, located about 3.5km north west of EI-Kata village. 
The site is approximately 3.5km from the nearest residential area. The total 
area of the 6th of October Governorate in 2009 is around 8,000 km2 i.e. 1.9 
Million Feddans. Total population of about 2,678,878 reside the 6th of October 
Governorate and represent about 3.5% of the total population in Egypt. The 
population at the Markaz Imbaba and Menshat el-Qanater is approximately 
406,899. 

The total population of 6th of October Governorate, including all Marakez (AI· 
Ahram, 6th of October, 1st Kism, 6th of October, 2nd Kism, EI-Hawamdeyyah, Abu 
EI-Numrus, EI-Badrashein, EI-Ayyat, Imbaba & Menshat EI·Qanater, EI-Wahat 
EI·Baharyyah, Osseim, EI-Warrak, EI·Sheikh Zayed and Kerdasa) was 
estimated at 2,678,878 in 2009 as the first year estimate after it's separation 
from Giza Governorate. 

Under the proposals set out in the Governorate's Development Plan, the 
population of the Markaz Imbaba and Menshat EI·Qanater Zone is likely to 
increase with the development of new industrial, commercial and residential 
businesses, and is expected to reach 431,312 by 2015. Tables 5-38 through 
S.48 show population data for the 6th of October Governorate, with special 
emphasis on Markaz Imbaba and Menshat EI·Qanater Zone, obtained from 
both the Central Agency for Public Mobilization & Statistics (CAPMAS) and the 
Information and Decision Support Center of the 6th of October Governorate. 
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Figure 5·84 

Administrative Map of the 6th of October Governorate, 
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Figure 5·85 

Administrative Map of the Giza Governorate 
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Kism/Markazl City 
No. 

Osseim Urban 15306 
Rural 48310 
Total 63616 

EI-Warrak Urban 45564 
Total 45564 

EI-Sheikh Zayed Urban 8265 
Total 8265 
Urban 18031 

Kerdasa Rural 48028 
Total 66059 
Urban 182731 

TOTAL Rural 436980 
Total 619711 
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Table 5-39 (Contd.) 

Population, Families and Persons Residing in Public Housings by 
Sex in ffh of October Governorate, 261812009 

Families Public Housings 

No. of Persons 
No. 

No. of Persons 
Males Females Total Males Females Total 

35375 31966 67341 2 107 37 144 
107762 99812 ! 207574 0 0 0 0 
143137 131778 i 274915 2 107 37 144 
91104 84513 175617 0 0 0 0 
91104 84513 175617 0 0 0 0 
15436 13928 29364 4 38 20 58 
15436 13928 29364 4 38 20 58 
39918 37203 77121 0 0 0 0 
102272 94660 196932 0 0 0 0 
142190 131863 274053 0 0 0 0 
387613 353096 740709 89 2855 2311 5166 
955601 879048 1834649 10 447 88 535 
1343214 1232144 2575358 99 3302 2399 5701 

Source: 6'" of October Governorate: Information and Decision Support Center, 26/8/2009. 
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Total Population 

Males Females Total 

35482 32003 67485 
107762 99812 207574 
143244 131815 275059 
91104 84513 175617 
91104 84513 175617 
15474 13948 29422 
15474 13948 29422 

102272 94660 196932 
102272 94660 196932 
142190 131863 274053 
390468 355407 745875 
956048 879136 1835184 
1346516 1234543 2581059 
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Table 5-40 
Population, Families and Persons Residing in Public Housings by 

Sex in Markaz Imbaba and Menshat EI-Qanater, 261812009 

~~~.;.srv. 

I Families .. I Public Housings Total Population 
Kism/Markazl City No I No.ofpersoris· I No NO. of Persons Males Females I Total 

. Ma es Females otal . Males Fema es ota 
Markaz Imbaba and Menshat EI-Qanater .. =~ .. _ .... . .... -..,----,.~~-0 
Urban MansheyyetEl-OanalerCity 3117 5908 5761 1169 0 0 0 0 5908 5761 11669 

Total Urban 3117 5908 5761 1169 0 0 0 0 5908 5761 11669 

Rural Abu Ghaleb ... _... 5127 11106 10044 21150 0 0 0 0 11106 10044 21150. 
Attrees 2986 6234 5777 12011 0 0 0 0 5234 5777 12011 ..... . .... _ ... 

AI-Akhsas 3250 6836 6208 13044 0 0 0 0 6836 6208 13044 
EI-Galatmah 3402 7099 6638 13737 0 0 0 0 7099 6638 13737 
EI-Hager 1237 2715 2604 ~19 0 0 0 0 2715 2604 5319 
~ ... 

EI-Hassaneyyein 3755 6926 6273 13199 0 0 0 0 6926 6273 13199 
EI-Rahawi 4365 9149 8589 17738 0 0 0 0 9149 8589 17738 
EI-Sabeel 1167 2503 2134 4637 0 0 0 0 2503 2134 4637 

..... - ..... --... 

EI-Kala 2545 5466 4898 10364 0 0 0 0 5466 4898 10364. 
EI-Manashi 3916 8656 7933 16589 0 0 0 0 8656 7933 16589 

EI-Mansouryyah 10353 22159 21303 43462 0 0 0 ~._. ~S9 21303 43462 
Urn Denan 4073 8802 8171 16973 0 0 0 0 8802 8171 16973 
Burkash 4897 10849 10031 20880 0 0 0 0 10849 10031 20880 
Bani-Salama 3188 7301 6666 13967 0 0 0 0 7301 6666 13967 
Bhurmus 5336 12865 12095 24960 0 0 0 0 12865 12095 24960 
Gezzayah 4893 10452 9388 19840 0 0 0 0 10452 9388 19840 
That EI-Kom 4938 1 0759 9797 20556 0 0 0 0 10759 9797 20556 
Kafr Hegazi 3035 6337 5997 12334 0 0 0 0 6337 5997 12334 
Kafr Abu Hadeed 1049 2303 2064 4367 0 0 0 0 2303 2064 4367 
Mansheyy~t Radwan 3278 7301 6663 13964 0 0 0 0 7301 6663 13964 
Mahmoud Abdel Samad 1903 3758 3532 7290 0 0 0 0 3758 3532 7290 

~:;::n ::~ ~:~~ 19::7~ ~~~~ ~ 1~8 ~ 1~8- ~~~:~ 19::7~ ~~!~~ 
Total Rural 91601 197167 182339 379506 3 188 0 188 197355 182339 379694 

Total Markaz Imbaba 94718 203075 188100 391175 3 188 .. 0 . 188 203263 188100 391363 
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Year 

Table 5-41 

Population Projection for 6th of October Governorate 
during the Period 2009-2027 

2009 2012 2017 2022 

Unit: No. 

2027 

Population 2,600,000 2,660,000 2,926,000 3,218,600 3,540,460 

Evolution Ratio 
100 106 116 126 136 

(Base Year 2007=100) 

Source: General Organization for Physical Planning: www.gopp.gov.eg.2009. 

Table 5-42 

Population of the 6th of October Governorate according to 
Final Results of 2006 Population Census by Age Groups, Dec. 2008 

Less than 1-5 5-15 
Age Group One Year 

No. %age No. %age No. %age 

Males 21,688 0.9 147,151 10.9 301,685 22.4 

Population Females 12,119 1.0 140,387 11.4 278,191 22.5 

Total 24,807 1.0 287,538 11.1 597,876 22.5 

15-45 45-60 60+ 
Age Group Total 

No. %age No. %age No. %age 

Males 682,339 50.7 140,875 10.5 61,778 4.6 1,346,516 

Population Females 635,270 51.5 120,835 9.8 47,741 3.9 1,234,543 

Total 1,317,609 51.0 261,710 10.1 109,519 4.2 2,581,059 

Source: Central Agency for Public Mobilization and Statistics (CAPMAS): Statistical Year Book, Dec. 2008. 
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Table 5-43 

Number and Percentage of Population in 6th of October Governorate in 
Urban/Rural according to Preliminary Results of 

Population Census 2006, Dec. 2008 

Urban Rural Total 

Number 
% age of 

Number 
% age of 

Number 
% age of 

Total Egypt Total Egypt Total Egypt 

745.875 2.4 1.835.184 4.4 2.581.059 3.5 

Source: Central Agency for Public Mobilization and Statistics (CAPMAS): Statistical Year Book, Dec. 2008. 

Table 5-44 

Number and Percentage of Population Distribution in 6th of October Governorate by 
Sex and Sex Ratio according to Preliminary Results of Population Census 2006 

Males Females Total Sex Ration (.) 

% age of % age of % age of 
Number Number Number 

Total Egypt Total Egypt Total Egypt 
109 

1.346,516 3.6% 
1,234,54 

3.5 
2,581,05 

3.5% 
3 9 

(0) Sex Ratio = Males / Females x 100% 

Source: Central Agency for Public Mobilization and Statistics (CAPMAS): Statistical Year Book, Dec. 2008. 

Table 5-45 

Average Size of Household Population, No. of Persons and Sex Ratio in 
6th of October Governorate according to Preliminary Results of Population Census 2006 

No. of Households 
No. of Persons in Households Average Size of Sex Ratio 

Males Females Total Household 

Urban 182,731 387.613 353,096 740,709 4.1 110 

Rural 436.98~ 955,601 879,048 1,834,649 4.2 109 

Total 619,711 1,343,214 1,232,144 2.575,358 4.2 109 

Source: Central Agency for Public Mobilization and Statistics (CAPMAS): Statistical Year Book, Dec. 2008. 
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Table 5-46 

Number and Percent of Population (10 Years & above) in 6th of October Governorate by 
Educational Status according to Preliminary Results of Population Census 2006 

Ratio 
No. Educational Status Number 

% 

1 Illiterate 673,926 34.20% 
2 Read & Write 228561 11.60% 
3 Illiterate Erase 17,665 0.90% 
4 Below Intermediate 438,052 22.23% 
5 Intermediate 435,455 22.10% 
6 Above Intermediate 42,742 2.17% 
7 University Degree 130,336 6.62% 
8 Above University Degree 3,558 0.18 
9 Not Stated 0.00 0.00 

Total 1,970,295 

Source: Central Agency for Public Mobilization and Statistics (CAPMAS): Statistical Year Book, Dec. 2008. 

Table 5-47 

Population Distribution in 6th of October Governorate by Marital Status 
according to Preliminary Results of Population Census 2006 

All Urban 

Marriage 
Under 

Never Married Married Divorced Widowed 
Age 

Contract Total 

No. % No. % No. % No. % No. % No. 

389,148 24.8 6,031 0.4 1,091,462 69.5 10,243 0.7 73,458 4.7 1,010,717 2,581,059 

Source: Central Agency for Public Mobilization and Statistics (CAPMAS): Statistical Year Book, Dec. 2008. 

Total Area 
(km2

) 

31,184 

Table 5-48 

Total Area, Inhabited Areas' Population and 
Population Density in Giza(*) Governorate in 11112008 

Inhabited Inhabited Population Populationl 
Area Area/Total in 1/1/2008 Total Area 
(km2

) (%) (No.) (No.lkm2
) 

1,191.0 9.03% 6,422,982 487.2 
• 'u, . . . . 

( ) 6 of October Governorate IS not classified yet for that type of statistics In the Year Book . 

Populationl 
Inhabited Area 

(No./km2
) 

5,392.9 

Source: Central Agency for Public Mobilization and Statistics (CAPMAS): Statistical Year Book, Dec. 2008. 
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5.12.3 Employment and Labor Market 

The labor force of Giza Governorate is around 1,937,220, i.e. 30.16% of total 
population, with unemployment, including job loosers, at around 10% in 2006. 
Tables 5-49 through 5-64 give labor force data for Giza Governorate with a 
special emphasis on Markaz Imbaba and Menshat EI-Qanater. 

In the Imbaba Zone, around 44.3% of the Zone total population forms the active 
work force, while in the Entire Giza area this ratio reaches about 30.16%. This 
labor pool is comprised of employees of industrial activities (chemicals, building 
and construction, textiles, basic metals products, wood, wooden products & 
upholstery, spinning, weaving, garments & leather, paper products and food 
products), employees of small industry and small business operators. Around 
62% of the total labor pool can be categorized as skilled, having been trained 
as industrial technicians. Tables 5-49 through 5-52 present some details on the 
labour market in Giza Governorate in the year 2006/2007, while Table 5-53 
gives some details on the work force by work status, 15 years and above. Table 
5-54 provides with estimates of employees by economic activity and sex. Table 
5-55 gives some details on registered industrial establishments and their 
employment in Giza, including considerable portion of 6th of October 
Governorate in 2006. 

A considerable portion of the Giza and the 6th of October Governorates' 
economy centers on small businesses which comprise handicraft workshops 
sector as indicated in Table 5-56. Table 5-57 gives some details on the 
industrial zones-productive companies associations in the Giza Governorate. 

The proposals outlined in the Giza & the 6th of October Region Master Scheme 
2015, which corresponds to the Government of Egypt's development program 
for the country, are likely to offer thousands of employment opportunities 
through the construction and operation of the proposed businesses as well as 
industrial and commercial developments in the entire area. 

Table 5-57 gives basic data on industrial zones and Table 5-58 gives an 
overview regarding agricultural activity during the year 2007. 

Tables 5-59 through 5-64 present some details on tourism activity, construction 
and building activity, and investments as employment opportunities in Giza, 
including considerable portion of the 6th of October Governorate, in 2007. 
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Agricultural Activity in Gizi") Governorate, 
Major Crops 2007 

Cultivated area Production 
Item Unit 

(Thousand feddans) 

Wheat Thousand Ardabs 41.67 827.92 

Tomato Thousand tons 40.98 784.99 

Maize Thousand tons 57.73 233.98 

• ,to · . ( ) 6 of October Governorate IS not classified yet for that type of statistics In the Year Book. 

Source: Ministry of Agriculture and Land Reclamation, 1/112008. 

Table 5-60 

Tourism in Gizi·) Governorate, 2007(A) 

No. of Hotels & Resort 2 Stars 

(Hotel & Resort) 
5 Stars 4 Stars 3 Stars 

and less 

75 13 9 22 19 

. "" · . ( ) 6 of October Governorate IS not classified yet for that type of statistics In the Year Book. 

Source: Ministry of Tourism Governorate Information & Decision Support Center, 1/1/2007. 

Table 5-61 

Tourism in Gizi·) Governorate, 2007 (8) 

Item Unit 

No. of Rooms Room 

% of Room Occupancy % 

No. of beds Bed 

No. of Tourist Night Thousand Nights 

Tourism Education: 

No. of hotels & tourism schools School 

No. of hotels & tourism institutes Institute 

No. of hotels & tourism faculties Faculty 

" 
,111 · . ( ) 6 of October Governorate IS not classified yet for that type of statistics In the Year Book. 

Source: Ministry of Touri.sm - Governorate Information & Decision Support Center, 1/1/2007. 

Power Project 
January 2010 

Productivity 

(Productlonl 
Cultivated area) 

19.87 
(Ardab/Feddan) 

19.16 
(Ton/Feddan) 

4.05 
(Ton/Feddan) 

Under 
Classification 

12 

Value 

9708 

64.2 

19416 

7028 

9 

2 

0 
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Area of 

Table 5-64 (Contd.) 

Investments as Employment Opportunities 
in GizS<') Governorate, 2007 

Invesbnent 
Invesbnent Basis and Incentives Investment Opportunities 

Tourism • Diversified tourism attractions: pharaonic • Hotels and tourist villages. 
monuments, and entertainment and • Tourist restaurants and floating 
cultural sites, in addition to natural restaurants. 
protectorates. 

• Internal tourism promotion 
• A lot of monumental areas such as companies. 

"Pyramids area- Meet Rahina - The 
• Curative tourism centers in EI 

Stepped Pyramids"Sakara" - Abo Syer, 8ahrayia Oases. 
Dahshour" 

• The Media Production City. 
• Development of tourist sites. 

• A network of transportation "land, air, 
• Curative and religious tourism. 

railway, buses, taxis. • Promotion of safari trips and tourist 

• Many areas suitable for Safari tourism and 
sight seeing. 

sight seeing tours. 

* ,m .. . . 
( ) 6 of October Governorate IS not classIfied yet for that type of statistics In the Year Book . 

Source: Arab Republic of Egypt-The Cabinet Information & Decision Support Center: Egypt's DeScription by Information 2007, 
Giza Governorate (Ministry ofTrade & Industry, 2006/2007). 

5.12.4 Income Distribution and Socio-economic Profile 

There is no published information concerning the income distribution and socio
economic profile of the population within the Giza and 6th of October Governorates 
area. The only available information on weekly average wages by economic activities 
and sector in Egypt is abstracted from CAPMAS as indicated in Table 5-65. However, 
fieldwork carried out by EEHC/CEPC & ECG representatives, suggests that the local 
population of the 6th of October Governorate is composed of a mix of professional and 
manual workers. 

In discussions with Governorate representatives during EEHC/CEPC & ECG's field 
visits during September 2009, it was suggested that manual construction work is 
generally undertaken by migrant labor as there is little indigenous labor available (or 
willing) to carry out this work. Migrants, often from Upper Egypt, travel to the many 
places inside Egypt, including the 6th of October area, attracted by the employment 
possibilities in the areas. They are actively recruited from outside the area by 
development companies. The migrants remain in these areas until employment 
prospects draw them elsewhere. This migrant labor process is common in northern 
Egypt. All Governorate officials consulted by EEHC/CEPC & ECG expressed that 
facilities (housing, public and social services etc.) in the 6th of October Governorate 
area are more than adequate to absorb these migrants and they do not create any 
social problems in the area. 
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Table 5-65 

Weekly Average Wages by 
Economic Activities and Secto"*)in Egypt, 2001-2005 

No. Economic Activities Divisions Sector 2001 

1 Agriculture, hunting, forestry & Public 85 
cutting wood trees Private 70 

2 Fishing Public 102 
Private 64 

3 Mining & quarrying Public 276 

Private 402 

4 Manufactures ~ Pr 117 
5 Electricity, gas & water supplies Public 154 

Private 184 

6 Constructions (construction & Public 161 
building Private 140 

7 Wholesale & retail trade, 
repairing motor vehicles & Public 176 

motor cycles, domestic & 
personal commodities P 134 

8 Hotels & restaurants Public 143 

Private 108 

9 Transport, storage & Public 197 
communications Private 167 

10 Brokerage Public 176 
Private 381 

11 Real estate activity, renting & Public 179 
business services Private 322 

12 Education Public 60 
Private 91 

13 Health & social work Public 90 

Private 85 

14 Social & personal services Public 79 

Private 99 

General Average 
Public 171 
Private 138 

(*) Average wages in the first week of October each year. 

Source: CAPMAS, Statistical Year Book 2007. 
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2002 2003 2004 2005 

112 112 119 354 

108 78 293 105 
103 106 113 123 
82 104 108 104 

267 263 537 390 

304 525 506 

173 183 219 247 
123 121 149 147 
177 213 225 267 

152 490 191 387 

170 192 256 236 
136 136 176 236 

194 197 301 226 

133 144 147 185 

216 224 189 133 

114 116 128 156 

209 220 149 253 

155 173 237 220 

201 201 239 317 
417 513 453 514 
140 151 115 299 
316 410 
78 50 58 0 
98 86 124 93 
79 95 116 43 

79 115 85 88 

137 125 90 267 

100 135 140 133 

182 195 232 257 
141 149 175 168 
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5.12.5 Government and Public Services 

Potable Water Supply 

Tables 5-66 & 5-67 present production of refined and non-refined water in Giza in 
2005/2006. 

Table 5-68 shows water resources and distribution of potable water in Giza 
Governorate in the year 2006 and Table 5-69 gives useful details on supply and 
consumption of potable water. The Nile river is the principal source for potable water 
for the entire Giza and the 6th of October Governorates. Nile river freshwater canals 
are the principal source of fresh water in Giza and 6th of October Governorates. The 6th 

of October water stations provide the entire area with actual capacity of about 307,300 
m3/day (Table 5-68). The total potable water consumption for the whole area, including 
the Northern Zone of Imbaba, is 197,460 m3/day. 

The percentage of households with access to potable water reaches 99.3%. 

The per capita potable water consumption in Giza (6th of October) Governorate 
reaches an average of about 1,031.44 liters/day. 

Table 5-69 provides with useful details on supply and consumption of potable water in 
Giza Governorate in 2006. 

Sewage System 

Table 5-70 lists the evolution of sanitary average capacity and actual drainage capacity 
of main stations during the period 2003-2006. Table 5-71 shows that the average per 
capita sanitary drainage capacity for Giza districts in the year 2007, including that of 
Imbaba Zone, is 192.4literslday/person. 

Table 5-72 gives the basic data of sanitation system in Giza in the year 2006. The total 
sanitation capacity of Giza Governorate was 1,207,000 m3/day in 2007, while the 
Governorate's actual drainage of sewage stations owned by city councils totaled 
254,382,000 m3 in 2006. 

Table 5-73 gives 2006 estimate for buildings distribution by connection to public 
utilities (water and sanitary sewage facilities) in Giza Governorate. 

The proposed power plant will dispose its sanitary wastewater - after necessary 
treatment - into the drainage network already in service in the 6 of October Zone. 
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Table 5-66 

Production of Refined Water in 
Giza(1) Governorate, 200512006 

Unit of Production' 103m3 

No. Producing Authority Parameter 

1 City Councils 
No. of Stations 

Production 

2 New Cities 
No. of Stations 

Production 

3 Water Companies & Organizations 
No. of Stations 

Production(£) 

No. of Stations 
Production 

Total (Total) 
Production 

(% age of all Egypt) 

(1) 6th of October Governorate is not classified yet for that type of statistics in the Year Book. 
(2) Includes exported water to City Councils. 

Source: CAPMAS, Statistical Year Book, Dec. 2008. 

No. 

1 

2 

Table 5-67 

Production of Non-refined Water in 
Giza(*) Governorate, 200512006 

Producing Authority Parameter 

City Councils 
No. of Stations 

Production 

Water Companies & Organizations 
No. of Stations 

Production 
No. of Stations & Pumps 

Production 
Total (Total) 

Production 
(% age of all Egypt) 

• ,I" .. . . 
( ) 6 of October Governorate IS not classified yet for that type of statistics In the Year Book. 

Source: CAPMAS, Statistical Year Book, Dec. 2008. 

Value 

20 
61,941 

2 
89,331 

0.00 
0.00 
22 

151,272 

2% 

Value 

a 
a 
2 

3,912 
2 

3,912 

.::0 
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Table 5-68 

Distribution of Potable Water in 6th of October Marakez Governorate, 2006 

Total Total Water Per Capita 
Actual Actual Losses Water 

Markaz I Town Population Production Consumption Production 
of Water of Water 
(m3/day) (m3/day) (m3/day) (m3/day) 

1. Markaz EI-Giza 199,016 24,400 20,770 2,440 123 
2. AI-Hawamduyyah 129,417 19,000 14,650 1, 147 

Town 
3. Markaz 319,976 77,100 6,990 7,710 240 

EI-Badrashin 
4. Markaz Ousim 598,316 36,600 31,500 3,660 62 
5. Markaz 431,296 1,000 790 100 231 

AI-Warrak 
6. Markaz Imbaba 322,940 70,700 59,310 7,070 218 
7. Markaz 315,629 56,900 43,950 5,690 180 

EI-Ayyat 
8. AI-Wahat Town 

2~ 
21,60 19,500 2,160 712 

Total 307,300 197,460 30,730 
Average 

229 

Source: Information Center, Giza Governorate, 9/10/2006. 

Table 5-69 

Supply and Consumption of 
Potable Water in Gizi*) Governorate, 2006 

Item Unit Urban Rural 

Production of Potable Water 1,547 500 
Consum tion of Potable Water 1,463 417 
% age of Household with access to Potable % 99.4 96.9 
Water 
Pe Ca ita Potable Water Consum tion Liter. da I erson 398 
Per Ca ita Potable Water Production Liter. da I erson 420.8 
(*) 6 of October Governorate is not classified yet for that type of statistics in the Year Book. 

Per Capita 
Water 

Consumption 

(mJ'day) 

104 
113 

218 

52 
183 

183 
139 

642 
Average 

195 

Total 

2,047 
1,880 

98.4 

Source: CAPMAS Statistical Year Book 2007 - Ministry of Housing Utilities & Urban Development, 2007 - Giza 
Governorate Information & Decision Support Center,1/1/2007. 
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Table 5-70 

The Average Capacity of Sewage Stations 
Owned by City Councils (Municipalities) and their Actual 

Drainage (1) in Giza (2) Governorate, 200312006 
Capacity: 102m3/hr 

A tiD' 103 
3 c ua 

No. Capacity Year 

2003 

1 Average Capacity 
2004 
2005 
2006 
2003 

2 Actual Drainage 
2004 
2005 
2006 

(1) Data restricted to main stations only. 
(2) 6111 of October Governorate is not classified yet for that type of statistics in the Year Book 

Source: CAPMAS, Statistical Year Book, Dec. 2008. 

Item 

Sanitation Capacity 
Per Capita Sanitation Capacity 

Table 5-71 

Sanitation System in 
Giza(*) Governorate, 2007 

Unit 

1000m"/dav 
Liter. day/person 

% age of Households with access to 
% 

Sanitation 

(*) 6th of October Governorate is not classified yet for that type of statistics in the Year Book. 

ramage: m 

Value 

1,312 
5,002 
4,261 
4,747 

416,151 
241,792 
243,792 
254,382 

Value 

1,207 
192.4 

69.3 

Source: CAPMAS Statistical Year Book 2007 • Ministry of Housing Utilities & Urban Development, 2007 - Giza 
Governorate Information & Decision Support Center,1/1/2007, 
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Table 5·72 

Gizaf") Sanitary Drainage in the Year 2006, 1000m3/day 

Area Served Station Location Station Type % age Capacity 
Operation (1000m3/day) 

Khopho spiral 8% 240 

EI-Haram District EI-Haram spiral 29% 624 
Kafr Chatata minor up-lift 42% 12 
Mansheyyet EI-Bakry minor up-lift 5% 120 
Zennin secondary 100% 330 

treatment 
Boulak ed- Nahia minor up-lift stand-by 4 

Dakrour District Station-10 minor up-lift 94% 17 
AI-Ittihad minor up-lift 92% 13 
Abu-Katada minor up-lift 68% 28 
Imbaba Airport minor up-lift 92% 13 

Giza North Imbaba Spiral spiral 28% 360 
District Imbaba Tunnel occasional occasional 2.1 

EI-Mounira Tunnel occasional occasional 2.1 
Giza Main Station Main 42% 600 

Dokki District Hunting Club minor up-lift stand-by 9 
Sheraton Tunnel occasional occasional 2.5 
University Bridge substation stand-by 80 

Giza South 
EI-Mansterly substation 71% 28 

District Abu-Hurairah substation 74% 27 
Ed-Dahab Island substation 67% 27 
Abbass Tunnel occasional occasional 5 

! Ard EL-Lewa substation 74% 27 
. Japanees Friendship substation 74% 27 

New Omranyyah substation 63% 35 
AI-Omranyyah Old Omranyyah substation 57% 7 

District Studio Station substation 71% 28 
EI-Haram Tunnel occasional occasional 5 
Talbyyah Station Main 89% 180 
Terssa-6 substation 42% 120 
AI-Ittisal substation 75% 832 

Abu-Rawash Abu-Rawash Spiral substation 78% 832 
Village Abu-Rawash Treatment primary 100% 650 

treatment 
Nahya South Prephery substation 48% 832 

Kerdasa Minor up-lift SUbstation 48% 13 

(*) 6th of October Governorate is not classified yet for that type of statistics in the Year Book. 

Source: Information Center, Giza Governorate, 9/10/2006. 
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Table 5-73 

Buildings Distribution by Connection to Public Utilities 
(Water & Sanitary Sewage) in Gizal*) Governorate according to Preliminary 

Results of Population, Housing & Establishments Census, 2006 

Unit: No 
Connection to Public Category Unit Value 

Utilities 

Public Network 
Number 669,348 

% 88.5 

Water Other 
Number 25,149 

% 3.3 

Nil 
Number 62,224 

% 8.2 

Public Network 
Number 326,552 

% 43.2 
Sanitary 

Other 
Number 378,199 

Sewage % 50.0 

Nil 
Number 51,970 

% 6.9 
Total No. of Building 756,721 

(*) 6th of October Governorate is not classified yet for that type of statistics in the Year Book. 

Source: CAPMAS: Statistical Year book. Dec. 2008. 
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Electricity and Natural Gas 

Table 5-74 gives basic energy data for Giza Governorate (including most of the 6th of 
October) in terms of number of subscribers in both the electricity network and natural 
gas services as well as the electricity consumption. Tables 5-75 and 5-76 give some 
details on the electricity supply and power generating facilities in service today in the 
Giza, including most of the 6th of October, Governorate. Table 5-77 gives detailed 
information about electrical substations and Table 5-78 provides with detailed data on 
electrical energy consumption in 2006. Tables 5-79 and 5-80 provide with more details 
on city gas services and connection to both natural gas and electricity public utilities. 

Figure 5-86 shows the existing electrical facilities for the entire Giza Governorate 
(including most of the 6th of October) in 2009. Figure 5-87 also shows how the 
proposed power plant will be connected to existing electrical facilities running around 
the site and supplying all industrial, commercial and residential demands located in the 
6th of October as well as Giza Governorates and connected to the unified power grid. 

Table 5-74 

Energy Data for Giza(") Governorate, 2006 

Item Unit Urban Rural Total 

No. of Subscribers in the Electricity Network Sub~~~~ers - - 2,524 

No. of Subscribers in Natural gas Services SUb~~~~ers - - 365.2 

Total Electricity Consumption M kWh/year 7,330 1,148 8,478 
Electricity Consumed for Lighting M kW/year I 5,006 1,096 6,102 
Electricity Consumed for Industrial Utilization M kWh/year 2,324 52 2,376 
Per Capita Consumption of Electricity for kWh/year/perso 1,361. 

422.1 972.8 
Lighting n 8 

(*) 6th of October Governorate is not classified yet for that type of statistics in the Year Book. 

Source: The Cabinet Information and Decision Support Center: The Egypt's Description by Information 2007, ih 
Edition. 

Table 5-75 

Electricity Data for 6th of October Governorate, 2009 

Item Unit Value 

No. of Substations No. 18 
Production Capacity MVA 2,095 
No. Household Subscribers No. 792,588 
No. of Commercial Subscribers No. 85,493 
No, of Industrial Subscribers No. 27,390 

Source: 6th of October Governorate: Year Book, 2009. 

Table 5-76 

Power Plants in the 6th of October Governorate Region, Year 200712008 
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Location Commercial Installed Total Energy 

(Site) 
Power Plant Operation Date Capacity Generated 

(MWee) (GWeh) 
Cairo West 

Cairo West 
4x87.5 66·1979 350 1,828 

Cairo West Ext. 1995 660 3,092 
2x330 

Source: Annual Report 2007/2008, Egyptian Electricity Holding Company (EEHC). 

Table 5-77 

Electrical Substations in Gizaf·) Governorate, 2007 

Actual Power 
No. Substation Name Substation Location Rated Power (MWee) (Maximum Load) 

(MWee) 
1 EI-Warrak Markaz EI-Warrak 90 61.5 
2 EI-Alamin EI-Agouza 100 72 

~ 
Giza North 90 68.5 

htal Boulak Ed-Dakrour 40 33.5 
5 ennin Boulak Ed-Dakrour 75 66.5 
6 Giza Giza South 100 80 
7 AI-Haram EI-Haram 102.5 82 
8 AI-Hadaba EI-Haram 75 25 
9 Hadayk AI-Ahram EI-Haram 100 68 
10 AI-Kemawayyat Markaz Imbaba 60 47 
11 Gazeyret Ed-Dahab Giza South 100 72 
12 Abu-Rawash Markaz Imbaba 50 26 
13 AI-Hawamdyyah AI-Hawamdyyah 80 63.5 
14 AI-Gezerah Markaz EI-Giza 100 65.5 
15 Dokki Dokki 100 71 
16 Ar-Remayah EI-Haram 50 26 
17 AI-Lebini Es-Saff 20 15 
18 Es-Saff North Es-Saff 40 22 
19 EI-Ayyat EI-Ayvat 25 18 
20 Es-Saff South Es-Saff 40 8 
21 North Imbaba Es-Saff 20 14 
22 AI-Sawiti EI-Wahat 20 10 
23 AI-Moatamadyyah Boulak 100 72 
24 Faisal SIS EI-Haram 100 75 
25 Badrashin SIS EI-Badrashin 50 40 
26 October I 6 October 150 125 
27 October II 6 October 50 20 
28 Ash-Shekh Zaved 6 October 10 7 

(*) 6th of October Governorate is not classified yet for that type of statistics in the Year Book. 

Source: Information Center, Giza Governorate, 1/1/2007. 
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Table 5-78 

Electrical Energy Consumption in Gizi*) Governorate, 2006 

~ 
MarkazIT ownl Subscribers Total Energy Total Energy Per capita 

Population Production Conaumption Consumption 
District Gov. Pub. Rrtv. Total IKWh) IkVA) (kWhl 

Markaz 
322,940 ti 61,076 61,076 80,000 72.525 22.458 

Imbaba 
2 Markaz 

4" 286,333 286,333 175,000 413 95.758 
EI-Warrak 

3 Markaz Ousim 598,316 69,144 69 103 148.964 
4 Markaz 

199,016 57,430 57,430 I 42,000 79.469 4.020 
EI-Giza - -

5 Markaz AI-
129,417 50,783 50,783 62,500 66.654 52 

Hawamdyyah - -
6 Markaz 

319,976 67,311 67,311 40,000 87.432 27.190 
EI-Badrashin - -

7 Markaz 
315,629 63,810 63,810 25,000 69.807 22.178 

EI-Ayyat - -
8 Markaz 

257,936 52,085 52,085 60,000 64.226 24.812 
Es-Saff - -

9 Markaz 
229,060 42,176 42,176 40,000 41.731 18.336 

Atfieh - -
10 Markaz 

30,351 6,724 6,724 12,000 7.777 26 
AI-Waghat - -

11 District 
580,077 76,856 76,856 80,000 129.549 22 

North - -
12 District 

259,075 60,612 60,612 100,000 101.123 
South - -

13 Dokki District 105,297 - - 76,399 76,399 75,000 379.142 359 
14 EI-Agouza 

184,568 59,417 59,417 100,000 242.006 131 
District - -

L; Omranyyah 
571,603 - - 127,883 127,883 75,000 215.947 36 

District 
Haram District 223,844 - - 186,356 186,356 75,000 398 179 

17 Boulak 
Ed-Dakrour 518,016 - - 444,982 444,982 75,000 711 137 
District 

Total 1,291,500 3,186 Average 
79.1 

(*) 6th of October Governorate is not classified yet for that type of statistics in the Year Book. 

Source: Information Center, Giza Governorate, 1/1/2006. 
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Table 5-79 

Natural Gas Facilities and Subscribers in Giza Governorate, 2007 

Facilities & Subscribers Number 

Steel Pipelines & their attachments 49 km 

Main and Sub-networks lines 814 km 

Domestic Subscribers 287,507 

Commercial Subscribers 2,616 

Industrial Subscribers 7 

Bakeries Subscribers 284 

CarGas Fueling Stations 7 

Source: Information Center, Giza Governorate, 1/1/2007. 

Table 5-80 

Building Distribution by Connection to Public Utilities 
(Natural Gas & Electricity) in Gizi*) Governorate according to Preliminary Results of 

Population, Housing & Establishments Census 2006 

Unit No 
Connection to Public Category Unit Value 

Utilities 

Connected 
Number 52,266 

% 6.9 
Natural Gas 

Number 704,445 
Not Connect",,,, 

% 93.1 

Public Network 
Number 701,920 

% 92.8 

Electricity Other 
Number 11,037 

% 1.5 

Nil 
Number 43,764 

% 5.8 
Total No. of Buildings 756,721 

(*) 6
th 

of October Governorate is not classified yet for that type of statistics in the Year Book. 

Source: CAPMAS: Statistical Year Book, Dec. 2008. 
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Figure 5-86 

Electrical Network of the Giza!» Governorate Region, 2009 
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(*) This map is not produced yet for the 6th of October Governorate. 

Source: Egyptian Electricity Holding Company (EEHC): Geographic Information Center, 2009. 
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Table 5-103 

Length of Roads in Giza") Governorate, 301612007 

Unit km 

No. Attribution Road Spec. Length of Roads 

Les than 7.5m 

1 
General Authority for Roads & 7.5-12m 
Bridges More than 12m 

Total 
2 Local Administration Local Paved Roads 
3 Un-paved Roads Total 

Total Paved (Asphalted) Roads 
Total 

% age of total Gov. 

(*) 6th of October Governorate is not classified yet for that type of statistics in the Year Book. 

Source: CAPMAS: Statistical Year Book, Dec. 2008. 

No. 

1 
2 
3 

4 

5 
6 
7 
8 

Private Cars 
Caravan 
Taxi 

Buses 

Table 5-104 

Number of Licensed Vehicles in Service in 
Gizi*) Governorate, up to December 2007 

Type 

. Public 
Private 
Tourism 
Travel 
School 

Commercial & Temporary 
Customs Plates 
Public Sector 
Buyer's Cars 

(*) 6th of October Governorate is not classified yet for that type of statistics in the Year Book. 

Source: CAPMAS: Statistical Year Book, Dec. 2008. 
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31,818 
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No. 

1 
2 
3 
4 
5 
6 
7 

Lorry 
Truck 
Tractor 
Motorcycle 

Table 5-105 

Number of Licensed Vehicles in Service In 
GlzarJ Governorate, up to December 2007 

Type 

Diplomat (Political Authority) 
Government 
Governorate 
Total 
% age of all Egypt 

(*) 6th of October Governorate is not classified yet for that type of statistics in the Year Book. 

Source: CAPMAS: Statistical Year Book, Dec. 2008. 

No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

Table 5-106 

Administrative and Municipal Sections in the 
Gizi1) Governorate according to the 
Administrative Units Directory, 2007 

Administrative & Municipal Sections Number 

No. of Administrative Cities 12 
No. of Districts 7 
No. of Kismis (Police Division) 13 
No. of Shiakhats\:<) (Police sub-Division) 54 
No. of Markaz 8 

. No. of Provincial Municipal Units 51 
No. of Administrative Villages 170 
Cities of New Communities 2 
Nominal Units{;;l) 0 

(1) 6th of October Governorate is not classified yet for that type of statistics in the Year Book. 

Unit· No 

Number 

68,616 
3,567 
622 

78,444 
-

7,828 
3,329 

162,406 
10.2% 

Unit· No 

(2) Number of Shiakha includes port police administrations following the Authority of Ports Security, which are 
four (4) administrations. 

(3) Nominal units are areas which their administrative entities are not determined and no administrative 
resolutions have been issued regarding these units as they are considered villages. 

Source: CAPMAS: Statistical Year Book, Dec. 2008. 
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Social Services and Social Care 

Community associations registered in the Ministry of Social Solidarity in Giza 
Governorate totaled 2,507 associations in 2006/2007, while non-profit subsidized ones 
reached 40 societies in 2007. 

Expensed sum for cases benefitting from social insurance was 54.856 million L.E. in 
the year 2006/2007 distributed on pensions, monthly aids, previous workers, child 
pension and disaster sufferings. 

Number of physio-therapy centers and kindergartens of the handicapped and other 
beneficiaries reached 3 centers, which served 474 beneficiaries by the end of 2007. 
Also, athletic establishments totaled 237 in the same year. Tables 5-107 through 
5-117 give useful information about social services, including guidance and family 
consultation offices and lodges in expatriate houses. Table 5-118 and 5-119 give a list 
of environment-related NGOs, their activities in Giza Governorate, and a list of 
environment-related NGOs with projects funded by different bodies. 

Table 5-107 

Community Associations(1) Registered in the 
Ministry of Social Solidarity distributed by Activity in 

Giza(2) Governorate. 200612007 

Unit" No 

National Societies Childhood Household Social Anecdotage Special 
& Maternity Care Aid Care Groups 

Number 73 52 573 11 56 

National Societies Cultural. Scientific & Literature Activity Organization & 
Religious Management 

Number 1,307 0.00 7 

Prison 
Family Communities Societies Social Environment Economic Household 

Care Planning Friendship Development Defense Protection Development 

2 0.00 0.00 323 5 48 34 

Consumers Others More than a Field of Total Protection Work 
6 10 0.00 2,507 

(1) Including all national societies registered by Ministry of Social Solidarity. 
(2) 6th of October Governorate is not classified yet for that type of statistics in the Year Book. 

Source: CAPMAS: Statistical Year Book, Dec. 2008. 
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Table 5·108 

Non-profit Subsidized Care Associations in 
Giza'") Governorate, 2002·2007 

Unit· No 

No. Non-Profit Societies 2002 2003 2004 2005 2006 2007 

1 
Motherhood & Childhood Non-profit 

8 7 8 6 
Subsidized Care Associations 

2 
Family Care & Planning Non-profit 

7 8 7 6 
Subsidized Associations 

3 
Social Aids Non-profit Subsidized 

8 7 11 8 
Associations 

4 
Handicapped Care Non-profit 

2 1 1 1 
Subsidized Associations 
Non-profit subsidized Cultural, 

5 Scientific & Religious Services 5 5 5 5 
Associations 

6 
Non-profit Subsidized Associations 

9 12 10 10 
Practicing more than One Activity 

(") 6th of October Governorate is not classified yet for that type of statistics in the Year Book. 

Source: CAPMAS: Statistical Year Book, Dec. 2008. 

Table 5·109 

Cases Benefitting from Social Insurance and their 
Expensed Sum in the Giza'") Governorate, 200612007 

5 5 

6 6 

10 10 

1 1 

4 4 

15 15 

E d 000 L E xpense : 
Type of 

Pensions 
Monthly One-time Previous Child 

Insurance Aids Aids Workers Pension 
No. of 50,820 21,794 10,166 409 4,540 
Cases 

Expensed 
45,336 1,955 2,313 172 1,821 Value 

(*) 6th of October Governorate is not classified yet for that type of statistics in the Year Book. 

Source: CAPMAS: Statistical Year Book, Dec. 2008. 
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Table 5-110 

Kindergartens Enrolled Children by 
Affiliated Direction in Gizaf*) Governorate, 2006 

Kindergarten Affiliation Number 
Kindergarten affiliated to the 

1,513 Ministry of Social Solidarity 
Local Units 539 
Public Sector, public business & 

2 public organizations 
Total 2,054 
No. of Enrolled 

132,059 
Children 

(*) 6th of October Governorate is not classified yet for that type of statistics in the Year Book. 

Source: CAPMAS: Statistical Year Book, Dec. 2008. 

Table 5-111 

Number of Physio-therapy Centers and Kindergartens of the 
Handicapped and other Beneficiaries in the 

Gizaf*) Governorate, 200612007 

Unit· No 

Type of Facility Physio-therapy Centers Ki ndergartens 

Number of Facilities 1 2 

Number of Beneficiaries 461 13 

(*) 6th of October Governorate is not classified yet for that type of statistics in the Year Book, 

Source: CAPMAS: Statistical Year Book, Dec. 2008. 
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Table 5·112 

Number of Athletic Establishments in the 
GizaC") Governorate, 2007 

Unit' No 

Clubs Category Number Total % age of Total Egypt 

Clubs following Governmental 22 
Sector 
Clubs following Public & 

7 
38 4.2% 

Business Sectors 
Clubs following Private Sector 9 

Youth Centers in Cities 29 198 4.8% 
Youth Centers in Villages 169 

Total Centers & Clubs 237 4.7% 

(*) 6th of October Governorate is not classified yet for that type of statistics in the Year Book. 

Source: CAPMAS: Statistical Year Book, Dec. 2008. 
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Table 5-113 

Number of Guidance and Family Consultation Offices in the 
Giza(*J Governorate, 200612007 

No. of Offices 16 
Total Cases 1,459 
Serviced Cases 1,296 
Cases Kept for the Next Year 163 

(*) em of October Governorate is not classified yet for that type of statistics in the Year Book. 

Source: CAPMAS: Statistical Year Book, Dec. 2008. 

Table 5-114 

Number of Lodgers in Expatriate Houses by Residence in the 
Giza(*J Governorate, 200612007 

No. of Houses 7 

Fullboard Residency 0.00 

Halfboard Residency 78 

Residency only 320 

Total Residency 398 

(*) eth of October Governorate is not classified yet for that type of statistics in the Year Book. 

Source: CAPMAS: Statistical Year Book, Dec. 2008. 
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Table 5-115 

Culture & Entertainment in the GizatJ Governorate, 2007 

Item Unit Urban 

No. of culture palaces & houses Palace & house 7 

No. of inhabitants per culture palace & Thousand 
inhabitants! 525.1 

House Palace & house 
No. of culture palaces & houses provided 

Palace & house -with computers 
No. of monuments museums Museum -
Total number of libraries Library 

No. of public libraries Library 
• 

No. of speCialized libraries Library 

No. of academic libraries Library 

No. of libraries provided with libraries 
Library 

automatic system 

(*) 6th of October Governorate is not classified yet for that type of statistics in the Year Book. 

Source: Ministry of Culture 1/1/2007. 

Table 5-116 

Youth and Sports in the Glza(1) Governorate, 2007 

Item Unit Urban 

No. of youth centers Center 23 

No. of sporting clubs Club 6 

No. of sporting committees Committee 3 

No. of inhabitants per sporting authority Thousand inhabitants! 30.6 Authority 

No. of sporting stadiums Stadium -

No. of youth houses House -
No. of youth hostels Hostel -
No. of libraries in youth centers Library -
No. of inhabitants per youth center 

Thousand 159.8 
inhabitants! Center 

No. of covered sports halls(2) Hall -
No. of sporting courts Court 

• 

-
Notes: 
(1) 61h of October Governorate is not classified yet for that type of statistics in the Year Book. 
(2) The covered halls inside stadiums and sporting clubs. 

Source: National Council for Youth National Council for Sports 1/1/2007. 
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10 

259.7 

-

-

Rural 

182 

0 

0 

14.3 

-
-

-

-

14.3 

-

-
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369.0 

1 

2 
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67 

74 

36 

89 
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67 

30 
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0 

0 
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Table 5-117 

Social Affairs in the Gizi1} Governorate, 200612007 

Item Unit Urban Rural Total 

No. of social units Unit 41 77 118 

No. of inhabitants per social unit 
Thousand 

89.7 33.7 53.2 
inhabitantsl Unit 

No. of community associations Association 1531 714 2245 
No. of inhabitants per community Thousand inhabitantsl 2.4 3.6 2.8 
association Association 

No. of children at the nursery age Thousand children 444.2 425.6 869.8 
series(2) Nursery 568 829 1397 

E~~~ren enrolled in nurseries'" Thousand children 41.11 52.82 93.93 

Idren per nursery(2) Child I Nursery 72.4 63.7 67.2 

No. of nurseries for disabled children Nursery - - 4 
No. of centers for persons with special 

Center - - 3 
needs 

No. of vocational formation centers Center - - 3 

No. of rehabilitation offices Office - - 9 

No. of physiotherapy centers Center - - 4 

No. of beneficiaries of social security Tho - - 50.1 

Disbursed amount of social security funds LE Million i - - 36.3 
Amount of disbursed funds per 

LEI Case i - - 725.0 
beneficiary 

No. of productive family projects(2) Thousand proje 63 
No. of social insurance beneficiaries in Thousand 

323.9 the government sector(2) beneficiaries - -
No. of social insurance beneficiaries in Thousand 

846.9 public & private sectors(2) beneficiaries - -
Notes: 
(1) 6th of October Governorate is not classified yet for that type of statistiCS in the Year Book. 
(2) The number of productive family projects reflects the number of families benefiting from productive family projects 

Source: CAPMAS .. According to Census Preliminary Results 2006", Dec. 2008 and Ministry of Social Solidarity 2006/2007. 
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Table 5-118 

Environment-related NGOs 

Sr. NGO 
Registration 

Address Activity 
No. & Date 

1 Environmental 1460/2000 Mohammad Farag's house. Scientific and religious 
Conservation in Aziziya · culture, environmental 
Aziziya i I protection, 

I motherhood care 
2 : Environmental 1597/2001 I Meet,Rahina. Badrashein i Scientific and religious 

Promotion. culture, environmental 
Badrashein protection 

3 October for 1555/2001 District nO.12, bloc no.4. Community 
Environment and building no.12, entrance B. i development, 
Development • flat nO.1 · environmental 

protection, cultural. 
scientific and religious 
services 

4 · Environmental 

I 

1417/1999 Hussein Mohammad's i Environmental 
I Protection in house, Mazghouna I Protection against 

Mazghouna i pollution 
5 · Youth and 1540/2001 1 66 Gesr EI Nile St., Siqil, i Scientific and religious 

! Environment Friends i Oseem culture, environmental 
protection 

6 Youth and 1384/1998 Baragil, Oseem, Giza Environmental 
Environmental protection 
Protection 

7 The Egyptian Society 1404/1999 Safa Tower, 4th floor. Ezz EI Environmental 
for Slum Din Omar Esbates St., Protection against 
Development and · Haram i pollution, social aids 
Environmental i 

I Protection 
8 Local Community 32011996 · 3 Madares St., Omrania · Family planning, 

Development in i Gharbia, off Sadr Hospital St. · Environmental 
Omrania i Protection 

9 Local Community 5/1966 i 2 Zedan St., Kom Akhdar, 
Development in EI • Haram 
Kom EI Akhdar I 

I 

10 Local Community 1491/2000 I Ahmad Abdullah St. off --rScientific and religious 
Development in Hammam Talbia St., Haram culture, environmental 
Orouba protection 

11 Local Community 112/1966 Monshaat Bakari, Haram Quran memorization, 
Development in 

I 

Environmental 
Monshaat Bakari I .. . • conservation 

12 Resource and 1105/95 Cairo University, Faculty of Scientific and religious 
Environmental · Agriculture, Rural Sociology culture, environmental 
Protection i and Agricultural Extension · protection 

• Dept. I 

13 ! Giza for 1612/2001 I Boulak City Hall, 5 Masaken I Scientific and religious 
· Environmental · Kafr Tohormos St. · culture, environmental 

Conservation 
i 

i protection 

i 
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Table 5-118 (Contd.) 

Environment-related NGOs 

Sr. NGO Registration 
Address Activity No. & Date 

14 Environmental and 1574/2001 22 Zohour St.. off Zeneen Scientific and religious 
• Development Leaders St. Bulaq Dakrur culture. environmental 

protection 

15 Environment in 400/74 41 Abu Hurayra St. Giza Religious activities. 
Shiakha Raba'a family care 

16 Environmental risk 1531/2001 Cairo University Scientific and religious 
! Reduction I culture, environmental 

protection 

17 Health and 1559/2001 9 Dorri St.. Agouza • Scientific and religious 
Environment culture, environmental 

protection 

18 Environmental 820/86 10 Atfet Dardeer Akhrash, SCientific and religious 
Promotion in Meet- Haram. Meet,Okba culture. environmental 
Okba protection 

19 Environment and 1492/2000 Sahareeg Meyiah St., Ezbet Environ mental 
Community Tanash. Warraq protection, local 
Development In community 
Tanash development 

20 Future Eve for 1276/96 The former headquarters of Family care. 
! Environment and The Arab Women, Attar St.. environmental 

Family Development 

21 I Environmental 1292/97 
Conservation and 
Improvement in AI 
Harraniyah 

22 Social Care for 939/89 
Garbage Collectors 
and Carriers 

ESIA for Giza North Combined Cycle Power Project 
January 20 I 0 

Mouneera Gharbia protection 

Harrania, Ghareed Abu Environmental 
Msallam protection 

6 Farag Francis St.. Ard Scientific and religious 
• Ellewa EI Gedida. culture. environmental 

Mo'tamadia protection donation 
dependent care 

Chapter 5- Page 240 of 243 



EI'GINEERING CONSULTANTS GROUP 

Table 5·119 

Environment-related NGOs with Projects Funded by Different Bodies 

Sr. Department ! NGO 
i 

1 Haram · Egypt's Sons 
Association, and 
Environmental 
Protection Association 
tllllln*,,,,, 

2 Badrashein Egyptian Association 
of Endurance Knights 

3 Omrania Egyptian Association 
for Slum Development 

4 Warraq · Water Resource 
Dept. • Protection Association 

5 Bulaq Four associations are 
Dakrur concerned: 

1 ,Development 
Leaders 
2, Elliwa' Ellslami 
3, Local Community 
Development 
Association, 
Tohormos 
4, Local Community 

I Development 
AssOCiation, Kafr 
Tohormos 

6 i Dokki • Environmental 
Protection and 
Development 
Association 

7 i Dahshour Local Community 
Development 
Association, Dahshour 
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Project 

Awareness of 
solid waste 
management 

Organic 
Pollutant 
Survey 
Environmental 
Cleaning-up 
Project 

Environmental 
Protection 

i A project in 
Compo, for 
cleaning 

i canals, of the 
Agricultural 
Water Sector 
John Snow 
Project for 
Environmental 
Protection 

i Developing 
I and gardening 

environmental 
projects 

. Loans for 
drinking water 
management 

i 

Funding Body Funding Notes 
Value 

The Global LE • From 2004 
Environmental 10,000 
Facility 

The Global $ 50,000 From 2004 
Environmental 
Facility, UNDP 
The Swiss One Since 2003 
Fund million 

pounds 
(into 

i installme 
nts) 

The American LE Since 2003 
John Snow 15,000 
The Social . LE . Since 2003 
Fund 15,000 

The American LE Since 2004 
John Snow 79,200 

I 
Ministry of LE I Since 2005 
State for 25,000 
Environmental 
Affairs i 

Italian LE I Since 2005 
Cooperation 30,000 

i 
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Environmental Conditions 

Environmental measures for improving local background conditions and community 
practices are acquiring greater concern. Tables 5-120 through 5-123 provide with 
some environmental indicators, which reflect environmental improvement procedures 
in Giza & 6 of October Governorates. 

Table 5-120 

Areas of Gardens and Parks in the 
Giza(*) Governorate, 2007 

Affiliation 
City Councils 

No. Area 
Areas of Zoo & Aquarium Gardens 0.00 0.00 
Areas of Botanical Gardens & 

112 970 Parks 

No. 
Total 

134 

No. 
1 

21 

(") 6th of October Governorate is not classified yet for that type of statistics in the Year Book. 

Source: CAPMAS: Statistical Year Book, Dec. 2008. 

Table 5-121 

Environment in the Giza{') Governorate, 2007 

Item Unit 

No. of natural protectorates Protectorate 
No. of garbage recycling factories Factory 
No. of air observation stations Station 
No. of land fills for solid wastes Land Fill 

(.) 6th of October Governorate is not classified yet for that type of statistics in the Year Book. 

Source: Ministry of State for Environmental Affairs 111/2007. 
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Unit: 000m2 

Others 
Area 
461 

250 

Area 

1,681 

Value 

1 
4 
4 
2 
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Table 5-122 

Annual Avera~e of Main Air Pollutants in 
Giza 1) Area, 2000-2007 

3 3 Unit: Microgram/m 1(llg/m 

2000·: 2001 
I 

Pollutant i 2002 2003 2004 i 2005 2006 2007 

I 
Lead (PB) 0.24 0.54 0.441 0.278 0.285 0.173 0.128 0.12 

PM10 389 214 197 214 129 I 115 
I 

102 -

Smoke 65.18 89.98 72.72 80.71 70.8 66.05 49.96 66.93 

! 
S02 24.13 18.9 21.22 17.33 i 25.18 30.91 29.30 21.05 

TSP 523 I 457 528 532 552 493 I 466 582 

(1) 6th of October Governorate is not classified yet for that type of statistics in the Year Book. 
(2) EEAA = Egyptian Environmental Affairs Agency. 

Annual Limit 
(EEAA(2) 

Regulations) 

1 

70 

60 

60 

90 

Source: Environmental Monitoring Center, Ministry of Health & Population (Copied from CAPMAS, Statistical 
Year Book, Dec. 2008). 

Table 5-123 

Solid Waste (Garbage) Weight and Quantity 
according to Authority that Collects & Disposes it in the 

Giza(1) Governorate, 2007 

Ton m3 

Authority that Disposes 
M unici palities 2,139,410 2,323,390 
Collecting Companies 524,840 887,645 

Solid Waste 
Collector Personnel 36,000 600 

Total Solid Waste Quantity (Z) 2,700,250 3,211,635 

(1) 6th of October Governorate is not classified yet for that type of statistics in the Year Book. 
(2) The Kind of garbage in tons differs from the kind of garbage in cubic meters. 

Source: CAPMAS: Statistical Year Book, Dec. 2008. 
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6. ENVIRONMENTAL IMPACT ASSESSMENT 

6.1 ENVIRONMENTAL IMPACT PROCESS 

6.1.1 Introduction 

This section identifies and evaluates the primary environmental and social 
impacts of the proposed construction and operation of the Giza North Power 
Plant. 

For each subject area (Le. air quality, noise etc.), the nature of the impact is 
discussed along with its potential significance, given the existing 
characteristics of the site and the Egyptian and World Bank Guidelines for 
New Thermal Power Plants(1). Where potentially significant adverse impacts 
are identified, possible mitigation measures are suggested wherever possible, 
to ameliorate the impact to an acceptable level. Where identified, beneficial or 
positive impacts/effects of the project are also highlighted. 

6.1.2 Assessment Methodology 

Identification and assessment of impacts has been undertaken through a 
process comprising consultation, on site observations, literature review and 
experience of other similar projects. In addition, several impact models were 
carried out by independent consultants outsourced by CEPC/EEHC and ECG 
representatives as follows: 

• atmospheric dispersion modeling of the stack emissions (carried out by 
Engineering Consultants Group (ECG»; 

• thermal modeling of the water cooling discharge system (carried out by 
the Hydraulics Research Institute, National Water Research Center, 
Ministry of Water Resources and Irrigation; 

• noise levels modeling of the power plant during operation (carried out 
by M.B. Consultant, Prof. of noise and vibration engineering, Ain 
Shams University; 

• transport impact modeling (conducted by Dr. Mohamed Youssry, 
Professor of Traffic & Transport, Faculty of Engineering, AI-Azhar 
University; 

• ecological assessment, including aquatic ecological assessment, of 
impacts that may occur due to the power plant operation (carried out 
by Expert Ecologists, Institute of Environmental Studies and Research, 
Ain Shams University and the National Authority for Remote SenSing & 
Space Science (NARSS) in collaboration with Faculty of Sciences, 
Alexandria University); and 

(1) World Bank Group, Pollution Prevention and Abatement Handbook- Thermal Power Guidelines for New 
Plants, July 1998. 

---------_._--_ .. _ .. _._-... _. __ .. _-.. -
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• geological and seismic investigation of impacts which may affect the 
power plant during its overall life time carried out by Expert Geologists 
of both the National Research Institute of Astronomy and Geophysics 
(NRIAG) and the National Authority for Remote Sensing & Space 
Science (NARSS) in collaboration with Commercial Services 
Corporation "CSC"). 

These investigations, modeling and assessment results have been reviewed, 
verified and commented on by ECG as part of the preparation of this ESIA 
report. The results of this process are documented in this ESIA along with 
further work and investigations that have taken place. 

The potential impacts associated with the construction and operation of the 
Giza North Power Plant are listed in Table 6-1. 

Table 6-1 

Environmental, Health and Safety Issues Relating to 
Construction and Operation of Giza North Power Plant 

Subject Area 
Potential Impacts During Potential Impacts During 

Construction Operation 

Air Quality Dust from construction activities. 

Traffic-related air quality impacts. 

Aquatic Environment Control and management of site 
drainage. 

Wastewater discharge. 

Sewage disposal and foul drainage. 

Noise and Vibration Noise from construction activities. 

Flora and Fauna Loss of habitat or species due to 
landtake. 

Disturbance or damage to adjacent 
habitat of species. 

ESIA for Giza North Combined Cycle Power Project 
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Impacts of emissions from stacks 
on ambient air quality. 

Traffic-related air quality impacts. 

Global warming potential. 

Thermal water discharge. 

Water requirements for power plant 
operation. 

Discharge of process and 
wastewater. 

Operation of drainage systems on 
site. 

Discharge of storm water, sewage 
and drainage. 

Noise from power plant operations 
on surrounding land uses. 

Disturbance or damage to adjacent 
habitat. 

Effects of structures on bird 
migration routes. 
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Table 6-1 (Contd.) 

Environmental, Health and Safety Issues Relating to 
Construction and Operation of Giza North Power Plant 

Subject Area 
Potential Impacts During 

Construction 

Land Use, Landscape Land use on site. 
and Visual Issues 

Land use in the surrounding area. 

Effects of construction activities on 
landscape character. 

Visual impact of construction 
activities. 

Soils, Geology and Effects on soils and geological 
Hydrogeology features. 

i 
Ground contamination. 

Effects on groundwater. 

Traffic Traffic conditionsfdisruption to road 
users. 

Traffic-related air quality. 

Traffic-related noise. 

Natural Disaster Risk Seismic risk. 

Flood risk. 

Major Accident Risk to third-party hazardous 
Hazards industry, 

Solid and Hazardous Contamination of Soils and Water, 
Waste Management 

Hazards to Workers Health. 

i Accident Risks, 

Occupational Health Accidents. 
and Safety 

Effects on health of workforce, 

Safety at work, 

ESIA for Giza North Combined Cycle Power Project 
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Potential Impacts During 
Operation 

Land use on site. 

Land use in the surrounding area. 

Effects on landscape character. 

Visual impact of operating facilities. 

Ground contamination. 

Effects on groundwater. 

Traffic conditionsfdisruption to road 
users. 

Traffic-related air quality impacts, 

Traffic-related noise impacts. 

Seismic risk. 

Flood risk, 

Risk to third-party hazardous 
industry. 

Risk to power plant of third-party 
hazardous industry, 

Contamination of Soils and Water. 

Hazards to Workers Health. 

Accident Risks, 

Accidents, 

Effects on health of workforce. 

Safety at work, 
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6.1.3 Assessment Content 

The following items are examined in the corresponding sub-sections of this 
Section: 

• Air Quality; 
• Aquatic Environment; 

• Noise and Vibration; 

• Flora and Fauna; 
• Land use, Landscape and Visual Impacts; 

• Soils, Geology and Hydrology; 

• Traffic; 

• Socio-economics and Socio-cultural Effects; 

• Archaeology, Historic and Cultural Heritage; 

• Natural Disaster Risks; 

• Major Accident Hazards; 

• Solid and Hazardous Waste Management; 

• Public Health Effects; 
• Occupational Health and Safety; and 

• Associated Infrastructure. 

For each of these items, a concise description and evaluation of the 
significance of potential impacts of the project is presented. Where modeling 
has been undertaken, a description of the model as well as corresponding 
maps summarizing the results of the assessment are provided. 

If mitigation measures are considered to be necessary, these measures are 
presented and taken into account in order to estimate the predicted 
environmental and social impacts of the power plant. 
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6.2 AIR QUALITY 

6.2.1 Introduction 

One of the more significant impacts of the power Plant on environment is the 
impact on the air quality. During construction activities and power plant 
operation, several pollutants will be released to the atmosphere including: 

• intermittent fugitive emissions of dust during the construction period; 

• emissions from the exhausts of vehicles used for the transport of the 
workers, the transport of construction materials and of basic 
equipment as well as transport during the power plant operation (light 
fuel trucks); and 

• stack emissions during the power plant operation (particularly of 
nitrogen oxides (NOx). 

The power plant will burn natural gas as the main fuel. As a result. emissions 
of particulate matter and sulfur dioxide during normal operation of the power 
plant will be very low. 

Atmospheric dispersion modeling of stack emissions has been carried out in 
order to assess the impact of the power plant operation on ground level 
concentrations of nitrogen oxides (NOx), neglecting other traces of sulfur 
dioxide (S02) and carbon monoxide (CO), and to determine the scale of any 
impact on air quality, relative to accepted criteria. 

Whilst the plume from the power station may travel ultimately over many 
hundreds of kilometers. the impacts in terms of increments to ground level 
concentrations of nitrogen dioxide will be confined to an area within a 5-8 km 
radius of the power station site (see air quality dispersion modeling). This then 
may be regarded as the "airshed", to use the terminology from the World 
Bank guidelines on thermal power plants. 

6.2.2 Atmospheric Emissions during Construction Activities 

Dust Emissions 

Dust generated during construction can be significant locally. The following 
activities have the potential to result in the generation of dust during 
construction: 

• "earthmoving" operations on site (excavation and removal of superficial 
sands); 

• earthworks engineering; 

• site stripping; 
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• wind blow; and 

• circulation of vehicles and trucks for the import of the construction 
materials, for the export of excavated soil, for the transport of the 
workers and the transport of the equipment. This is a particularly 
significant source of dust emissions on unmade roads. 

In the climate type experienced in this region as well as the relatively low 
quality of background air in terms of particulate pollutants, existing 
concentrations of airborne dust are high. Relative to these existing levels, the 
contribution of additional dust from construction will be low. 

Other Emissions 

The movements of vehicles will also result in the emission of airborne 
pollutants from the exhausts of the vehicles. The amount of such emissions 
will depend on the number of the vehicles concerned, vehicle type and the 
volume of traffic. 

Mitigation Measures 

In order to limit the impact of the construction activities on air quality, the 
following mitigation measures will be implemented: 

• the construction phase will begin with the construction of access roads 
(in order to minimize dust from vehicle movements); 

• roads during construction will be compacted and graveled if necessary; 

• roads will be maintained in good condition; 

• access to the site will be regulated; 

• vehicle speed will be limited on site; 

• vehicles will correspond with Egyptian pollutant emission standards; 

• where possible, the contractor will select equipment designed to 
minimize dust emissions; 

• activities that produce significant dust emissions will be monitored 
during periods of high winds and dust control measures will be 
adjusted to account for ambient conditions to minimize fugitive dust, 
e.g. the contractor will limit work activities which may generate dust if 
they pose an immediate danger or significant nuisance to the 
construction workforce or surrounding environment; 

• stockpiles of soil and similar materials will be carefully managed to 
minimize the risk of wind blow; 
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• water spray dampening of soils and spoil will be undertaken to prevent 
dust blow when necessary; 

• where possible, drop heights for material transfer activities such as 
unloading of friable materials will be minimized and carefully managed; 
and 

• sheeting of lorries on-site during transportation of friable construction 
materials and spoil. 

6.2.3 Atmospheric Emissions during Power Plant Operation 

Pollutants Emitted 

The Giza North power plant will burn primarily natural gas or heavy fuel oil 
(HFO) (No.6 fuel oil) as an occasional substitute in an emergency. Both 
primary and alternate fuels for the power plant project will be purchased from 
"City Gas" (affiliate company to EGAS) and petroleum refineries of Mustorod, 
near Cairo, Egyptian General Petroleum Corporation (EGPC) under a Fuel 
Supply Agreements. 

The steam power plant will have two modes of operation with regard to fuel 
type. The normal, and preferred mode is firing with natural gas. This will be 
the case for the majority of the time. In case of an interruption of the gas 
supply, the power plant will use light fuel oil as an alternate fuel. 

The principal pollutant when burning natural gas will be oxides of nitrogen 
(NOx). Use of no. 2 fuel oil (sollar) will also result in emissions of particulate 
matter (PM) and sulfur dioxide (S02), along with trace amounts of some other 
pollutants. 

The characteristics of the emissions of the steam plant of the Giza North 
power project are described below according to the fuel supply (natural gas or 
no. 2 fuel oil as an alternative). 

Operation with Natural Gas 

The concentrations of S02 will depend directly on the sulfur content in the 
fuel. The natural gas used as primary fuel is practically free from sulfur, and 
emissions of S02 will be negligible when firing natural gas fuel during normal 
operation. 

Egyptian regulations and requirements of the World Bank (1998) for stack 
emissions will be complied with when firing with the main fuel. Table 6-2 
summarizes this. 
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Table 6-2 

Stack Emissions for Firing with Natural Gas, mglNm3 

[Ceiling Values of both the Egyptian & the W.B. Standards] 

Emission Concentration 

Emission Type 
Estimate Value 

Egyptian 
World Bank Guideline (1).(2) 

Requirement 

NOx ::: 50 mg/Nm" 300 mg/m" ::: 51 mg/Nm" 

S02 Negligible (0.4) Not Specified Not Specified 

PM10 <: 5 mg/Nm" - -
Particulate Matter :::5 mg/Nm~ 200 mg/m" 50 mg/Nm" 

(all size): TSP 

Notes: 

(1) All parameters for World Bank standards are normalized to standard conditions: 273°K, 101.3 kPa, 15% 02, 

dry gas emission rates and 100% load as a worst case on a per unit basis. It has been assumed that there 

will be 1000 hrs/year of forced outage, 7530 hrs of natural gas firing and 170 hrs of $Ollar firing. 

(2) World Bank Pollution Prevention Handbook, Thermal Power-Guidelines for New Plants, July 1998 and 2008 

updates. 

Operation with Emergency Fuel 

Firing with light fuel oil as a substitute fuel will occur for only a limited number 
of hours per year (a maximum of 170 hours per year) and only if natural gas is 
not available. 

As the power plant will fire light fuel oil for less than 2% of operating time, 
Egyptian and World Bank emission standards are not applicable. 

Nevertheless, estimated values of emissions in these circumstances are 
presented, for information, in Table 6-3 below. It shows that the Egyptian 
regulations and guidelines of the World Bank (1998 & 2008) for stack 
emissions will be complied with. 
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Pollutant 

NOx 

502 

Table 6·3 

Stack Emissions for Firing with Light Fuel Oil, mglNm3 
(1) 

[Ceiling Values of both the Egyptian & the W.B. Standards] 

Estimate Value 
Egyptian I 

World Bank Guideline (1) 
Requirement(1 ) 

<: 70 mg/Nm~ 300 mg/m" \" 152 mg/Nm" 

<: 700 mg/Nm" 3600 mg/m" N/N"J 

Particulate Matter <: 5 mg/Nm~ 200 mg/m" 50 mg/Nm" (NDAt' 

(all size) I 30 mg/Nm3 (DAi5) 

Notes: 

(1) values taken at 15% of O2 in dry fumes. 

(2) There are no Egyptian Standards for N02. Emission limit of 300 mglm3 is for NOx. 

(3) N/A= Not Available (Use of 1% or less Sfuel NDA and Use of 0.5% or less S fuel DA). 

(4) NDA = Not Degraded Airshed. 

(5) DA = Degraded Airshed. 

In addition, ECG has undertaken modeling of the normal (operational) fuel 
and the results of the analysis are given below. 

Mitigation Measures 

Several specific measures have been taken to reduce stack emissions from 
the power plant and to comply with Egyptian and World Bank standards. The 
power plant will fire natural gas as main fuel which is the least polluting fuel 
available, (with negligible sulfur dioxide emissions and low particulate matter 
emissions). Light fuel oil will only be used as an emergency fuel. In order to 
reduce NOx emissions when firing natural gas or heavy fuel oil, 10w-NOx 
combustors will be used on the Gas Turbines. Low-NOx combustors reduce 
NOx emissions by: 
• shortening gas residence time in the high temperature zone; and 
• lowering the oxygen concentration in the combustion zone. 

This is achieved by: 
• staggering combustion (modification of the location of fuel burning in the 

combustor); and 
• excess air control (modification on the regulation of the total air to the 

combustor). 

ESIA for Giza North Combined Cycle Power Project Chapter 6- Page 9 of 156 
January 2010 



ENGINEERING CONSULTANTS GROUP 

Conclusion 

The pollutant emissions of the power plant will comply with all requirements 
when firing natural gas. 

No mitigation measures will be implemented for potential exceedences of 
TSPs and S02 when firing on LFO. 

The exceedence of air quality standards would be due to any other 
background levels and could not be attributed to the plant. The costs of 
reducing these emissions would not be economically viable given the minor 
benefits to air quality that measures would bring. In addition. the alternate fuel 
will only be used for a maximum of 2% of the operating time. The World Bank 
Guidelines for New Thermal Power Plants state that all of the maximum 
emission levels should be achieved for at least 95% of the time the plant is 
operating. The remaining 5% is assumed to be for start-up. shut down or 
emergency fuel use. This is the stance also taken by the EEHC & CEPC. 

6.2.4 Atmospheric Dispersion Modeling 

The height of the stack will comply with Egyptian requirements and World 
Bank guidance on Good Engineering Practice (GEP). The height of the stack 
has been fixed by EEHC in the design criteria of the power plant project. The 
tentative stack height of 82 m (at least) was defined in the preliminary 
conceptual deSign according to the screening dispersion modeling undertaken 
for the Giza North power plant feasibility study in early 2009. 

Purpose 

Atmospheric dispersion modeling has been carried out by ECG in order to 
determine power plant impacts on local air quality, when firing natural gas. 

This modeling is able to quantify the impact of stack emissions on local air 
quality, define the areas where the maximum impact will occur and enable the 
evaluation of the concentrations of nitrogen oxides, particulate matter and 
sulfur dioxides in the air against the ambient air quality standards 

As light fuel oil will be used only as an emergency fuel, less than 2% of the 
operating time, the modeling has been restricted to the case of firing on natural 
gas. 

Air Pollution Dispersion Modeling 

Air Pollution Dispersion Modeling is the mathematical simulation of how air 
pollutants disperse in the ambient atmosphere. It is performed with computer 
programs that solve the mathematical equations and algorithms which 
simulate the pollutant dispersion. The dispersion models are used to estimate 
or to predict the downwind concentration of air pollutants emitted from sources 
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such as industrial plants and vehicular traffic. 

Such models are important to governmental agencies tasked with protecting 
and managing the ambient air quality. The models are typically employed to 
determine whether existing or proposed new industrial facilities are or will be 
in compliance with the National Ambient Air Quality Standards (NAAQS). The 
models also serve to assist in the design of effective control strategies to 
reduce emissions of harmful air pollutants. 

The dispersion models require input data, which includes: 

1. Meteorological conditions such as wind speed and direction, the amount 
of atmospheric turbulence (as characterized by what is called the "stability 
class"), the ambient air temperature and the height to the bottom of any 
inversion aloft that may be present. 

2. Emissions parameters such as source location and height, source vent 
stack diameter and exit velocity, exit temperature and mass flow rate. 

3. Terrain elevations at the source location and at the receptor location. 
4. The location, height and width of any obstructions (such as buildings or 

other structures) in the path of the emitted gaseous plume. 

Many of the modern, advanced dispersion modeling programs include a pre
processor module for the input of meteorological and other data, and many 
also include a post-processor module for graphing the output data and/or 
plotting the area impacted by the air pollutants on maps. 

The atmospheric dispersion models are also known as atmospheric diffusion 
models, air dispersion models, air quality models, and air pollution dispersion 
models. 

Description of the Model ISC·Prime 

The ISC-Prime air dispersion model was used to estimate the off site air 
quality impacts. Off site impacts were investigated to determine compliance to 
the Egyptian Ambient Air Quality Limits (EAAQLs). 

ISC-Prime is a computer program designed to simulate atmospheric 
dispersion processes over long periods, in order to estimate ambient 
concentration levels of air pollutants resulting from any set of gas emission 
sources or suspended particulate matter emission sources. It concerns mainly 
stack emissions, but can be applied to other stationary emission sources. 

It is appropriate for application to a wide variety of problems (in particular 
regulatory applications) related to industrial source complexes, with transport 
distance up to 50 km in flat or rolling terrain. 

The model is mainly based on the Gaussian plume dispersion equations as 
described by Pasquill, Gifford and Turner, as well as the Brigg's plume rise 
equations. It includes several sets of dispersion coefficients, alternative plume 
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rise equations, and various options concerning plume downwash, such as 
buoyancy-induced dispersion and terrain adjustment. 

Computations are made with an hourly time step and allow if necessary hourly 
variations in the pollutant emission rates. For every day over the period for 
which meteorological data are used as input to the model, concentrations are 
calculated over three different averaging times including one hour, 24 hours 
and annual. At the end of the simulation the program output provides the 
maximum value of pollutants considered for each of the three averaging times 
for each receptor considered over the study zone. 

In addition, detailed information about the highest concentrations is computed 
over the period. 

From such results, various levels of pollution can be established and 
comparisons can be made with current air quality standands. 

Method of Application 

All the simulations have been performed over a period of 3 years (2005, 
2006& 2007) with the time series of meteorological data provided by the Giza 
station. 

In each case, the additional concentrations arising from the plant emissions 
are estimated within a 10 km radius airshed and based on the source of 
emission (see pollution maps in Figures 6-6 through 6-11). The receptor grid 
used is such that the concentrations of pollutants in the ambient air are 
computed over a set of about 10,000 points covering the area. 

Figures 6-1 and 6-2 provide with a localization map for the modeled project 
and a plant layout for the stack location within site arrangement. Figure 6-3 
depicts receptor map used in air quality modeling. Also, Figure 6-4 illustrates 
wind roses of meteorological data used for the years 2005, 2006 & 2007 in 
performing modeling exercise. 

Modeling Assumptions 

The results have been obtained using the following assumptions developed by 
the Consultant: 

• the plant is running continuously at full load; 

• the actual volume flow rate of exhaust gas (per unit, at 100% load) is 
about 745.6 m3/sec. for main stack and about 1,715.2m3/sec. for by-pass 
stack (15% O2, dry gas); 

• the stack height is 82 m for each HRSG unit and 46.5m for bypass stack 
(Le. gas turbine stack); 

• the internal flue diameter is 6.5m for both of the HRSG and gas turbine; 
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• the flue gas exit velocity (100% load) is 21.35m/sec. for HRSG and 
48.5m/sec. for bypass stack; 

• the temperature of gas at stack exit is 118°C for HRSG and 615°C for gas 
turbine; 

• the emission rate of N02 is 32.8 gm/sec. for 100% gas firing; 

• the operating mode taken into account is as follows: 

• Every unit is assumed to run 8000 hours I year of the total year hours, 
having the rest 760 hours I year as a forced outage and maintenance 
operations. 

• Sollar (Light Fuel Oil) firing period is taken for 170 hrs/year for each 
unit of the total running time (8000 hrs). 

• Outage periods during 760 hours I year are to be divided follows: 

Outage 

Stack 
Period I-IODays Period 2-10Days Period 3-11 Days 
start: start: start: 

Unit 1 1st Jan 1st May lSI Sep 

Unit 2 1 sl Feb 1st Jun lSI Oct 

Unit 3 1st Mar lSI Jul 1st Nov 

Unit 4 1st Apr 1st Aug I" Dec 

• the conversion rate (Le. NO to N02) during the time it takes the plume to 
reach the receptor is equal to 75% (almost certainly an overestimate). 

The simulations were performed using the following model features: 
• Brigg's plume rise formulas; 
• classical "urban" dispersion parameters (Pasquill, Gifford); 
• stack-tip downwash (Briggs); 
• buoyancy-induced dispersion (Pasquill); and 
• flat terrain. 
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Figure 6-1 

Localization Map Used for Dispersion Modeling 
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Figure 6·2 

Plant Layout for the Stack Location within Site Arrangement 
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It should be noted that hours of calm, i.e. no wind, have been left out of the 
computations. To compensate for these 'missing' hours, the wind speed has 
been set at 1 m/sec. at the emission level, with a random direction, according 
to the frequency distribution observed at the station for low winds (1 to 2 
m/sec.). 

LOCATION AND SURROUNDING TOPOGRAPHY 

The proposed power plant lies within the EI-Kata area, on the eastern bank of 
the southern part of the EI-Rayyah EI-Beheiry, about 40 km northwest of Cairo 
City. 

The site lies between latitudes 30° 14\ 35" and 30° 15\ 09\\ N and longitudes 
30° 561 39" and 30° 561 59\\ E. The eastern side of the site is bounded by 
cultivated land, the Western side by the Qanater / Khatatba road. 

Land Uses around the Site 

The area around the site accommodates agricultural farms, with a small 
number of facilities including a fodder factory and chicken breeding farm, in 
addition to some discreted low-rise rural-type houses. The nearest residential 
settlement to the site is about 5-6 km northwards at village EI-Kata. 

Recent expansion plan includes some urban developments at zones of EI
Kata, Abu Ghaleb, Wardan, and Bani-Salama villages to the north and north 
west of the site (see Figures 5-6 "A-F). 

METEOROLOGICAL DATA AND MODELING 

The Fifth-Generation Pennsylvania State/National Center for Atmospheric 
Research (NCAR) Mesoscale Model (MM5) is used to generate the 
meteorological inputs to the air quality model. 

MM5 is a limited-area, non-hydrostatic, terrain-following sigma-coordinate 
model designed to simulate or predict mesoscale and regional-scale 
atmospheric circulation. It has been developed at Pennsylvania State and 
NCAR as a community mesoscale model and is continuously improved by 
contributions from users at several universities and government laboratories. 

The model solves the set of atmospheric dynamical and physical governing 
equations. It also includes parameterization treatments for more complicated 
physical and dynamical processes; such as: 

Precipitation physics, planetary boundary layer process, surface layer 
process, and atmospheric radiation. 

MM5 includes: A multiple-nest capability, non-hydrostatic dynamics, which 
allows the model to be used at a few-kilometer scale, multitasking capability 
on shared- and distributed-memory machines, a four-dimensional data
assimilation capability, and multiple physics options. 
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Nesting technique means that the model can run on regional scale (large) 
area with emphasize on local scale (small) area. The regional model uses 
initial and boundary conditions extracted from a global model and the local 
uses boundary conditions extracted from the outputs of the regional one. The 
regional and local area meshes are set to start run at the same time where 
each mesh has its own initial meteorological data, topography, land use and 
surface fields. 

The model is supported by several auxiliary programs, which are referred to 
collectively as the MM5 modeling system. 

Data Required to Run the MM5 Modeling System 

Since MM5 is a regional model, it requires an initial condition as well as lateral 
boundary condition to run. Grided data for the entire time period that is being 
modeled are needed in order to produce lateral boundary condition for a model 
run. 

Two dimensions grided data for: Topography, vegetation data, land 
use, mean sea-level pressure, 10m wind speed and directions, 2m 
temp., soil humidity, soil wetness and temperature. 

Three dimensions grided data for: Wind, temperature, relative 
humidity and geo-potential height and at the standard atmospheric 
pressure levels: 1000, 850, 700, 500, 400, 300, 250, 200, 150, 100 
Hectopascal. Also, Observation data that contains soundings and 
surface reports could be included. 

Meteorological Data Sources 

According to World Meteorological Organization, there are many 
regional centers covering the world (Cairo is one of them) each one 
collects the observed meteorological data from surrounding countries 
and resubmit the collected data to global centers which collect all data 
of the world and resubmit it to the regional ones. 

All these processes use well-known wireless frequencies and is opened to 
every country. Egypt has 104 different meteorological stations of different 
types. Meteorological station observes every 12, 6, 3 or every one hour and 
any observation should be done within the last ten minutes of the previous 
hour. In addition to ground observations there are meteorological ships, 
rockets, aircrafts, radars and satellites observations. 

All available data are being collected and processed for quality assurance in 
the global centers. The Global center in Washington, which is called National 
Center for Environmental Predictions (NCEP), continue processing on the 
global observation and produce global forecasts covering ten days and make 
the first five available on the internet to be used by regional and local centers 
for more accurate processing and predictions. 
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NCEP broadcasts global model outputs as girded data to be used for initial 
and boundary conditions by World Area Forecast centers (WAFS). The 
WAFS's horizontal resolution is 1.25° in latitude and longitude (at Equator) on 
12 standard vertical pressure levels. 

MM5 Nest and Areas Setup 

MM5 is run on 1-way nested regional and local meshes. The resolutions of the 
regional and local meshes are 30km and 10km, respectively. The regional 
modeling domain (Figure 6-3 (A)) covers the area between longitudes 22° to 
40° E and latitudes 21° to 35° N, more attention is paid to the closer area 
surrounding the Power Plant location as an internal nested domain. Figure 
6-3 (B) shows the local (nested) area bounded by Longitudes 30.4° & 31.5°E 
and Latitudes 29.7° & 30.8°N. The vertical resolution is 32 levels between 
ground surface and 100HPa (-16km aloft). 

Modeled Time Span 

The modeling exercise covered a three years starting Jan 1 S\ 2005 and 
ending Dec 31 st. 2007. The meteorological inputs were prepared for this time 
frame using MM5 meteorological model. 
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Figure 6-3 (A) 

Receptor Map Used in Air Quality Modeling 
(MM5 Nested Regional Area) 

[The modeling domain covers the area between 
Longitudes 22° to 40° E and Latitudes 21°-35° N] 

Figure 6-3 (8) 

Receptor Map Used in Air Quality Modeling 
(MM5 Nested Local Area) 

[The modeling domain covers the area between 
Longitudes 30.40 

- 31.50 E and Latitudes 29.7°-30.8° N] 
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CLIMATE AND DISPERSION METEOROLOGY 

The key parameters affecting dispersion of air emissions are summarized 
below. 

Dry Deposition is the removal of gaseous or particulate material from the 
pollution plume by contact with the ground surface or vegetation (or even 
water surfaces) through transfer processes such as absorption and 
gravitational sedimentation. This may be calculated by means of a deposition 
velocity, which is related to the resistance of the underlying surface to the 
transfer. 

Wet Deposition is the removal of pollution plume components by the action 
of rain. The wet deposition of radio nuclides in a pollution plume by a burst of 
rain often forms so called hot spots of radioactivity on the underlying surface 

Surface Roughness Length Parameter is a measure for the ground surface 
roughness which determines the turbulence characteristics of the ambient 
boundary layer. It is taken to be about 1/10 to 1/30 of the height of a typical 
roughness element as present on the ground surface. It is about 1 m for 
cities, forests and industrial sites, 10 cm for agricultural crops, 1 cm for grass 
and 1 mm for water or paved surfaces. 

Inversion Layers: Normally, the air near the Earth's surface is warmer than 
the air above it because the atmosphere is heated from below as solar 
radiation warms the earth's surface, which in turn then warms the layer of the 
atmosphere directly above it. Thus, the atmospheric temperature normally 
decreases with increasing altitude. 

However, under certain meteorological conditions, atmospheric layers may 
form in which the temperature increases with increasing altitude. Such layers 
are called inversion layers. When such a layer forms at the earth's surface, it 
is called a surface inversion. When an inversion layer forms at some 
distance above the earth, it is called an inversion aloft (sometimes referred 
to as a capping inversion). 

The air within an inversion aloft is very stable with very little vertical motion. 
Any rising parcel of air within the inversion soon expands, thereby 
adiabatically cooling to a lower temperature than the surrounding air and the 
parcel stops rising. Any sinking parcel soon compresses adiabatically to a 
higher temperature than the surrounding air and the parcel stops sinking. 
Thus, any air pollution plume that enters an inversion aloft will undergo very 
little vertical mixing unless it has sufficient momentum to completely pass 
through the inversion aloft. That is one reason why an inversion aloft is 
sometimes called a capping inversion. 

Mixing Layer Height 

The mixing layer height is the height above ground through which ground
based emissions will eventually be dispersed once thorough mixing occurs. In 
general, the mixed layer height will increase during the day as the sun causes 
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convection to deepen the turbulent layer near the ground. The depth of the 
mixed layer will also increase as wind speeds increase due to the generation 
of turbulence produced by flow over the rough ground surface. Thus mixing 
layer depth is heavily influenced by wind speeds and surface roughness, and 
is an important consideration for determining the dispersion of ground based 
emissions into the atmosphere. 

Any air pollution plume dispersing beneath an inversion aloft will be limited in 
vertical mixing to that which occurs beneath the bottom of the inversion aloft 
(sometimes called the lid). Even if the pollution plume penetrates the 
inversion, it will not undergo any further significant vertical mixing. As for a 
pollution plume passing completely through an inversion layer aloft, that rarely 
occurs unless the pollution plume's source stack is very tall and the inversion 
lid is fairly low. 

Atmospheric Stability Classes 

The amount of turbulence in the ambient atmosphere has a major effect on 
the dispersion of air pollution plumes because turbulence increases the 
entrainment and mixing of unpolluted air into the plume and thereby acts to 
reduce the concentration of pollutants in the plume (Le, enhances the plume 
dispersion). It is, therefore, important to categorize the amount of atmospheric 
turbulence present at any given time (Passquil Stability Classes) as given in 
the following: 

Stability Class 

A 

B 

C 

o 
E 

F 

Wind Rose 

Definition 

Very unstable 

Unstable 

Slightly unstable 

Neutral 

Slightly stable 

Stable 

Wind rose of the three modeled years are shown in Figure 6-4. 

Wind direction of the area shows that predominant winds are from the North
East and the North most of the year. Winter times show more South-Western 
winds because of the passage of the fast moving depressions affecting the 
area. 
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The following climate summary data is obtained from the Egyptian 
Meteorological Authority based on 30 years observations at Giza obtained 
from Meteorology station located at Giza, about 30km south of the proposed 
development. 

Temperature 

The warmest months of the year are June, July and August, which experience 
a mean daily maximum temperatures of 37.2°e, 38.2°e and 39.5°e, 
respectively and a mean daily minimum temperatures of 18.4 °e, 21.2°e and 
22.2°e, respectively. December, January and February are the coolest 
months experiencing daily maximum temperatures of 19.8°e, 19.6°e and 
21.2°e, respectively and a mean daily minimum temperatures of 11.6°e, 
9.8°e and 10.3°e, respectively. 

Humidity 

Relative humidity peaks in July and decreases as the Spring months 
approach. The 12 pm relative humidity readings are lower than the 06 am 
readings throughout the year. The 9 am relative humidity has an average 
annual range of approximately 65.5% with a minimum of 60% in March and a 
maximum of 70% in July. 

Rainfall 

December and January are the wettest months of the year, receiving a mean 
monthly rainfall of 32.5mm and 22.8mm, respectively. Summer Months are 
dry having zero rainfall amounts 

GAUSSIAN AIR POLLUTION DISPERSION EQUATION 

The technical literature on air pollution dispersion models is quite extensive 
and dates back to the 1930's and earlier. 

The Ise short term model uses the steady~state Gaussian plume equation for 
a continuous elevated source. For each source and each hour, the origin of 
the source's coordinate system is placed at the ground surface at the base of 
the stack. The x axis is positive in the downwind direction, the y axis is 
crosswind (normal) to the x axis and the z axis extends vertically. The fixed 
receptor locations are converted to each source's coordinate system for each 
hourly concentration calculation. The hourly concentrations calculated for 
each source at each receptor are summed to obtain the total concentration 
produced at each receptor by the combined source emissions. 

For a steady-state Gaussian plume, the hourly concentration at downwind 
distance x (meters) and crosswind distance y (meters) is given by: 
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where: 

f = crosswind dispersion parameter 

= e.xp [- y2/ (2 o-~ ) ] 

9 = vertical dispersion parameter = gl + g2 + g3 
91 = vertical dispersion with no reflections 

= exp [- (z - H)2/ (20-;) 1 
92 = vertical dispersion for reflection from the ground 

= exp [- (:: + H) 2 
/ (2 0-; ') 1 

93 = vertical dispersion for reflection from an inversion aloft 
00 

I: {exp [- (:: - H - 2mL)2/ (2 a; ) 1 
= 111=1 

+ exp [- (z + H + 2mLi / (2 0-;) 1 

+ exp [- (z + H - 2mL) 2 
/ (2 a; ) 1 

+ exp [- (z - H + 2m£)2/ (20-; ) 1 
C = concentration of emissions, in g/m3

, at any receptor located: 

x meters downwind from the emission source point 

y meters crosswind from the emission plume centerline 

z meters above ground level 

Q = source pollutant emission rate, in gls 

u = horizontal wind velocity along the plume centerline, mls 

H = height of emission plume centerline above ground level, in m 

Oz = vertical standard deviation of the emission distribution, in m 

Oy = horizontal standard deviation of the emission distribution, in m 

L = height from ground level to bottom of the inversion aloft, in m 

exp = the exponential function 
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It should be noted that Oz and Oy are functions of the atmospheric stability 
class (i.e., a measure of the turbulence in the ambient atmosphere) and of the 
downwind distance to the receptor. The two most important variables affecting 
the degree of pollutant emission dispersion obtained are the height of the 
emission source point and the degree of atmospheric turbulence. The more 
turbulence, the better degree of dispersion. 

The resulting calculations for air pollutant concentrations are often expressed 
as an air pollutant concentration contour map in order to show the spatial 
variation in contaminant levels over a wide area under study. In this way the 
contour lines can overlay· sensitive receptor locations and reveal the spatial 
relationship of air pollutants to areas of interest. 

AIR QUALITY MODEL ISC3ST -PRIME 

The short-term industrial source complex model (lSC3ST-Prime) has been 
used in this study. The model is an advanced Gaussian dispersion model 
approved by the United States Environment Protection Agency (USEPA) for 
use in regulatory assessments undertaken within the United States. It is one 
of the most widely used regulatory models in the world. 

The ISC3ST-PRIME model uses the steady state Gaussian dispersion 
equation to simulate the dispersion of a plume from point, area or volume 
sources. The model takes account of dry and wet deposition and includes 
mechanisms for determining the effect of terrain and buildings on plume 
dispersion. The modeled area extended 6km West-East and 10km North
South covered by 10000 grided receptors. The grid distance is 60 meters. 
Figure 6-5 shows the squire receptor grid. 

AIR POLLUTION MODEL METEOROLOGICAL INPUTS 

The ISC3ST -Prime model moeteorological inputs are extracted from MM5 
output in the format 

• YY, mm, dd, hh, wd, ws, st, pa, mdu, mdr, us, mo, zo, pc, pr. 

where, yy:year, mm:month, dd:day, hh:hour, wd:wind direction(degrees 
from north), ws:wind speed(m/s), stsurface air temperature (KO), 
pa:Pasquili stability class, mdu: urban mixing depth, mdr: rural mixing 
depth, us:friction velocity, mo:Monen Obokhove length, zo:roughness 
parameter, pc:precipitation code, pr:precipitation rate. 

AIR POLLUTION MODEL RESULTS 

Two Scenarios have been considered for simulating different conditions. 

Scenario I, Business as Usual (BAU) 

In this scenario, Every stack/unit is assumed to run normally, i.e. HRSG 
Mode. 
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Figure 6-5 

The Squire Receptor Grid 
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Table 6-5 Shows the 1st 15 Maximum values in micrograms per cubic meter 
with their distances and locations referenced to a point between both of the 
two stack groups. The maximum hourly average value is 256.9 f-l9/m3 at 271.6 
meters (206.0 m, 177.0 m), the maximum 24-Hours average is 115.2 f-l9/m3 at 
267.1 meters (-4.0 m, 267.0 m) and the maximum annual average is 28,6 
f-l9/m3 at 363,0 meters (-4,0 m, -363,0 m). Figures 6-6, 6-7 and 6-8 depicts 
N02-maximum concentration contours for the modeled area over the three 
years for BAU Scenario, 

Scenario II, Maintenance Mode (MM) 

In this scenario, it is assumed that One Unit operates as a Bypass Mode and 
the others operate as HRSG Mode, 

Table 6-6 shows the 1st 15 Maximum values in micrograms per cubic meter 
with their distances and locations referenced to a point between both of the 
two stack groups, The maximum hourly average value is 248.8 f-l9/m3 at 271.6 
meters (206,0 m, 177,0 m), the maximum 24-Hours average is 113.4 f-l9/m3 at 
267,1 meters (-4.0 m, 267 m) and the maximum annual average is 24.7 f-l9/m3 
at 363.0 meters (-4.0 m, -363 m). Figures 6-9, 6-10 and 6-11 presents N02-
maximum concentration contours for the modeled area over the three years 
for MM Scenario. 

Background Air Quality Levels 

The model-predicted maximum concentrations were added to the 
representative ambient background concentrations in order to compare with 
the Egyptian Ambient Air Quality Limits (EAAQLs). The total maximum 
combined impact levels should be lower than the corresponding EAAQLs. The 
EAAQLs are defined in Law #4 of 1994 (Law for the Environment) and its 
updates of the Law 9 of 2009 established by the Egyptian Environmental 
Affairs Agency. 

The representative onsite background air quality concentrations for the Giza 
North Project were compiled and reported by the Air Pollution Preclusion 
Department, National Research Center in September 2009. Those 
background levels were collected at five monitoring stations located within the 
Giza North site (see Figure 5-22). The averages of the monitored levels were 
treated as air quality levels representing background status at the Giza North 
site for a one single day during 2009. N02 , S02, and particulate matter (PM) 
background levels were measured on 24-hour basis, while the CO levels were 
measured on 8-hour basis. In order to obtain the 1-hour, 3-hour, and annual 
averaging background levels, the U.S. Environmental Protection Agency 
(EPA) suggested conversion factors (EPA, 1995) were used. Although other 
conversion factors are also available (Turner 1994), the EPA-suggested 
factors are more conservative; therefore, they were used in the study. 
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Commulative Impacts 

The ambient existing levels of pollutants are dominating the wider area of the 
Giza North site. Combined effects from the proposed Giza North power 
project and the surrounding sources for nitrogen oxides (NOx) have been 
obtained using the background NOx measurements recorded for the Giza 
North area via the NRC (Table 6-4). 

As indicated in Table 6-7, the maximum total combined 24-hour impact level 
(126. 18f.lg/m3, including the background level) is under the Egyptian 24-hour 
limit of 150 f.l9/m3. The maximum 24-hour impact level of the Giza North 
power project is 115.2 f.l9/m3 (excluding the background level). 

The maximum combined 1-hour impact level, including the highest value 
during 2007, is 284.35 f.l9/m3. The Giza North plant contributed 256;9 f.l9/m3 at 
this location. 

Mitigation Measures 

On the basis of the dispersion modeling results, no further mitigation 
measures are required to reduce stack emissions (Le. beyond the use of 
natural gas and 10w-NOx burners). The stack height (82 meters) has been 
designed to reduce air pollutant concentrations and optimize atmospheric 
dilution of the stack plume and is considered adequate for this purpose. 

Conclusion 

Although these concentrations of pollutants have been established for the 
worst case operating conditions of the plant (continuous operation of both 
steam units at full load) using the primary fuel, they still remain below the 
Egyptian requirements and the World Bank guidelines corresponding to the 
air quality standards. Their addition to the existing background concentrations 
will not cause these standards and guidelines to be exceeded. Even the Giza 
North area is considered a relatively low polluted area (in terms of N02 and 
802), given its wide open surface setting, the plant will have no Significant 
impact on the ambient air quality. 

6.2.6 Fugitive Emissions from Fuel Storage Tanks 

There will be two prinCipal fixed-roof fuel storage tanks on the power plant site 
for storage of light fuel oil. Fugitive emissions from fixed-roof tanks may occur 
as a result of evaporation of the liquid fuel into the space between the roof 
and the liquid surface. This vapor may be emitted to the atmosphere through 
vents during the tank filling process. However, since the fuel oil consists of low 
volatility liquid and the tanks will only be filled infrequently (as these fuels will 
only be used if natural gas is unavailable), the potential for significant releases 
through venting of the tanks is limited and therefore the potential to cause 
odor nuisance is not considered to be significant. Additionally, the nearest 
receptors are relatively far. 
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Final Results 

The executive regulations of the Egyptian Law No.4 of the year 1994, article-
42, item B regarding the elevations of chimneys, bullet No. 2 states the 
following: 

"Chimneys from which a total of gaseous wastes reaches more than 15000 
kg/hr: the height of the chimney shall be more than at least two and half times 
the height of surrounding buildings, including the building served by the 
chimney". 

Therefore the minimum stack height for Giza North Power Plant in 
accordance with the Egyptian Law No. 4 of the year 1994 is equal to 
approximately 30 x 2.5 = 75 meters (where 30 m is the highest surrounding 
building). This is less than the stack height designed by the GEP method. 

Even though GEP height of stack is around 80 m, the stack height is designed 
to be 82 m considering the relatively low degraded air quality of the Giza 
North area. 

Also, since the main pollutant emitted by the gas-fired Giza North Project is 
nitrogen oxides (NOx), computations are made also with the designated GEP 
stack height of 82 m for obtaining the highest concentrations for each of the 
three averaging periods under consideration (annual, daily, hourly). The 
results obtained over the period of three years are presented in Table 6-7. 

Based on the results presented in Table 6-7, the maximum annual impact 
area consistently occurred about 1820 from plant north at a distance of 364m 
from the origin point intermediating both of the Giza North power stack groups 
locations. The majority of the 24-hour maximum impact areas due to the 
operation of the two Giza North C.C. modules occurred about 181 0 from plant 
north at a distance of 268 m. The maximum 1-hour impact levels are very 
similar among the three years (2005, 2006 & 2007) considered. The majority 
of the maximum impact areas occurred between 370 and 680 at plant north
north-east and north-east-east at a distance of about 280 m. A comparison of 
the estimated maximum concentrations with the relevant standards is given in 
Table 6-7. 
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Table 6-4 (A) 

Egyptian Ambient Air Quality Limits, Law #411994 and LaW# 912009 (/-lg/m3
) 

Averaging 

Time 
502 CO N02 TSP PMlO 

1-hour 350 30,000 400 N/A NJA 

8-hour N/AP1 10,000 N/A N/A N/A 

24-hour 150 N/A 150 230 150 

Annual 60 N/A N/A 90 70 

Notes: 

(1) N/A = Not Available. 

Table 6·4 (B) 

Giza North Background Air Quality Levels (1) (/-lglm3
), 

Measured by the National Research Center within the Site Boundaries 

Averaging 

Time 
502 

CO(2, N02 TSP PM10 

1-hour 4.25 1.966 27.45 N/A N/A 

8-hour N/A1
'" N/A N/A N/A N/A 

24-hour 1.70 1.16 10.98 508 2101q
, 

Annual 0.34 0.232 2.19 101.60 42 

Notes: 

(1) Reference: Air Pollution Preclusion Department, National Research Center; September 2009. 
(2) CO measured in mg/m3 (EEM 8 hrs mean = 10 mg/m3

). 

(3) N/A = Not Available. 
(4) Calculated 60% of TSP. 
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Table 6-5 (A) 

Estimated Maximum Average Concentrations of Nitrogen Dioxide, pg/m3 

[Two Giza North C.C. Modules (2x750 MWe) Burning Natural Gas and Running as of BAU Scenario] 
[Stack Height = 82m] 

Max. Hourly Ave, Max, 24-Hours Ave, Max. Annual Ave. 
N02 Dis. x y N02 Dis, x y N02 Dis, x 

256.9 271,6 206,0 177.0 115.2 267.1 -4,0 267,0 28,6 363.0 -4.0 
256,7 273,0 -4.0 -272.9 112.9 357.1 -4.0 357,1 27,5 377.6 -4.0 
255.7 283.7 95.9 267.0 104.7 292,1 -104.1 -272.9 27.2 453.0 -104,1 
253,7 267.1 -4.0 267.0 104.5 177.0 -4.0 177.0 27.0 292.1 -4.0 
253.3 292.1 -104.1 -272.9 103.3 377.6 -104.1 -363.0 26.1 273.0 -104.1 
25D.4 337.3 206.0 267.0 103.3 447.1 -4.0 447.1 24.3 532.9 -4.0 
247.7 346.8 -214.0 -272.9 103.1 406.1 305,9 267.0 24.1 464.8 305.9 
246.8 286.6 -104.1 267.0 102.2 363.0 -4.0 -363.0 22.8 501.0 -4.0 
246.7 353,5 305.9 177.0 102.1 452.1 416.0 177.0 21.6 543.0 416.0 
246.4 289.3 95.9 -272.9 101,3 457.3 95.9 447.1 21.5 574.3 95.9 
241.5 3697 95.9 357.1 100.1 545.5 515.9 177.0 21.4 623.0 515.9 
240.7 363.0 -4.0 -363.0 99.6 425.0 416.0 87.2 20.8 421.4 416.0 
240.1 357.1 -4.0 357.1 99.5 353.5 305.9 177.0 19.7 631.6 305.9 
239.2 281.5 -214.0 -182.9 98.0 273.0 -4.0 -272.9 19.6 463.0 -4.0 
236.0 377.6 -104.1 -363.0 97.8 318.1 305.9 87.2 18.9 541.5 305.9 

Table 6-5 (B) 

The 1st Maximum Values for the Three Years with their Distances and Locations 

Max. Hourly Ave. 

N02 Dis. x Y 
253.3 273.0 -4.0 -272.9 
255.7 283.7 95.9 267.0 

256.9 271.6 206.0 177.0 
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N02 

115.2 
104.7 

99.6 

Max. 24-Hours Ave. Max. Annual Ave. 

Dis. x Y N02 Dis. x 

267.1 -4.0 267.0 28.6 363.0 -4.0 
292.1 -104.1 -272.9 27.5 377.6 -104.1 

421.4 -214.0 -363.0 26.1 377.6 -214.0 
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Y 
-363.0 
-363.0 
-453,0 
-272,9 
-272.9 
-532.9 
-453.0 
-453.0 
-532.9 
-532.9 
-622.9 
-363.0 
-622.9 
-453.0 
-532.9 

Y 
-363.0 
-363.0 

-363.0 
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Table 6~6(A) 

Estimated Maximum Average Concentrations of Nitrogen Dioxide, J,1g1m3 

[Two Giza North C.C. Modules (2x750 MWe) Burning Natural Gas and Running as of MM" Scenario] 
rStack Height = 82m] 

Max. Hourly Ave. Max. 24-Hours Ave Max. Annual Ave. 
N02 Dis. x y N02 Dis. x y N02 Dis. x 

1 248.8 271.6 206.0 177.0 113.4 267.1 -4.0 267.0 24.7 363.0 -4.0 
2 245.1 273.0 -4.0 -272.9 110.5 357.1 -4.0 357.1 24.2 292.1 -4.0 
3 243.8 292.1 -104.1 -272.9 107.0 177.0 -4.0 177.0 24.1 377.6 -4.0 
4 242.7 210.5 -104.1 -182.9 99.6 447.1 -4.0 447.1 23.4 453.0 -4.0 
5 241.2 267.1 -4.0 267.0 99.3 457.3 95.9 447.1 23.1 273.0 95.9 
6 239.2 289.3 95.9 -272.9 98.6 292.1 -104.1 -272.9 21.0 464.8 -104.1 
7 238.7 283.7 95.9 267.0 98.5 406.1 305.9 267.0 20.9 532.9 305.9 
8 237.2 353.5 305.9 177.0 97.6 452.1 416.0 177.0 19.9 501.0 416.0 
9 2316 281.5 -214.0 -182.9 95.5 545.5 515.9 177.0 18.8 574.3 515.9 
10 230.2 337.3 2060 267.0 95.4 377.6 -104.1 -363.0 18.5 543.0 -104.1 
11 229.9 346.8 -214.0 -272.9 94.7 363.0 -4.0 -363.0 18.5 623.0 -4.0 
12 228.1 201.3 95.9 177.0 94.6 425.0 416.0 87.2 18.2 421.4 416.0 
13 227.5 183.0 -4.0 -182.9 93.1 318.1 305.9 87.2 17.2 183.0 305.9 
14 227.4 357.1 -4.0 357.1 92.8 353.5 305.9 177.0 17.0 463.0 305.9 
15 224.9 369.7 95.9 357.1 92.5 494.3 416.0 267.0 16.9 631.6 416.0 

Notes: 
(*) MM = Maintenance Mode (One unit bypass and the others HRSG). 

2005 

2006 

2007 

Table 6~5 (8) 

The 1st Maximum Values for the Three Years with their Distances and Locations 

Max. Hourly Ave. 

N02 Dis. x Y 
241.2 273.0 -4.0 -272.9 

243.8 292.1 -104.1 -272.9 

248.8 271.6 206.0 177.0 
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N02 

113.4 

98.6 

97.6 

Max. 24-Hours Ave. Max. Annual Ave. 

Dis. x Y N02 Dis. x 

267.1 -4.0 267.0 24.7 363.0 -4.0 

292.1 -104.1 -272.9 24.2 292.1 -104.1 

292.1 -104.1 -272.9 23.4 292.1 -104.1 
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Y 
-363.0 
-272.9 
-363.0 
-453.0 
-272.9 
-453.0 
-532.9 
-453.0 
-532.9 
-532.9 
-622.9 
-363.0 
-182.9 
-453.0 
-622.9 

Y 
-363.0 

-272.9 

-272.9 
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Table 6-7{A) 

Commulative Effect of the Proposed Giza North Gas-Fired C.C. Power Project and the 
Background Levels in the Background Atmosphere, First Mode of Operation 

(Stack Height = 82 m) 

Pollutant N0
2

(1) N02 

Averaging Period, I-lg/mJ 1 hr 24-hr 

First Maximum, I-lg/m3 256,9 115,2 

(206,Om, 177.0m) (-4.0m, 267.0m) 

Background Level 27.45 10,98 

(measured by NRC) (2) 

Total, I-lg/m~ 284.35 126.18 

Egyptian Limit, I-lg/m3 400 150 

World Bank Guideline, ~lg/m3 No Limit 150 

Notes: 
(1) N02 : There are no NOx Egyptian Standards for ambient air quality. 
(2) NRC = National Research Center. 
(3) N/A = Not Available. 

Table 6-7{B) 

N02 

Annual 

28,6 

(-4.0m, -363,Om) 

2.19 

30.79 

N/N~) 

Commulative Effect of the Proposed Giza North Gas-Fired C. C. Power Project and the 
Background Levels in the Background Atmosphere, Second Mode of Operation 

(Stack Height = 82 m) 

Pollutant NOt) N02 

Averaging Period, I-lg/m3 1 hr 24-hr 

First Maximum, ).tg/mJ 248.8 113.4 

{206.0m, 177.0m} (-4.0m, 267.0m) 

Background Level 27.45 10.98 

(measured by NRC) (2) 

Total, I-lg/mJ 276.25 124.38 

Egyptian Limit, I-lg/mJ 400 150 

World Bank Guideline, I-lg/mO No Limit 150 

Notes: 
(1) N02 : There are no NOx Egyptian Standards for ambient air quality. 
(2) NRC = National Research Center. 
(3) N/A = Not Available. 
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N02 

Annual 

24.7 

(-4.0m, -363.0m) 

2.19 

26.89 

N/A\~} 

Chapter 6- Page 33 of 156 



ENGINEERING CONSULTANTS GROUP 

GrADS. COlA!IGES 

Figure 6-6(A) 

NOrMaximum Annual Average Concentrations in J.J9Im3 
[Two Giza North C.C. Modules (2x750 MWe) 

(Burning Natural Gas and Running as of BAU Scenario) 
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Figure 6-6(8) 

NOrMaximum Annual Average Concentrations in pg/m3 
[Two Giza North C.C. Modules (2x750 MWe) 

(Burning Natural Gas and Running as of BAU Scenario) 

ESiA for Giza North Combined Cycle Power Project 
January 2010 

Chapter 6- Page 35 of 156 



ENGINEERING CONSULTANTS GROUP 

Gr;J)S: COUI/IGES 

Figure 6-7 (A) 

NOrMaximum 24 Hrs (Daily) Average Concentrations in pg/m3 
[Two Giza North C.C. Modules (2x750 MWe) 

(Burning Natural Gas and Running as of BAU Scenario) 
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Figure 6·7 (8) 

NOrMaximum 24 Hrs (Daily) Average Concentrations in J.I(J/m3 
[Two Giza North C.C. Modules (2x750 MWe) 

(Burning Natural Gas and Running as of BAU Scenario) 
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Figure 6-8(A) 

NOrMaximum 1 Hr (Hourly) Average Concentrations in p.glm3 
[Two Giza North C.C. Modules (2x750 MWe) 

(Burning Natural Gas and Running as of BAU Scenario) 
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Figure 6-8(6) 

NOrMaximum 1 Hr (Hourly) Average Concentrations in pglm3 
[Two Giza North C.C. Modules (2x750 MWe) 

(Burning Natural Gas and Running as of BAU Scenario) 
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O,I.OS CQV-!IGES 

Figure 6-9 (A) 

NOrMaximum Annual Average Concentrations in j.Jg/m3 
[Two Giza North C.C. Modules (2x750 MWe) 

(Burning Natural Gas and Running as of MM Scenario) 
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Figure 6-9 (8) 

N02-Maximum Annual Average Concentrations in pg/m3 
[Two Giza North C.C. Modules (2x750 MWe) 

(Burning Natural Gas and Running as of MM Scenario) 
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GrADS: COlA/ICES 

Figure 6-10 (A) 

NOrMaximum 24 Hrs (Daily) Average Concentrations in pglm3 
[Two Giza North CoCo Modules (2x750 MWe) 

(Burning Natural Gas and Running as of MM Scenario) 
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Figure 6-10 (8) 

NOrMaximum 24 Hrs (Daily Average Concentrations in pg/m3 
[Two Giza North C.C. Modules (2x750 MWe) 

(Burning Natural Gas and Running as of MM Scenario) 
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Figure 6-11 (A) 

NOrMaximum 1 Hr (Hourly) Average Concentrations in J1f}lm3 
[Two Giza North C.C. Modules (2x750 MWe) 

(Burning Natural Gas and Running as of MM Scenario) 
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Figure 6·11 (8) 

NOz-Maximum 1 Hr (Hourly) Average Concentrations in pg/m3 
[Two Giza North C.C. Modules (2x750 MWe) 

(Burning Natural Gas and Running as of MM Scenario) 
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Figure 6-12 

Proposed Locations of the Air Quality Monitoring Stations 
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6.3 AQUATIC ENVIRONMENT 

6.3.1 Introduction 

This section considers the significance of potential impacts to the aquatic 
environment from the construction and operation of the Giza North power 
plant. The section is based on preliminary design work undertaken by the 
Consultant and survey and modeling work undertaken by the Hydraulics 
Research Institute (HRI). 

6.3.2 Potential Construction Impacts 

The potential impacts on the aquatic environment during construction are 
likely to occur as a result of: 

• laying of pipes across the Nile bankline; 
• dredging process for the intake and outfall structures; 
• construction of the inlet and discharge structures; 
• natural surface drainage of contaminants and sediments (if any) ; and 
• discharge of solid wastes and industrial liquid effluents into the EI-Rayyah 

EI-Beheiry. 

The potential impacts that can be anticipated as a result of these activities are 
summarized in Table 6-8 below. 

Physical Aquagraphy 

The construction methodology for the discharge and intake structures remains 
to be defined. Dredging will, however, be required for both the intake and 
discharge structures. This is likely to result in very local alteration of the 
prevailing currents immediately adjacent to the dredging works. This in turn 
will result in some local and limited changes to scouring and deposition rates 
adjacent to the dredging works. 

The impacts identified are considered acceptable and no mitigation measures 
are proposed. The construction method for the intake and discharge 
structures will include an acceptable operational procedure which will minimize 
the impacts from dredging and construction on sedimentation. This should be 
included in any contract which CEPC commission. 

During construction, soils dredged will be disposed of via a licensed 
contractor. No special permit is required and no significant impacts are 
anticipated. 
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Water Quality and Effluents 

Construction activities could potentially also result in the release of solid 
wastes and effluents to the EI-Rayyah EI-Beheiry or ground water. A 
storm water collection system, which is discussed in more details in Section 
6.7.3, will be provided that will include oil interceptors. Sanitary effluents will 
be disposed of via EI-Kata village sewer system. Solid wastes will be disposed 
of by a licensed contractor. 

Aquatic Ecology 

There are a number of impacts associated with the construction of the intake 
and discharge channels: 

• temporary loss of bank habitat; 

• permanent loss of aquatic habitat; 

• new bank surface habitat will be generated due to the material used in the 
construction of the intake and outfall structures and will be colonized by 
algae and organisms and may encourage fish species; and 

• disturbance of benthic and mobile fauna and flora as a result of 
settlement of suspended sediments through interference with feeding 
mechanisms, gills and reduction of photosynthetic activity. 

With regard to the loss and disturbance to benthic fauna and flora the 
following should be noted: 

• the area where losses may occur is relatively small in the context of the 
Nile river and its branches, the construction of the cooling water 
structures will disturb a very limited area. The sensitivity of the benthos in 
this area is fow, since much of the canafbed being degraded with poor 
biodiversity ; 

• much of the losses are temporary in nature and it can be expected that 
dredged sediments will be re-colonized within a relatively small period; 
and 

• field survey information did not identify any fauna, flora or habitats of 
conservation importance. 

The impacts of the power plant on birds is discussed in Section 6.5. 

Fish and Fisheries 

The impacts on fish and commercial fisheries are expected to include the 
short term and local effects due to elevated concentrations of suspended 
sediments and pollutants in the water column. The natural dilution and 
dispersion in the area of construction will ensure that the suspended sediment 
load and elevated pollutant levels are rapidly reduced to background levels. 
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The survey of the project area indicated that the area was very limited in fish 
populations. 

In addition to suspended sediment and pollutant loads there may be physical 
disruption to fishing activity due to dredging. However, given that the area 
adjacent to the power plant is not currently used for commercial fishing, the 
overall impact is not considered significant. 

The impacts identified relating to water quality are considered not significant 
and no mitigation measures are proposed. 

With regard to river / bankal birds, construction activities will cross landflats 
from the EI-Rayyah EI-Beheiry to the steam turbine condenser during laying of 
water intake and discharge pipes. The EI-Rayyah EI-Beheiry bank affected will 
however be restored, using material which has been excavated. Significant 
impacts to birds in this area are therefore considered unlikely (see Section 
6.5). 

Access to the Canal Bank/ine 

The area of Canal Bankline affected by the construction of the cross bank 
pipelines and discharge / intake structures is not currently used for leisure or 
recreation. The construction activities are not therefore expected to affect the 
EI-Rayyah EI-Beheiry Bankline access. 

6.3.3 Evaluation of Potential Construction Impacts 

Construction of the Cooling Water Infrastructure 

The cooling water will be abstracted from, and discharged to, the EI-Rayyah 
EI-Beheiry through offshore intake/outfall channels. The channels will be 
additionally protected by layers of rocks. Construction of these structures will 
therefore require trenching as well as rock dumping. 

The principal impacts of this activity will be as follows: 

• Disturbance of a limited area of canalbed will occur along the channel 
alignments. The disturbed area will be very limited for both the intake and 
the outfall. Given that the benthic fauna is impoverished in the area, this 
will not constitute a significant impact. Furthermore, it is understood that 
the canalbed is relatively mobile and prone to natural seasonal 
disturbances. The biological community will therefore be pre-adapted to 
mechanical perturbations and is likely to recover rapidly once construction 
is completed. 

• Canalbed sediments will be re-suspended during trenching, locally 
increasing turbidity and possibly re-mobilizing sediment associated 
contaminants. The sediments in the region are, however. predominantly 
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mud and sand. This will not only reduce the time of suspension but also 
suggests that significant chemical remobilization is unlikely, as pollutants 
are generally associated with the finer sediment fractions. In any event, 
the limited duration and areal extent of trenching means that any 
sediment re-suspension will be minor and transient. 

• Resettlement of suspended sediment and rock dumping will smoother 
approximately very limited area of canalbed. As previously stated, the 
absence of a rich benthic fauna indicates that no significant aquatic 
ecological impacts will occur. 

The intake velocity cap and chlorination structure is planned to be 
prefabricated and installed by barge mounted crane, which will avoid the need 
for in-situ casting which might otherwise result in the release of cement into 
the canal with subsequent toxicological impacts on flora and fauna. The intake 
velocity of the water combined with the chlorination of the channel should 
serve to minimize biofouling (see Section 6.3.5), removing the need for 
additional antifouling coatings which, by their very nature, are toxic. 

To minimize the potential for impacts on the aquatic environment during the 
construction of the intake and outfall channels, the following measures will be 
undertaken: 

• Construction works in the canal aquatic environment will be undertaken in 
consultation with the Competent Administrative Authority (CM) and will 
be designed to minimize the area affected by the works, duration of 
construction and potential disturbance of the bankline, canalbed and 
benthic communities; 

• Following construction, bankal areas which were affected will be 
reinstated in a manner which encourages the restoration of benthic 
communities: 

• Dredging of material and canalbed disposal will be carried out under the 
conditions agreed with the CM, and licensed spoil disposal and borrow 
areas will be used; 

• Construction methods in the canal aquatic environment will be agreed 
upon with the CM prior to the development of the cooling system. 

Due to the ability of the canal bed to rapidly cover post-disturbance, the 
effects of the construction are predicted to be short-term and of minor 
significance. 
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l 

Table 6-8 

Summary of Potential Construction Impacts on the Aquatic Environment 

Activity Potential Impacts 

Dredging • Elevated suspended sediment levels. 
• Elevated concentrations of pollutants released from sediments into 

water column. 
• Loss of aquatic habitat. 

• Disturbance to benthic animals. 
• Disturbance to mobile animals including fish and birds. 

• Disturbance due to disposal of dredged materials. 

• Disturbance to fishing. 

• Navigational constraints. 

Construction of • Discharge of effluents to the EI-Rayyah EI-Beheiry. 
discharge and intake • Permanent loss of aquatic habitat. 
structures • Navigational constraints. 

• Disturbance to fishing. 
• Elevated suspended sediment levels. 

• Alteration of sediment transport regime. 
• Disturbance to birds. 

Water runoff • Elevated suspended sediment levels. 
• Oily water effluent discharge. 
• Elevated concentrations of pollutants released from sediments into 

water column. 

Construction works • Temporary disturbance to bankline habitat. 
across bankline • Elevated suspended sediment levels. 

• Elevated concentrations of pollutants released from sediments into 

l water column. 
• Disturbance to birds. 

Construction of the Power plant 

There are no other surface water resources present on, or immediately 
adjacent to, the site, therefore there will be no direct impacts from landtake 
and the pollution risk from construction is low. The potential sources of impact 
on the aquatic environment during construction are as follows: 

• Alteration of drainage and changes in volumes and flow rates of runoff. 
Alteration of drainage will be due to compaction of soil and increased 
hardstanding areas. This will reduce infiltration and increase runoff. In 
addition, existing drainage patterns may be altered. 

• Discharge of potentially contaminated construction site drainage may 
occur, including from vehicle washing, refueling areas, etc. 

• Dust from construction may be deposited in local watercourses. 
• As part of the site preparation and preliminary works, a temporary, 
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engineered drainage system will be provided to collect and contain the 
construction site drainage. The drainage system will provide the 
opportunity to control the volume, rate and timing of the discharge, and 
incorporate the ability to monitor the drainage prior to discharge. 

• Suspended solids and oil interceptors, such as settling lagoons or 
oil/water separators, will be installed for the removal of pollutants from 
site drainage and for the retention and containment of any accidental 
contamination of the site drainage. 

• Fuel and other permanent liquid chemical storage tanks will be protected 
by bund walls to give a containment capacity of at least 110% of the tank 
volume. Temporary storage areas will be bunded by soil to give a 
containment capacity of at least 110% of the storage capacity. 

• Fixed refuelling areas will be equipped with contained drainage systems 
and, if appropriate, designated oil interceptors. 

• A storm water pond or similar measures will be provided to hold and 
balance flows during periods of high rainfall, allowing discharge to be 
made without increasing flood risks. 

• All solid waste management practices, such as storage of spoil, will be 
undertaken with the incorporation of good house-keeping to prevent 
accidental release of dust or uncontrolled run-off. 

• Dust suppression measures will be employed as set out in Section 6.2.2. 

• Sanitary wastewater, comprising sewage and washing water generated 
by the construction workforce, will be disposed of through one of two 
routes: 

• chemical toilet or septic tank sanitary systems will be used, with the 
sewage being removed by contractors for off-site disposal; 

• sewage and washing effluent will be discharged to the local sewer 
system, if any. 

Due to the absence of watercourses immediately on or surrounding the site 
(EI-Rayyah EI-Beheiry is about 100 m far to the west of the site boundary) the 
sensitivity of surface water receptors to pollution is low. This low sensitivity, in 
association with the inclusion of the above mitigation measures, means that 
no adverse impacts on local surface water resources will occur. 

6.3.4 Potential Impacts During Power Plant Operation 

The potential impact of the power plant on the aquatic environment could be 
the result of: 
• the presence of new structures; 
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Issue 

- the temperature of effluents discharged into the EI-Rayyah EI-Beheiry; 
and 

- the chemical composition of effluents discharged. 

The potential impacts related to the operation of the power plant are 
summarized in Table 6-9 and are discussed in further detail below. 

Table 6-9 

Operation Related Environmental Impacts 

Impacts 
Presence of new - Sediment scour. 
structures - Disruption to sediment transport along canal bankline. 

,- Navigational constraints. 

, - Fisheries constraints. 
Discharge - Impact of elevated temperatures on water quality and aquatic 

ecology (oxygen saturation in particular). 

- Discharge of chemicals. 
Intake - Entrainment of fish and mobile organisms. 

6.3.5 Evaluation of Potential Operational Impacts 

Abstraction of Cooling Water 

The largest water requirement of the power plant is for cooling water, which 
will be abstracted at a rate of 27.2 m3/sec. for both two modules. The cooling 
water will be abstracted directly from the EI-Rayyah EI-Beheiry, and 
accordingly there will be no impact on any inland surface water resources. 
The principal potential impacts of large scale abstractions, such as the 
proposed cooling water, are as follows: 

- entrainment of aquatic organisms; 
- damage to fish at intakes. 

Damage at intakes can occur to fish which escape as well as those that are 
actually entrained. Such damage is related to a number of factors including: 

- fish swimming speed (variable according to species, age and condition of 
individual, etc); 

- intake flow velocities; 
- intake screening (eg mesh size, bar spacing etc). 

The maximum flow velocity of the cooling water abstraction will be 
approximately 0.3 m S_1 at the entrance to the intake. These are fairly low 
intake velocities; typical flow velocities at power station intake screens vary 
between 0.5 and 6.0 m S_1 (Langford, 1983). In general, adult fish and fish in 
the order of 15 cm length are unlikely to be drawn into the intakes at such 
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velocities. It is also notable that the area is not an important fishery, implying 
that significant commercial quantities of fish are not present. 

Although fish entrainment at the intake is unlikely to be a problem due to the 
provision of intake structures and low intake velocity, screens will be provided 
to prevent impingement and subsequent entrainment of fish. The potential 
entrainment of smaller free-floating organisms with limited mobility (including 
adult and larval plankton, fish eggs and larvae, etc) results in exposure to 
elevated temperatures, biocide additives, and physical damage from contact 
with cooling system components and pressure changes. Generally, exposure 
to such impacts in transit through the cooling system results in high reductions 
in the populations of bacteria and some plankton (but by no means 100% kill
off). Other organisms have a wide range of survival rates dependent on 
factors such as species, age, individual condition. 

The losses of free-floating biota will be dependent on the species present in 
the vicinity of the intakes and the degree to which flows to the intakes modify 
local circulation patterns. Since the cooling water infrastructure will cause little 
alteration in local circulatory currents, accordingly no significant impacts are 
predicted on free-floating biota. 

The lower rim of the intake structures will be located approximately 2.5 m 
above the canalbed; thus, it is extremely unlikely that benthic organisms will 
be drawn directly into the intake. 'Although changed circulation patterns in the 
immediate vicinity of the intakes may slightly alter sediment distributions, it is 
unlikely that the intake structures will cause a perceptible effect on the 
canalbed, which is currently subject to existing mechanical perturbations. 

Overall, given the design of the cooling water abstraction, limited zone of 
potential impact and the lack of any known sensitive or commercially 
important aquatic organisms at the proposed location, no significant impacts 
are predicted to occur. 

Other Water Abstractions 

The boiler system requires approximately 95 m3h-1 of water, which will also be 
abstracted from the EI-Rayyah EI-Beheiry and desalinated and demineralised 
prior to use. 

Potable water will be provided from the EI-Kata existing water supply system 
at the rate of 3 m3h-1

. 

Neither of these abstractions will have any significant environmental impact, 
given their volume and the water resources available. 
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Pollutant 

Discharge of Cooling Water 

The principal potential issues regarding the discharge of cooling water relate 
to the following: 

• The discharge plume will form an area of elevated temperature. This may 
potentially have ecological effects. 

• The plume will contain biocides and other substances that have potential 
impacts on aquatic biota. 

• The physical effects of the discharge plume may potentially alter local 
hydrography, thereby affecting sediment transport and bankal erosion 
processes. 

The heated cooling water will be combined with other appropriately treated 
effluent streams prior to offshore discharge through a piping system. The 
concentration of the chemicals in the cooling water at the outfall, compared to 
relevant standards, is shown in Table 6-10. 

All chemicals from the liquid waste stream are below the WB regulations and 
Egyptian standards and, subsequently, no toxic effects are predicted to occur. 
Potential damage to aquatic flora and fauna is further minimised by the use of 
a piping system design of the outfall which will enable the initial dilution of the 
plume and decrease the extent of the area that may be impacted by either 
excess temperature or residual chemicals. The use of chlorine and other 
treatment chemicals will be minimised by optimising dosing levels with respect 
to anti-fouling needs. 

Table 6-10 

Concentration of Process Chemicals in 
Combined Effluent Discharged to the EI-Rayyah EI-Seheiry 

Predicted Egyptian World Bank 
Concentrations Standards Guidelines 

(1) imgr1} ~mg r1} {mgr1! 
Temporary (max limit) 35 35 3°C above ambient 

<30(2) Biological Oxygen Demand (BOD) 30 
Chlorine (Free) <0.2 1 0.2 
Iron < 0.6 1 1.0 
Oil and Grease <5 5 10 
Suspended Solids (Total) <30(3) 30 50 
Zinc <1 1 1.0 
l2H 6-9 6-9 6-9 
Notes: 
(I) Concentrations are for the combined wastewater stream. Values are a flow rate composite of the 

all the plant wastewater streams. 
(2) Represents BOD in sanitary wastewater. The BOD levels in the combined effluent discharged into 

the aquatic environment will be negligible. 
(3) Concentration is an average value - maximum concentrations will be <30 mg 1_1, 
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The proposed discharge of cooling water has been modelled using the 
SOBEK 10 mathematical model and the Delft-3D numerical model system 
that evaluates the dilution of a thermal plume from a submerged discharge. 
The modeling outcomes has been validated by the Hydraulics Research 
Institute (HRI). Even during the summer, the zone where the elevated 
temperature exceeds SoC extends less than 100 m from the outfall. 
Moreover, the elevated temperature of the water at the edge of the mixing 
zone is predicted to be within the SoC at a distance less than 100m from 
the point-of discharge Egyptian practice and the 3 °C at a distance not 
exceeding 100 meter guideline as set out by the WB guidelines (modeling 
process and results are given at the end of this section, page 62). 

The outfall pipes will be separated enough from the intake pipes and it is 
estimated that there will be no temperature increase at the intake. 

Another, albeit relatively minor effect of coaling water discharges is related to 
the input of nutrients associated with dead or moribund organisms when the 
cooling water is discharged; this factor may potentially enhance biological 
productivity of the waters at the same time as entrainment of the intake is 
reducing individual numbers. It should be noted that the time when most 
individuals will be affected (i.e. during algal "blooms") is the time when 
regeneration of populations (i.e. productivity) is highest. 

Hence, the overall impact of the discharge of cooling water is not considered 
to be significant. 

Other Operational Effluent Discharges 

Other than the main cooling water stream, the following effluents will also be 
generated by the operational power plant: 

• concentrate from desalination process; 
• effluent from boiler blowdown; 
• backwash from boiler water filtration; 
• processed effluent from the oil interceptors; 
• treated domestic effluent and sewerage; 
• wastewater neutralisation effluent; 
• hardstanding drainage and runoff. 

To minimise the potential impacts of these effluents, the following mitigation 
measures will be implemented: 

• Process effluents will be collected in engineered, contained site drainage 
systems where they can be controlled, monitored and treated as 
appropriate prior to discharge to the EI-Rayyah EI-Beheiry via a canal well. 

• Bunds or blind sumps will be installed on-site to isolate areas of potential oil 
or other spillages, such as transformer bays, from the site drainage 
system. The segregated effluent will be monitored for contamination and 
the appropriate discharge to the site drainage system or separate 
treatment/disposal route, such as extraction for specialist disposal off-site, 
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will be adopted accordingly. 

• Washing water from washing operations will be treated by oil/grease and 
suspended solids removal prior to discharge. 

• Drainage from process areas will be collected in a contained site drainage 
system and passed through oil interceptors and suspended sediment traps 
prior to discharge to the EI-Rayyah EI-Beheiry via the canal well. 

• Clean uncontaminated rainwater run-off from building roofs will be directly 
discharged to the EI-Rayyah EI-Beheiry via the canal well; 

• Storm and rainwater run-off from hardstanding and roads will be collected 
in a contained site drainage system and passed through oil interceptors 
and sediment traps prior to discharge into the EI-Rayyah EI-Beheiry via the 
canal well. 

Concentrations of pollutants entering the canal aquatic environment from the 
cooling system, and effluent treatment systems, supplemented by surface 
run-off, will be within the prescribed levels set out in the EEM standards and 
World Bank guidelines as shown in Section 2. Hence, no significant impacts 
are predicted to occur. 

Biocides (e.g. chlorine) will be added to the COOling water system to control 
bacterial and algal growth which otherwise would build up on various surfaces. 
In addition, biocides will be used to control the growth of larger invertebrates 
and algae in the cooling water intake. The cooling water discharge will contain 
residual quantities of biocide at concentrations below the World Bank 
standard for free chlorine of 0.2 mg/!. Over a 24 hour period basic 
chlorination treatment will be at a concentration of 2 ppm. Chlorine shocking 
will take place when required depending on the level of algal growth at a 
concentration of 10 ppm. This concentration will be rapidly dispersed by the 
local dilution and dispersion in the Giza North EI-Rayyah EI-Beheiry segment. 

In order to ensure compliance with Egyptian and World Bank water quality 
standards, an appropriate plant management system will be developed in 
order to monitor the quality of the discharge. 

Within liquid effluent management measures which will be implemented on 
site, the oil/water separators will operate continuously. Sanitary water will be 
disposed of via the EI-Kata sewery system or treated in the power plant 
sanitary wastewater treatment facility and the discharged wastewater will be 
directed to the plantation irrigation network, if the EI-Kata sewer system is far 
from the site. Other wastewater (except heated cooling water and condensate 
water) will be collected and treated before being discharged via the circulating 
water discharge structure (CWDS). Rain waters containing oil will be routed to 
the oil separator; rain waters without oil will be discharged to the CWDS as 
stated above. 
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Effects of Canal Aquatic Structures on Coastal Processes 

The canal aquatic structures comprise the cooling water intake/velocity cap, 
the intake pipes, and the outfall pipes. 

The intake and outfall structures may have a very localised hydrodynamic 
impact, but this will not result in any significant effect on currents or sediment 
movement in the wider context. 

Overall, the infrastructure associated with the cooling water abstraction and 
discharge will not have any significant impacts on bankal processes. 

Impact of Thermal Plume on Aquatic Ecology 

The effect of raised water temperature on fauna and flora could include the 
following: 

• lethal effects due to direct temperature increases; 

• effects on physiological processes such as raised metabolic and 
breathing rates, grouped as stress effects; and 

• changes in behavior of mobile species such as avoidance or attraction 
to water of a higher temperature. 

Lethal temperatures for aquatic animals are related to the summer maximum 
temperature in which they live. Temperatures over and above that maximum 
may result in any of the three levels of effect described above. It is anticipated 
that lethal effects as a result of the thermal discharge will be limited to any 
non-mobile benthic fauna and flora adjacent to the outfall. 

There will be limited, short term and local impacts on planktonic speCies 
affected by the warm plume and this may result in changes to the observed 
planktonic communities as more tolerant species displace less tolerant 
species. This in turn may impact the fish species present by sustaining larger 
populations or attracting some species whilst displacing others. 

Mobile species will show a similar response to the warm water with some 
species avoiding the warm water and some species attracted (Young bass 
"Dicentrachus labrax" migrate into warm water plumes at Kingsnorth Power 
Station in the UK where they achieve 30% faster growth than comparable fish 
in unheated water (Turnpenny et ai, 1985)). 

In summary, the thermal discharge is predicted to impact aquatic flora and 
fauna both positively and negatively. At the point of discharge where water 
temperatures will be around 7-8°C above ambient temperatures, it is unlikely 
that non- mobile flora or faunal species will survive, however the area is 
already relatively impoverished. The more marginal temperature increase 
experienced further from the discharge outlet, up to a distance of 50 m, 
however may sustain larger populations of some species or attract additional 
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species to the area. 

The effluent should result in a temperature increase of no more than SOc 
at a distance less than 100m from the point of discharge where initial 
mixing and dilution take place. Where this zone ;s not defined, :fc at a 
distance 100 m from the point of discharge is used when there are no 
sensitive aquatic ecosystems within this distance. 

The intake and discharge structures will however also provide new habitats for 
some species. The hard structures of the submerged vanes will provide a 
surface for colonization which may support these communities. In turn, these 
species will attract planktonic and fish species into the newly created habitat. 

Impact of Operational Discharges on Water Quality 

During operation water will be withdrawn from the EI-Rayyah EI-Beheiry for 
condenser cooling and other plant uses. Most of the water will be returned to 
the EI-Rayyah EI-Beheiry in the form of cooling water discharge by the way of 
the discharge structure. The activities that are expected to generate waste 
water from the power plant include the following: 

• cooling water; 
• demineralization of water for plant uses; 
• chemical cleaning of boilers and air heaters; 
• oil/water interceptor effluent; 
• equipment and floors cleaning; and 
• recovery of rainfall runoff from oil storage areas and transformers. 

Condenser cooling water, which corresponds to the most important water 
consumption of the power plant (- 95%), does not need to be treated by 
chemicals. The water cooling condensers are designed in a type of metal alloy 
to avoid discharge in the EI-Rayyah EI-Beheiry of heavy metals such as 
copper and zinc coming from the wear of tubes of brass condensers. The 
power plant will be equipped with all water treatment facilities in order to keep 
waste water quality within the applicable regulations. 

Sanitary water wilt be discharged to the EI-Kata sewer system, if available, or 
to the plant sewer treatment system. Other waste water (except heated 
cooling water) will be collected and treated before being discharged via the 
water discharge system, which includes three separate pathways: circulating 
water discharge system (CWDS), EI-Kata sewer system or the plant sewer 
treatment system (if existed) and the plantation irrigation network. The major 
water treatment steps include: 

• neutralization of any waste water that has a pH outside the range of 6 
to 9; 

• oil separation of any waste water that may be contaminated with oil or 
grease; and 

• flocculation and filtration of any waste water that may contain high 
concentrations of suspended solids. 

The oil/water separators will operate continuously. Rain waters containing oil 
will be routed to the oil separator; rain waters without oil will be discharged to 
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the plant CWDS system or the plant sewer system, if provided. 

All the process effluent, in combination with site drainage from areas at risk of 
contamination (power block areas, drains and sumps) will be treated and then 
discharged to the water discharge system. The discharge from the power 
plant will comply with the Egyptian and World Bank standards for discharge to 
canal waters asa minimum (as per the Law 4B11982)(Tab/e 6-11). 

Table 6-11 

Water Quality Guidelines and Standards Applicable to the Operation 
of the Plant (mg/1, unless otherwise stated) 

Estimated 
Background 

Egyptian World Bank Concentrations 
Parameter Standardsl1} Guidelines 

Characteristics (where of Discharge available)(2) 

Biological OxYgen Demand 30 - - 10.5 
Chromium (total) 0.5 - NOlO) 

Copper (ppb) 1 0.5 < 0.5 N/A\~) 

Iron 1 1.0 <1 0.55 
Oil and Grease 5 10 <5 4.0 
Suspended Solids (total) 30 50 <30 24 
Residual Chlorine (total) 1 0.2 <0.2 NIA 
Zinc 1 1.0 <1 0.04 
Temperature Increase (0C) above the <5°C <3 uC 7-8 uC at 24.4U C 

at 100 m(5) (29th June) ambient with max absolute value of at less than discharge 

35°C 100m point 

pH (unitless) 6-9 6-9 6-9 7.4-7·6 
Notes: 
(1) Prime Minister's Decree No.8 of 1983; The Executive Regulations for the Law 48/1982 Regarding the 

Protection of the Nile river and its branches, Article 61. 
(2) Results of physico-chemical measurements of water samples collected by the National Research Center 

on 29th August at selected points in the power plant site bankline segment 
(3) N/D = Not Detected. 
(4) N/A = Not Available. 
(5) There will be no violation of the WB guidelines of max 3°C allowable at 100m from discharge pOint 

(see modeling results). 

Biocides (mainly chlorine) will be added to the cooling water system to control 
bacterial and algal growth which otherwise would build up on various surfaces. 
In addition, chlorine will be used to control the growth of larger invertebrates 
and algae in the cooling water intake. The cooling water discharge will contain 
residual quantities of biocide at concentrations below the World Bank 
standard for free chlorine of 0.2 mgtl. Over a 24 hour period basic 
chlorination treatment will be at a concentration of 2 ppm. Chlorine shocking 
will take place when required depending on the level of algal growth at a 
concentration of 10 ppm. This concentration will be rapidly dispersed by the 
local dilution and dispersion in the EI-Rayyah EI-Beheiry. 

In order to ensure compliance with Egyptian and World Bank water quality 
standards, an appropriate plant management system will be developed in 
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order to monitor the quality of the discharge. 

Water Quality Related Impacts on Aquatic Ecology 

Impacts on aquatic ecology during plant operation will largely be due to 
increased water temperatures and the quality of the discharged water. The 
intake structure is also likely to cause entrainment of fish and other species. 
The impacts of the thermal plume on aquatic fauna and flora has been 
discussed above. 

Chemicals, including chlorine, released into the discharge structure could 
potentially have both lethal and chronic effects on the flora and fauna 
surrounding the discharge point, if released in sufficient quantities. Water 
treatment technologies and management systems employed at the plant and 
described above, will however ensure that effluents released are strictly 
adhered to water quality standards stipulated by the Law 4811982 and do not 
threaten the EI-Rayyah EI-Beheiry habitats and ecosystems. 

Entrainment of Flora and Fauna 

The cooling water intake will result in the entrainment of fauna and flora. 
Because of the presence of grills, entrainment may result in death andl or 
damage to larger organisms including fish which may escape entrainment. 
Once entrained the fauna are exposed to physical damage, increased 
temperatures and process chemicals, including chlorine at concentrations 
intended to be lethal to fauna an flora whilst in the COOling system. 

The potential for damage is related to the escape speed of the particular 
animal, the intake velocity and the size of the grills over the intake. It is the 
younger stages of fish species that are at particular risk from entrainment and 
damage. 

The maximum velocity in the culvert of the intake structure will be around 0.3 
m/sec. This velocity is able to minimize fish entrainment into the culvert, and is 
at similar orders recorded at other power plants (Langford, 1983). Fish 
catches on the trash screens will be monitored on a weekly basis in the first 
year of operation to assess the impact of intake operation on the fish 
community. Whilst the impact of entrainment has the potential to be highly 
negative, it will occur over a very localized area. In addition, the velocity of 
water drawn into the culvert is close to the minimum required for efficient 
power plant operation, which will further reduce the risk of fish entrainment. 

Bankline Access 

Once constructed, the intake and discharge structures will be buried in a 
pipeline across the Bankline to the canal and it is expected that there will be 
little or no impacts on the use of the canal bankline as a result of the operation 
of the power plant. 

Impact on Fishing and Navigation 
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The EI-Rayyah EI-Beheiry segment immediately fronting the project site is not 
considered to be of significant importance as a commercial fishery (see 
Section 6.9). The plant is not therefore expected to have any significant 
impacts on fishing activities. 

Given that the outfall and discharge structures extend from the bankline, the 
structures are not expected to present any hazard to shipping or sailing. 

6.3.6 Modeling Results of the Cooling Water Discharge System (CWDS) 

I· The Hydraulics Research Institute has conducted a 1·D 
Mathematical modeling: 

In the 1 D model a reach along EI-Rayyah EI-Beheiry starting from km 0.0 at 
the Head Regulator to km 85.1 was simulated. The location of the proposed 
plant is at km 20 EI-Khatatba in this reach. The simulation was carried out 
under the three discharges and all structures, intakes and drains along this 
reach were simulated. The 1 D model gave the water levels associated with 
the three discharges. 

The objective of the 1-D mathematical model study is to define the water 
levels at the location of the power plant for the following discharges flowing in 
EI-Rayyah EI-Beheiry : 

• Minimum discharge: 10 Mm3/day 
• Dominant discharge: 20 Mm3/day 
• Maximum discharge: 27 Mm3/day 

The computed water levels at the location of plant are to be used in the 
boundary conditions of the 2D numerical flow model and the physical scale 
model. 

MODEL RESULTS 

After calibrating the model, it was run for Four scenarios to calculate the water 
levels for minimum, dominant, maximum and the expected discharge in the 
future in EI Rayah EI-Beheiry. These scenarios are as follows: 

• Scenario 1 

This scenario aims at computing the water level at the minimum discharge at 
km 22 where the plant will be located. The minimum discharge in EI-Rayyah 
EI-Beheiry which is 10 mm 3/day at EI-fom regulator was used in the 
Simulation. The results of the scenario show that the computed water level at 
the plant location will be 13.00 m above MSL. Figure 6-13 shows the results of 
Scenario 1. 

• Scenario 2 

Scenario 2 aims at computing the water level at the plant location under the 
dominant discharge. The dominant discharge in EI-Rayyah EI-Beheiry which 
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was used in the model is 20Mm3/day at EI-fom regulator. The model results 
are shown in Figure 6-14. The computed water level for the dominant 
discharge at the location of the proposed plant was found to be 14.17 m 
above the MSL. 

• Scenario 3 

Scenario 3 aims at determining the water level at the location of the proposed 
plant under the maximum discharge condition. The model was run under a 
maximum discharge in EI-Rayah EI-Beheiry of 27,000 mm3/day at EI-fom 
regulator. computing water levels along EI-Rayyah EI-Beheiry at maximum 
discharge to define water level at km 22. Figure 6-15 shows the model results 
for Scenario 3. The computed water level at km 22 where the plant will be 
located was found to be 14.92 m above MSL based on the model computation. 

Conclusions 

The numerical model SOBEK 1 D was used to simulate the first reach of EI
Rayyah EI-Beheiry starting from the Head regulator to AI-Khatatba regulator at 
Km 42.000. The model was used to calculate the water levels along the first 
reach of EI-Rayyah EI-Beheiry. From these water levels the computed water 
level at the location of the power plant at km 22,000 for different discharges 
was obtaiRed. The computed water level at the location of the proposed plant 
is as given in Table 6-12. 

Table 6-12 

Water Levels for All Discharges at the Location of the Plant 

Scenario 
Discharge Water Levels 
(Mm3/day) (m) MSL 

Minimum discharge 10.00 13.00 

Dominant discharge 20.00 14.17 

Maximum discharge 27.00 14.92 

--..... --~~- ----~----------------------
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Recommendations 

It is advised to use the computed water levels by the 10 Model with their 
relevant discharges in the 20 numerical model and physical model studies. 
These models will be used to investigate the recirculation of the hot brine from 
the plant outfall to its intake and the study the transport and advection of the 
thermal plume in the plant vicinity. The models can be used to investigate the 
effect of the plant discharge on the cross flow which may affect the navigation 
in the EI-Rayyah EI-Beheiry. numerical model Delft 3D to study the different 
alternatives for the location of the intake and outfall structures with max 
number two proposed layout to ensure preventing warm water recirculation. 

The physical model to obtain the local dilution and dispersion behavior of the 
hot water at the near field for different configurations of the outfall structures 
and different hydrodynamic conditions, as well as effect of the plant operation 
on the safety of navigation. 
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Water Surface Profile for EI-Rayyah EI-Beheiry 
at Maximum Discharge 
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11- The Hydraulics Research Institute has Produced its Second Report 
with Conclusions of Numerical Modeling Study Using Delft-3D 
Numerical Model: 

The study aimed to: 

• investigate the transport and advection of the thermal plume in the plant 
vicinity due to the proposed intake-outfall layout; 

• ensure that there is no recirculation of the effluent discharge at the plant 
intake to maintain the plant efficiency to its maximum value; 

• assess the impact of the effluent discharge on the water temperature of 
EI-Rayyah EI-Beheiry and check that the water quality in the plant vicinity 
complies with the Egyptian water quality standards. According to the 
Ministry of Water Resources and Irrigation Law No. 48, 1982, and the 
Ministry of Environment Law No.9, 1994, the area of the mixing zone 
should be minimum and the maximum absolute water temperature in the 
plant vicinity should not exceed 35 ce. The water outside the mixing zone 
should not exceed 5 ce above the ambient water temperature; and 

• ensure the navigation safety in the plant vicinity. According to the 
Egyptian standards, the cross flow in front of the plant due to the 'intake 
and outfall discharges should not exceed 0.3 mls in the navigation path. 

The two and three dimension numerical flow model (20 & 3D model) was 
developed by Oelft30 Software Package of Delft Hydraulics to simulate the 
flow pattern in the plant vicinity. The proposed layout of the intake and outfall 
of the plant was simulated in the model. The 3D model aims at studying the 
followings: 

• The impact of the plant on the recirculation of effluents at its intake. 

• The impact of the plant on the water quality in its vicinity. 

• The impact of the plant on the navigation. 

The 3D model was run under different flow regime. Three flow discharges in 
EI-Rayyah EI-Beheiry were simulated in the model. These are the minimum, 
dominant and maximum discharges which cover the flow regime during the 
full year. The relevant water levels associated to these discharges were 
obtained from the computation results of the one dimensional numerical flow 
model (SOBEK 10 model). 

Within the frame work of the study, a physical scale model simulates the flow 
pattern in the plant vicinity should be carried out. The model will confirm the 
feasibility of the intake-outfall layout configuration which is recommended from 
the 20 and 3D numerical flow model study. 

Flow measurements 
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The flow measurements were carried out at five cross-sections covering the 
surveyed reach. The layout of the location of the cross sections is shown in 
Figure 6-16. The measured discharges and water levels at the measuring 
cross sections are shown in Table 6-13. 

Table 6·13 

Flow Discharges and Water Levels at the Cross Sections 

Cross section 

vel1 

vel2 

vel3 

vel4 

vel5 

ESIA for Giza t-<ol1h Combined Cycle Power Project 
January 20 10 

Q( m3ls) WL(m)MSL 

290.82 14.81 

288.09 14.71 

286.33 14.65 

280.41 14.57 

279.26 14.46 
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Figure 6-16 

Location of the Velocity Cross Sections 
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Description of Delft3D Numerical Software Package 

Delft 3D Software Package of Delft Hydraulics, the Netherlands was used to 
develop the hydrodynamic numerical flow model which simulates the flow 
pattern in the vicinity of the proposed plant. The model will enable the study of 
recirculation, transport and advection of the thermal plume and the cross flow. 
Delft3D is integrated, powerful and flexible software. It can carry out 
simulations of two- (either in the horizontal or a vertical plane) and three
dimensional flows, sediment transports, waves, water quality, morphological 
developments and ecology. The Delft3D package is used for the modeling of 
coastal, river and estuarine areas. It encompasses a number of well-tested 
and validated modules, which are linked to and integrated with one-another. 
These modules are flow, waves, water quality, ecology, particle tracking and 
sediment transport. Since this study focuses on hydrodynamic simulations 
and the transport and advection of the thermal plume, the hydrodynamic 
module (flow module) of Delft 3D was used. The flow module of Delft 3D is 
used for far field modeling in which the simulations are accurate enough. For 
more details on the Delft3D -Flow Module, reference is made to Delft 3D 
Manual. 

The Delft 3D Software Package is supported by two other modules to enable 
the computational grid generation (Delft-RGFGRID) and bathymetric 
schematization at the grid points (Delft-QUICKIN). 

Figure 6-17 depicts the general layout of the computational grid of the North 
Giza hydrodynamic numerical Flow (NGF) model. 

The model covers an area of about 6.3 km along EI-Rayyah EI-Beheiry and 
about 0.16 km representing the width of the river in this area. The grid has 
been developed to match the layout of the land contours as good as possible. 

Model Scenarios 

To achieve the aim of the study a test program consists of three scenarios 
was setup. The scenarios consider the seasonal variations of the discharges 
flowing in EI-Rayyah EI-Beheiry. 

The minimum, dominant and maximum discharges were obtained. The 
associated water levels for each discharge was obtained from the 1 D model 
(SOBEK 1 D). The minimum discharge occurs in the winter season when the 
ambient water temperature is about 15°C. The dominant discharge occurs 
most of the year when the ambient water temperature is about 25 °C. The 
maximum discharge occurs in the summer where the ambient water 
temperature is 28°C. Table 6-14 presents a summery of test program. In the 
table ilt is the excess temperature above the ambient water at the outfall. 

-~~.-.-.------
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General Layout of the Computational Grid 
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Scenario 

1 
-. 

2 

3 

Table 6-14 

Test Program Characteristics 

Ambient water Plant 
Flow Q river Water level Characteristics 

condition (m3/s) (m) MSL temp~rature 
( C) Q .:1, 

(m3/s) (C) 

Minimum 113.5 12.84 15 27.5 8 

Dominant 231.5 14.08 25 27.5 8 

maximum 312.5 14.79 28 27.5 8 

• Scenario 1 

Scenario 1 simulates the flow condition in EI-Rayyah EI-Beheiry in the winter 
where the flow discharge is the minimum. In this scenario the total inflow of 
water to the plant is 27.5 m3/s whereas the river flow is 114 m3/s, i.e. the 
water abstraction by the plant is about 24.2 % of the main river flow. The flow 
pattern around the plant in the top and bottom layers is presented in Figure 
6-18. The figures showed that the flow velocities in the top layer are higher 
than in the bottom layer. The effect of the flow discharge from the plant on the 
flow velocity in front of the outfall is clearly seen. The distribution of the water 
temperature in the plant vicinity for this flow condition in the top and bottom 
layers is shown in Figure 6-19(A). Figure 6-19(8) shows the plume around the 
plant outfall. The figures show that the plume is concentrated near the water 
surface (top layer). The effect of the plume on the water temperature close to 
the bed is relatively small. The figures show that there is no recirculation of 
the effluent discharge from the plant outfall to its intake. The excess 
temperature above the ambient water outside the mixing zone does not 
exceed 5 degrees which complies with the water quality standards. 

• Scenario 2 

This scenario simulates the flow condition in EI-Rayyah EI-Behdeiry in most of 
the year where the flow discharge is dominant. The plant inflow is 27.5 m3/s 
whereas the river flow is 231.5 m3/s, i.e. the plant inflow is about 11.9% of the 
main river flow. The flow pattern in the top and bottom layer under this flow 
condition is presented in Figure 6-20. The figure shows that the flow velocity 
in the top layer is higher than in the bottom layer. It can be seen that the flow 
velocity in this scenario is higher than the flow velocity in scenario 1 with 
minimum discharge. The distribution of the water temperature in the plant 
vicinity and at the plant outfall in top and bottom layers is shown in Figures 6-
21(A) and 6-21(8). The figures show that there is no recirculation of the 
effluent discharge at the plant intake. It can be seen from the figures that the 
area of the plume in case of the dominant discharge is smaller than the area 
of the plume in case of the minimum discharge. This can be explained by that 
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fact that the dominant discharge causes a larger water mixing in front of the 
outfall than the minimum discharge which increase the dilution process. The 
figures show that the plume effect in the top layer is larger than in the bottom 
layer. The excess water temperature above the ambient water outside the 
mixing zone is less than 5 degrees which complies with the Egyptian water 
quality standards. 

• Scenario 3 

This scenario simulates the flow condition in EI-Rayyah EI-8eheiry in the 
summer where the flow discharge is the maximum. The plant inflow is 27.5 
m3/s whereas the river flow is 313 m3/s, i.e. the plant inflow is about 8.8 % of 
the main river flow. Figure 6-22 shows that flow pattern in top and bottom 
layers under this flow condition. The figure shows that the flow velocities are 
higher than the other scenarios because of the higher discharge. Figures 
6-23(A) and 6-23(8) show the water temperature distribution in the plant 
vicinity and in front of the outfall. The figures show that there is no 
recirculation of the effluent discharge to the intake. The size of the plu~e is 
small compared to the size of the plume in case of minimum and dominant 
discharges because of the higher flow velocities which cause more dilution of 
the effluent discharge and better mixing of the effluents with the fresh water. 
The figures show that the water temperature outside the mixing zone is less 
than 5 degrees which is in a good agreement with the Egyptian water quality 
standards .. 

Figure 6-24 shows the water temperature at the intake for Scenarios 1, 2 and 
3. It can be seen that there is no recirculation at the intake for the three 
scenarios. 

Velocity Distribution Results 

The flow pattern was simulated in the three scenarios. The flow velocity in the 
direction of the river flow and the cross velocity perpendicular to the main flow 
in the river were obtained at three cross sections, see Figure 6-25. The first 
cross section is upstream the outfall structure at a distance of 10m. The 
second cross section is in the center line of the outfall structure. The third 
cross section is downstream the outfall structure at a distance of 10m. At each 
cross section the flow velocity was obtained starting from the left bank to the 
right bank. The computed velocities show that the cross flow velocity exceeds 
the allowable velocity, which is 0.30 m3/s slightly only in the area surrounding 
outfall structures and is confined to less than 20% of the total river width. 
More than 80% of the river width the cross velocity is less than 0.3 mls which 
is suitable for navigation. The computed cross flow velocities for the three 
scenarios at cross section no. 1 are shown in Figures 6-26 to 6-28. The 
figures show that the safety zone width is about 65 m from the discharging 
point of the outfall structures. 

Conclusions 
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The EEHC commissioned HRI to conduct hydrodynamic and circulation study 
to investigate the impact of the proposed North Giza Plant on the recirculation, 
environment and navigation. The study comprised hydrographic survey, 
numerical hydrodynamic modeling and physical scale modeling. The data 
from the hydrographic survey was used to develop, calibrate and operate the 
numerical and physical scale models. 

The report presents the hydrodynamic two and three dimension modeling 
study. The study aims at investigating the impact of the plant on the 
recirculation of the hot brine at its intake and the increased water temperature 
in the plant vicinity. The study on the impact of the plant on the cross current 
induced by the plant intake/outfall on the navigation was conducted within the 
framework of the study. 

The depth averaged numerical hydrodynamic flow model was developed and 
calibrated with the data from the field measurements. This model was 
extended to a three dimension model with six layers along the water column to 
account for the stratification which may occur in front of the plant due to the 
density difference induced by the temperature variation. Three scenarios were 
setup to account for the different flow regime in the river, minimum, dominant 
and maximum discharges. The water levels associated to theses discharges 
were obtained from the 1 dimensional model (1D SOBEK). 

To do the plant simulation the layout of the intake/outfall structure, the design 
inflow and outflow of the plant and the excess temperature at the outfall above 
the ambient water should be provided by the client. The client did not provide 
these information and HRI was requested to obtain this information from HRI 
experience in similar projects. HRI did investigate this information from the 
similar previous studies and use it in the present study. 

The results of the model simulations show the followings: 

No recirculation of the effluent discharge at the plant intake for all 
scenarios. 

The excess of the water temperature above the ambient water outside the 
mixing zone and in the plant vicinity under the different river flow regime is 
less than 5 degrees. This values are in accordance with the Egyptian 
water quality standards. 

The flow pattern obtained from the model scenarios show that the cross 
flow velocities in the plant vicinity for all scenarios are within the accepted 
limits in the navigation path. The flow velocities hardly exceeds the 0.3 
mls in the navigation path. 

The model results show that the dilution of the plume is better for the 
dominant and maximum discharges than the minimum discharge because 
of the good mixing of the effluents with the fresh water under relatively 
high discharges. 

The results show that the plume is concentrated near the water surface 
and its impact is reduced near the river bed. 
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Recommendations 

Based on the study and the model results the following is recommended: 

The layout and the plant characteristics as simulated in the model is 
recommended with a condition of confirming the design with the physical 
scate model. 

The layout of the intake/outfall structures and the plant characteristics as 
simulated in the numerical model should be tested in the physical scale 
model. The aim of the physical scale model is to confirm the results of the 
numerical model. 

Warning signs are to be placed upstream and downstream the plant. 

All fishermen boats are to be kept 30 m away from the outfall structures to 
avoid the effect of relatively high cross currents caused by the effluent 
discharge into the river. 

ESlA for Giza North Combined Cycle Power Project 
January 20 I 0 

Chapter 6- Page 76 of 156 



ENGINEERING CONSULTANTS GROUP 

Figure 6-18 

Computed Flow Pattern, Case of Minimum Discharge 
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Fjgure 6-19{A) 

Temperature Distribution, Case of Minimum Discharge 
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Figure 6-19(8) 

Temperature Distribution around the Outfall, Case of Minimum Discharge 
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Figure 6-20 

Computed Flow Pattern, Case of Dominant Discharge 
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Figure 6-21(A) 

Temperature Distribution, Case of Dominant Discharge 
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Figure 6-21 (8) 

Temperature Distribution around the Outfall, Case of Dominant Discharge 
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Figure 6-22 

Computed Flow Pattern, Case of Maximum Discharge 
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Figure 6-23(A) 

Temperature Distribution, Case of Maximum Discharge 
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Figure 6-23(8) 

Temperature Distribution around the Outfall, Case of Maximum Discharge 
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Figure 6-24 

Temperature of the Intake of the Power Plant 
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Figure 6-25 

Layout of the Cross Sections for Measuring the Cross Flow 
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Figure 6-26 

Cross Current Upstream the Outfall, Scenario 1 
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Figure 6-27 

Cross Current Upstream the Outfall, Scenario 2 
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Figure 6-28 

Cross Current Upstream of the Outfall, Scenario 3 
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6.4 NOISE AND VIBRATION 

6.4.1 Introduction 

The assessment of the potential noise and vibration impacts considers the 
following issues: 

• noise and vibration from construction activities on the main site; and 

• noise and vibration during operation, including from the main power plant 
and the pumping station. 

6.4.2 Noise Sensitive Receptors 

No residential community has been identified around the Giza North power 
plant site and there are no population centres within three kilometer of the 
proposed site. The nearest land uses around the site are the fodding factory 
to the north and a chicken farm to the south, the EI-Rayyah EI-Beheiry to the 
west and all other surrounding land-uses are agriculture cultivations. 

Due to the rural nature of the proposed site, the area is categorized as 
"Residential-Commercial" with respect to the Egyptian ambient noise 
standards and "Residential Institutional" with respect to the World Bank 
environmental guidelines. 

6.4.3 Standards and Guidelines for Noise Assessment 

In the absence of World Bank or Egyptian standards for construction noise, 
British Standard BS5228 has been considered to represent good international 
practice for assessing and controlling noise during the construction phase. 

6.4.4 Evaluation of Construction Noise and Vibration 

Noise Prediction Methodology 

Noise levels from construction activities have been predicted and assessed 
based on the methods set out in the UK codes of practice (BS5228). 
Calculations of the combined sound power from all construction plant, 
adjusted for usage time, have been used to predict the highest potential noise 
levels for the peak period of construction. 

Traffic noise predictions have been carried out using the methodology in the 
UK Department of Environment (as was) Calculation of Road Traffic Noise 
which is the standard method of predicting noise from roads in the UK and is 
considered to represent good international practice. 
For the assessment, the following conservative assumptions have been 
made: 

------------------------------------------------------------------
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• fixed construction plant is located close to the center of the site; 

• mobile construction plant has been assumed to use a haul route that 
extends from the entrance of the site fence to the inside of the site area; 
and 

• no account has been taken of the attenuation in noise levels due to 
acoustically soft ground or due to screening from intervening buildings; 

The type and number of construction plant equipment assumed to represent 
the worst case during the peak period of construction, are presented in Table 
6-15. 

Noise from the Construction Site 

Using the worst-case assumptions, the prediction 'of potential levels of 
construction noise at the nearest receptors during peak construction phase is 
presented in Table 6-13, together with applicable Egyptian noise standards. 
The Egyptian noise standards are applicable to long term (Le. operational) 
noise levels, but are included for reference in assessing the potential 
magnitude of impacts from short term construction noise. Reference is also 
made below to construction noise criteria used in the UK. It should be noted 
that no construction noise limits are published in World Bank guidance. 

Table 6-15 

Major Construction Plant on Site During the Peak Construction Period 

Equipment Number 
Utilization Day (D) 
Factor (1) Night (N) (2) 

Tracked cranes (cranes, elevators, hoists, etc.) 9 50% O,N 
Air compressors 4 80% 800/00,20%N 
Bulldozers (bulldozers, IT-28, .. etc.) 5 75% ° Truck cement mixers 3 50% 50%0,20%N 
Dump trucks (including rough terrain vehicles) (3) - ° Diesel generators 3 20% O,N 
Welding equipment and generators 27 40% 60%0,40%N 
Batching cement plant 1 80% 80%0,20%N 
Grader (includes motor grader) 1 40% ° Wheeled excavator !Ioader trucks (3) - ° Lorries (3) - O,N 

Notes: 
(1) Utilization factor is the percentage of time equipment is engaged in productive work and may 

generate significant noise, 
(2) 'D' indicates daytime shift (07:00-17:00 hours) and 'N' indicates night time shift (17:00-07:00 hours), 

Percentage indicates the level of use in each shift, 
(3) Equipment has been assumed to use the haul route lon-site road adjacent to the site boundaries, An 

average flow of 20 vehicles per hour has been assumed, 

From Table 6-16. it can be seen that in the absence of noise mitigation 
measures. construction noise levels are predicted to comply with the Egyptian 
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standards. In the UK a daytime construction noise criteria of LAeq 70 dB is 
generally used to assess construction noise in rural areas. This level is not 
predicted to be exceeded. Hence no construction noise impacts are expected. 

Noise 'rom Construction Traffic on the Site Access Road 

Assuming that a haul route will pass the land around the power plant site at a 
distance of about 20 m, the resulting predicted noise levels will be less than 
60 dB(A). This noise level is within the Egyptian and UK standards and, 
hence, no significant impacts are predicted. 

Noise 'rom Construction Traffic on the Road Network 

Noise levels from traffic on local roads have been predicted for the peak 
construction activity, both with and without the potential construction traffic. 
Predicted noise levels at the roadside are shown on Table 6-17 below. 

Table 6·16 

Indicative Worst· case Construction Noise Levels at Nearest Receptors 

Egyptian Standard(1) Predicted Noise 
Distance from Level(2) 

Receptor Power Plant Site 
(dB(A)) 

(dB(A» 
(m) 

Day-time 
Night-

Day-time 
Night-

time time 

Fodder Factory to the north of the 900 70 60 38 36 

power plant site 

Chicken Farm to the south of the 750 70 60 35 33 

power plant site. 

EI-Rayyah EI-8eheiry Canal 100 70 60 52 45 

Notes: 
(1) Categorized as Industrial Area in Egyptian Standards. 
(2) Predicted and assessed based on the methods set out in the UK codes of practice (BS 5228), using 

calculations of the combined sound power from all demolition and construction plant adjusted for usage 
time. 
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Table 6-17 

Roadside Noise Levels from Construction Traffic LA10, 18hour (1) 

Receptor 
Without With Increasing construction Construction 

Manshyyet EI-Qanater / Itay EI- 68.5 68.8 + 0.3 
Baroud Regional Road 

Notes: 
(1) 18 hour traffic flows derived from average hourly flows. 

The difference in noise levels at roadside receptors due to the construction 
traffic is only 0.3 dB(A). Increases in environmental noise levels of less than 2-
3 dB(A) are not generally perceptible to the human ear, consequently no 
construction traffic noise impacts are predicted. 

Vibration from Construction Activities 

Measurements of vibration from construction plant have shown that, even 
from the worst case activity, i.e. percussive piling equipment, levels typically 
fall to imperceptibility beyond approximately 100m from the vibration source. 
Imperceptible levels are reached at much smaller distances from other 
sources of vibration, such as excavators, bulldozers and heavy goods vehicles 
(HGVs). Hence, because there are no receptors within 100 m of the site no 
vibration impacts are expected. 

6.4.5 Evaluation of Operational Noise and Vibration 

Noise Prediction Methodology 

The potential noise emissions from the power plant have been modeled using 
the Bruel and Kjaer "Predictor" noise model. The noise model breaks the plant 
down into individual point sources representing each item of equipment or 
structure that may produce a significant amount of noise. Sound power levels 
were assigned to each point source based on field measurements of similar 
equipment in existing power plants as well as vendors, data on noise impacts 
generated by each piece of machinery, providing representative emission 
levels without the implementation of any unusual noise controls applied. The 
individual noise sources included in the model are shown in Figure 6-26 and 
are listed below. 

• Gas Turbines, 4 gas turbines; 
• HRSG Steam Generators (Boilers), modules 1 & 2 ; 
• Steam Turbines, units 1 & 2; 
• LCI/Generator Excitation Compartments, units 1 & 2; 
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• Main Transformers; 
• Auxiliary Transformers; 
• Demineralization Plant; 
• Water Treatment Area; 
• Circulating Cooling Water Structures and Equipment; 
• Various types of Pumps and Fans; and 
• Gas Reducing Station. 

Tab/e6-18 shows noise data on the main noise sources depicted in Figure 
6-29(A}, (B) & (e). 

Operational Noise 

The noise model has been used to predict noise contours in the area around 
the site. These are shown in Figure 6-30 through Figure 6-43. Table 6-19 
gives the predicted noise levels at two locations relative to the site boundary. 

Table 6-18 

Noise Data of the Main Noise Sources in the Giza North Power Project 

Center Frequencies, Hz 
Source Type 

63 125 250 

Turbing source linear 100.7 93.1 82.4 

A.Weighted 74.7 76.1 75A 

Main linear 92.0 87.0 67.0 
Transformer 

A·Weighted 66.0 70.0 80.0 

Auxiliary Linear 81.0 86.0 83.0 
Transformer 

A·Weighted 55.0 690 76.0 

Boilers Feed Linear 90.0 970 98.0 
Water Pumps 

A·Weighted 64.0 80.0 91.0 

C.C.w. linear 91.0 92.0 93.0 
Equipment 

A·Weighted 650 75.0 860 

Fuel Heater Linear 99.6 92.9 91.2 

Gas Reducing Linear 682 68.9 69.5 
Station 

A-Weighted 42.2 519 62.5 
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500 1000 2000 

75.0 84.0 80.8 

72.0 84.0 82.6 

83.0 63.0 80.0 

80.0 83.0 82.0 

79.0 70.0 67.0 

76.0 70.0 690 

100.0 102.0 99.0 

97.0 102.0 1010 

95.0 97.0 94.0 

92.0 97.0 960 

94.8 88.2 85.2 

70.7 75.5 80A 

67.7 75.5 82A 

LAeq LAeq 
Remarks 

4000 8000 dB dB(A) 

85.0 77.1 101.7 Given by 
EEHC 

66.0 75.1 90.0 

77.0 56.0 95.0 Measured 
by 

78.0 54.0 88.0 
MB 

62.0 56.0 89.1 Measured 
by 

63.0 54.0 80.3 
MB 

95.0 87.0 107.0 Given by 
EEHC 

96.0 85.0 105.9 

90.0 86.0 1023 Given by 

91.0 84.0 101.0 EEHC 

86.8 72.5 88.9 Calculated 
by MB 

70.7 62.3 82.9 Given by 
EEHC 

71.7 60.3 83.7 
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Table 6-19 

Predicted Operational Noise Levels 

Egyptian Standard World Bank Guideline Predicted 
Receptor (dB(A)) (dB(A))121 Level 

Day·time Night.time Day·time Night·time (dB(A)) 
Fence of the Power Plant (1) 65 55 55 45 54.6 

100 m away from the Fence of the 65 55 55 45 < 45 
Power Plant(1) 

Notes: 
(1) Categorized as "Residential·Commercial area" in Egyptian standards and as "Residential

Institutional" in World Bank guidelines. 
(2) If the specified noise criterion is not met, the plant must not give rise to an increase in background 

levels of more than 3 dB(A) in order to comply with the guidance. 
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Figure 6-29(A) 

Giza North Power Plant Site Layout Area 
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Figure 6-29 (8) 

Individual Point Sources of a Significant Amount of Noise in the Power Plant 
[Main Sources Inside the Power Plant (2D view)] 
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Figure 6-29 (C) 

3D View of the Power Plant Buildings 
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Figure 6-30 

Noise Gradient Contours for the Giza North Power Plant, in Lden 
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Figure 6-31 

Noise Levels for Giza North Power Plant, in Lden 

---------------------------------------------~--------------------: 53.5 54.1 54.6 54.1 
I 
J 

: 54.7 55.4 55.8 56.2 

50.2 50.5 50.9 52.2 49.3 49.2 48.8 46.7 45.8 45.6 46.2 ~.5 

v-r-'r-:.i'" 7 51.6 50.7 50.7 48.5 47.446.5 47.5 45.5 #.6 
I 
I 

: 55.9 56.8 57.5 58.3 

:57.158.3 59.6 60.2 49.7 48.7 46.5 45.1 41.1 
I 
I 

I 
I 

: 58.1 59.8 61.5 62.8 1.6 49.8 47.8 46.8 45.6 41.5 
I 

I 

: 59.7 61.8 63.8 66.3 49.1 48.8 47.7 46.8 45.8 44.9 
I 
I 

:60.0 62.5 65.9 69.1 74.1 63.8 70'\jg.3 64 48.8 49.2 49.7 49.5 49.1 ~.2 

I ~::it o'.lI.IiiI~ I 

:60.9 63.5 67.0 70,6 7~.~78.~.4 67, .0 49.7 49.3 48.5 48.1 46.4 «1.3 

:61.1 63.8 67.6 71.4 78~5.S*Ji:t 66 48.2 48.6 46.9 46.1 46.4 ~.D 
: 60.6 63.5 67.5 71.5 7~.'6. *.9 66.5 58. 58.8 48.6 48.3 47.5 46.4 ~.3 

161.0 63.6 66.8 70.5 78~.7~-70.5 66.3 .58 .3 47.6 46.5 46.5 43.7 ~.3 
:59.8 62.6 65.0 68.2 73.~6.5 74.5-%.9 67.3 62.0 58.8 55 45.3 45.S +t.o 
:58.8 60.8 62.9 65.3 .2 71.0. 52.3 58.7 60 

:57.6 59.1 60.6 62.1 57.1 56.9 61.0 64.6 61.9~.2 49.1 50 

156.4 57.5 58.6 58.2 54.9 50.9 57.0 62.0· 60.9 58.2 53.9 .36 
I 
I 

:55.2 55.9 56.S 55.8 51.2 51.6 54.7 59.1 58.6 57.6 55.9 51.5 

I 
I 

42.3 44.9 44.4 4q.3 
I 

I 

40.4 39.7 40.2 4~.2 
I 
I 

42.3 44.4 42.3 4,.1 
I 

I 

46.0 44.4 44.0 42'.8 
I 

I I 
I I 

:53.9 54.7 55.0 47.3 49,1 51.7 53.1 55.4 56.6 56.4 53,7 53.2 .4 46.0 45.8 44.6 ~.2 
I I 
I I 

:53.2 53.6 51.9 48.1 48.2 50.8 51.3 52.3 54.9 54.3 54.3 51.7 51.6 49.0 45.1 44.4 41.0 
I I 
I I 

:52.0 52.5 45.8 46.8 47.6 49.3 49.7 50.9 53.1 53.3 53.5 52.6 51.0 50.2 47.7 44.2 ~.9 
• I 

I I 

:51.251.2 44.145.6 45.6 48.148.549.9 51.452.6 52.4 52.0 51.049.8 48.9 46.6 ~.5 

ESIA for Giza North Combined Cycle Power Project 
January 2010 

Chapter 6· Page 101 of 156 



ENGINEERING CONSULTANTS GROUP 

Figure 6-32 

3D View Noise Gradient Contours for Giza North Power Plant, in Lden 

ESIA for Giza North Combined Cycle Power Project 
January 20 I 0 

Chapter 6- Page 102 of 156 



ENGINEERING CONSULTANTS GROUP 

Figure 6-33 

Noise Gradient Contours for Giza North Power Plant, at Daytime, in Lden 
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Figure 6-34 

Noise Levels for Giza North Power Plant at Daytime. in Lden 
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Figure 6-35 

3D View for Noise Gradient Contours for Giza North Power Plant at Daytime, in Laen 
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Figure 6-36 

Noise Gradient Contours for Giza North Power Plant at Eveningtime, in Lden 
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Figure 6-37 

Noise Levels for Giza North Power Plant at Eveningtime, in Lden 
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Figure 6-38 

3D View for Noise Gradient Contours for 
Giza North Power Plant at Eveningtime, in Lden 
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Figure 6-39 

Noise Gradient Contours for Giza North Power Plant at Night-time, in Lden 
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Figure 6-40 

Noise Levels for Giza North power Plant at Night-time, in Lden 
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Figure 6-41 

3D View for Noise Gradient Contours for Giza North power Plant at Night-time, In Loon 
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Figure 6-42 

Noise Level Values around and inside the Giza North Power Plant, in Lden 
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Figure 6-43 

Noise Level Values around and inside Giza North Power Plant at Daytime, in Lden 
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The predicted operational noise levels at the site boundary are below the 
Egyptian and World Bank Standards for daytime and night-time noise. 

It should be noted that the predicted noise levels are based on conservative 
assumptions for noise attenuation and weather conditions. Therefore, noise 
from the operating plant is not expected to give rise to any significant noise 
impacts at receptors in the area. 

Superimposition of the background noise in the area on the predicted 
operational noise levels will result in the overall noise levels complying with 
the Egyptian Environmental Laws 4/1994 and 9/2009. All predictions indicate 
a full compliance at the station fence. Only at the northern part, 
superimposition of both of the noise levels may exceed the standards and a 
solution of making the walls at the northern side thicker or higher would be 
applied. 

Operational Vibration 

The design of the power plant will ensure that all rotating machinery is 
correctly balanced and that reciprocating equipment is vibration isolated, to 
ensure that vibration will be imperceptible beyond the site boundary. Since the 
nearest receptor is some distance from the power compound within the site 
there will be no vibration impacts from the operating plant. 

6.4.6 Conclusion 

Predictions of unmitigated construction noise indicate that Egyptian and UK 
standards are met at all times and there will be no construction noise impacts. 
Neither will there be vibration impacts because the nearest receivers are 
distant from the working compound within the site. 

Egyptian and World Bank standards for operational noise are met at all 
receptors during daytime and night-time. Therefore, no significant noise 
impacts are expected. 

ESIA for Giza Nonh Combined Cycle Power Project 
January 2010 

Chapter 6- Page 1 14 of 1 56 



ENGINEERING CONSULTANTS GROUP 

6.5 FLORA AND FAUNA 

6.5.1 Introduction 

The assessment has examined the potential impacts of land take and 
disturbance of the proposed power plant on flora and fauna. 

6.5.2 Potential Impacts during Construction Phase 

Ecological impacts usually arise through direct damage to biotic diversity or 
indirect disturbances to their habitats or their qualitative characteristics. The 
assessment process begins by identifying the activities during the construction 
and operation phases of the project. It then identifies the main significant 
biotic components of the receiving environment that may come under stress 
or damage due to those previously identified project activities. Interactions 
between the two groups of factors determines the types of impacts which then 
would be subject to a process of evaluation to determine which of the impacts 
are significant and which are not. Usually, only significant impacts would be 
subject to further analysis and suggestion of mitigation measures to reduce 
the impact effects. 

Ecological surveys of the project site and its immediate surroundings have 
shown that all the floral species encountered are characteristic of this habitat 
and ecosystem. The project site represents one unit of the agricultural farm 
lands ecosystem that is replicated along the banks of both the EI-Rayyah EI
Beheiry and the River Nile. 

This reveals that such flora is very common to this region and the project 
hinterland and that none of them are of any ecological significance. 

In addition, the surveys have shown that the fauna of the site is of very limited 
diversity and includes species of very common occurrence and of low; or even 
none ecological significance as well. 

The site as a whole has a dense vegetation cover. However, it does not seem 
to harbor any ecologically significant vegetation or fauna. But this dense 
vegetation cover may allow planners to avoid some of the vegetation where it 
occurs as much as possible. 

Best environmental practices mandate the avoidance of un-necessary 
destruction of habitats, vegetation or direct damage to existing fauna. This is 
true even if the faunal and floral species are of no ecological or conservational 
value. 

Therefore, un-necessary clearance of vegetation specially those present in 
areas outside the planned layout of the project will be avoided. Otherwise, it is 
not anticipated for the construction phase to cause any impacts of ecological 
significance on the surrounding terrestrial ecosystem. 

6.5.3 Potential Impacts as a Result of Power Plant Operation 
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Based on the identified flora and fauna of the project area (Section 5.7),it is 
not anticipated that there will be any further impacts to fauna and flora as a 
result of the operation of the power station. 

The stack measuring 82 m in height would not present an obstacle given that 
the area is not an area of migrating birds. However, with the inclusion of 
measures such as lighting, to increase the visibility of stack at night or during 
weather conditions with poor visibility, this impact is not expected to be 
significant. 

6.5.4 Mitigation Measures 

The potential impacts of the proposed development on any existing flora and 
fauna will be minimized as a result of the following mitigation measures: 

• noise will be controlled during construction and operation, and will 
dissipate rapidly with distance from source. Any disturbance during 
construction and operation will therefore be localized (see Section 6.4); 

• run-off from construction activities and any movement of contaminants 
disturbed along the land flats, will be attenuated and disposed of in a 
controlled manner (as described in Section 6.3) to ensure that 
surrounding specieslhabitats are not Significantly affected; 

• proper mitigation measures will be incorporated in the design of the water 
intake and discharge to avoid negative impacts. Such mitigation 
measures are currently standardized worldwide (e.g. World Bank, 1991 & 
1996); and 

• Ficus elastica var decora and Ficus nitida will be used for decorating and 
landscaping the site when completing the new power plant. This is 
actually an economic process because one may obtain 200-300 individual 
plants from a single tree. 

6.5.5 Conclusion 

Irrespective of the fact that the site itself and surrounding areas are dense
vegetated, the significance to flora and fauna is considered to be limited. 
Given that the potential impacts of construction and operation of the proposed 
power plant are localized, there are no predicted significant effects. 

ESlA for Giza North Combined Cycle Power Project 
January 2010 

Chapter 6- Page 1 16 of 156 



ENGINEERING CONSULTANTS GROUP 

6.6 LAND USE, LANDSCAPE AND VISUAL IMPACT 

6.6.1 Land use 

The surrounding land uses in the area constitute mainly agriculture, scattered 
low-rise residential buildings and small and intermediate industries. To the 
north, east, northeast and southeast of the site are extended cultivated farms 
and to the west and west south are the road, the EI-Rayyah EI-Beheiry canal, 
the train railways and the cultivable farm lands. Around the site, also, (to the 
north and south) are light factory-type uses with very limited, factory type 
facilities. 

No adverse impacts to the agricultural or industrial centers, located to the 
complete-circle surrounding the site, industrial plants residential homes, or 
commercial facilities are anticipated. Potential impacts to the surrounding land 
uses include the effect of air emissions and the discharges to the aquatic 
environment, including any wastewater or thermal discharges. These impacts 
are addressed in the air quality and aquatic environment sections (Sections 
6.2 and 6.3). Landscape and visual impacts are discussed below. 

6.6.2 Landscape and Visual Impact 

The power plant will be a substantial structure with a stack height of 82m 
which, within the surrounding flat cultivated lands, will be highly visible for 5-
10km along the main regional Manshyyet EI-Qanater I Itay EI-Baroud Road 
and few kilometers inland. 

All existing views in the area will be strongly influenced by the construction of 
the power plant and, although the proposed power plant will emphasize an 
industrial appearance and scale of the local area farms, the potential visual 
impact will be mitigated by the existing cultivated areas, particularly the 
plantation of high trees around the site. The wider character of the area is also 
cultivated, such that the visual intrusion of the power plant will be salient 
against this context and backdrop. 

The one sensitive receptor in the area will be the residential complex of the 
power plant. From this premises the power plant will be seen in context with 
the eXisting industrial nature of the power plant, therefore although visible 
from this area the power plant is not regarded as being intrusive. 

Thus, while the power plant will be visible, the sensitivity of the landscape 
could be accommodated. It is antiCipated that the large scale of the 
agricultural and surrounding landscape will be able to visually accommodate 
the structures of the power plant in an acceptable context. Hence, the 
landscape impacts are predicted to be accommodated. 
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6.7 SOILS, GEOLOGY AND HYDROGEOLOGY 

6.7.1 Introduction 

The assessment of the impact of the proposed development on the soil, 
geology and hydrogeology has considered the following issues: 

• physical effects of construction activities on the soil profile; 

• potential contamination from construction and operation of the proposed 
power plant; and 

• effects on groundwater resources. 

The risk of seismic activity is discussed in Section 6.11. 

The assessment is based on information obtained from reports prepared by 
National Authority for Remote Sensing and Space Sciences (NARSS), 
National Research I nstitute of Astronomy & Geographics, and Commercial 
Services Corporation (CSC) describing the geology and geophysical structure 
of the site and its surroundings. 

6.7.2 Effects on Soils and Geological Features during Construction 

There are no special, sensitive or protected soil or geological features or 
mineral deposits within the site, hence the development of this area of land 
will not have any significant impacts on soil or geological features or on 
mineral resources. 

Construction activities can potentially alter the physical make up of the soil 
through a number of construction processes, including: 

• site preparation; 
• top soil removal and temporary mounding; 
• excavation for foundations; 
• provision of temporary drainage systems; 
• excavation for laying of pipes; and 
• excavation of trenching. 

These activities can alter the soil's make up through evacuating and 
compacting the soil (e.g. reducing infiltration and aeration) and by changing 
the surface topography. These changes to the site may also potentially affect 
recharge and drainage rates to local groundwater resources. However, given 
that the area of the power plant structures is limited to a confined space, 
ground water recharge rates at and around the project site and groundwater 
in the vicinity of the project area will not be significantly affected. The impact 
of power plant construction on local water resources is considered to be 
insignificant. 
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The potential for the direct impacts on the soil mentioned above is, however, 
largely dependent on the management of the construction site and 
construction activities. A range of mitigation measures will be implemented to 
protect soils (and, as a result, the limited groundwater resources) from the 
direct impacts of constructing the proposed power plant. These measures 
include the following: 

• engineered site drainage systems will be provided to collect, balance, 
treat as required and control the discharge of site run-off; 

• vehicles and personnel will be restricted from accessing areas not 
designated for construction to prevent accidental or unnecessary 
disturbance or compaction of the soil; 

• spoil from construction activities will be monitored and controlled; waste 
materials which are unsuitable for reuse on-site will be disposed of by a 
licensed contractor and the procedures for disposal will be audited by the 
project engineer and CEPC. 

The inclusion of the above mitigation measures means that there will be no 
significant direct impacts on soils or geological features from construction 
activities. 

6.7.3 Risk of Ground Contamination 

Following geotechnical investigations carried out by esc, according to the 
Dutch Guidelines, the topsoil cover is considered to be uncontaminated. 
However, the construction and operation of the proposed power plant has the 
potential to cause some contamination through spillages and leaks, especially 
around fuel storage areas during construction and fuel and chemical storage 
areas and supply lines for any hazardous substances during operation. 

Potential contaminating substances which will be present on the site during 
construction and operation will include fuels, lubricating oils, hydraulic fluids, 
water treatment chemicals, plant cleaning chemicals, sanitary effluent and 
detergents. 

The risk of land contamination will be minimized through a range of mitigation 
measures. These are considered below as appropriate to the construction and 
operation phases of the power plant. 

During Construction 

Land contamination will be minimized through the following mitigation 
measures: 

• provision of engineered site drainage systems during construction and 
operation to collect, balance, treat as required and control the discharge 
of site run-off; 

• protection of the soil from accidental pollution by bunding around 
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proposed storage areas for fuel and chemicals with the capability to store 
at least 110% of the volume of the storage facilities; 

• provision of oil and suspended solid interceptors, such as oil/water 
separators for the removal of pollutant loading from the site drainage and 
for the retention and containment of any accidental discharges during 
construction and operation; 

• removal of waste materials unsuitable for re-use on site during 
construction to appropriate licensed sanitary landfill sites; 

• management of excavations during construction so as to avoid the 
generation of drainage pathways to underlying aquifers; and 

• provision of impermeable bases in operational areas to prevent 
absorption of any spillage of process materials. 

The potential for contaminated sediments to be excavated during construction 
of the cooling water discharge and inlet structures is discussed in more detail 
in Section 6.3.2. 

During Operation 

Ground contamination during operation will be minimized through 
implementation of the following mitigation measures: 

• Bunds or sumps will be installed on-site to isolate areas of potential oil or 
other spillages, such as transformer bays, from the site drainage system. 

• Oil and chemical storage tanks will have secondary containment 
structures that will hold 110% of the contents of the largest storage tank. 

• Areas for unloading oil and hazardous chemical materials will be isolated 
by kerbs and provided with a sump, equipped with a manually operated 
valve. 

• The transformers will be provided with pits to retain 110% of the coolant 
capacity of the transformers which will include fire fighting water. 
Alternatively, each main oil-filled transformer foundation will drain through 
a corner sump directly to an underground oil collection chamber sized to 
retain 110% of the coolant capacity of the transformers plus deluge water 
(for the worst single catastrophic failure). Adjacent to this collection 
chamber will be constructed an oil separator which will normally function 
to separate any oil contaminated to the storm water collected from within 
the transformer foundations and the clean water drained to the discharge 
structure. The transformers will not contain PCBs. 

• Stormwater runoff from equipment slabs that may be subject to oil 
contamination exposure will be collected and channeled through an 
oil/water separator prior to discharge into the discharge structure. 
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With these mitigation measures in place, the construction and operation of the 
proposed power plant is not predicted to cause any ground contamination on
site or of the surrounding land. 

6.7.4 Groundwater Quality and Recharge 

The volume of water entering the aquifer from the proposed site is currently 
considered to be negligible. Creation of areas of impermeable hardstanding 
on the site will not therefore significantly affect groundwater recharge in the 
area. 

The mitigation measures set out in Section 6.7.3 will minimize the risk of 
contamination of groundwater from the proposed power plant during its 
construction and operation. As a result, no significant impacts on groundwater 
resources under the site are predicted during construction or operation. 

6.7.5 Conclusion 

Due to the characteristics of the soils and geology of the site, in particular the 
lack of any sensitive features, and the mitigation measures proposed as part 
of the construction and operation of the power plant, no significant impacts 
are predicted to occur. In addition, geotechnical investigations and topsoil 
testing will have to be carried out so as to make sure that the site is 
uncontaminated. 
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6.8 TRAFFIC 

6.8.1 Traffic Assessment Methodology 

Analysis of traffic impacts during construction and operation of the power 
station utilized both historical and field data. The statistical analysis, 
outsourced on behalf of CEPC/EEHC and reported in detail in baseline study 
performed by a Traffic and Transport expert team headed by Dr. Mohamed 
Youssry, Professor of Traffic and Transport Engineering, AI-Azhar University, 
Faculty of Engineering for this ESIA report requirements, considered an 
analysis of traffic speed and growth. 

The assessment considers the main roads linking the site with the 
surrounding road network as well as the regional roads, as indicated in 
Section 5.10. 

There are no Egyptian standards or World Bank guidelines with respect to 
assessing the significance of changes in traffic flow on road networks. The 
analysis presented here and undertaken by the Expert Team compares the 
anticipated impacts with guidance reported in the Highway Capacity Manual 
(HCM) of the US Federal Highway Administration (FHWA). 

6.8.2 Traffic Analysis During Construction 

The schedule for construction works, the anticipated volume of traffic 
generated and the routes used, is discussed in detail in Section 4.7 of this 
report. 

Three mathematical models were developed in order to estimate projected 
growth of the existing traffic flows to the year during which peak construction 
activity is likely to occur (2011-2012) and the year of completion 2012/2013. 
The traffic growth rates derived from the models were used to estimate traffic 
volumes for 2011/2012. 

The traffic analysis is based on estimating the Level of Service (LOS) of the 
Qanater 1 Khatatba Road. LOS is a qualitative measure that describes the 
operational conditions within a traffic stream and the perception by motorists 
and passengers. The LOS analysis was carried out by the Expert Team, as 
described by the Highway Capacity Manual (HCM), second edition, published 
by the US Federal Highway Administration (FHWA) in 1994 for two-way two
lane highways. In addition, speed analysis was used to estimate the average 
travel speed along the Qanater 1 Khatatba Road and to assess the variation of 
the average speed. 

The LOS is classified using a lettering system as set out below. 

To conceive the traffic operating conditions under any of the levels C, 0 or E, 
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the following descriptions are used by the HCM. 

• LOS A., the best level with high operating speed and very low density. 

• LOS S., occurs in the zone of stable flow, with operating speeds 
beginning to be restricted somewhat by traffic condition. 

• LOS C; average speed is about 85 km/hr on level terrain; unrestricted 
passing demand exceeds passing capacity; percent time delay up to 
60%; service flow rate starts from 750 up to 1200 passenger car per hour 
(pcph) in both directions. 

• LOS 0; average speed of 80 km/hr can still be maintained under ideal 
conditions; unstable traffic flow is approached; passing becomes 
extremely difficult because passing capacity approaches zero; percentage 
time delay approaches 75%; maximum service flow rates of 1800 (pcph) 
in both directions. 

• LOS E; Speeds will drop below 80 km/hr under ideal conditions; passing 
is virtually impossible; capacity is 2800 (pcph) in both directions; 
percentage time delay exceeds 75%. 

• LOS F; the forced flow and stop-and-go conditions at a low speeds, 
where volumes are above capacity. 

The analysis was carried out at two levels: regional roads and surrounding 
roads. 

National/Regional Roads 

The peak hour volume for the national I regional roads (1) is ranged between 
10% -15% of the daily traffic volume. This rate is applied to all national/ 
regional roads within the study area of influence. 

Table 6-17 shows the volume-to-capacity ratio for the national/regional 
highways during the peak hour, where this ratio illustrates that the level of 
service of Cairo/Alexandria Desert Highway, Cairo/Suez Desert Highway and 
Cairo/Ain Sokhna Freeway is level of service (A), which is considered a good 
indicator of the national/regional road traffic conditions, while the level of 
service of Cairo/Alexandria Agricultural Highway is Level of Service (F). 

(1) The Egyptian Code of Practice for Rural and Urban Roads, 1998. 
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Table 6-20 

Peak Hour Volume and Volume-to- Capacity (VIC) 
Ratios for the National I Regional Roads in the Year 2008 

National I Regional Road Peak Hour Volume Volume-to-Capacity 
(Veh/hr/dir) Ratio (VIC) 

Cairo/Alexandria Desert Highway 1644 0.25 
Cairo/Alexandria Agr. Highway 6229 More than 1 
Cairo/Suez Desert Highway 984 0.22 
Cairo/Ain Sokhna Freeway 509 0.08 

VOlume-to-Capacity calculations in Table 6-20 are based on lane capacity as 
follows: 

• Cairo/Alexandria Agricultural Highway: 2000 veh/hour. 
• Cairo/Alexandria Desert Highway: 2200 veh/hour. 
• Cairo/Suez Desert Highway: 2200 veh/hour. 
• Cairo/Ain Sokhna Freeway: 2200 veh/hour. 

Surrounding Roads 

The regional highway capacities are determined according to specification in 
Highway Capacity Manual (Transportation Research Board, USA, 2000). The 
level of service for regional roads is determined using the results of the traffic 
survey for these roads and the volume-to-capacity was calculated during the 
peak hour as it is considered to be the critical hour in a day for traffic on this 
road. 

Table 6-21 shows the volume to capacity ratios for Qanated I Khatatba Road. 
Traffic coming from Khatatba to Qanater has a peak flow of 416 vehicles/hour 
which is equal to 479 pcu(·)/hour. While, the traffic in the opposite direction 
Le. from Qanater to Khatatba has a peak flow of 339 vehicles/hour which is 
equal to 389 pcu/hour. The capacity of this road is considered as 1000 
pcu/hour/lane. Table 6-21 below shows that the level of service during the 
peak hours for Qanater / Khatatba road is level of service(A). 

(*) pcu = passenger car unit. 
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Volume-ta-Capacity Ratios for Qanater / Khatatba Road 

Peak Hour 
Volume-to-

Road Volume (V)(1) 
Capacity (C)(2) Capacity Ratio 

(VIC) 

Coming From Khatatba to Qanater 416 1000 0.41 
Coming From Qanater to Khatatba 339 1000 0.33 

Notes: 
(1) Peak hour flow during morning peak in normal day for each direction (pcu/hour/lane) 
(2) The capacity is 1000 pculhourllane 

6.8.3 Construction Traffic Assessment Conclusion 

Traffic impact analysis depends on estimation of the peak hour volumes 
during both construction period and after operation. A comparison of the level 
of service will show the amount of impact envisaged by the new power plant. 

The analysis is conducted on the main road linking the power plant site with 
the surrounding road network as well as the regional roads. Roadway or traffic 
operational improvement would be addressed as alternative site 
improvements, and would be evaluated for peak hour effectiveness. The 
analysis will be carried out for two cases: during construction and post 
construction, i.e. during operation of the power plant. 

The analysis has been conducted on four regional roads (Cairo/Alexandria 
Desert Highway, Cairo/Alexandria Agriculture Highway, Cairo/Suez Highway 
and Cairo/Ain Sokhna Freeway). The improvement of the geometric and 
working characteristics is evaluated to improve the traffic flow in the peak 
hours on this type of roads. 

In the case of "construction" period, the generated traffic related to 
construction period will be superimposed on the existing traffic flow to produce 
the expected traffic during construction. The amount of peak hour traffic 
during construction was 94 vehicles/hour. The traffic growth was estimated 
using traffic growth trend on national highways in Egypt (see Figure 6-44). 
Therefore, the peak hour traffic on Qanater / Khatatba road is expected to be 
increased by 5% - 7% during the first year of construction (2010). In the case 
of operation stage, traffic volumes for Qanater / Katatba road in year 2012 
were estimated based on an annual rate of increase of about 5% to the 
existing traffic relative to the base year traffic counts at year 2009. This means 
that the traffic counts of 2009 were expanded to the expected future 
conditions, and then the generated traffic from the power plant was added to 
the forecasted traffic. Table 6-22 shows the traffic volumes for Qanater / 
Khatatba Road with and without the construction of the new Giza North Power 
Plant. 
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Figure 6-44 

Annual Average Daily Traffic growth and the Regression Curve 
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Table 6-22 

Traffic Volume for Qanater I Khatatba Road with and 
without the New Power Plant (in Vehic/eslhr) 

1 E t d t ff xpec e ra Ie vo ume In year 2010 
Morning Peak Hour Evening Peak Hour 

Without During Without During 
Power Plant Construction Power Plant Construction 

To Qanater 437 531 344 389 
To Khatatba 356 450 282 325 

2 E tdtffVI xpec e ra IC o ume In year 2011 
Morning Peak Hour Evening Peak Hour 

Without During Without During 
Power Plant Construction Power Plant Construction 

To Qanater 459 553 361 405 
To Khatatba 374 468 296 340 

3. E xpected tra ff V I ic o ume in year 201 2 
Morning Peak Hour . Evening Peak Hour 

Without During Without During 
Power Plant Construction Power Plant Construction 

To Qanater 482 569 379 466 
To Khatatba 393 480 311 398 

Table 6-23 

Summary of Peak Construction Traffic 

Traffic Generation 

Vehicle Type Day Shift 
Peak 

(veh/hour) 
Heavy Goods Vehicles 10 
Construction Workers 82 
Vehicles 
Abnormal Loads 2 
Total 94 

. . 
Source: The Egyptian Electricity Holding Company . 
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Total during 
the shift 

100 
164 

4 
268 

Night Shift 
Peak Total during 

(veh/hour) the shift 
0 0 

44 88 

0 0 
44 88 
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It is concluded that during construction, the results show that the traffic 
volume is at its maximum level for Qanater / Katatba road in year 2012and is 
equal to 482 veh.lhr in Qanater direction. In the opposite direction (To 
Katatba), the traffic volume is equal to 393 veh/hr. Therefore the VIC ratio will 
be increased from (0.41) to (0.48) which means that the level of service will 
remain level (A). while during operation of the power Plant and after 
construction, traffic volume at its maximum will be 569 veh/hr in Qanater 
direction. In the opposite direction (To Katatba), the traffic volume is 480 
veh/hr. During this period the volume-to-capacity ratio will reach (0.56), and 
level of service will be level (B) which is a reliable LOS. 

Intersections / U- Turns 

The intersections are typical at grade T - intersections. They are confined to 
the driveways farms and cultivated projects along the regional road Qanater / 
Katatba. Traffic is very light at these intersections yet the vehicles using the 
driveways are very diversified; including carts, tractors, p.c, pickups and 
trucks. 

Adding the traffic generated due to the construction of the plant will not make 
a serious change in the traffic at these intersections. Yet cautious could be 
taken during entering and exiting the project site and the entrance should be 
provided with adequate acceleration and deceleration lanes to accommodate 
the heavy vehicles and abnormal loads while accessing the project site. 

u- Turns are not available along the road section from Qanater to Katatba 
except in Qanater and Katatba cities. 

A similar analysis carried out for the regional roads; Cairo/Alexandria Desert 
Highway, Cairo/Alexandria Agricultural Highway, Cairo/Suez Desert Highway 
and Cairo/Ain Sokhna Freeway, considered in the study during the 
construction stage. Table 6-24 shows the expected traffic volumes on the 
three regional roads in the years 2009- 2012 in both cases: without and during 
the construction and year 2013 without and post construction. 

From the previous table it is obvious that the Average Daily Traffic for regional 
roads (MDT) during construction is considered critical case compared to post 
construction. However, the increase expected in traffic volume differs from 
highway to another, for instance the prospective increment on 
Cairo/Alexandria Desert Highway and Cairo/Suez Desert Highway may lead to 
an increase in VIC ratio from (0.25) to (0.35) and from (0.30) to (0.41) 
respectively after the opening of the station in year 2013. This slight increase 
will not change the level of service of these roads which is level (A). Also, 
Cairo/Alexandria Agricultural Highway which has level of service (F) will never 
change its characteristics. While Cairo/Ain Sokhna Freeway the level of 
service will still the same .i.e. level of service (A). As in all cases it is clear that 
the effect of the increase in traffic volumes concerning the new power station 
either during or post construction is very small in case of Regional Roads. 

Table 6·24 
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Road Section 

Cairo! Alex. 

Desert 

Highway 

Cairo! Alex. 

Agr. Highway 

Cairo/Suez 

Desert 

Highway 

Cairo/Ain 

Sokhna 

Freeway 

Traffic Volumes for Related National/Regional Roads 
with and without the New Power Plant (in vehicle/hour/direction) 

2009 2010 2011 2012 2013 

Without Dur1ng Without During Without Dur1ng Without Dur1ng Without Post 

Canst. Canst. Canst. Canst. Canst. Canst. Canst. Canst. Canst. Canst. 

32969 33063 35428 35522 38069 38163 40907 41001 43956 44043 

133244 133338 148834 148928 166247 166341 185698 185792 207425 207512 

19606 19700 20983 21077 22456 22550 24032 24126 25719 25806 

8064 8158 9032 9126 10116 10210 11330 11424 12689 12776 

Traffic management system and mitigation measures 

Although the effects of construction traffic are likely to be limited, a number of 
good management measures will be undertaken. These comprise: 

• construction workers will be transported to the site by minibuses; 

• prescribed routes for construction traffic will be agreed with the 
appropriate authorities, particularly with respect to HGV traffic and 
abnormal loads if required by the CAA; and 

• abnormal load movements will adhere to prescribed routes to be agreed 
with the appropriate authorities - these will be scheduled to avoid peak 
hours on local roads and published in advance to minimize possible 
disruption if required by the CAA. 

With the inclusion of the mitigation measures, the potential impacts upon the 
affected roads will not be significant. 

6.8.4 Operational Traffic 

Construction and commissioning of the power plant is expected to be 
complete in 2012/2013. 

Operational Workers 

The power plant will operate 24 hours a day, 7 days a week and will employ 
approximately 400-500 people. During a normal working day it is understood 
that 330-400 employees will access the site at the beginning and end of the 
working day. Peak vehicular activity of 56 movements will occur at the start 
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and end of the normal working day, assuming that part of the workers travel to 
the power plant by private motor vehicle with a vehicle occupancy rate of 4 
and another part of the workers travel to the power plant by van motor vehicle 
with a vehicle occupancy rate of 8-10. During night-time and official holidays, 
60-72 employees will be on-site. 

Heavy Goods Vehicles (HGVs) 

All delivery of gas and heavy fuel oil will be via pipelines. Therefore, the only 
HGV movements arising from the operation of the power plant will be 
associated with the delivery of light fuel oil (sollar), process materials or 
maintenance equipment. Delivery of these materials is estimated to generate 
approximately two HGVs, or four HGVs !l1ovements, per day. 

ASSignment of Operational Traffic 

Operational staff are likely to originate from Imbaba and Menshat EI-Qanater 
and surrounding cities and will therefore access the site via the Qanater I 
Khatatba road. 

A summary of generated traffic is given in Table 6-25. 

Table 6-25 

Summary of Generated Operational Traffic 

Type Vehicle Peak Period Daily 

HGV 6 12 

Car/LGV 81 162 

Total 87 174 

6.8.5 Operational Traffic Impacts 

Percentage increases in peak hour traffic flows during the operation of the 
power plant are about 2-4% on the Qanater I Khatatba Road to the site of the 
power plant. 

These small increases in road usage are insufficient to cause any noticeable 
impacts during peak hours on traffic conditions, cyclists or pedestrians and, 
therefore, no significant effects are predicted. 
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6.8.6 Parking Demand 

Parking demand differs, in general, by land use type and density. It is also 
affected by the presence of public transport modes and laws imposed and the 
zoning ordinances. Parking demand also changes by time due to changes in 
car ownership, traffic management measures and changes in employment 
densities. International references* normally provide parking rates as a 
percentage of the land use area or number of employees. For instance, the 
parking rate for industrial parks is given as space per 100 or 200 m2 of the 
gross building area. 

In this study, the total expected employment of Giza power plant is 400 
employees covering all jobs (executive directors, engineers, accountants, 
technicians, etc). The plant works three shifts over the 24 hours, each shift is 
8 hours (8.00 am-4.00 pm - 4.00 pm-12.00pm -12.00pm-8.00am). 

According to the low possession of private cars to workers in the plant 
compared to International Measurements, the car ownership can be 
calculated from similar places by 1 car for every 10 workers. As the total 
number are 400 workers so we need a parking area for 40 cars, and 10% 
increase for visitors so the total becomes 45 places. Also parking places 
should be provided during construction. 

6.8.7 Conclusion and Recommendations 

A comprehensive reconnaissance was carried out to define the study area 
around the power plant. A video tape was recorded to identify the 
characteristics of the area under study. 

The power plant is accessible from Cairo through the route: Cairo I Qanater 
road Qanater - Khatatba road. Giza power plant is located along the road 
Qanater - Khatatba at the road sign 18 km to Khatatba towards the direction 
to Khatatba the project site lies on the left side of the road while EI-Rayyah EI
Beheiry lies to the right of the road. 

There is one proposed entrance to the site; The entrance along the road 
Qanater - Khatatba lying to the west of the project site with width 5-6m.The 
entrance should be reconstructed to accommodate the flow of heavy vehicles 
and abnormal loads as well. This entrance has no obstacles to obstruct trucks 
from access to the plant. Electricity posts (5 m high) extends along the 
western side of the project side. 

Regarding the regional roads leading to the Power Plant there is only one 
main road, namely Qanater - Khatatba Road. 

(*) Traffic Engineering Handbook, 5th edition, 1999, Washington, D.C. : Institute ofTransportation Engineering. 

Concerning the national Roads connecting the Power Plant to the main ports 
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in Egypt the following roads are mentioned: 

Cairo I Alexandria Desert Highway. 
Cairo I Alexandria Agricultural Highway. 
Cairo I Suez Desert Highway. 
Port said I Suez Highway. 

Manual counts were carried out; the traffic surveys taken proved that the 
prevailing traffic volumes are quite moderate even during peak periods. 

The operational characteristics of the road section (5.0 Km) on the regional 
road (Qanater I Khatatba ) are identified. Ultimately the prevailing level of 
service (LOS) of the subject road section proved to be level A. 

To anticipate the future traffic condition taking into consideration the impact of 
the power plant during both construction stage and operation stage, the traffic 
growth was estimated using the traffic growth trend on the national Egyptian 
highways. The generated traffic from the power plant is then superimposed on 
the anticipated traffic volume of Qanater I Khatatba road in year 2012. It was 
proved that the VIC ratio increased from 0.41 (prevailing) to 0.48 (future) 
during the construction stage which means that the LOS is kept at the level A. 
While during the operation VIC is 0.56 reducing the LOS to level B which is 
also a highly accepted LOS. 

Traffic studies showed that the prevailing and future peak volumes are 
relatively moderate proving that the power plant traffic demand is not 
expected to affect the traffic conditions at the intersections or U-Turns. 

For the completion of the study parking demand is considered. Parking 
demand differs, in general, by land use type and density. As the total number 
of employees in the plant is 400 workers so we need a parking area for 40 
cars, and 10% increase for visitors so the total becomes 45 places. The 
parking supply should be considered during the planning of the site. Also 
parking places should be provided during construction. 

Overall, the traffic impacts associated with the construction and operation of 
the power plant are considered to be minor and not significant. 

It is recommended to consider the following: 

1- Abnormal load vehicles should be escorted by traffic police to clear 
the way for them while entering the project site. 

2- Upgrading the recommended entrance proposed in the study 
reconstructing acceleration and using it as the main entrance to the 
power plant. 

3- Supplying parking space of about 1000 m2 during the planning of the 
construction of the power plant. 

4- The drivers, particularly the truck drivers, should be familiar with Nile 
delta roads mainly characterized by narrow right of way. 
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6.9 SOCIO-ECONOMIC EFFECTS 

6.9.1 Introduction 

The administrative structure within which the power plant is situated is 
explained in Section 5.12 of this report. 

This section addresses the socio-economic impacts associated with the 
construction and operation of the Giza North Power Plant. The nearest 
permanent settlements to the proposed plant are the EI-Katta and Menshat EI
Qanater residential communities to the south east and north west of the site 
area. The Entire 6th of October Governorate, with its Districts, Marakez and 
Cities, is likely to experience the positive and negative socio-economic 
impacts from the construction and operation of the plant. However, Imbaba 
and Menshat EI-Qanater, particulary, may experience the greatest socio
economic impacts due to its proximity to the plant. 

The assessment of impacts draws upon baseline data collected and provided 
by ECG, the Egyptian Electricity Holding Company (EEHC) and the Cairo 
Electricity Production Company (CEPC) during preparation for this socio
economic analysis and impact report. No information on existing income levels 
was available from the Governorate, the 6th of October city and District 
Authorities. 

6.9.2 Resettlement within the Power Plant Area 

As there are permanent staff settlements within the 6th of October, Giza and 
Cairo Region, no resettlement or displacement of people is envisaged. 

6.9.3 Land Acquisition 

The plant is sited on land bought by the Cairo Electricity Production Company 
(CEPC) from Mr. Mohamed Galal Mohamed Kandil according to Contract 
dated Sunday, 7 of June 2009 (commercial transaction) (Figure 6-45) and 
assigned for the development o{)f the power plant. The land is formally the 
whole area allocated to the Giza North power plant. The land is located at EI
Katta village, Markaz Imbaba, the 6th of October Governorate, in the area 
belonging today to the 6th of October Governorate (previously a portion of 
Giza Governorate) with a total area of 70.75 Feddans (i.e. 297,250 m2). 
Historically, all land in Egypt belongs to the state and is assigned to specific 
owners only via Governmental authorization. 

Socio-economic Impact Assessment of Land Acquisition revealed that the 
existing plantations were being managed by 4 farm employees of the owner, 
who were salaried and were not beneficiary of the annual farm revenue 
(estimated 250,000 Egyptian Pounds). These 4 farm workers have already 
similar jobs in the surrounding farms and will also be eligible for employment 
at the site during construction. 
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Figure 6-45 

Land Acquisition Purchase Contract (First Page) 
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Neighboring farmers are fully informed about the planned power plant. The 
neighbors welcomed the plant as these developments are perceived to 
increase the value of the land in the area. 

6.9.4 Employment Generation 

A key positive socio-economic impact of the development of the power plant 
will be the generation of employment during its construction and operation. 
CEPC proposes to operate a policy of preferential employment of locally 
resident workers depending on skills and availability in order to maximize local 
employment benefits. This local workforce will be drawn from the 6th of 
October, Giza, Cairo areas and their Districts and other neighboring cities. 

It should be noted that construction work within the Egyptian Governorates is 
traditionally undertaken by migrant labor from Upper Egypt. Migrants are 
normally attracted to the area of projects construction within Egypt by the 
availability of manual work, which is traditionally not undertaken by indigenous 
residents. Migrants find accommodation within the area and its surrounding 
districts and remain in the area until employment prospects elsewhere draw 
them away. Given the plethora of construction activity ongoing in the 6th of 
October and Greater Cairo areas, the number of workers available for 
construction of the power plant, is likely to be high. 

Available employment data described in the First Section of this report 
suggests that unemployment in the whole Governorate of Giza lies around 
10% and in the Giza Governorate, around 1,749,640 people from the active 
workforce. Statistics suggest that approximately 70% of this labor force is 
comprised of industry and commerce workers and around 62% of the 
Governorate's workforce are categorized as skilled, having been trained in 
various disciplines. 

The estimated employment generated during construction of the plant is 
anticipated to be as follows: 

• ·80 workers provided by the Architect Engineer; 
• 1200 local employees for the civil work; and 
• 900 local employees for mechanical and electrical work. 

Local workers will represent approximately 95% of the civil and mechanical 
construction work. 

In addition, the Architect Engineer will provide approximately 35 persons who 
will manage 35 other local personnel who will in turn manage local teams. 
Local employees to cover management activities will represent approximately 
75% of the staff. 

The entire labor force will be daily commuters, thus there will be no worker 
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housing or associated facilities to be erected on site during construction or 
operation. Following general practice in the area, minibuses will be provided to 
bring construction workers to the site from Suez area and surrounding cities. 

The contractors will be responsible for relevant temporary water/toilet facilities 
during operation and the need to provide appropriate services will be specified 
in their contracts. 

Following construction of the power plant, the majority of manual jobs will 
become redundant, however given the large number of other construction 
activities in the wider area, this is not anticipated to present any negative 
impacts to the local workforce. 

During operation of the power plant, both skilled and unskilled staff will be 
recruited from the local workforce. Unskilled positions will include drivers, 
cooks, cleaners, clerks and secretaries and security guards. Many of these 
jobs could be filled by women. The project company will employ people with 
due regard to their equal opportunities policy. 

The construction and operation of the power plant is therefore anticipated to 
provide significant employment opportunities within the Giza North area and to 
the workforce of the surrounding Cities. The employment generated by the 
power plant will be an important positive impact of the proposed project. 

Efforts will be made to ensure that the poor are included in the benefit stream, 
e.g. through employment during construction phase. 

6.9.5 Direct and Indirect Income Effects 

Direct Income Effects 

The potential direct income effects during construction and operation of the 
power plant include: 

• income from the permanent and temporary jobs that will be provided 
during the construction and operation of the plant. Market rates will be 
paid to all workers who will, in turn, spend the money in the local 
economy through goods and services bought in the area; 

• income from locally placed orders for goods and services during 
construction and operation phases including contracts for the provision of 
construction materials and services, maintenance repairs and equipment 
servicing, and the establishment of supply contracts (e.g. security, waste 
disposal, food, cleaning, catering, transport, laundry etc.). 

The average wage of an unskilled and skilled employee is 40 and 170 
Egyptian pounds per day ($7.5 - $32). Typically about 30% of the capital cost 
of the plant is likely to be expended in the region, covering payroll, civil 
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construction materials, erection works, local plant and equipment hire! 
purchase, general construction materials etc. 

The typical annual operational expenditure of the power plant will be in the 
region of US$ 4 million, although in years where substantial maintenance is 
carried out, expenditure can be expected to rise to US$ 7 million. 

Approximately, 70% of this operational expenditure will be spent locally on 
labor, consumables, equipment and general maintenance. 

Indirect Income Effects 

Indirectly, the power plant is likely to raise the profile of the region, and in 
securing the supply of power to the region will attract additional industrial 
investment resulting in jobs, improved infrastructure and service provision. 
Whilst this could be perceived as having potential negative long-term effects 
on local culture, the area has a long established industrial culture associated 
with major petroleum industrial activities of the EI-Rayyah (canal) EI-Beheiry 
Region. In addition, long term development plans of the Government of Egypt 
have designated the area for some future expansions. The power plant is 
therefore central to attracting this investment and the positive income
generating potential of these developments is likely to outweigh any negative 
impacts. 

6.9.6 Impacts on Fisheries 

Fishing is not a major activity in the site area and impacts are expected 
to be short·term and local. 

General Authority for Fishery Development is the main body responsible 
of fishing activities in Egypt. According to the Fishery Authority, and 
confirmed by visual inspection during site visits, almost no fishing 
activities exist in the EI·Kata area. 

Some 5 km to the northern direction along the EI·Rayyah EI-Beheiry 
canal, some 3 fishermen were observed fishing within the canal. When 
Interviewed, they mentioned that around 7 fishermen come to fish in this 
location. 

Experience from about 10 other power plants· located on bankal areas 
of the Nile River and Its branches • that have operated for a number of 
years indicate that the overall impacts on fisheries of slightly warmer 
water actually are positive, and consultations with the fishermen 
indicate that the catches in these areas have increased rather than 
decreased. Since this is part-time, small-scale fisheries no statistics are 
available, but after many years the warmer water around the various 
points of discharge, is clearly perceived by the fishermen to have 
positive effects. 
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6.9.7 Public Services 

A potential adverse effect of the power plant is increased demand for public 
services, such as water and wastewater provision, housing, education, health 
services, etc. An assessment of these impacts however does not suggest that 
any negative effects will be experienced. 

Drinking water during construction will be supplied to the plant with local water 
supply system of EI-Katta I Imbaba area. During plant construction, sanitary 
water will be provided also via local water system. During operation, all water 
for sanitary purposes will be supplied by the EI-Katta I Imbaba area water 
system. Sewage generated at the power plant will be disposed of via EI-Katta 
Ilmbaba area sewer system. 

As discussed in the First Section, migrant labor is traditionally attracted to the 
region and public services are considered by public officials to be more than 
adequate to absorb them. No provision of additional services is therefore 
considered necessary during construction or operation of the power plant. 

6.9.8 Off-site Activities During Construction 

All construction related activities will take place within the area belonging to 
the East Delta Electricity Production Company. The total area is 297,250 
square meters have, already, designated for the new plant. In addition to the 
area specifically designated for the plant, there is large empty space inside 
the purchased land next to the power plant designated area. All activities 
related to the construction of the new plant will therefore take place within the 
area belonging to the Cairo Electricity Production CO!1lpany, i.e. there will be 
no off-site activities or associated land acquisition during construction. 

Transmission lines which will evacuate power generated by the Giza North 
power plant will add connecting transmission lines to the Egyptian network. 
Some limited distance (11-15 km on 220kV and 1 km on 220 kV, too) 
transmission lines will connect the power plant to existing substations 
following new routes. Very small pieces of land will be taken against 
compensation. 

The power plant will be connected throUgh a 8 circuit lines, with 4 each 
connecting to two separate 2x220 kV network interconnected to the National 
Unified Power System (NUPS). The length of the proposed transmission line 
route is estimated to be 11-15 km long. A shorter connection had also been 
discussed, but has not been found acceptable as it will likely go through a 
number of orchards as well as cultivated lands. The proposed option seems to 
be less intrusive, both in terms of adverse socio-economic impacts and land 
acquisition challenges. 

The proposed transmission route of 11-15 km with an estimated 69 
transmission towers would be footed mostly (at least 80%) on dry, 
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unproductive land. The majority of affected land owners seem to have fairly 
large farms, with average land holdings estimated at 8-10 Feddans. The land 
required for each tower footing is expected to be maximum 20x20 meters. 
(this requirement will be almost half for angle towers compared to suspension 
towers). 

The final information related to the location of the associated infrastructure 
(i.e., transmission lines and substations) is to be determined by 
EEHC/EETC/CEPC. 

Also, a new gas pipeline route will have to be identified from the nearest pOint 
of supply within the gas network in consultation with EGAS. 

Gas connection will be implemented, where gas pipelines will be buried 
underground along the identified route. 

However, since the transmission lines and gas pipelines are likely to 
require some land acquisition (and possibly resettlement), a 
Resettlement Policy Framework (RPF) is prepared separately, as part of 
this ESIA work. 

Cultural Effects 

As the larger project area (i.e. the 6th of October) is already dominated by 
large scale heavy industrial activity, no cultural impacts are anticipated as a 
result of the power plant development. In addition, migrant manual labor is 
traditionally welcomed in the region resulting in no social or community 
problems. 

Conclusion 

It is clear that the construction and operation of the Giza North power facility 
will not result in any problem to the present workforce in the 6th of October 
area. It is, also, anticipated that the new power plant will provide a net positive 
socio-economic impact through the provision of employment opportunities and 
attraction of economic investment into the area. 

In addition, the use of local labor wherever practicable, will maximize these 
positive impacts through the development of the local skill base and will also 
generate increased demand for local services, materials and products. 
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6.10 

6.10.1 

6.10.2 

6.10.3 

ARCHAEOLOGICAL, HISTORIC AND CULTURAL HERITAGE 

Introduction 

This section assesses impacts on archaeological, historic and cultural 
resources as a result of the construction and operation of the Giza North 
power plant. 

Known Archaeological, Historic and Cultural Remains 

The baseline studies completed before found no available information to 
identify any archaeological, historic or cultural remains on the site or in the 
direct surrounding area. No buildings or remains of archaeological, historic or 
cultural significance, are known to exist along the access road to the site or in 
the surrounding area. This is supported by consultation undertaken by ECG 
with local officials and experts, during which it was stated that there are no 
identified archaeological remains at the proposed power plant site. This, also, 
is supported by the existence of the land farms extended in all directions 
around the site. 

Conclusion 

It is concluded that the construction and operation of the power plant will have 
no impact on any known archaeological, historic or cultural resources. 
Consultation undertaken with local officials and experts in Cairo head offices 
of the Supreme Council of Antiquities verified that the site is not of 
archaeological interest. 

In the event however, that remains being found construction will cease and 
the advice of the Supreme Council of Antiquities will be sought. Appropriate 
measures will be put in place to protect and/or excavate the remains, 
including the following procedures: 

• where possible, remains will be protected in-situ; 

• where identified remains cannot be protected, an excavation of the 
indicated area will be undertaken prior to the commencement of 
construction activities to record and remove vulnerable remains and 
features; 

• any finds of archaeological, historic or cultural significance will be given to 
the Supreme Council of Antiquities; and 

• preparation of a Chance Finds Procedure (see the BOX below) which lays 
out the steps to be taken if archaeological, historic or cultural remains or 
finds are discovered during construction activities. The procedures will 
clearly set out how the construction team will be briefed so that they are 
aware of what to look out for and the actions which must be taken should 
a potential find be uncovered. 
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The incorporation of these precautionary measures into the construction 
program will ensure that all potential remains of significance are recorded and 
are accorded the required protection where considered necessary. 

BOX 

CHANCE FINDS PROCEDURE(1) 

Chance find procedures will be used as follows: 

(a) Stop the construction activities in the area of the chance find; 
(b) Delineate the discovered site or area; 
(c) Secure the site to prevent any damage or loss of removable objects. In cases of 

removable antiquities or sensitive remains, a night guard shall be present until the 
responsible local authorities and the equivalent take over; 

(d) Notify the supervisory Engineer who in turn will notify the responsible local authorities 
and the General Authority of Antiquities immediately (within 24 hours or less); 

(e) Responsible local authorities and the General Authority of Antiquities would be in charge 
of protecting and preserving the site before deciding on subsequent appropriate 
procedures. This would require a preliminary evaluation of the findings to be performed 
by the archeologists of the General Authority of Antiquities (within 72 hours). The 
significance and importance of the findings should be assessed according to the various 
criteria relevant to cultural heritage; those include the aesthetic, historic, scientific or 
research, social and economic values; 

(f) Decisions on how to handle the finding shall be taken by the responsible authorities and 
the General Authority of Antiquities. This could include changes in the layout (such as 
when finding an irremovable remain of cultural or archeological importance) 
conservation, preservation, restoration and salvage; 

(g) Implementation for the authority decision concerning the management of the finding shall 
be communicated in writing by the General Authority of Antiquities; and 

(h) Construction work could resume only after permission is given from the responsible local 
authorities and the General Authority of Antiquities concerning safeguard of the heritage. 

These procedures must be referred to as standard provisions in construction contracts, when 
applicable, During project supervision, the Site Engineer shall monitor the above regulations 
relating to the treatment of any chance find encountered are observed. 

Notes: 
(1) Source: the World Bank. 
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6.11 

6.11.1 

6.11.2 

NATURAL DISASTER RISK 

Seismic Risk 

The Giza North area is not vulnerable to earthquakes. However, the power 
plant will be designed to conform to at least the Uniform Building Code Zone 3 
seismic criteria, according to US regulations for earthquake. These design 
criteria should be checked by the Consulting Engineering Firm. The selected 
criteria must be considered sufficient to withstand the level of seismic activity 
experienced in the Area. 

With safe selected criteria, the potential environmental impacts of a seismic 
event during power plant operation are not anticipated to be significant. 

Also, as indicated in Section 5.2, the site is located in the Nile valley low plain 
area, mainly covered with mud. This means that the area is characterized with 
its normal geotechnical and engineering properties which will be taken into 
consideration by the project Engineer. 

Flood Risk 

The risk of flash flooding in the project area, as indicated in Section 5.2 of this 
report, is considered to be low, hence the proposed power plant is largely 
located in an area classified as not representing significant flood risk. 

In order to further reduce any potential impacts of flooding during construction 
and operation, the following measures will be implemented: 

• during the early stages of construction, a site drainage system will be 
built, equipped to protect the site against potential flooding; 

• site drainage will be constructed in such a way so as to dissipate flood 
waters away from the main plant areas and to discharge clean waters to 
the sewer system and any potentially contaminated waters to the 
discharge structure via the oil interceptor; 

• the access road will be culverted to allow adequate transit of flood waters. 

With these provisions for controlling the impacts of the plant as a result of 
heavy rainfall, no significant flood risk impacts are predicted to occur. 
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6.12 

6.12.1 

6.12.2 

6.12.3 

MAJOR ACCIDENT HAZRDS 

Introduction 

A major accident is defined as a physical situation with a potential for harm to 
individuals, infrastructure and buildings, or for impairment and environmental 
damage. Major accident hazards of concern with respect to the construction 
and operation of the power plant are those with the potential for injury, 
impairment and/or damage external to the power plant perimeter. 

Assessment of Major Accident Hazards 

An assessment of major accident hazards associated with the construction 
and operation of the power plant should consider the following issues: 

• the potential risk to third party hazardous· industry, facilities or populations 
of the operation of the power plant; and 

• the potential risk to the power plant posed by third party hazardous 
industry or facilities. 

Given the measures incorporated into the design of the plant to minimize the 
risk from fire and explosion, the plant is not anticipated to pose a potential risk 
of any significance to any third party facilities. Furthermore, none of the third 
party industrial facilities and activities within 2 km of the site represent a 
significant risk of a major accident hazard to the power plant e.g. from fire, 
explosion, release of toxic gases etc. 

In addition, since natural gas will be delivered to the plant by pipeline, there 
will be no natural gas storage facilities on site. Furthermore, no hazardous 
chemicals will be held on site in quantities sufficient to pose a major hazard. 

Potential accidents may however occur as a result of ruptures to the gas 
pipeline during future development of the area. Whilst the pipeline connection 
is the responsibility of "City Gas", the following mitigation measures are 
recommended to avoid damage to the pipelines: 

• the minimum reinstated cover should be 1.2m above the pipeline; 

• above ground markers should be installed so as to clearly indicate the 
routes for all pipelines; and 

• valves should be located within the pipeline at regular intervals so that 
flow can be halted in the event of a rupture. 

Risk of Major Accidents on the Power Plant Site 
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Fire risks were identified during design of the power plant and in particular 
with regard to the following areas of the plant: 

• the gas turbines; 
• the boilers; 
• fuel oil storage tanks (1); 

• transformers; 
• turbine oil tank; and 
• electrical rooms. 

The power plant has been designed to be in conformance with the 
international code of the National Fire Protection Authority (NFPA), which 
requires particular specifications for fire protection(2) and compliance with local 
fire protection systems. A Fire Safety Plan will be developed and will be 
implemented prior to power plant commissioning. A permit from the Egyptian 
Civil Defense Authority is required prior to plant operation. 

An Industrial Hazard Assessment has not been undertaken and is not 
considered necessary since: 

• measures will be incorporated into the design of the plant to minimize the 
risk from fire and explosion; and 

• the third party industrial facility within 2 km of the site does not represent 
a significant risk of a major accident hazard to the power plant e.g. from 
fire, explosion, release of toxic gases etc. 

A Quantitative Risk Assessment is conducted separately and submitted as a 
"stand alone" document with this ESIA study report. 

(1) Flash Point is 55°C: Normal storage temperature for the fuel will be 35°C. 
(2) NFPA 850: Recommended Practice for Fire Protection for Electric Plants and High Voltage Direct Current 

Converter Stations, 1996. 
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6.13 

6.13.1 

SOLID AND HAZARDOUS WASTE MANAGEMENT 

General 

Recycling, storage, transportation and disposal measures are recommended 
to avoid or minimize potential adverse impacts. The CEPC will incorporate 
these recommendations into a Waste Management Plan that incorporates site 
specific factors, such as the designation of areas for the segregation and 
temporary storage of reusable and recyclable materials. 

Waste management options can be categorized in term of preference from an 
environmental viewpoint. The options considered to be more preferable have 
the least impacts and are more sustainable in a long term context. Hence, the 
hierarchy is as follows: 

• Avoidance and minimization by not generating waste; 
• Reusing materials and therefore avoiding disposal; 
• Recovery and recycling, avoiding disposal; and 
• Treatment and disposal, according to relevant laws, guidelines and good 

practice. 

For unavoidable wastes, reuse, recycling and optimal disposal are most 
practical when segregation occurs on the site, as follows: 

• Public fill (inert) for disposal at public filling areas; 
• Construction waste (non-inert) for landfill; 
• Chemical waste for treatment at licensed facilities; and 
• General refuse for disposal at landfill. 

Specifically, it is recommended that: 

• Wastes should be handled and stored in a manner which ensures that 
they are held securely without loss or leakage thereby minimizing the 
potential for pollution; 

• Only reputable waste collectors authorized to collect the specific category 
of waste concerned will be employed; 

• Appropriate measures will be employed to minimize windblown litter and 
dust during transportation by either covering trucks or transporting wastes 
in enclosed containers; 

• The necessary waste disposal permits will be obtained from the 
appropriate authorities, if they are required, in accordance with the Waste 
Disposal Regulation and the Government Land Ordinance; 

• Collection of general refuse will be carried out frequently, preferably daily; 
• Waste will only be disposed of at licensed sites and site staff and the civil 

engineering Contractor will develop procedures to ensure that illegal 
disposal of wastes does not occur; 

• Waste storage areas will be well maintained and cleaned regularly; and 

• Records will be maintained of the quantities of wastes generated, 

-_._- ..... ~~~- ...... ~-.~------------~ 
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6.13.2 

recycled and disposed, determined by weighing each load. 

Training and instruction of construction and operation staff will be given at the 
site to increase awareness and draw attention to waste management issues 
and the need to minimize waste generation. The training requirements will be 
included in a site waste management plan. 

Hazardous Materials and Wastes 

Construction and Operation Phase 

The management of hazardous materials and wastes will include the following 
measures: 

• Classification, characterization and coding. 
• On~site storage and handling. 
• Transportation. 

Management considerations involved in all these three main stages may be 
summarized as follows: 

• Classification, Characterization and Coding 

According to the Egyptian classification system certain classes of chemical 
materials and wastes are specifically listed as being hazardous. Codes for 
these types of hazardous materials and waste have been defined. Wastes are 
known as "Listed Hazardous Wastes". 

• On-Site Storage and Handling 

Improper storage of hazardous wastes can cause serious accidents, health 
and safety problems, and damage to the environment. 

Hazardous waste storage facilities can be either on-site, at the property where 
the waste is generated, or off-site, at a common hazardous waste storage 
(plant warehouse, laboratory, .. etc.) and disposal facility. EEAA recommends 
the use of three types of on-site storage facilities: 

Storage in drums, containing small quantities of liquid or solid waste 
(easy to handle and allows for easy segregation of incompatible wastes 
such as corrosive and reactive wastes). 

Storage in tanks for bulk quantities of liquids. Tanks can be constructed 
above ground or buried underground. EEAA does not recommend 
underground tanks because of their complexity and the high risk of 
environmental damage. Liquids should be periodically pumped to on-site 
treatment systems or transferred to tankers for off~site treatment and 
disposal. 
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Storage in large containers (generally of steel from 1 to 20 tons in 
capacity) for bulk quantities of solids. The containers are designed to be 
hauled by trucks to an off-site disposal facility and returned for refilling. 

• Transportation 

Operational procedures include the following: 

Permitting for hazardous waste transportation 
Permitting requirements 

Article 26 of the Execl:ltive Regulations of Law 4-1994 identifies the 
requirements and conditions for permitting Hazardous Wastes (HW) handling. 

Hazardous waste transportation can be carried out by road, railways or 
vessels. The transporter license application requires that the intended 
mode(s) of transportation be specified. In this respect, the means of transport 
used (vehicles, rail wagons or vessels) need to conform to set technical and 
safety specifications and equipment. Figure 6-46 depicts HW transportation 
system. 

With these management procedures, no significant impacts from the 
management of hazardous wastes, particularly during demolition phase, 
will occur. 
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Figure 6-46 
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6.13.3 Solid Wastes 

Construction and Operational Phase 

A natural gas power plant produces no ash and only a low quantity of other 
solid wastes during construction and operation. These include the following: 

• Construction waste: contaminated spoil, oil drums etc.; 

• General plant wastes: oily rags, broken and rusted metal and machine 
parts, defective or broken electrical parts, empty containers, miscellaneous 
refuse; 

• Raw water pre-treatment sludge: from build-up of solid residues in the raw 
water pre-treatment system; 

• Tank sludge: solid residues which build up in process chemical storage 
tanks; 

• Oil Interceptor sludge: from drainage interceptors used to remove solids 
and oils and grease from effluent; 

• Packaging waste: from operational consumable supplies; and 

• Commercial wastes: from offices, canteen and staff facilities. 

Wastes generated at and by the plant will be evacuated from the site by 
licensed contractors. Final disposal of wastes will be to waste treatment plants 
or local landfill sites, as agreed by the relevant Competent Administrative 
Authority. 

To ensure that impacts from solid waste generation and disposal are 
successfully avoided, the following mitigation measures will be undertaken 
during plant construction and operation: 

• all waste taken off site will be carried out by a licensed waste contractor 
and CEPC will audit the disposal procedure; 

• all solid waste will be segregated into different waste types, collected and 
stored on site in designated storage facilities and areas prior to release to 
off-site disposal facilities; 

• all relevant consignments of waste for disposal, will be recorded, 
indicating their type, destination and other relevant information, prior to 
being taken off site; and 

• standards for storage area, management systems and disposal facilities 
will be agreed with the relevant parties. 

The environmental engineer will be responsible for solid waste management 
at the site and will ensure that all wastes are managed to minimize any 
environmental risks. 

With the adoption of these mitigation measures, the impacts of solid waste 
generated by the construction and operation of the power plant are not 
predicted to be significant. 
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6.14 

6.14.1 

6.14.2 

PUBLIC HEALTH 

Air Pollution 

The key issue in relation to public health is the potential effects of air pollution 
from the plant's stack emissions. The assessment of air quality impacts 
presented in Section 6.2 demonstrates that ground level pollutant 
concentrations as a result of emissions from the power plant will not 
significantly affect air quality. Hence, the health risks from stack emissions are 
not considered to be significant. 

Disease Vectors 

The proposed power plant includes a range of mitigation which will prevent the 
encouragement of disease vectors, such as rodents or insects. These 
measures include the following: 

• provision of sanitation during construction and operation; 
• control and management of solid wastes; 
• provision of potable and process water supplies; and 
• disposal of site drainage and effluent. 

With these mitigation measures, the potential for encouragement of disease 
vectors is low. 
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6.15 

6.15.1 

OCCUPATIONAL HEALTH AND SAFETY ISSUES 

Safety Issues 

The proposed Giza North power plant site is currently, after being purchased, 
unused empty land, and no environmental features or characteristics have 
been identified which could cause special occupational health and safety 
impacts. In particular, there is no soil contamination will be present and no 
special construction techniques are expected to be required to build the power 
plant. 

In addition, there are no other activities bordering the site (only agricultural 
farm lands) and therefore no safety issues associated with third-parties are 
anticipated. 

The project company will establish and integrate policies and procedures on 
occupational health and safety into the operation of the power plant. 
Emergency and accident response procedures will also be included in the 
operation manual for the power plant. In particular, construction and operation 
activities will be carried out on the following basis: 

• compliance with international standards for good construction and 
operational practices; 

• adherence to local and international guidance and codes of practice on 
Environmental Health and Safety (EHS) management during construction 
and operation; 

• management, supervision, monitoring and record-keeping as set out in 
the plant's operational manual; 

• implementation of EHS procedures as a condition of contract with 
contractors and their sub-contractors; 

• clear definition of the EHS roles and responsibilities of the companies 
involved in construction and to individual staff (including the nomination of 
EHS supervisors during construction and an EHS coordinator during 
operation); 

• pre-construction and operation assessment of the EHS risks and hazards 
associated with construction and operation, including consideration of 
local cultural attitudes, education level of workforce and local work 
practices; 

• provision of appropriate training on EHS issues for all construction and 
operation workers, including initial induction and regular refresher 
training, taking into account local cultural issues; 

• provision of health and safety information; 
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• regular inspection, review and recording of EHS performance; and 

• maintenance of a high standard of housekeeping at all times. 

Given the provision of this high standard of health and safety management on 
site, construction and operation of the power plant in accordance with good 
industry practice and the lack of any adverse features/characteristics of the 
site, the occupational health and safety risks associated with construction and 
operation of the power plant will be minimized. 
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6.16 ASSOCIATED INFRASTRUCTURE 

6.16.1 

6.16.2 

Connections to existing gas, and electrical infrastructure will be the 
responsibility of EGAS & City Gas, EETC, and CEPC respectively. Key 
potential impacts that will be considered include: 

• land use; and 
• existence of residential communities. 

Gas Pipeline 

Gas pipeline network of EGAS is shown in Figure 6-47. Figure 6-48 depicts 
two proposed routes for connecting the power plant site with gas network. 

Transmission Lines 

The Giza North power plant will be connected to the Egyptian Unified Power 
System (UPS), which is owned and operated by the Egyptian Electricity 
Transmission Company (EETC), an affiliate company to the EEHC, via 
connecting transmission lines. Connection methodology includes opening the 
existing double circuit 220 kV Cairo 500 / Sadat City transmission line and 
extending it with a length of about 11-15 km (in/out, Le. 2 x 11-15 km) to Giza 
North power project site. Connection methodology includes, also, opening the 
existing double circuit 220 kV transmission line of the Menouf / Bassous for 
extending it with a length of about 1 km (in/out, Le. 2 x 1 km) to the power 
plant site. 

In order to handle any potential future changes, a Resettlement Policy 
Framework (RPF) is prepared by ECG separately in a stand alone 
document to be attached with this ESIA report. Fa;r compensation, if 
any, will be paid for the right of way according to the Law 63 of the Year 
1974 and the recommendations set out In the RPF. 

Figure 6-49 depicts the proposed single line diagram of the interconnection 
methodology set out by the EEHC/EETC. EETC and CEPC will submit a 
Screening Form B to the EEAA concerning this interconnection. No significant 
impacts are anticipated. 
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Figure 6-47 

Gas Pipeline Network of Egypt 
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Figure 6-48 

Proposed Routes for Gas Connection to the Power Plant Site 
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Figure 6-49 

Schematic Diagram for the Electrical Interconnection 
of the Giza North Power Project 
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7. 

7.1 

MITIGATION OF ENVIRONMENTAL IMPACTS 

INTRODUCTION 

Cairo Electricity Production Company (CEPC) is committed to constructing 
and operating the Giza North power plant to high environment, health and 
safety (EHS) standards. 

This section provides a summary of mitigation measures, as well as 
environmental enhancement opportunities, for the key EHS impacts which 
have been identified through the EIA process. The mitigation measures 
represent a synthesis of those measures which are part of the basic power 
plant design and those that have been recommended in Section 6 of this 
report for construction and operational phases of the power plant. 

The mitigation measures discussed in this section are summarized in Tables 
8-4 through 8-7 in Section 8, together with respective environmental 
monitoring and management arrangements. It should be noted that many of 
the mitigation measures presented below for the construction phase, will be 
carried forward into plant Operation. 

All the mitigation, monitoring and management measures proposed below and 
in Section 8 of this report (the Environmental and Social Management Plan 
(ESMP», will be adopted by the Project Company and imposed as conditions 
of contract on the contractors and any of sub-contractors employed to build or 
operate any part of the power plant. Since many of the mitigation measures 
presented are considered an essential, integrated component of the 
construction and operation works, it is not possible to separate the specific 
costs of their implementation from the overall construction and operation 
costs. However, a trial for estimating these costs is included in mitigation 
tables of Section 8. 

7.2 MITIGATION MEASURES DURING DESIGN AND 
CONSTRUCTION 

7.2.1 Dust Emissions during Construction 

As described in Section 6.2.2, dust generated by construction activities could 
be significant locally, not only in terms of air quality, but also with regard to 
visibility and traffic safety. To minimize dust nuisance, certain good site 
practices will be employed as follows: 

• roads will be kept damp through use of water bowsers; 
• stockpiles of friable materials will be sited and maintained appropriately 

(including the use of sheets) so as to minimize dust blow (such as 
balancing of cut and fill operations); 

• drop heights for material transfer activities such as unloading of friable 
materials shall be minimized; 

• the construction phase will begin with the construction of access roads; 
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• roads created during construction will be compacted and graveled if 
necessary; 

• roads used on site will be maintained in good order; 
• access into the site will be regulated; 
• vehicle speed limits of less than 35 km/hr on dust roads will be 

enforced on site; and 
• lorries and vehicles will be sheeted during transportation of friable 

construction materials and spoil. 

In addition, to ensure that pollutant levels resulting from transport operations 
are kept to a minimum during construction activities, all vehicles being used 
on site will meet pollutant emission standards. 

7.2.2 Aquatic Environment during Construction 

Construction impacts on the aquatic environment are likely to arise as a result 
of: 

• dredging; 
• construction of the discharge and intake facilities; 
• surface water runoff; and 
• pipeline construction across the EI-Rayyah EI-Beheiry bankline, if any. 

As discussed in Section 6.3, these activities are likely to result in impacts to 
water quality and aquatic ecology. 

Given the mitigation and management measures described below, impacts 
will be minimized and are not expected to be Significant. 

For construction activities in the EI-Rayyah EI-Beheiry: 

• dredged areas will be limited to the minimum area required for 
construction purposes; and 

• dredged sediments will be disposed of at a site agreed between the 
CEPC's developers and the relevant local authorities prior to the 
commencement of construction activities. 

For construction activities on site: 

• no effluents will be discharged into the EI-Rayyah EI-Beheiry during 
normal construction activities; 

• a site drainage plan will be developed to ensure that if any erosion 
occurs during storm events, minimal amounts of sediment will result by 
reducing the flow velocity and sediment load before discharge; 

• temporary stockpiles of soil should be protected from erosion by using 
a reduced slope angle where practical and by incorporating sediment 
traps in drainage ditches. This can be addressed by a site drainage 
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plan as described above; and 

• good site management practices will be enforced to ensure that the 
construction site is kept clean and tidy. 

In addition, to ensure access to the EI-Rayyah EI-Beheiry bankline is not 
restricted for public use (as decreed by Egyptian Law) and navigation 
activities are not jeopardized, the following measures will be implemented: 

• the bankline across which the intake and discharge pipes are constructed 
will be returned to its original state following construction; and 

• navigational signs will mark the navigation route fronting the outlet and 
discharge structures. 

All construction teams employed and contracts commissioned will incorporate 
these mitigation measures as part of Operational Procedure in contracts and 
briefs (see the ESMP Section 8). 

7.2.3 Noise Emissions during Construction 

Specific noise mitigation measures for the construction phase reflect standard 
good site management practices and include: 

• enforcement of vehicle speed limits, strict controls of vehicle routing and 
prohibition of light vehicle movements during nigh; 

• diesel engine vehicles and compression equipment will be equipped with 
effective silencers; 

• activities with highest noise emissions (e.g. piling) will be undertaken only 
during the day shift (0700 hours - 1800 hours) and between Saturday and 
Thursday and not during official holidays; and 

• personnel will use hearing protection when using or working in the vicinity 
of noisy equipment. 

7.2.4 Flora and Fauna during Construction 

Negative impacts on flora and fauna during power plant construction were 
described in Section 6.5.2 and are not considered to be significant. However, 
species on or close to the site may be disturbed and displaced as a result of 
increased nOise, dust and human activity. Good site management practices as 
discussed elsewhere in this section, and implementation of the following 
mitigation measures, will ensure that any disturbance is reduced to a 
minimum: 
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• run-off from construction activities will be attenuated to ensure that 
surrounding species/habitats are not significantly affected; 

• sediments removed during construction across the EI-Rayyah EI-Beheiry 
bankline and canal bed which may be contaminated, will be disposed of in 
a controlled manner, as described in Section 6.3; and 

• personnel and vehicles will be restricted to within the boundaries of the 
construction site, lay down areas and access roads, and will not be 
permitted to enter surrounding land. 

7.2.5 Soils and Hydrology during Construction 

The potential for direct impacts on soil and groundwater during construction, 
is largely dependent on the management of the construction site and 
construction activities. A range of mitigation measures will be implemented to 
protect soils (and, as a result, the limited groundwater resources) from the 
direct impacts of constructing the proposed power plant. These measures 
include the following: 

• engineered site drainage systems will be provided to collect, balance, 
treat as required and control the discharge of site run-off; 

• vehicles and personnel will be restricted from accessing areas not 
designated for construction to prevent accidental or unnecessary 
disturbance or compaction of the soil; and 

• spoil from construction activities will be monitored and controlled; waste 
materials which are unsuitable for reuse on-site, for example for 
landscaping, will be disposed of at an appropriately licensed sanitary 
landfill site. 

In addition, the potential for any transfer of existing contamination will be 
minimized through the following mitigation measures: 

• protection of the soil from accidental pollution by bunding around 
proposed storage areas for fuel and chemicals with the capability to store 
at least 110% of the volume of the storage facilities; 

• provision of oil and suspended solid interceptors, such as oill water 
separators for the removal of pollutant loading from the site drainage and 
for the retention and containment of any accidental discharges during 
construction and operation; 

• removal of waste materials unsuitable for re-use on site during 
construction to appropriate licensed landfill sites; 

• management of excavations during construction so as to avoid the 
generation of drainage pathways to underlying aquifers; and 

- -_ .... _----- ~-------~ ~-- .. ~.--... --~ .... ---... -.--.... -
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• provIsion of impermeable bases in operational areas to prevent 
absorption of any spillage of process materials. 

7.2.6 Traffic and Transport during Construction 

Construction activities will generate additional traffic on local roads and in 
particular, significant volumes of light plant traffic and occasional abnormal 
loads. To minimize any inconvenience, hazards and damage caused to other 
road users, local people and the local road network, the following mitigation 
and management measures shall be implemented: 

• abnormal load movements will be confirmed with the Competent 
Administrative Authority (CAA) and will adhere to prescribed routes. Their 
movement will be scheduled to avoid peak hours and notices will be 
published in advance to minimize disruption if required by the CAA; 

• consideration will be given to staggering construction shifts to split arrival 
and departure times; 

• scheduling of traffic will be undertaken to avoid the peak hours on the 
local road network wherever practicable; and 

• construction workers will be transported to the site by contract bus. 

7.2.7 Socio-economic Effects during Construction 

The assessment of impacts showed an overall positive impact on the local 
society, culture and economy. Given that the use of local labor will be 
prioritized during construction, no less of jobs or livelihoods, no land-take or 
resettlement is attached to the project (if any, for instance, the foot area of the 
transmission lines' towers, fair compensation will be applied and RPF will be 
activated), no mitigation measures are proposed. 

7.2.8 Archaeology during Construction 

Whilst careful examination of existing literature and data did not reveal any 
sites of archaeological or cultural heritage importance on or around the site, 
the existence of archaeological remains cannot be ruled out. Remains could 
be unearthed and damaged during construction of the power plant and 
ancillary buildings, pipelines, cables and the intake and discharge facilities. 

Construction works will therefore be monitored to ensure that in the event of 
remains being found construction activities will be stopped and the Supreme 
Council of Antiquities will be consulted on the most appropriate measures, 
which could include the following: 

• where possible, remains will be protected in-situ from construction 
activities, by relocating non-essential activities; 
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• where identified remains cannot be protected, an excavation of the 
indicated area will be undertaken prior to the commencement of 
construction activities to record and remove vulnerable remains and 
features; 

• any finds of archaeological, historic or cultural significance will be given to 
the appropriate CAA; and 

• preparation of a Chance Finds Procedure which lays out the steps to be 
taken if archaeological, historical or cultural remains or finds are 
discovered during construction activities. The procedures will clearly set 
out how the construction team will be briefed so that they are aware of 
what to look out for and the actions which must be taken should a 
potential find be uncovered. 

7.2.9 Flooding during Construction 

7.2.10 

The site is not likely to be affected by occasional flash flooding. However, in 
order to reduce any potential impacts of flooding during construction, the 
following measures will be implemented: 

• during the early stages of construction, a site drainage system will be 
built, equipped to protect the site against potential flooding; and 

• site drainage will be constructed in such a way as to dissipate flood 
waters away from the main plant areas and to discharge clean waters to 
the sea and any potentially contaminated waters to the site drainage 
system via the oil interceptor; 

Solid Wastes during Construction 

To ensure that impacts from solid waste generation and disposal are 
successfully avoided, the following mitigation measures will be undertaken 
during plant construction: 

• all waste taken off site will be carried out by a licensed waste contractor 
and CEPC will audit the disposal procedure; 

• all solid waste will be segregated into different waste types, collected and 
stored on site in designated storage facilities and areas prior to release to 
off-site disposal facilities; 

• all relevant consignments of waste for disposal, will be recorded, 
indicating their type, destination and other relevant information, prior to 
being taken off site; and 
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7.2.11 

• standards for storage area, management systems and disposal facilities 
will be agreed with the relevant parties. 

An engineer with responsibility for environmental aspects will be responsible 
for solid waste management at the site and will ensure that all wastes are 
managed to minimize any environmental risks. 

Occupational Health and Safety during Construction 

CEPC will ensure that construction activities are undertaken in a manner 
which does not present hazards to workers' health and safety. In particular, 
the project company will establish and integrate policies and procedures on 
occupational health and safety into the construction and operation of the 
power plant. Emergency and accident response procedures will also be 
included in an EHS manual for the power plant. 

The following measures will be carried out in both the construction and 
operational phases: 

• compliance with international standards for good practice; 

• adherence to local and international guidance and codes of practice on 
EHS management; 

• management, supervision, monitoring and record-keeping as set out in 
the plants operational manual; 

• implementation of EHS procedures as a condition of all contracts; 

• clear definition of the EHS roles and responsibilities of the companies 
contracted to work on site and to all their individual staff (including the 
nomination of EHS supervisors and coordinator); 

• pre-construction and operation assessment of the EHS risks and hazards 
associated with construction and operation, including consideration of 
local cultural attitudes, education level of workforce and local work 
practices; 

• provision of appropriate training on EHS issues for all employees on site, 
including initial induction and regular refresher training, taking into 
account local cultural issues; 

• provision of health and safety information; 

• regular inspection, review and recording of EHS performance; and 

• maintenance of a high standard of housekeeping at all times. 

7.3 MITIGATION MEASURES DURING OPERATION 

7.3.1 Introduction 

---------------- .. -.~-.... ~ ....... ---------
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Mitigation measures introduced into the design and construction phase of the 
power plant will be carried forward into the operational phase by the CEPC 
Company. Many mitigation measures, as described in Sections 4 and 6 of this 
report, have already been integrated into the design of the power plant in 
order to minimize any operational impacts on the environment. Mitigation 
measures such as low NOx combustors, noise silencers and water discharge 
controls are for example considered integral to the design of the power plant. 

The following section builds on the design criteria for the power plant in order 
to reduce to a minimal level any further potential negative impacts. Areas 
where positive impacts can be introduced or maximized are also considered. 

7.3.2 Air Quality during Operation 

Emissions Guidelines 

Several specific measures have been taken to reduce stack emissions from 
the power plant and to comply with Egyptian and World Bank standards. The 
power plant will fire natural gas as its main fuel which is the least polluting fuel 
available, (with negligible sulfur dioxide emissions and low particulate matter 
emissions). Light fuel oil (sollar) will only be used as an emergency fuel. In 
order to reduce NOx emissions when firing natural gas or light fuel oil, low 
NOx combustors are used on the gas turbines. In addition, a stack measuring 
82m high (as minimum, tentative but may be more elongated) has been 
designed to allow maximum dispersion of emissions into the surrounding 
atmosphere. 

Stack emissions to the air from the proposed plant are therefore within the 
Egyptian, as well as the World Bank guidelines (1), with full compliance with 
S02 standards when firing the emergency light fuel oil (oil no.2/sollar). 
However, the IFCIWB has indicated that its emission guidelines must be met 
for at least 95% of operating time. Given that CEPC is committed to burning 
light fuel oil for no more than 170 hours per year and only if natural gas is 
unavailable, (Le. <2% of total operating hours), the plant will operate well 
within the S02 emission guidelines, and no further mitigation is proposed. 

(1) World Bank Pollution Prevention and Abatement Handbook Part III: Thermal Power - Guidelines for New 
Plants, July 1998 and recent updates of 2000 and 2008. 

Air Quality Guidelines 

To investigate the issue of atmospheric emissions from the power plant and 
their impact on ambient air quality, dispersion modeling has been undertaken 
and the results of the modeling were presented earlier in Section 6.2. The 
modeling indicates that the predicted off-site maximum annual and 24 hour 
mean ground levels of N02 and PM concentrations, do not exceed the 
Egyptian as well as the World Bank ambient air quality guidelines when 
natural gas is burned. As described above, CEPC is committed to using 
natural gas for more than 98% of operating time in a year. 

--~ ... ---------
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No further requirement for mitigation of the emissions to air from the power 
plant is proposed. 

7.3.3 Aquatic Environment during Operation 

The main impacts of the power plant on the aquatic environment during power 
plant operation are likely to derive from: 

• discharge of cooling and process water into the EI-Rayyah EI-Beheiry; 
• disruption of navigational transport; and 
• entrainment of fish and mobile organisms in the intake structure. 

The design of the intake and discharge structures has incorporated measures 
to reduce impacts on the EI-Rayyah EI-Beheiry environment including 
minimizing the area affected by the discharge plume. These design measures 
include: 

• water cooling condensers will be designed using titanium or stainless 
steel to avoid discharge of light metals such as copper and zinc into the 
EI-Rayyah EI-Beheiry; 

• bunds or sumps will be installed on-site to isolate areas of potential oil or 
other spillages, such as transformer bays, from the site drainage system; 

• oil and chemical storage tanks will have secondary containment 
structures that will hold 110% of the contents of the largest storage tank; 

• areas for unloading oil and hazardous chemical materials will be isolated 
by kerbs and provided with a sump, equipped with a manually operated 
valve; 

• transformers will be provided with pits to retain 110% of the coolant 
capacity of the transformers which will include fire fighting water. 
Alternatively, each main oil-filled transformer foundation will drain through 
a corner sump directly to an underground oil collection chamber sized to 
retain 110% of the coolant capacity of the transformers plus deluge water 
(for the worst single catastrophic failure). Adjacent to this collection 
chamber will be constructed an oil separator which will normally function 
to separate any oil contaminated to the storm water collected from within 
the transformer foundations and the clean water drained to the discharge 
structure. The transformers will not contain PCBs; and 

• stormwater runoff from equipment slabs that may be subject to oil 
contamination exposure, will be collected and channeled through an 
oil/water separator prior to discharge into the discharge structure. 

In order to minimize potential impacts to water quality, CEPC will ensure 
implementation of good site management practices including the following 
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measures: 

• wastewater will be collected and treated before being discharged into the 
discharge system, the main water treatment steps include: 

neutralization of any wastewater that has a pH outside the range of 6 
to 9; 
oil separation of any wastewater that may be contaminated with oil or 
grease; and 
flocculation and filtration of any wastewater that may contain high 
concentrations of suspended solids. 

• no solid wastes will be discharged into the EI-Rayyah EI-Beheiry; 

• drainage systems have been designed on site to prevent any 
contaminated surface run-off from being discharged into the discharge 
system without prior oil separation and neutralization of any other 
contamination; and 

• all effluent discharges will comply with local Egyptian and World Bank 
standards. 

7.3.4 Noise Emissions during Operation 

A number of noise mitigation measures have been built into the design of the 
plant in order to ensure that noise levels are minimized and that all items of 
plant are operating to local and international standards. 

Specific design mitigation measures include: 

• steam turbine generators, air compressors, pumps, and the emergency 
diesel engines are enclosed in buildings; 

• air compressors are equipped with air silencers; and 
• noisy outdoor equipment have been designed to a noise limit of 90 dB(A) 

at one meter. 

In addition, all personnel working in noisy areas will be required to wear 
hearing protection. 

7.3.5 Flora and Fauna during Operation 

The potential impacts of the proposed development on any existing flora and 
fauna will be minimized as a result of the following mitigation measures: 

• noise will be controlled during operation, and will dissipate rapidly with 
distance from source. Any disturbance during construction and operation 
will therefore be localized (see Section 6.4); and 
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• personnel and vehicles will be restricted to within the boundaries of the 
site and access roads, and will not be permitted to enter surrounding 
land. 

7.3.6 Visual Impact during Operation 

Landscaping will include tropical shrubs (trees, grass, palm groves) around 
the site. All plants will be indigenous species. 

7.3.7 Soils and Hydrology during Operation 

During plant operation, the main potential for impacts to occur to soils and 
hydrology (including run-off into the discharge system), are likely to arise as a 
result of spillages and storage of chemicals and fuels on site. Good site 
management practices such as those described under Section 7.3.3 "Aquatic 
Environment" will minimize potential impacts. 

7.3.8 Solid Waste Impacts During Operation 

The mitigation and management measures during construction described in 
Section 7.2.10 above relate to both the construction and operation phases. 

7.3.9 Health and Safety during Operation 

The following mitigation and management measures will ensure that the 
health and safety of staff and any visitors on and to the site is not jeopardized 
during operation of the plant: 

• development and implementation of an Operational Health and Safety 
Plan with appropriate training; 

• provision of training in use of protection equipment and chemical 
handling; 

• clear marking of work site hazards and training in recognition of hazard 
symbols; 

• installation of vapor detection equipment and control systems; 

• development of site emergency response plans; 

• all personnel working or standing close to noisy equipment will be 
required to wear noise protectors; and 

• drinking water will be supplied to the plant via local filtration facilities 
which will comply with drinking water standards published by the World 
Health Organization. 

---_ .. __ .. __ .. __ .. _-----------
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7.4 

In addition, the operational health and safety measures during construction 
described in Section 7.2.11 above, will be carried forward into the operational 
phase of the power plant. 

COMPENSATION FOR AFFECTED PARTIES 

No local populations or legally entitled landowners will be affected by the 
development of the power plant, therefore no affected parties require 
compensation. Day-to-day practice normally confirms fair compensations that 
should be paid to people who are likely to be affected by off-site associated 
infrastructure, including cooling water intake and discharge structure, natural 
gas pipelines and overhead transmission lines going out from the power plant 
to connecting it to the national unified power system. A separate volume, 
attached to this ESIA study report -"Resettlement Policy Framework"- has 
been prepared to address issues related to these off-site associated 
infrastructure. 
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8. 

8.1 

ENVIRONMENTAL MITIGATION AND MONITORING: 
ENVIRONMENTAL AND SOCIAL MANAGEMENT PLAN 
(ESMP) 

OBJECTIVES OF THE PLAN 

The project company is committed to implementing an environmental and 
social management and monitoring plan which will ensure that the 
construction and the operation of the Giza North Power Plant (GNPP) involves 
full implementation of all proposed mitigation measures and complies with 
high environmental standards, the requirements of the environmental 
legislation and guidance notes as applicable in Egypt, and the procedures and 
guidelines of the World Bank. 

Previous sections of this report have outlined the baseline environmental and 
socio-economic conditions in the area of the proposed development, have 
identified the potential impacts on these baseline conditions which could result 
from construction and operational activities and have proposed measures to 
minimize and mitigate against any negative impact identified. To complete the 
environmental evaluation, this section presents necessary Institutional 
Arrangements for the Giza North power project (Table 8-2) as well as the 
Environmental and Social Management Plan (ESMP) which summarizes the 
mitigation measures suggested and discusses initial and ongoing monitoring 
and management of significant impacts of the proposed plant. 

The ESMP covering construction and operation of the power plant as well as 
electrical transmission and gas pipeline systems impact mitigation and 
management is summarized in Tables 8-3, 8-4, 8-5, 8-6 and 8-7, respectively. 
The Egyptian Electricity Holding Company (EEHC) and its affiliated Cairo 
Electricity Production Company (CEPC) have a very good understanding of 
the contents of the ESIA reports, including these management tables and are 
committed to implementing the environmental management plane (EMP) 
requirements included therein. Table 8-8 gives a summary of implementation 
cost of the ESMP. For further detail on the mitigation measures to be 
undertaken, reference should be made to Section 7 of this report. Details of 
construction and operations monitoring and management activities, 
summarized in the tables, are discussed in more detail below. 

The ESMP includes the definition of the following measures to minimize 
environmental effects: 

• construction management, including control of construction traffic, site 
drainage, construction waste and spoil etc.; 

• engineering design measures directly incorporated into the power plant 
as good design practice, through the selection of appropriate plant and 
equipment and choice of construction materials; 

• specific mitigation measures designed to prevent or minimize 
releases from the process, such as the use of low NOx burners, closed 
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loop cooling system; 

• operational control systems, such as the use of water treatment 
chemicals; and 

• operational management, which includes staffing levels and staff 
training. 

The effectiveness of these environmental management and mitigation 
measures will be monitored throughout the construction and operation of the 
power plant. 

Monitoring will be carried out by the Project Management Unit (PMU), 
which includes the Environmental Management Staff (EMS) using 
standard techniques and equipment agreed with the Egyptian Environmental 
Affairs Agency (EEAA), which will be calibrated, operated and maintained in 
accordance with the manufacturers specifications. The EMS will be directly 
supervised by an Environmental Specialist, within the PMU, at the same level 
as FM / Procurement. 

Monitoring data will be analyzed and reviewed at regular intervals by 
PMUIEMS and compared with the relevant standards so that any necessary 
corrective actions can be taken in a timely manner. Records of monitoring 
results will be kept in an acceptable format and reported to the responsible 
government authorities and relevant parties (including the WB). 

8.2 ENVIRONMENTAL MANAGEMENT 

8.2.1 Environmental Management Organisation 

During Design and Construction 

Suitably qualified and experienced contractors will be responsible for the 
detailed design and construction of the power plant. Construction workers will 
be required to demonstrate appropriate skills, qualifications and/or experience 
prior to employment. 

During construction, PMU/EMS will ensure that all contracts with Contractors 
and sub-contractors stipulate all construction management measures (as 
given in this ESMP), operational design criteria and environment, health and 
safety standards which must be implemented at the project site. 

Implementation of these measures will be enforced and supervised by the 
Assistant Plant Manager who will have direct responsibility for the 
Environment, Safety and Quality Assurance program on site during 
construction and operation. The Assistant Plant Manager is responsible for 
ensuring that construction works comply with the requirements of the ESMP 
and all environmental permits. His key roles will be to: 

• assume the interface with authorities for environmental authorizations and 
permits; 

• act as the Assistant Plant Manager for local authorities, industrial and 
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commercial interests and any other interested parties; 

• ensure that mitigation measures to reduce impacts during the 
construction phase are implemented; 

• ensure that monitoring to be undertaken during construction is 
implemented; 

• ensure compliance with the environmental and social management plan; 
and 

• ensure that health and safety requirements are respected. 

During Power Plant Operation 

During operation, direct responsibility for environmental compliance and the 
implementation of the mitigation, management and monitoring measures 
described in this section and in Section 7 of this report, will continue to be with 
the PMU/EMS under direct supervision of the Assistant Plant Manager. This 
position, will report directly to the Chairman/General Manager of 
CEPC/GNPP. 

The Assistant Plant Manager will be based at the site and will be responsible 
for recruiting, training and managing his staff. He will be responsible for 
implementing the mitigation and management measures described above and 
for monitoring and record keeping of the following: 

• stack emissions; 
• air quality; 
• noise emissions; 
• quality of water discharge; and 
• waste management. 

In his role, the Assistant Plant Manager will also be responsible for 
maintaining any pollution control equipment and for developing and 
implementing procedures for safe handling and storage of any hazardous 
materials used on site. 

The Assistant Plant Manager will also have lead responsibility for maintaining 
a written Environmental Register with respect to environmental impacts as 
required under Egyptian and World Bank guidelines. The written records will 
identify the characteristics of discharges and emissions, details of periodiC 
testing including results, procedures for follow-up environmental safety actions 
and the person in charge of this follow-up. Should any prescribed standards 
be breached, PMU/EMS, through the Assistant Plant Manager, will 
immediately inform the EEAA and disclose the procedures being taken to 
rectify non-conformity. 

Results of environmental monitoring as described above, shall be recorded 
and submitted to the EEAA, EEHC and to any other party (I.e. WB etc.) as 
required. The EEAA and WB are entitled to audit the project company in order 
to ensure conformity with environmental standards and requirements. 
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In addition, the project company must keep a record of any significant 
environmental incidents occurring at the plant including accidents and 
occupational illnesses, spills, fires and other emergencies. The Assistant Plant 
Manager will be responsible for ensuing that these records are maintained up 
to date and are available on site. 

The Assistant Plant Manager will supervise and lead the Environmental 
Department (ED) and the Environmental Management Staff (EMS) directed by 
the ED. Figure 8-1 depicts the organizational structure proposed for the Giza 
North power plant including the ED and Figure 8-2 illustrates the organization 
of the EMU. 

8.2.2 Environmental Training 

The Project Company will ensure that the power plant is manned 24 hours a 
day, 7 days per week. All staff employed at the plant will be trained in the 
following: 

• general operation of the power plant; 
• specific job roles and procedures; 
• occupational health and safety; and 
• contingency plans and emergency procedures. 

Training will include: 

• induction training on appointment; 
• specialist training (as required for their prescribed job role); and 
• refresher training as required. 

The training program will be designed to ensure that appropriate skilled staff 
are used to operate the power plant at all times. Aspects of occupational 
health and safety and emergency procedures are described below. 

In addition to this environmental training for all staff employed at the plant, 
special environmental training will be given to the staff employed for the EMU. 
They will receive training in the following: 

• day-to-day monitoring activities; 
• monitoring the stack emissions; 
• collection and analysis of air quality data; 
• monitoring the water effluents; 
• collection and analysis of water quality information; 
• use of monitoring equipment, operation and maintenance; 
• industrial hygiene; 
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Figure 8-1 
Environmental Department (ED) within the Organizational Structure 

of Giza North Power Plant 
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During Operation 

Giza North PLANT 
MANAGER 

J Assistant Plant 
Manager 

J 
Head of Environmental 

Department 
(3-4 staff members) 

Air Quality 
~ Monitoring 

Noise 
1- Monitoring 

Water Effluents 
r-- Monitoring 

i-- Occupational 
Health & Safety 

Environmental Management & 
I--

Emergency Procedures 
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• occupational health and safety; and 
• emergency and contingency procedures. 

8.2.3 Occupational Health and Safety 

CEPC/GNPP will establish and integrate policies and procedures on 
occupational health and safety into the operation of the power plant which 
meet the requirements of Egyptian and World Bank guidelines as given in 
Section 2 of the report. The pOlicies and procedures will also be designed to 
comply with all manufacturers safety data sheets for chemical storage and 
usage, so as to provide a safe and healthy working environment. 

Occupational health and safety programs will be supported by staff training for 
the power plant and the appointment of the Assistant Plant Manager. The 
training will include, but will not be limited to, the following: 

• general area safety; 
• specific job safety; 
• general electrical safety; 
• handling of hazardous materials; 
• entry into confined spaces; 
• hearing conservation; 
• repetitive stress disorders; 
• Code of Safe Practices; 
• use of personal protective equipment; and 
• first-aid. 

The training will include induction courses when staff are first employed at the 
power plant, with specialist and refresher training as required by the job role. 
Training will be updated annually and occupational health and safety 
procedures will be included within the Operations Manual for the power plant. 

The safety record at the power plant will be reviewed each month at a formal 
meeting, led by the Assistant Plant Manager, where the agenda items, 
comments and attendance will be recorded and kept on file. 

In addition, periodic safety audits will be conducted to verify compliance with 
safe working practices, which will comprise physical inspections, review of 
plant records and interviews with staff. The audits will assign responsibility for 
any corrective action necessary to mitigate a potential hazard and allow the 
tracking of the completion of the corrective measure. 

Table 8-1 summarizes the recommended training required for the PMU/EMS. 

ESIA fo' Giza North Combined Cycle Power Project 
January ~o 10 
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Recommended Training Required for the PMUIEMS 

Training Course 
I 

Contents 

General EHS Training: · General operation of 

• Induction Training the power plant. 
on Appointment • Specific job roles and 

• Specialist Training procedures. 

· Refresher Training • Occupational Health & 
(as required) Safety: 

- general area safety; 
- specific job safety; 
- general electrical 

safety: 
- handling of 

hazardous materials: 
- entry into confined 

spaces; 
- hearing conservation; 
- repetitive stress 

disorders; 
Code of Safe 
Practices; 

- use of personal 
protective 
equipment; and 
first-aid. 

• Contingency Plans & 
Emergency Procedures. 

Special Environmental • Allover Environmental 
Training on Performance of the P.P. 
Environmental Aspects • Oay-to-day monitoring 
of Power Generation activities. 
and Monitoring. • Monitoring the stack 

emissions. 

• Collection & analysis of 
air quality data. 

· Mon itoring the water 
effluents. 

• Collection & analysis of 
water quality 
information. 

• Use of monitoring 
equipment, operation 
and maintenance. 

· Industrial Hygiene. 
Environmental Auditing • Environmental Auditing 
and Inspection, Techniques. 
including periodiC safety • Auditing Checklists. 
audits • Environmental Auditing 

Reports. 

• Safety Audits: 
- Physical inspections; 
- Review of plant 

records; 
- Interviews with staff. 

Social • Communications Skills. 
Communications • Mass Communications. 

ESIA for GIza North Combined Cycle Power Project 
January 20 I 0 

I 
Type of Proposed Cost 

Participants Estimate 
Training Scheduling 

(L.E.) 
Classroom All power plant Once before Included in 
and staff, including project construction & 
On-job EMS. implementatio operation cost. 
training. n and during (around US$ 

operation for 145 k) 
refresher 
training. 

Classroom EMS. Once before Included in 
and (3-4 staff project construction & 
On-job members) im plementatio operation cost. 
training. nand (around US$ 

monitoring 10 k) 
program. 

Classroom EMS. Once after Included in 
and project operation cost. 
Field implementatio (around US$ 
Exercises. n 10 k) 

Classroom I EMS. Once before Included in 
and project construction & 

i Field implementatio operation cost. 
Exercises. 

i 
nand (around US$ 

I 
monitoring 10 k) 
program. 

Chapter 8- Page 8 of 52 
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8.2.4 Emergency Procedures and Accident Response 

Instructions on emergency measures necessary to safeguard employees and 
the wider environment will be prepared as part of the Operations Manual for 
the power plant. 

Accident Response 

As part of the preparation of emergency procedures and the plans for 
accident response arrangements, the project company will carry out the 
following: 

• review industry-specific and Egyptian and World Bank 'standards and 
reg ulations; 

• establish general guidelines on potential safety and accident risks; 

• prepare job-specific operating instructions where appropriate; 

• establish safety and security notices for hazardous materials; 

• prepare specific emergency operating instructions; 

• provide protective equipment (including clothing, air and ear protection 
etc.) as required; 

• evaluate information and feedback from employees; and 

• record and investigate all accidents, injuries and incidents. 

Contingency plans and emergency procedures are being developed to cover 
events due to operational failures, natural causes and acts of third parties. 
The plans and procedures will cover, as a minimum, the following: 

• fire; 
• explosion; 

• bomb alerts; 

• leaks and spills of hazardous materials; 

• structure or equipment failures; 

• injuries and illnesses; 

• risk from natural disasters (wind, sandstorm, earthquake); and 

• third-party risks (potential impacts of an accident occurring at another 
industrial facility which may impact upon the power plant). 

Oil Spill Contingency Plan 

As Good practice and part of the ESMP, CEPC/GNPP will prepare an Oil Spill 
Contingency Plan. 

Light fuel oil will be delivered to the site by road trucks and stored in: 
• two 20,000 m3 tank for the light fuel oil (oil no. 2/ sollar). 

These tanks are surrounded contained within separate retention area which is 
designed to contain 110% of one tank. 

ESlA for Giza North Combined Cycle Power Project 
January 20 I 0 
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8.3 

The plan will cover the following activities. 

• delivery; 
• handling; 
• spills; and 
• cleanup. 

The plan will detail procedures, responsibilities, chains of command, 
information flows, monitoring and documentation. 

SCHEDULE AND COSTS FOR PREPARATION AND 
IMPLEMENTATION OF EHS PLANS 

Table 8-2 below provides a time schedule and approximate costs for the 
preparation and implementation of the Environment, Health and Safety Plans. 

Table 8-3 through 8-7 illustrate the ESMP. 

ESIA fOI Giza North Combined Cycle Power Project 
January 2010 
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Table 8-2 

Schedule and Cost Estimates for EHS Plans 

Schedule for Schedule for Approx. Cost 
Plan Responsibility 

Submission Implementation (US$) 

Occupational Health GNPP Assistant 4tn Quarter 2010 2na Quarter 2011 Within 

and Safety Plan Plant Manager Construction 

(Construction) Contracts 

Occupational Health GNPP Assistant 2nu Quarter 2011 3ru Quarter 2011 (a) 
and Safety Plan Plant Manager 
(Operation) 

Emergency GNPP Assistant 4tn Quarter 2010 4tn Quarter 2010 (a) 
Procedures and Plant Manager 
Accident Response 
Plan 

Oil Spill Contingency GNPP Assistant 2nu Quarter 2011 3ru Quarter 2011 (a) 
Plan Plant Manager 

Chance Finds GNPP Assistant 4thQuarter 2010 41Il Quarter 2010 (a) 
Procedure Plant Manager 

Monitoring Plan GNPP Assistant Already Start of (a) 
Plant Manager prepared, see Construction 

Tables 8-3 
through 8·7 of 

ESMP 

Notes: 
(a) The cost of the preparation of these plans will amount to around US$ 50,000. The costs of maintaining and 

implementing the requirements of these plans on-site cannot be determined at this stage until the contents 
and requirements of the plans are known. However, the cost of air quality monitoring system may be 
estimated at this stage for about US$ 1,200,000. 

ESIA for Giza North Combined Cycle Power Project 
January 2010 
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Table 8-3 

Institutional Arrangements for Giza North Power Project 

Issue/Impact Mitigation Measures Implementation Type and Frequencx of Responsibility 
Schedule Reportln!! I Monito nIl mPlementa on l)U pervlslon 

Construction Phase 

Institutional Establishment of the Project Management Prior to starting construction Quarter1y to EEHC PMUIEMS CEPC Project Manager ,n 
capacity to add ress Unit (PMU), ,ncluding the Environmental Environmental Management collabOration with the 
environmental and Management Staff (EMS) (will,nclude 3-4 {EEM) and EEHC Chainman Consultant Site Manager 
sociai issues staff members, B.Sc. andlor 5 years high Ongoing training 

technical education), oonstruction phase. 
Basic training of persons employed to 
operate the monitoring activities 
BasIc induction training for all employees 
on good constructIon and site 
management practice. 

Operation Phase 

lnstitutional EstabliShment of the Project Management Pnor to starting operation. Quarterly to EEHC & EEHC PMU I EMS CEPC ProjeC1 Manager In 
capacity to address Unit (PMU), including the Environmental Environmental Management collaboration with the 
environmental and Management Staff (EMS) (will include 3-4 (EEM) Consultant Site Manager 
socia! issues staff members, B.Sc and/or 5 years high 

technical education), operation phase. Ongoing training 
Basic training of persons employed to 
operate the monitoring 
activities 
Induction, specmc and refresher training 
for all employees on good operation 
management practice. 
Training methods, fadlities & manuals 

Notes: 
(*) CEPC responsibility: means that training and capacity building activities are included in the company organizational structure and budget. 

ESlA for Gi711 North Combined Cycle Power Project 
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Monitoring 
Indicators 

BUd~etln 
U $ 

Training programs Environmental Quality 
quaner1y monitoring will start 

Compliance with ESMP with the commencement of 
construction phase 

Basic Training 
Basic Induction Training 

Air quality continuous 
monitoring will start 6 months 
ahead of commissioning. 
Training since that time is 
included in air quality 
monitoring pacl<age 

Training time and cost 
(Included in construction cost) 
(around US$ t55 k) 

CEPC responsibility 

Training programs lncluded in air quality 
monitoring package 

Comphance with ESMP 
Training time and cost 
(,ncluded in operation cost) 
(around US$ 20 k) 

CEPC responsibility 



I$suellmpact 

Air Quality 
Oust emissions 
caused by 
construction 
activtties, 
construction 
vehicle 
movements, and 
transport of 
friable 
construction 
materials. 

Mitigation Measures 

Implementation of good sfte 
practices including: 
• appropriate s~ing and 

maintenance of stockpiles of 
friable materials so as to 
minimize dust blow; 

• minimizing drop heights for 
material transfer activities 
such as unloading of friable 
materials; 

• construction phase to begin 
wtth construction of access 
roads; 
roads will be kept damp via a 
water bowser; 

• roads will be compacted and 
graveled if necessary; 

• site roads will be maintained 
in good order; 

• regulation of site access; 
sheeting of lorries 
transporting friable 
construction materials and 

• IIIRilrcement of vehicle speed 
limits on unmetalled roads to 
<35 km/h. 

ENGINEERING CONSULTANTS GROUP 

Table 8-4 

Construction Impact Mitigation, Monitoring and Management Measures" 

Implementatl 
on Schedule 

Before 
construction 
and during 
construction 

Monitoring 

quality survey of main 
pollutants, particularly 
N02, S02, CO, TSP 
and PM10 using third 
party measurements 
on a quarterly basis. 

during 6 months. 

T we anatyzer stations 
will be electronically 
connected to the EEAA 
ambient monitoring 
system. 

Measurements and 
analysis of these 
pollutants to be made 
on a continuous basis 
by a trained staff 
assigned by 
CEPC/GNPP and 
submitled to EEHC for 
reporting to any 
concemed authority. 

ResponslbiU 

Implementation 

Implementation 
of Good Site 
Management 
practices shall 
be the 
responsibility of 
all contractors 
on site under 
supervision of 
the PMU/EMS 
and the 
Assistant Plant 
Manager. 

Supervision 

CEPC Project 
Manager in 
collaboration 
with the 
Consuttant Site 
Manager 

Monitoring 
Indicators 

Oust levels 
(TSP, PM,,) 

NO" S02, CO 
levels. 

r) Environmental regulations are to be Included In all construction contra<;ts. 
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Type and 
Frequency of 

Reportlngl 
monltorln 

Quarterly 
reporting of 
summary resuHs 
(or more if 
requested) and 
submitted to the 
EEHC and any 
other concemed 
authority. (e.g. 
EEM, wa, 
etc.). 

Management 
and Training 

CEPCIPMU 
responsible for 
management of 
the air quality 
monitoring 
system. 
Submission of 
annual summary 
reports to EEHC 
and any other 
concemed 
authority. 

Basic training of 
persons 

CEPCIPMUto 
ensure all 
contractors and 
subcontractors 
working on site 
are aware of 
ESMP and all 
employees are 
given basic 
induction training 
on good 
constructIon and 
s~e 

Indicative Cost 
Estimate (US$) 

Mitigation 
Measures, 
Management 
time and costs 
(included in 
construction 
costs) 

Baseline Air 
Quality 
Monitoring: 

First 
construction 
period; third 
party monitoring 
(e.g. National 
Research 
Center). four 
times a year until 
using continuous 
monitoring: 
USS$70K 
Second 
construction 
period; 6 months 
ahead of 
commissioning: 
Permanent 
Continuous 
Monitoring 
System-approx. 
US$1000-
1500K plus 
manaoeme 
time & reporting. 
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Table 8-4 (Contd.) 

Construction Impact Mitigation, Monitoring and Management Measures(*) 
Responsibility 

Issuellmpact MItigation Measures Implementation Monitoring Monitoring 
Schedule Implementation Supervision Indicators 

Aquatic 
Environment 
Dredging and The following measures will be During Olf bankline survey Implementation CEPC Project Actual 
construction of taken: constructio n of undertaken Septem ber of Good Site Manager in parameters to 
the intake • Construction Method intake and 2009 along 5 profiles Management collaboration be measured. 
structu re and Statement to be produced discharge fronting the site. practi<:es shall with the 
water discharge by the Contractor; structures Report to be be the ConsuHant Site 
structure. · dredged areas limited to maintained for later responsibility of Manager. 

minimum area required: monitoring and all contractors 
Increased · disposal of dredged evaluation during on site under 
suspended 

sediments to an agreed operation. supervision of 
sediment and thePMU IEMS 
pollutant loads, site; Continuous visual and the 
permanent • all works will be made inspection Assistant Plant 
loss and clearly visible using flags, 

During dredging Manager. 
disturbance to beacons andlor signals: 
aquatic flora and · bank area will be reinstated sediment and surface 

water will be monitored fauna. following construction. 
at four locations (two 
downstream of the 
intake and two 
upstream of the 
discharge) twl<:e a 
month. 

During construction 
sampling will be 
conducted at two sites, 
unless preliminary 
monitoring campaign 
shows strong 
variations in water 

.Vsamples will be 
tested for temp., PH, 
COD. BOD, TOC, DO, 
TSS, oil & grease, 
residual chlorine and 
light metals 

Sediment will be tested 
for oil & grease and 
lioht metals. 

---

(") Environmental regulations are to be Included In all construction contracts, 
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Type and 
Frequency of Management Indicative Cost 
Reporting I and Training Estimate (USS) 
monltortna 

Quarterly CEPC/PMUto Mitigation 
reporting of ensure all Measures: 
summary resuHs contractors and Management 
(or more if su bcontractors time and costs 
requested) and working on site (included in 
submitted to the are aware of construction 
EEHC and any ESMPand all cost). 
other concemed employees are 
authority. (e.g given baSic Water quality 
EEAA, we, Induction training measurement 
etc·l· on good costs (between 

construction and US$ 30-45Kl 
site 
management 
~ctice 

ese mitigation 
measures must 
be a condition of 
any construction 
contracts 
commissioned. 

I 
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Table 8-4 (Contd.) 

Construction Impact Mitigation, Monitoring and Management Measures('1 

Responsibility 
Issue/Impact Mitigation Measures Implementation 

Schedule Monitoring Implementation Supervision 
Monitoring 
Indicators 

Contamination M~igation activfiies will include the During Continuous Implementation of CEPC Project Fluid effluents 
of the aquatic following: construction visual inspection Good SHe Manager in within the srte. 
environment as • no discharge of effluents into will be Management collaboration 
a resuft of the EI-Rayyah EI-Beheiry all conducted. practices shall be wrththe Soil erosion. 
construction effluents shall be collected and the responsibilrty Consuftant Srte 
activrties on land removed off srte for treatment by of all contractors Manager. Surface water 
e.g. spillages, approved firms; on stte under run-off 
disposal of liquid • development of a sHe drainage supeNision of the 
wastes; surface plan which reduces flow velocity PMUIEMSand Sewage 
run-off. exposure and sediment load; the Assistant effluents. 
of contaminated · protection of temporary Plant Manager. 
soils (see also stockpiles of soil from erosion by 

Earth. mud and 
under "Soils and debris 
Hydrology'). 

using a reduced slope angle deposrtions on 
where practical, sheeting and by 
incorporating sediment traps in 

roads. 

drainage drtches; 
• maintenance of well kept 

construction sHe. 
. ---

(0) Environmental regulations are to be Included In all construction contracts. 
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Type and 
Frequency of Management Indicative Cost 
Reporting / and Training Estimate (US$) 
monitoring 

Quarterly CEPC/PMUto Management 
reporting of ensure all time and costs 
summary resulls contractors and (included in 
(or more if subcontractors construction 
requested) and working on stte cost). 
submitted to the are aware of 
EEHC and any ESMP and all 
other concemed employees are 
authorrty (e.g. given basic 
EEAA, WB, induction training 
etc.). if required. on good 

construction and 
srte 
management 
practices. 



Issue/Impact 

Noise 
Increased noise 
in the project 
area as a resutt 
of the use of 
noisy machinery 
and increased 
vehicle 
movements. 

Flora and 
SSeAllearance
Vegetation 
removal and 
habnat 
disturbance. 

Mitigation Measures 

sHe 

• enforcement of vehicle speed 
limns; 

• strict controls of vehicle routing; 
• diesel engine construction plant 

eq u ipment to be fitted wah 
silencers. 

• limited noisy construction 
activities at night; 

• prohibHion of light vehicle 
movements at night; 

• use of protective hearing 
equipment for workers. 

• Good sne management 
practices will be observed to 
ensure that disturbance of 
habrtats off-sHe are minimized. 

• Specific mHigation measures 
include restricting personnel and 
vehicles to wHhin construction 
sHe boundaries. lay down areas 
and access roads. 
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Table 8-4 (Contd.) 

Construction Impact Mitigation, Monitoring and Management MeasuresrJ 

Implementation 
Schedule Monitoring 

is 
required to 
ensure the 
implementation 
of good sHe 
management 
practices by all 
contractors 
during 
construction. 

Third party audH. 
conducted every 
4 month. 

Periodic 
inspection and 
supervision by 
CEPC is 
required to 
ensure the 
implementation 
of good Me 
management 
practices by all 
contractors 
during 
construction. 

ResDons 

Implementation I Supervision 

Implementation of 
Good SHe 
Management 
practices shall be 
the responsibilHy 
of all contractors 
on sHe under 
supervision of the 
PMUIEMS and 
the Assistant 
Plant Manager. 

Auditor (Noise 
Expert) 

ImniPmAnt:tltion of 
Sne 

Management 
practices shall be 
the responsibility 
of all contractors 
on sHe under 
supervision of the 
PMUIEMS and 
the Assistant 
Plant Manager. 

wRh the 
Consuttant SHe 
Manager. 

CEPC 
Manager 
collaboration 
with the 
Consultant SHe 
Manager. 

Monitoring 
Indicators 

Noise 

Check valldHy 
using noise 
measuring 
devices. 

Good 
conservation 
of floral 
weallh. 

rl Environmental regulations are to be included In all construction contracts. 
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Type and 
Frequency of 

Reportlngl 
monltorin 

PMUIEMSwili 

of 

Quarterly reporting 
of summary resulls 
(or more if 
requested) and 
submrtted 10 the 
EEHC and any 
other concemed 
authorHy (e.g. 
EEAA. WB etc.). if 
required. 

No. 
species conserved 
or planted. if any. 

Management 
and Training 

CEPCIPMUto 
en'sure all 
contractors and 
subcontractors 
working on site 
are aware of 
ESMPand all 
employees are 
given basic 
induction training 
on good 
construction and 
sHe 
management 
practices. 

CEPCIPMUlo 
ensure all 
contractors and 
subcontractors 
working on site 
are aware of 
ESMP and all 
employees are 
given basic 
induction training 
on good 
construction and 
sHe 

Indicative Cost 
Estimate (US$) 

Management 
time and costs 
(included in 
construction 
cost). 

Third party noise 
measurement 
costs (about 
US$ 23K). 

Management 
time and cosls 
(included 
construct 
cost) 
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Table 8-4 (Contd.) 

Construction Impact Mitigation, Monitoring and Management Measuresi ) 
Responsibility 

Issue/Impact Mitigation Measures Implementation Monitoring Monitoring 
Schedule Implementation Supervision Indicators 

Soi/sand 
Hydr%gy 
S~e clearance, The potential for impacts are largely During Daily visual Implementation of CEPC Project • s~e drainage. 
excavation and dependent on management of the construction. inspection is Good S~e Manager in • access only 
disposal of construction s~e and activ~ies. The required to Management collaboration to 
material, following m~igation measures will be ensure the practices shall be w~h the construction 
exposure of im plemented: implementation the responsibil~y Consuijant S~e s~e areas. 
potentially · development of effective s~e of good of all contractors Manager. • spoils. 
contaminated drainage systems; management on s~e under • waste 
soils, spillage or · restriction of access only to practices during supervision of the materials. 
leakage of construction s~e areas; construction. PMU/EMS and • oily waters. 
substances on · mon~oring and control of spoil; the Assistant • drainage 
land, movement Plant Manager. pathways. 
of equipment · disposal of waste materials 

• potential 
and vehicles on unsu~able for reuse on·s~e, 

spillage in 
site. (e.g. for landscaping) at 

operational appropriately licensed s~es; 
areas. · provision of oil and suspended 

solid interceptors; 

· management of excavations 
during construction to avoid the 
generation of drainage 
pathways to underlying aqu~ers; 

· provision of impenmeable bases 
in operational areas to prevent 
absorption of spillages. 

(') Environmental regulations are to be included In all construction contracts. 
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Type and 
Frequency of Management Indicative Cost 

Reporting/ 
monitoring 

and Training Estimate (US$) 

Quarterly CEPC/PMU to Costs for 
reporting of ensure all m~igation 
summary resuijs contractors and measures and 
(or more ~ subcontractors management 
requested) and working on s~e time included in 
submitted to the are aware of construction 
EEHC and any ESMP and all costs. 
other concemed employees are 
author~y {e.g. given basic Any add~ional 
EEAA, WB induction training features (e.g. 
etc.), ~ required. on good bunding, 

construction and interceptors etc.) 
s~e may incur 
management add~ional costs 
practices. of between US$ 

3D-SDK 
dependent on 
the measure. 
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Table 8-4 (Contd.) 

Construction Impact Mitigation, Monitoring and Management Measures" 
Res onslbilitii 

Issue/Impact Mitigation Measures Implementation Monitoring Monitoring 
Schedule Implementation Supervision Indicators 

Traffic and 
Transport 
Disruption. noise Standard good practice measures During Mon~oring traffic Implementation of CEPC Project Increased 
and increased will be implemented as follows: construction. entering the site Good Site Manager in congestion 
air pollution due · adherence of abnormal load during moming Management collaboration 
to increased movements to prescribed & evening peaks practices shall be with the Traveltime 
traffic. light loads routes. outside peak hours and to ensure the the responsibility Consultant Site (compared to 
and abnormal advance publication of implementation of all contractors Manager. reasonable 
loads. movements if req u ired; of good s~e on site under daily commute) 

· construction shifts will be management supervision of the 

staggered; practices by all PMU/EMSand 

· scheduling of traffIC to avoid contractors the Assistant 

peak hours on local roads; during Plant Manager 
construction. • transportation of construction 

workers by contract bus. 

{*J Environmental regulations are to be Included In all construction contracts. 
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Type and 
Frequency of Management Indicative Cost 

Reporting' and Training Estimate (US$) 
monitorlrill 

Three times per CEPCIPMU to Management 
month ensure all time 

contractors and 
Quarterly subcontractors 
reporting of working on site 
summary results are aware of (or more if 
requested) and ESMP and all 

submitted to the employees are 

EEHC and any given basic 
other concerned induction training 
authority (e.g. on good 
EEAA. WE construction and 
etc.). if reqUired. site 

management 
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Table 8·4 (Contd.) 

Construction Impact Mitigation, Monitoring and Management Measures("') 
ResponsibilitY 

Issuellmpact Mitigation Measures Implementation Monitoring Monitoring 
Schedule Implementation Supervision Indicators 

Socio-
Economic 
Environment 
Positive All activities related to the construction During Record loca I PMUlEMSand CEPC Project Workers 
impacts of the new plant will take place w~hin construction, employment the Assistant Manager in satisfaction as 
identified, the area belonging to CEPC, i.e, there provided by the Plan! Manager collaboration measured by 

will be no off-site activities or associated project. with the staff interviews 
land acquisition during construction. Consu~ant Site and complaints 

Transmission Ifnes will connect the 
Manager. submrtted. 

power plant to existing substations 
following new routes, Also, a new 
gas pipeline route will have to be 
Identified from the nearest point of 
supply within the gas network, 

However, since the transmission 
lines and gas pipeline are likely to 
require some land acquisition (and 
possibly resettlement), a 
Resettlement Policy Framework 
(RPF) Is prepared separately, as part 
of this ESIA work, 

The entire labor force will be daily 
commuters, thus no worker housing or 
associated facilities will be erected on 
site during construction, 

The contractors will be responsible for 
relevant temporary water f toilet facilities 
during construction and the need to 
provide appropriate services will be 
specified in their constracts, 

Public and Industry Relations will be 
maximized through open dialogue 
between CEPC (through the Assistant 
Plant Manager who has direct 
responsibility for EHS Liaison) and local 
authOrity, public and industry 
represent!lt~ 

('J Environmental regulations are to be included In all construction contracts. 
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Type and 
Frequency of Management Indicative Cost 

Reportingl and Training Estimate (US$) 
monitoring 

Editing a special Responsibil~y of Responsibil~ of 
report CEPC/PMU, CEPC, 



ENGINEERING CONSULTANTS GROUP 

Table 8-4 (Contd.) 

Construction Impact Mitigation, Monitoring and Management Measures(') 
ResDonslbllltv .-

Issuellmpact Mitigation Measures Implementation Monitoring Monitoring 
Schedule Implementation Supervision Indlcato". 

Archaeology 
Potential chance The project sHe does not lie on, or in During Supervision of Construction CEPC Project Chance finds 
finds of the immediate vicinrty of any known construction. construction contractors Manager in (see annex II) 
archaeological archaeological areas of interest. activrties. 
remains during collaboration 

construction If remains are found CEPC is wrth the 
committed to: PMU/EMS and Consuttant Site 

· cease activrties and consuft the Assistant Manager. 
Antiqurties authority; Plant Manager · protection in situ if possible; will allocate 

· excavation of areas where responsibilHies in 
protection not feasible; accordance wirth 

· preparation of a Chance Finds the Chance Finds 

Procedure and Method Procedure. 

Statement. 

Natural 
D/S8St.er:s 
Flash flooding. Good engineering design will During No monitoring PMUIEMSand CEPC Project 

incorporate the following mitigation 
construction. 

measures are 
the Assistant Manager in measures: envisaged. 

· drainage system designed to Plant Manager collaboration 

direct flood water from main wirth the 
plant areas into the sea and Consuftant Srte 
direct potentially contaminated Manager. 
waters through the oil 
interceptor. 

(*) Environmental regulations are to be Included in all construction contracts. 
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Type and 
Frequency of Management Indicative Cost 

Reportingl and Training Estimate (US$) 
monitorln!! 

Daily inspection CEPC/PMUto 
ensure that all Mrtigation 
workers on site measures 

Quarteny are aware of the require 
reporting of importance of management 
summary resutts archaeological time. 
(or more if remains and 
requested) and must repon any Should chance 
submitted to the potential fl!1ds finds occur, 
EEHC and any 
other concemed 

immediately. protection & 
excavation could 

authority (e.g. add Significantly 
EEAA, WE Immediate to the cost. 
etc.), if required. liaison with 

Competent 
Administrative 
Authority should 
a potential find 
be uncovered. 

Quanerty CEPC/PMUto Relevant costs 

reporting of ensure that all are included 
workers on site within the summary resuHs 
receive training construction (or more if 
in emergency costs 

requested) and 
submitted to the 

preparedness 

EEHC and any 
and response 

other concemed procedures. 

authority (e.g. 
EEAA, WE 
etc.), if required. 



ENGINEERING CONSULTANTS GROUP 

Table 8-4 (Contd.) 

Construction Impact Mitigation, Monitoring and Management Measures") 
Responsibility 

Issue/Impact Mitigation Measures Implementation Monitoring Monitoring 
Schedule Implementation Supervision Indicators 

Solid Waste 
Management 

Good practice measures such as the During Periodic Implementation of CEPC Project Management 
following: construction. inspection is Good Srte Manager in contract in 
(1) all waste taken off-srte will be required to Management collaboration place 

undertaken by a licensed ensure the practices shall be wrth the 
contractor and CEPC will audrt implementation the responsibilrty Consu~ant Srte Functional 
disposal procedure; of good of all contractors Manager. transfer station. 

(2) collection and segregation of management on srte under 
wastes and safe storage; practices during supervision of the 

(3) recording of consignments for construction. PMU/EMS and 
disposal; the Assistant 

(4) prior agreement of standards for Plant Manager. 
storage, management and 
disposal wrth relevant 
authorrties. 

It Is of highest importance that 
final disposal of wastes shall be 
strictly adhered to environment 
friendly disposal Contract. 

(') Environmental regulations are to be included In all construction contracts. 
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Type and 
Frequency of Management Indicative Cost 

Reportlngl 
monitorlri"Q 

and Training Estimate (US$) 

Quarterly CEPC/PMUto Management 
reports from ensure all time plus costs 
management contractors and « US$ 20K) 
contractor to su bcontractors 
CEPC and then working on srte 
to EEHC. are aware of 

ESMP and all 
These reports employees are 
are to be given basic 
submrt1ed to induction training 
any other on good 
concemed construction and 
authorrty (e.g. srte 
EEAA, WB, management 
etc.), if practices. 
required. 



ENGINEERING CONSULTANTS GROUP 

Table 8-4 (Contd., 

Construction Impact Mitigation, Monitoring and Management Measures(*) 
Responsibility 

Issuellmpact Mitigation Measures Implementation 
Schedule Monitoring Implementation Supervision 

Monitoring 
Indicators 

Occupational 
Health & Safety 

Good local and intemational During Daily inspection Implementation of CEPC Project Management 
construction practice in Environment, construction. is required to Good Srte Manager in procedures in 
HeaHh and Safety (EHS) will be ensure the Management collaboration place. 
applied at all times and account will implementation practices and the with the 
be taken of local customs, practices of EHS Policies, EHS policies shall ConsuHanl S~e Workers heaHh 
and aMudes. Measures include: plans and be the Manager. and safety as 

· implementation of EHS practices during responsibility of measured by 
procedures as a condition of construction. all contractors on no. of incidents. 
contract all contractors and sub- site under 
contractors ; supervision of the 

· clear definition at the EHS roles PMUfEMSand 
and responsibilities of all the ASSIStant 
construction companies and Plant Manager. 
staff; 

· management, supervision, 
monrtoring and record-keeping 
as set out in plant's operational 
manual; 

· pre·construction and operation 
assessment of the EHS risks 
and hazards; 

· completion and implementation 
of Fire Safety Plan prior to 
commissioning any part of the 
plant; 

· provision of appropriate training 
on EHS issues for all workers; 

· provision of heailh and safety 
information; 

· regular inspection, review and 
recording of EHS performance; 
and 

· maintenance of a high standard 
of housekeeping at all times, 

, 

(0) Environmental regulations are to be included In all construction contracts, 
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Type and 
Frequency of Management Indicative Cost 
Reporting I and Training Estimate (US$) 
monitoring 

Daily inspection CEPCfPMU 10 Mrtigation 
ensure all measures will 

Quarterly contractors and require 
reporting of su b-contractors management 
summary resuHs for workers on time plus costs 
(or more W site include at up to US$ 
requested) and reference to the 50K for 
submitted to the requirements of implementation 
EEHC and any the ESMP and of EHS Plans. 
other concemed are aware of the 
authority (e.g. EHS policies 
EEAA, WB, and plants. All 
etc.), ·hequired. employees will 

be given basic 
induction training 
on EHS policies 
and practices. 

Contractors are 
responsible for 
ensuring that a 
Fire Safety Plan, 
wh ich conforms 
to NFPA 850, is 
prepared and 
im plemented 
prior to 
commissioning 
of any part of the 
plant under 
supervision of 
PMUfEMS and 
the Assistant 
Plant Manager. 



Issue/Impact Mitigation Measures 

Air Qualify 
Emissions Mttigation measures have 
from stack are already been included in the 
not expected to design of the plant and, given 
exceed CEPCIGNPP's strict 
standards. commnment to use sollar fuel oil 

for <2% of operating time, no 
further mnigatiOn measures are 
proposed. 

CEPCIGNPP will however 
demonstrate the validtty of the 
conclusions drawn in the ESIA 
report. 

Ambient air CEPC/GNPP will demonstrate 
quality affected the valid tty of the conclusions 
by emissions drawn in the ESIA report. If 
from the power ground level concentrations are 
plant. found to be above local and 

World Bank standards options 
for further mnigation will be 
discussed. 

~ 
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Table 8-5 
Operational Impact Mitigation, Monitoring and Management 

Res onsibllitV 
Implementation 

Schedule Monitoring Implementation Supervision 
Monitoring 
Indicators 

During ftrSt three Automatic monitoring The analyzer CEPC Top Stack 
years of operation. of stack emissions for statiOns will be Management emissions (at 

NOx, S02, particulate owned and least PMlO, 

matter and carbon operated by EEHC NOx, SOx and 
monoxide (CO) via test CEPCIGNPPI Environmental CO). 
ports installed in the EMS. Management 
main stacks. & Studies 

Assistant Plant Sector. 
Manager 

Report 
introd uced to 
EEM as 

Install two continuous requested. 
NOx, SO" CO, PM" & Ambient air 
TSP monitoring Third party pollutants 
stations to monttor inspectiOn. concentratiOns 
shorl-term (at least TSP, 
concentrations in the PM,Q,NOx, 
area predicted to have SOx and CO). 
the highest impacts on 
humans (as there are 
no other sensitive 
environments). The 
analyzer station near or 
within the site 
boundaries will include 
a continuous monitor 
of meteorological 
conditions 
(temperature, wind 
speed, wind direction 
and mixing heights). 

The analyzer stations 
will be electronically 
connected to the EEM 
ambient monttoring 
system. 
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Type and 
Frequency of Management Indicative Cost 

Reportlngl and Training Estimate (US$) 
monitorina 

Continuous Records must Automatic stack 
Hourly data be kept and monttors: 
acquisttion. summary data included in the 

Quarterly 
(including any 
deviations from 

project cost. 

reporting to Egyptian and Management 
EEHC World bank time for 

standards) will compilation of 
Reports are to be submitted to reports and 
be available to the Govemment performance 
anyofthe and WBon monnoring: 
conceming annual basis (or included 111 
authortties more frequently operation cost. 
(EEM, WB, ~ required). 
etc.). 

Annual reporting Purchase of 
byCEPCI Continuous 
GNPP/EMSto Monitors (see 
Govemment and constnuction 
WB etc. (or more management 
frequently ~ table). 
required) 
highlighting key 
features and 
comparing Annual 
resurts with air servicing, 
quality standards calibration & 
and prediction in nunning costs: 
ESIA report included in 

operation cost. 



Issue/Impact Mitigation Measures 

Aquatic 
Environment The design of the intake and 
Discharge of cooling water structures have 
process and already incorporated measures 
cooling water. to reduce impacts. In addition, 

good site management 
practices including the following 
will be implemented: 
1) neutralization, oil separation, 

Iloccu lalion and filtration of 
any contaminated water 
before discharge to either 
plantation irrigation network 
or the EI-Kata sewer network 
(if close to the site); 

2) no disposal of solid wastes 
or waste water into the 
discharge structure; 

3) regular maintenance of site 
drainage system to ensure 
efficient operation; 

4) all discharges will comply 
with local Egyptian and 
World Bank guidelines. 

In addition, CEPC/GNPP will 
demonstrate the validity of the 
conclusions drawn in the ESIA 
report If pollutant 
concentrations in the 
discharge or impacts to the 
surrounding aquatic 
environment are found to be 
above local and World Bank 
standards or unacceptable, 
options for further mHigation 
will be discussed. 
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Table 8-5 (Contd.) 

Operational Impact Mitigation, Monitoring and Management 
Responsibilitv 

Implementation Monitoring Monitoring 
Schedule Implementation Supervision Indicators 

Lifetime of the Prepare regular water CEPC/GNPPI CEPC Top Basic 
plant 

qual~y mon~oring program EMS Management parameters 
as per the 

including: Assistant Plant EEHC Law 
1) quamy of all water prior Manager. Environmental 48/1982 

to discharge Mana~ement and Law 
(continuous & Stu ies 93/1962 
monitoring 01 all Sector. 
discharged water for 
temperature and pH. 
daily monitoring of 
process water for COD, 
TSS, oil & grease and 
residual chlorine and 
monthly monitoring Of 
light metals and other 

2) N~~ter quality in 
he area affected by the 

discharge plume (3-
monthly monitoring of 
temperature, pH, COD, 
BOD, TOC, DO, TSS, oil 
& grease, residual 
chlorine, light metals and 
other pollutants. 

Annual monitoring Of 
benth ic environment with in 
a 2 km radiuS of the 
discharge point (over a 3 
yearperlod) 
Weekly monitoring of fish 
catches on intake screens 
inclu-ding species, num-
bers and size (over a 1 
year period). 
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Type and 
Frequency of Management Indicative Cost 

Reporting! and Training Estimate (US$) 
monltorina 

Month Iy reports Records will be Management 
from kept and time for 
CEPC/GNPPI compared on implementation 
EMS to EEHC regular basis of site 

against Egyptian management 
Continuous and World Bank practices. 
mon !toring of standards and Included in 
water quality etc. impacts operation cost 

Monthly 
predicted in 
ESIA. All costs are 

mon~oring of included in 
light metals and Summary operation cost. 
other pollutants. reports (with any 

exceptions 
3-monthly idenl~ied) will be 
monitoring of the submitted 10 the 
plume. Govemment 

and WB etc. on 
Annual annual review 
monitoring of basis (or more 
benthic frequently if 
environment required). 
(over a 3 year 
period). CEPC/GNPP/E 

MS to ensure 
Weekly that all 
mon itorin~ of employees are 
Fish Catc es on given basic 
intake screens induction training 
(over a 1 year on the 
period. requirements of 

Reports are to 
the ESMP, good 
site 

be available to management 
any of the practices and 
concerning H&S 
authorities procedures. The 
(EEAA, WB, Assistant Plant 
etc.). ~na.~~2er will 



Issue/Impact Mitigation Measures 

Noise Specific design mitigation measures 
to mimmlZe '!oise impacts include' 

• gas turbines. steam turbine 
generators; air compressors, 
pumps and emergency diesel 
engines are enclosed in 
buildings; 

· air compressors are equipped 
wtth silencers; 

· noisy outdoor equipment are 
designed to a noise lim tt of 90 
dB (A) at 1 m. 

In addition, plant workers will be 
provided with protectIVe wear in 
plant areas with high noise levels. 

The plant will operate in 
accordance with intemationally 
accepted health and safety 
measures. 
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Table 8·5 (Contd.) 

Operational Impact Mitigation, Monitoring and Management 
Responsibility -Implementation Monitoring Monitoring 

Schedule Implementation Supervision Indicators 

During first year \l'lhen the plant CEPC/GNPP/EM CEPCTop Power plant 
of operatiOn. is fully S Management compliance 

operational, Third party audit 
EEHC with ESMP. 

noise audrt supervised by 
Environmental 

measurements Assistant Plant 
Management & 

are to be carried Manager 
Studies Sector. 

out at noise 
sources and at 
the fence of the 
power plant as 
well as at noise 
receptors 
around the plant. 
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Type and 
Frequency of Management and Indicative Cost 

Reporting/ Training Estimate IUS$) 
monltoriri"a 

Quarterly to Should any Minimal costs 
CEPC and complaints be (up to US$ 10K 
EEHC. received per annum) 

regarding nOise, required for 
Monthly these will be provision of 
reporting of logged and the protective wear 
summary resutis Assistant Plant (included in 
(or more if Manager will operation cost) req uested) and 
su bmitted to the investigate 

EEHC and any problem. 
other concemed No further 
authortty (e.g. CEPC/GNPP/EM mitigation or 
EEAA. WB, S to ensure that monitoring costs 
etc.). ~ required. all employees are envisaged wtth 

given basic the exception of 
induction training management 
on the time. 
requirements of 
the ESMP, good Noise audtt US$ 
site management 10-20K 
practices and (included in 
H&S procedures. operation cost). 
The Assistant 
Plant Manager will 
ensure 
implementation of 
procedures. 



Issuellmpact MItigation Measures 

Flora and 
Fauna 
Disturbance to The following mitigation measures 
habitats as a will be implemented: 
resu. of noise, · restrict personnel and vehicle 
vehicle and movements to access roads 
personnel and within boundaries of site 
movements. only; and 

· control of noise during 
operation. 

Visual Impact 
Visual Image of The visual effect of the power plant 
power plant from will be improved through: 
surrounding • creation of land scaped 
areas. boundary along the fence of 

the power plant. 

· Ficus elastica var decora and 
Ficus nitida will be propagated 
and the resuHing plants will be 
used for decorating and 
landscaping the site when 
completing the new power 
plant. One may obtain 200-300 
individual plants from a single 
tree. 
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Table 8·5 (Contd.) 

Operational Impact Mitigation, Monitoring and Management 
ReSDonslbllltv 

Implementation Monitoring Monitoring 
Schedule Implementation Supervision Indicators 

lifetime of the No monitoring Is CEPCIGNPPI CEPC Top Good 
plant. envisaged. EMS Management plantation 

Assistant Plant EEHC 
Manager Environmental 

Management & 
StudieS Sector. 

Lifetime of the No monitoring is CEPCIGNPPIEM CEPC Top Improved 
plant. envisaged. S Management visual image 

Assistant Plant 
Manager EEHC 

Environmental 
Management & 
Studies Sector. 
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Type and 
Frequency of Management and Indicative Cost 

Reportlngl Training Estimate (US$) 
monltorhia 

Yearly CEPCIGNPPIEM Management 
S to ensure that time 
all employees are 
given basic 
induction training 
on the 
requirements of 
the ESMP, good 
site management 
practices and 
H&S procedures. 
The Assistant 
Plant Manager will 
ensure 
Implementation of 
nr':''''''''ur"c 

Considered Approx. US$ 20-
management of 35K for 
landscaped areas landscaping 
to maximize visual measures 
image and habitat (included in 
creation. operation cost) 

CEPCIGNPPIEM 
S to contract a 
suitable firm to 
manage 
landscaped areas. 



Issue/Impact MItigation Measures 

Soli and 
Hydrology 
Spillage of oils, Good s~e management measures 
chemicals or as described under Aquatic 
fuels on srte, Environment will minimize any 

potential risks, As part of this, regular 
checks of bunds and drainage 
systems will be undertaken to ensure 
containment and effICient operation, 

Solid Waste Good practice measures 
undertaken during the 
construction phase will be 
continued into the operation phase 
(see Table 6), 
It is of highest Importance that 
final disposal of wastes shall be 
strictly adhered to environment 
friendly disposal Contract. 
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Table 8-5 (Contd.) 

Operational Impact Mitigation, Monitoring and Management 
Responsibilltv 

Implementation 
Schedule 

Monitoring 
Implementation Su pervision 

Monitoring 
Indicators 

L~etime of the The Assistant CEPC/GNPP CEPC Top Qual~of 
plant Plant Manager Management bunds and 

will continuously Assistant Plant drainage 
mon~or Manager EEHC systems, 
application of Environmental 
ESMP and good Management & EffICiency of 
sfte Studies Sector. operation, 
management 
practices and 
take corrective 
action if 
required, 

Ldetime of the Continuous CEPC/GNPP CEPC Top Management 
plant monttoring is Management contract in 

required to Implementation of 
EEHC 

place, 
ensure the Good Srte 
implementation Management Environmental Functional 
of good practices shall be Management & transfer station, 
management conducted under Studies Sector, 
practices during supervision olthe 
operation, Assistant Plant 

Manager, 
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Type and 
Frequency of Management Indicative Cost 

Reporting/ and Training Estimate (US$) 
monltorina 

6-monthly CEPC/GNPP, Management 
reports from through the time 
management to Assistant Plant 
EEHC, Manager, will 

Annual reporting 
implement a 

of summary Spills Response 

resu~s (or more Plan and all 
~ requested) and emplOyees will 
submitted to the receive 
EEHC and any corresponding 
other concerned training, 
autho~ (e,g, 
EEAA, we, 
etc,l if reouired 

3-monthly CEPC/GNPP to Management 
reports from ensure all time and costs 
management to emplOyees are 

«US$ 1 OK per 
EEHC, annum) 

given basiC (included in 
Annual reporting induction training operation cost) 

of summary on good 
resuRs (or more operation and 
ff requested) and s~e 
subm~ed to the management 
EEHC and any practices, 
other concerned 
authorrty (e.g, 
EEAA, WB, 
etc,), if required, .-



Issueflmpact MItigation Measures 

Occupational 
Health and 
Safety, 
Risks and 
Hazards Standard international practice on 

EHS issues shall be employed on 
site, The mitigation measures 
summarized in construction 
management Table apply, 

In addition, the following measures 
will be undertaken' 

(1) Provision of training in use of 
protection equipment and 
chemical handling, 

(2) Use of protective eqUipment 

(3) Clear marking 'of work site 
hazards and training in 
recognition of hazard symbols, 

(4) Installation of vapour detection 
equipment and control 
systems, 

(5) Development of site 
emergency response plans, 
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Table 8·5 (Contd.) 

Operational Impact Mitigation, Monitoring and Management 
I<es onslbilltv 

Implementation Monitoring Monitoring 
Schedule Implementation Supervision Indicators 

lifetime of the Regular on-site CEPC/GNPPIEM CEPC Top Management 
plant training, S Management procedures in 

Assistant Plant place, 
Regular staff Manager EEHC 
checks, system Environmental Workers heaith 
checks and field Management & and safety 
tests of Studies Sector. measured by 
emergency inCidents, 
procedures by injuries and 
on-site illnesses, 
management 
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Type and 
Frequency of Management and Indicative Cost 

Reporting/ TraInIng Estimate (US$) 
monltorh'~ 

Monthly reports CEPC/GNPP/EM Management 
from S to ensure that time and costs 
management to all employees are « US$15K per 
EEHC given basic annum) 

induction training (included in 
Annual reporting on H&S policies operation cost) 
of summary and procedures, 
resuits (or more Emergency 
ff requested) Preparedness and 
and submitted to Response Plan 
the EEHC and and a Spills 
any other Response Plan, 
concerned The Assistant 
authority (e,g, Plant Manager is 
EEAA,WB, to ensure 
etc,), if required, implementation of 

procedures, 

CEPC/GNPP/EM 
S is responsible 
for ensuring that 
the site 
emergency 
response plan is 
complete and 
implemented prior 
to commissioning 
any part of the 
nower olant 



Issue/Impact MItigation Measures 

Socio-
Economic 
Environment 
Posrtive impacts 
identified Fish Catch: based upon experience 

with similar plants elsewhere along 
the Nile River and its branches and 
the opinions of the fishermen, 
impacts are very likely to be 
posrtive" 
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Table 8·5 (Contd.) 

Operational Impact Mitigation, Monitoring and Management 

Responsibility 
Implementation 

Schedule Monitoring Implementation Supervision 
Monitoring 
Indicators 

First year of In collaboration CEPC/GNPP/EM CEPC Top Fish catch no" 
operation. with the Fishery S Management & qualrty 

Authorrties, Assistant Plant 
(possibly 2 other monitor any Manager EEHC 
years) changes to the Environmental 

fish catch Management & 
Studies Sector" 
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Type and 
Frequency of Management Indicative Cost 

Reporting/ and Training Estimate (US$) 
monitorll'lQ 

Monthly reports Included in 
from operation costs" 
management to 
EEHC 



Issue/Impact Mitigation Measures 

Direct 

Vegetation • Utilize appropriate clearing 
damage, techniques, (e.g., hand 
habitat loss, clearing versus 
and invasion mechanized clearing). 
by exotic • Maintain native ground 
species along cover beneath lines. 
the ROWand • Replant disturbed sites. 
access roads • Manage ROWs to 
and around maximize wildlife benefits. 
substation 
sites. 

Habitat 
Select ROW to aVOid fragmentation · or important natural areas 

disturbance. such as sensitive habitats. 
• Maintain habitat (i.e., 

native vegetation) beneath 
lines. 

· Make provisions to avoid 
interfering with natural fire 
regimes. 

Increased • Select ROW to a avoid 
access to sensitive lands. 
sensitive • Develop protection and 
lands. management plans for 

these areas. 
• Use discontinuous 

maintenance roads. 

-
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Table 8·6 

Transmission System Impact Mitigation, Monitoring and Management 

ResDonsibilitv 
Implementation 

Monitoring Implementation 
Monitoring 

Schedule Supervision Indicators 

During Visual Egyptian EEHC Effects on 
Construction inspections of Electricity management environmenta 
and Operation the matenals Transmission I and human 

being used, Company EETC resources 
the (EETC) management involved 
construction (negative 
practices and CEPC/ PMU/ CEPC Project land uses, 
mitigation EMS Manager in ecological 
measures. collaboration damage) 

with the Short-term Degree to 
monitoring to Consultant which they 
assure that Site Manager. are affected. 
negative land 
use and/or 
ecological 
impacts are 
avoided and 
proper 
mitigation 
measures are 
employed. 

Occurs along 
the line as it is 
constructed. 

Monitoring of 
ROW 
maintenance 
activities to 
assure proper 
control 
methods. 
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Type and Indicative 
Frequency of Management Cost 

Reporting! and Training Estimate 
monitoring IUS$1 

Weekly Environmental Included in 
(during training and construction 
construction). management and operation 

will be cost. 
Maintenance warranted for 
time (during ROW 
operation) maintenance 

techniques, 
including the 
proper use of 
chemical and 
mechanical 
clearing 
methods. 

Training will be 
conducted by 
EETCand 
CEPClPMU 
with 
assistance 
from 
environmental 
consultant. 

Staff worKers 
should have 
an 
understanding 
ofthe rational 
for the 
recommended 
mitigation and 
monitoring that 
they may be 
implementing. 



Issue/Impact Mitigation Measures 

Runoff and · Select ROW to avoid impacts 
sedimentation to water bodies, floodplains, 
from grading for and wetlands. 
access roads, · Install sediment traps or 
tower pads, and screens to control runoff and 
substation sedimentation. 
facilrtles, and · Minimize use of fill dirt. 
akeration of · Use ample culverts. 
hydrological · Design drainage ditches to 
pattems due to avoid affecting nearby lands. 
maintenance 
roads. 

Loss of land use · Select ROW to avoid important 
and population social, agricukural, and cultural 
relocation due to resources. 
placement of · Utilize akernative lower 
towers and designs to reduce ROW width 
substations. requirements and minimize 

land use impacts. . 

· Adjust the length of the span to 
avoid sHe-specific tower pad 
impacts. 

· Manage resettlement in 
accordance wrth World Bank & 
AfDB procedures. 

Chemical · Utilize mechanical clearing 
techniques, grazing and/or contam ination selective chemical from chemical · ~ides wrth minimal maintenance 

techniques. undesired effects. · Do not apply herbicides wah 
broadcast aerial spraying. · Maintain naturally low-growing 
vegetation along ROW. 
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Table 8-6 (Contd.) 

Transmission System Impact Mitigation, Monitoring and Management 
Responsibility Type and Indicative 

Implementation MonitOring Implementation Monitoring Frequency of Management Cost 
Schedule Supervision Indicators Reporting/ and Training ~Itimate 

monitorina US$I 

During Visual Egyptian EEHC Effects on Weekly Environmental Included in 
Construction inspections of Electricity management environmenta (during training and construction 
and Operation the materials Transmission I and human construction) . management and operation 

being used, Company EETC resources will be cost. 
the (EETC) management involved Maintenance warranted for 
construction (negative time (during ROW 
practices and CEPC / PMU / CEPC Project land uses, operation) maintenance 
mitigation EMS Manager in ecological techniques, 
measures. collaboration damage) including the 

proper use of 
Short-term with the Degree to chemical and 
monitoring to Consultant which they mechanical 
assure that Site Manager. a re affected. clearing 
negative land methods. 
use and/or 
ecological Training will be 
impacts are conducted by 
avoided and EETC and 
proper CEPC/PMU 
mitigation with 
measures are assistance 
employed. from 

environmental 
Occurs along consultant. 
the line as it is 
constructed. Staff workers 

should have 
MonitOring of an 
ROW understanding 
maintenance of the rational 
activities to for the 
assure proper recommended 
control mitigation and 
methods. monitoring that 

they may be 
implementing. 
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Issue/Impact Mitigation Measures 

Avian hazards · Select ROW to avoid 
from important bird habitats and 
transmission flight routes. 
lines and · I nstall towers and lines to 
towers. minimize risk for avian 

hazards. 
• Install deflectors on lines 

in areas with potential for 
bird COllisions. 

Aircraft hazards · Select ROW to avoid 
from airport flight paths. 
transmission 
lines and · Install markers to minimize 
towers. risk of low-flying aircraft. 

Induced effects 
from • Select ROW to avoid 
electromagneti areas of human activity. 
cfields. 

Impaired 
cultural or · Select ROW to avoid aesthetic sensitive areas. including 
resources 
because of 

tourist sites and vistas. 

visual impacts. • Construct visual buffers. 
• Select appropriate support 

structure design, 
materials, and finishes. 

· Use lower voltage. DC 
system, or underground 
cable to reduce or 
eliminate visual impacts of 
lines. structures. and 
ROWs. 
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Table 8·6 (Contd.) 

Transmission System Impact Mitigation, Monitoring and Management 

Responsibility 
Implementation Monitoring Implementation 

Monitoring 
Schedule Supervision Indicators 

During Visual Egyptian EEHC Effects on 
Construction inspections of Electricity management environmenta 
and Operation the materials Transmission I and human 

being used. Company EETC resources 
the (EETC) management involved 
construction (negative 
practices and CEPC IPMU/ CEPC Project land uses, 
mitigation EMS Manager in ecological 
measures. collaboration damage) 

Short-term with the Degree to 
monitoring to Consultant which they 
assure that Site Manager. are affected. 
negative land 
use and/or 
ecological 
impacts are 
avoided and 
proper 
mitigation 
measures are 
employed. 

Occurs along 
the line as it is 
constructed. 

Monitoring of 
ROW 
maintenance 
activities to 
assure proper 
control 
methods. 
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Type and Indicative 
Frequency of Management Cost 

Reporting/ and Training Estimate 
monltorll1g (US$) 

Weekly Environmental Included in 
(during training and construction 
construction). management and operation 

will be cost. 
Maintenance warranted for 
time (during ROW 
operation) maintenance 

techniques, 
including the 
proper use of 
chemical and 
mechanical 
clearing 
methods. 

Training will 
be conducted 
by EETC and 
CEPC/PMU 
with 
assistance 
from 
environmental 
consultant. 

Staff workers 
should have 
an 
understanding 
of the rational 
for the 
recommended 
mitigation and 
monitoring 
that they may 
be 
implementing. 



Issuellmpact Mitigation Measures 

Indirect 

Induced · Provide comprehensive 
secondary plans for handling induced 
development development. 
during · Construct facilities to 
construction in reduce demand. 
the · Provide technical 
surrounding assistance in land use 
area. planning and control to 

local governments. 

Increased 
access to · Route ROW away from 
sensitive sensitive lands. 
lands. · Provide access control. 

- ----
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Table 8·6 (Contd.) 

Transmission System Impact Mitigation, Monitoring and Management 

Responsibility 
Implementation Monitoring Implementation 

Monitoring 
Schedule Supervision Indicators 

During Visual Egyptian EEHC Effects on 
Construction inspections of Electricity management environmenta 
and Operation the materials Transmission I and human 

being used, Company EETC resources 
the (EETC) management involved 
construction (negative 
practices and CEPC/PMU/ CEPC Project land uses, 
mitigation EMS Manager in ecological 
measures. collaboration damage) 

Short-term with the Degree to 
monitoring to Consultant which they 
assure that Site Manager. are affected. 
negative land 
use and/or 
ecological 
impacts are 
avoided and 
proper 
mitigation 
measures are 
employed. 

Occurs along 
the line as it is 
constructed . 

Monitoring of 
ROW 
maintenance 
activities to 
assure proper 
control 
methods. 
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Type and Indicative 
Frequency of Management Cost 

Reportingl and Training Estimate 
monitoring (US$) 

Weekly Environmental Included in 
(during traini ng and construction 
construction). management and operation 

will be cost. 
Maintenance wa rranted for 
time (during ROW 
operation) maintenance 

techniques, 
including the 
proper use of 
chemical and 
mechanical 
clearing 
methods. 
Training will be 
conducted by 
EETCand 
CEPClPMU 
with 
assistance 
from 
environmental 
consultant. 

Staff workers 
should have 
an 
understanding 
of the rational 
for the 
recommended 
mitigation and 
monitoring that 
they may be 
implementing. 
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Table 8-7 (A) 

Gas Pipeline System Impact Mitigation 

Impact Mitigation Measures Project Phase 

1. During Construction 

Reduction Traffic Flow Construction during off I Preconstruction and 
peak periods ' Construction 

· Signage and marking 

- Traffic detour 

Road restricting 

Air Emission - Sound storage, 
transportation and 
disposal of stockpiles 

- Ensure that air 
emissions of 
construction machinery 
within legal standards 

NOise - Protect construction 
workers on site 

· Avoid night noisy works 
whenever possible 

'-:=-:-_- --------

Risk of Damaging - Collect infrastructure 
Infrastructure maps and site tracing 

• Use trial pits 
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Tender and 
Construction 

Preconstruction and 
Construction 
Construction 

----

Construction 

Tender and 
preconstruction 

-----

Tender and 
Construction 

Construction 

Construction 

Tender and 
Construction 

I Responsibility 
Implementation Supervision 

Traffic department to Town Gas HSE + 
grant conditional Traffic Department 
license and Contractor 
to implement 

Contractor Town Gas HSE + 
Traffic Department 

Traffic Department Traffic Department 

Traffic Department Traffic Department 

-=:-------
Contractor Town Gas HSE 

supervisor 

Contractor Town Gas HSE 

Contractor Town Gas HSE 

Contractor Town Gas HSE 

Town Gas HSE Town Gas HSE Manger 
Department and 
Governorate 
Information Center 
Contractor Town Gas HSE 

Supervisor 
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Means of Supervision Estimated Cost 

Ensure contractor has Contractor management costs that 
valid conditional shall be included in normal bid 
permit+ Filed price. 
supervision - Town Gas management costs 

Ensure inclusion in - Contractor management costs that 
tender+ Filed shall be included in normal bid 
supervision price. 

Town Gas management costs 
Ensure detouring Cost by Traffic Department 
efficiency 
Ensure adequate traffic Cost by Traffic Department 
flow 
Field supervision - Contractor management costs that 

shall be included in normal bid 
price. 

- Town Gas management costs 
Review vehicle exhaust Contractor management costs that 
certificate shall be included in normal bid 

price. 
- Town Gas management costs 

Ensure inclusion in - Contractor management costs that 
tender+ Field shall be included in normal bid 
supervision price. 

· Town Gas management costs 
Field supervision - Contractor management costs that 

shall be included in normal bid 
price. 

· Town Gas management costs 
Review HSE site report - Town Gas management costs 

Ensure inclusion in · Contractor management costs that 
tender+ Field shall be included in normal bid 
supervision price. 
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Construction Town Gas HSE 
Research 

Town Gas HSE Manger I Review periodic HSE 
reoorts 
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- Town Gas management costs 



Impact Mitigation Measures 

Effect on Structures by - Screening of areas I 
Dewatering Activities Sectors 

- Tight dewatering 
schedule 

Effects on Monuments - Locate problematic 
areas of the network 

- Supervise 
construction 

- Control dewatering 
process 

- Reduce vibrations 

- Preserve 
architecturally 
valuable sites 

- Preserve any found 
antiquity 
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Table 8·7 (A) "Contd," 

Gas Pipeline System Impact Mitigation 

Project Phase 
Responsibility 

Implementation Supervision 
Design Town Gas Technical Town Gas Design 

Committee Manager + HSE 
Manager 

Construction Contractor Town Gas HSE 
Supervision 

Design Supreme Council for Town Gas HSE 
Antiquities through Manager 
permitting procedure 
of Local Council 

Construction Expert from Supreme Town Gas HSE 
Council of Antiquities Manager + HSE 

supervision 
Construction Contractor Supreme Council 

Expert + Town Gas 
HSE supervision 

Tender + Construction Contractor Supreme Council 
Expert + HSE 
supervision 

Construction Contractor Town Gas HSE 
supervisor 

Construction Town Gas HSE Town Gas HSE 
supervisor manager 
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Means of Supervision Estimated Cost 

Review committee's - Town gas management costs 
reports 

Field supervision · Contractor responsibility: 
Included in normal contractor bid. 

- Town gas management costs 
Review permitting - Cost by supreme council for 
procedures and antiquities 
ensure review of 
Council 
Review field reports+ · L.E. 3,000 I site for supervision 
site supervision and measurement of vibration. 

Town gas management costs 
Field supervision · L.E. 15,000 I site above normal 

contractor bid price. 
- Town gas management costs 

Ensure inclusion in - L.E. 10,000 I site above normal 
tender + Field contractor bid price. 
supervision - Town gas management costs 
Field supervision - Normal contractor bid price 

- Town gas management costs 

Review field reports - Normal contractor bid price 
- Town gas management costs 

------- -
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Table 8·7 (AI "Contd." 

Gas Pipeline System Impact Mitigation 

-----

Responsi bility 
Impact Mitigation Measures . Project Phase Means of 

Estimated Cost 
Implementation Supervision SUpervision 

Waste Disposal - Control over construction Construction Contractor Town Gas HSE Field supervision - Contractor responsibility: 
waste supervisor Included in normal contractor bid 

- Prevent fueling, Construction Contractor Town Gas HSE Field supervision - Contractor responsibility: 
lubricating and any supervisor Included in normal contractor bid 
activity that would entail 
production of hazardous 
materials empty contains 

- Transfer empty Construction Construction Town Gas HSE Field supervision and - About LE. 1,300 I yr above 
hazardous waste supervisor review manifest normal contractors bid(1) 
containers, if generated documents 
under unusual 
circumstances, to 
Governorate's landfill 

- Adequate management of Construction Water Authority Town Gas HSE Field supervision + - Costs by Water Authority 
asbestos and any supervisor + HSE review of Water - Town gas management costs 
possible hazardous waste Manager authority manifests 

- Arrange effective Construction Construction Town Gas HSE Field supervision - Contractor responsibility: 
drainage during supervisor Included in normal contractor bid 
dewatering 

- Transfer any Construction Construction Town Gas HSE Field supervision - About L.E. 1 ,0001yr above 
contaminated water supervisor normal contractors bid(2) 
resulting from dewatering 
to an adequate facility 
such as Governorate's 
Landfill 

Notes: 

(1) This figure has been derived assuming 2 loads of contains are generated each load is 0.5 ton which costs 1.E. 650 induding shipment and landfill fee. (landfill fee is LE. 300/ton and rent of peak-up 
vehide is about L.E. SOO/trip) 

(2) This figure has been derived assuming 1 load of contaminated water barrels is transferred each year weighing 1 ton at a cost of l.E. 1.000 induding transportation and landfill fee in addition to 
supervision and administrative costs. 
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Impact Mitigation Measures 

2. During O~eration 
Improper management of i-Evacuating of odorant 
odorant during operation in holding tank and 

send empty contains to 
Governorate's 
hazardous waste facility 
on the same day 

Noise of PRS operation - Locate noisy pressure 
reducers away from 
PRS borders in 
residential areas 

- Build barrier walls 
between reducers and 
sensitive receptors 
when needed. 

Potential safety risks due - Remote actuation of 
to PRS Operation isolation and slam-shut 

valves by Town Gas for 
different PRS's as well 
as the transmission 
pipelines. 

- Produce hazardous 
area classification 
drawings for all 
pressure reduction 
station 
Preventive 
maintenance policy and 
station manual 

- Proper design of control 
room exit 
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Table 8-7 (A) "Contd." 

Gas Pipeline System Impact Mitigation 

Project Phase 
Responsibility Means of 

Estimated Cost 
Implementation Supervision Supervision 

Operation Pressure Reducing Town Gas HSE staff Quarterly auditing for - LE. 16,300/yr for transportation 
I Station (PRS) staff each PRS and disposal of waste 

Design Town Gas Design Town Gas HSE Review of PRS layout - Town Gas management costs 
Department Manager 

Design and Contractor Town Gas HSE Field supervision of - Contractor costs which shall be 
construction Manager PRS construction included in normal bid price 

Design Designer Project Department Document Review - Design Phase 

DeSign Designer Eng. I Elect Document Review - Design Phase 
Department 

Design Town Gas Engineering - Preventive maintenance program 
Department and operating manual 

Design Designer Projects Department Document Review 

-.-~ 
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Impact Mitigation Measures 

Provision of self 
contained breathing 
apparatus (2 pieces for 
each station) for 
handling odorant leaks 

- Apply jet fire rated 
passive fire protection 
system to all critical 
safety shutdown valves 
ESDVs or solenoid 
valves (as applicable) 

- Place marking signs 
indicating in Arabic and 
in English "Do Not Dig" 
and "High Pressure 
Pipeline Underneath" 
Install an elevated wind 
sock and provision of 
portable gas detectors 

- The design should fully 
comply with IGE TD/3 
code reQuirements 

Socia/Impacts - Raising the level of 
awareness of the 
people in PRS areas. 
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Table 8-7 (A) "Contd." 

Gas Pipeline System Impact Mitigation 

Project Phase 
ResDonsibilitV Means of 

Estimated Cost 
Implementation Supervision Supervision 

Operation Town Gas HSE Department By Operators - $4000 each 

Design Designer Projects Department Document Review 

Operation Town Gas & GASCO Engineering Document Review 
Department 

Oper<ltion Town Gas HSE Department - $ 3000 each 

Designer Designer Projects Department - Town Gas management costs 

Construction NGOs in the districts EGAS Supervise awareness - About L.E. 5,000/PRS area 
undertaken by NGO 
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Table 8·7 (8) 

Gas Pipeline System Monitoring Matrix 

Impact Monitoring Indicators Responsibility Duration Location Methods Estimated Cost 

1. During Construction 

Reduction Traffic Flow - Comments and Town Gas HSE During construction Construction site Documentation in HSE Town Gas management costs 
notifications from traffic department reporting in monthly monthly reports 

~~=-~~ ____________ +-~department ____ j-7re~po~rrt~s~--------~--~~~ 
Air Emission HC. CO% and opacity Contractor Once before construction Vehicles licensing Measuring exhaust - L>e> 2001 Vehicles 

+ once quarterly for each department emissions in an 
vehicle authorized instituti()~ 

Noise - Noise intensity, Town Gas HSE Once quarterly during Construction site Noise meter • Town Gas 'U"U~Y'"V''' costs 
exposure durations and department construction, with at least 
noise impacts one measurement per 

contractor per sector 
Complaints from Town Gas HSE During construction Construction site Documentation in HSE - Town Gas management costs 
residents supervisor reporting in monthly monthly reports 

reports 
Risk of Damaging - Accidents Town Gas HSE During construction Construction site- Documentation in HSE Town Gas management costs 
Infrastructure Documentation department reporting in monthly monthly reports I 

reports 
Effect on Structures by - Duration of dewatering Town Gas HSE During dewatering Construction site DOCumEmtatlon-in HSE-~Town Gas management costs 
Dewatering Activities and lowered water level department activities. Reported in monthly reports 

monthly reports 
Effects on Monuments Vibration Supreme council for During construction near Construction site Vibration test - Including in supreme council 

antiquities Sites identified by the expert's input 
council 

- Buried antiquities Supreme council for Once before construction I Streets identified by Geophysical survey - L.E. 3000/km of street 
antiquities if required by the council the council 

- Documentation Town Gas HSE During construction. Construction Site Documentation in HSE . Town Gas management costs 
supervisor Reporting in monthly monthly reports 

reports 
Waste Management Accumulated waste Town Gas HSE During construction. Construction site Observation and Town Gas management costs 

supervisor Reporting in monthly documentation 
reports 

- Existence of hazardous Town Gas HSE During construction. Construction site Observation and - Town Gas management costs 
waste in waste piles or supervisor Reporting in monthly documentation 
at site reports 

- Existence of water Town Gas HSE During construction. Construction site Observation and . Town Gas management costs 
ponds from dewatering supervisor Reporting in monthly documentation 
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Impact Monitoring Indicators 

2, During Operation 

Improper management of - Number of treated 
odorant during operation containers 

Noise of PRS operation - Noise intensity 

- ------
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Table 8-7 (8) "Contd," 

Gas Pipeline System Monitoring Matrix 

Responsibility Duration Location 

Town Gas HSE Quarterly for each PRSs 
department PRS 

Town Gas HSE Quarterly for each PRSs 
department PRS 

-
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Methods Estimated Cost 

Reviewing - Town Gas management costs 
environmental 
Register, compare 
with odorant delivery 
forms, observation of 
site 

Noise meter - Town Gas management costs 



ENGINEERING CONSULTANTS GROUP 

Table 8-8 

Summary of Implementation Cost of the ESMP 

No. Phase of Implementation 
Cost in US$ Source of 

Measures Monitoring Funding 
1 Construction Phase 120 K CEPC 

• Pre-commissioning Monitoring 1325 K CEPC 
(ambient air quality monitoring (with possible support 

equipment) 
from the Arab Funds) 

• All others 138 K CEPC 

• Training 155 K CEPC 
2 Operation Phase 70 20 CEPC 

• Training 20 K CEPC 

Sub. Total 190 K 1658 K 
Grand Total 1848 K 

Notes: 

(*) Excluding gas pipeline system cost. 

Table 8-8 shows that the total implementation cost of the environmental and 
Social Management Plan is about US$ 1.848 million, which amounts to about 
0.15% of the total project cost. 

8.4 BASELINE MONITORING OF THE 
PRE-CONSTRUCTION ENVIRONMENT 

8.4.1 Baseline Air Quality Survey Using Air Quality Monitoring System 

Objectives 

Monitoring of air quality parameters such as N02 and S02 offers an 
appropriate method of obtaining hourly, daily, monthly and annual mean 
pollutant concentrations over a wide spatial area. A continuous monitoring 
program continued over an extended period, enables measured 1 hr, 24 hr 
and annual mean pollutant concentrations to be compared with relevant 
Egyptian and World Bank guidelines. It provides a baseline against which to 
evaluate short-term impacts measured using continuous N02 , S02, CO and 
TSP analyzers. 

The main objective of the proposed air quality monitoring program is to 
determine the effect of effluent emissions from the Giza North Station. Prior to 
the commencement of a monitoring program, the number and location of 
monitors that are required to provide adequate aerial coverage need to be 
determined. Consideration should be given to the effects of existing sources, 
nearby terrain, meteorological conditions, and the pollutant to be monitored as 
well as their associated averaging times. 
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Natural gas will be used as the primary fuel, and no. 2 fuel oil will be used for 
emergency purpose only with a total firing period not to exceed 7 days per 
year. For the siting study of permanent monitoring stations, only the normal 
gas-fired scenario was analyzed. 

Methodology 

Based on the U.S. Environmental Protection Agency guidance (EPA, 1987), 
air dispersion modeling should first be performed to determine the general 
locations(s) of maximum air pollutant concentrations from the proposed 
source. 

To determine the magnitude and locations of maximum background air quality 
impacts, the EPA-approved Industrial Source Complex (ISC-Prime) was used 
for the study. The ISC-Prime mode was also used for a stack height 
determination analysis conducted for the Giza North Project (see Section 6.2). 

In addition, as indicated in Section 5.4, there were five existing background air 
quality monitors located within the Giza North plant site. These five. onsite 
monitors have collected sufficient ambient records to form a good base of 
representative background data (National Research Center, September 
2009). 

In general, air quality monitors should be placed at (a) the expected area of 
the maximum concentration from the new source, and (b) the maximum 
combined impact area(s). 

Generally, two to three sites would be sufficient for most situations in multi
source areas. In areas where there are no significant existing sources, one or 
two sites would be sufficient. 

For convenience, the maximum impact locations derived in Section 6.2 are 
presented by the polar coordinate and the conventional x-y coordinate. Both 
coordinates use the same origin as shown in Figure 8-3. 

1-hour, 24-hour and annual maximum impact areas were considered in the 
design of the monitoring network. 
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Figure 8~3 

Giza North Air Quality Monitoring Locations 

, 
,,""". __ ... ~." , ..... ,u· ....... " 
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The maximum hourly average value is 256.9 I-lg/m3 at 271.6 meters (206.0 m, 
177.0 m), the maximum 24-Hours average is 115.2 I-lg/m3 at 267.1 meters (-
4.0 m, 267.0 m) and the maximum annual average is 28.6 I-lg/m3 at 363.0 
meters (-4.0.5 m, -363.0 m). Figures 6-6, 6-7 and 6-8 depicts N02 maximum 
concentration contours for the modeled area over the three years for BAU 
Scenario. 

For the combined impact of both the Giza North power plant project and the 
existing background environment the maximum total combined 24-hour 
impact level (126.18I-lg/m3, including the background level) is under the 
Egyptian 24-hour limit of 150 I-lg/m3. The maximum 24-hour impact level of the 
Giza North power project is 115.2 I-lg/m3 (excluding the background level). 

The maximum combined 1-hour impact level, including the highest value 
during 2007, is 284.35 I-lg/m3. The Giza North plant contributed 256.9 I-lg/m3 at 
this location. 

Figure 6-12 depicts the locations of the First Maximum of daily average of 
N02 concentrations and the First Maximum of annual average of N02 

concentrations. The suggested monitoring locations are presented in Figure 
8-3. Areas, instead of the precise points, are suggested because in some 
cases, it is simply not practical to place monitors at the indicated modeled 
locations. However, it is recommended that an air quality monitoring system 
composed of 2 or 3 monitoring stations will be utilized. The monitoring station 
equipped with meteorological monitoring system will be located near to, or 
within, the Giza North power plant site, the other one or two stations will be 
located one down wind within the deSignated area and the other (if any) 
upwind. 

Reporting 

Reports will be prepared by CEPC/GNPP on a quarterly basis, and be 
prepared as continuous monitoring concentration summaries. 

8.4.2 Aquatic Environment 

At the request of the CEPC/EEHC/ECG a field survey was undertaken by 
Hydraulics Research Institute representatives and by National Research 
Center staff of the Giza North bankline segment area fronting the power 
station site. The results of this survey shall be retained as a baseline 
comparison for sea monitoring during power plant operation. 

In addition, site management practices and site drainage systems will be 
continuously monitored by the site Assistant Plant Manager to ensure that no 
pollutants reach the aquatic resources. 

8.4.3 Archaeology and Cultural Heritage 

ESIA fOl Giza \forth Combined Cycle Power Project 
January cO 10 

Chapter 8· Page 47 of 52 



ENGINEERING CONSULTANTS GROUP 

Throughout construction, activities will be closely supervised by personnel 
trained to recognize potential archaeological finds. Should a potential find be 
uncovered, the mitigation measures described in Section 7.2.8 will be 
employed. 

8.5 MONITORING OF IMPACTS DURING 
POWER PLANT OPERATION 

8.5.1 Stack Emissions 

Stack emissions will be monitored continuously during plant operation at a 
representative point in the stack. Operational monitoring of stack emissions 
shall comprise monitoring the levels of: 

• Oxides of Nitrogen; 
• Sulfur Dioxide; 
• Carbon Monoxide; and 
• Total Suspended Particles and PM1o• 

The automatic monitoring system used will be linked to an alarm to warn when 
emission limits (as stated in Section 2) for each pollutant are being 
approached. 

Concentrations will be recorded as hourly rolling averages and reports on 
stack emissions monitoring will compare recorded emissions against 
predicted levels and Egyptian and WB guidelines (as given in Section 2). 
Reports will be submitted to the EEAA, the WB and any other concerned 
authority on an annual basis (or as required). 

8.5.2 Ambient Air Quality - Validation of Modeling Predictions Using 
Continuous NOx, S02 and TSP Analyzer 

Objectives 

The use of a continuous NOx, S02, CO and TSP analyzer allows for baseline 
air quality monitoring on a continuous basis. The provision of two continuous 
monitors (or three: one at the site, one upwind and the third downwind) will 
provide the basis for "validating" the predictions made in the ESIA. The 
monitors will also include a weather station providing data on air temperature, 
wind speed, wind direction and mixing heights on a continuous basis. These 
monitors shall, also, be connected electronically to the EEAA ambient 
monitoring system. 

Methodology 

The monitors will be purchased and installed as far in advance of plant start
up as possible so that baseline data can be collected for the two (or three) 
sites, using equipment capable of measuring short-term averages. 
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Training will be provided to the nominated operatives in relation to use, 
maintenance and troubleshooting for the equipment The equipment will be 
monitored on a daily basis by CEPC/GNPP to ensure that it is working 
correctly. Daily maintenance monitoring can be undertaken remotely by 
downloading the recorded results from the analyzers at upwind and downwind 
locations to the shelter at the project site (Le. the analyzers do not need to be 
physically checked daily). The results will be checked by CEPC/GNPP to 
ensure they are realistic and also to check against anomalies. Daily down
loading of data will also ensure that continuous records are maintained in the 
event of equipment failure or power shortage. 

The Giza North construction and operational monitoring of air quality around 
the power project will include the parameters summarized in Table 8-9. 

Reporting 

The equipment measures air quality on a continuous basis and is capable of 
calculating and reporting on short-term averages. Twenty-four hour and 1-
hour averages would be appropriate measurements to record. 

Annual reports will be provided to the EEAA and to the WB or any other 
concerned authority (via CEPC/GNPP) (or more frequently if required), 
highlighting key features and comparing the results with air quality standards 
(as presented in Section 2), with the predictions in the ESIA report, with 
respect to gas supply failure and subsequent emergency use of light fuel oil 
(sollar), baseline air quality and worst case air quality predictions, once the 
plant is operational. 

8.5.3 Aquatic Environment 

Monitoring of impacts of the power plant on the aquatic environment will 
include monitoring of the quality of the discharge water, canal bankline and 
benthic sediments, ambient water quality and the impact on aquatic flora and 
fauna. The survey techniques and areas will be comparable to the survey 
undertaken by both of the Hydraulics Research Institute and the National 
Research Center during September 2009. The survey will include the area 
affected by the thermal plume (Le. 100m from the discharge point). 

The operational monitoring of cooling water and effluent discharge will include 
the parameters summarized in Table 8-10 below. 

Monitoring data will be analyzed and reviewed at regular intervals and 
compared with Egyptian and World Bank guidelines (as given in Section 2). 
Records of monitoring results will be kept in a suitable format and will be 
reported (in summary format with any exceptions identified) to the responsible 
government authorities and the WB or any other concerned authority as 
required. As a result, the project company, in discussion with the EEAA, 
EEHC and the WB or any other concerned authority, will review the need to 
implement any additional mitigation features, such as provision of further 
water treatment facilities on site and also on the need to continue monitoring. 

ESIA for Giza 'lorth Combined Cycle Power PrOJect 
January 2010 

Chapter 8- Page 49 of 52 



ENGINEERING CONSULTANTS GROUP 

8.5.4 Waste Monitoring 

Wastes generated on site and collected for disposal by skilled firms will be 
referenced, weighed and recorded. Environmental audits will be undertaken 
which will assess the quality and suitability of on- and off-site waste 
management procedures. 

Table 8·9 

Monitoring Program for Ambient Air Quality, Noise and Vibrations 

Item Monitoring Parameters 

Construction Phase 

Ai, Quality 

Dust emissions caused by N02 , S02 , CO, TSP 
construction activities, and PM,o. 
construction veh icle 
movements, and transport of 
friable construction 
materials. 

Noise Decibels (dB) A 

ESIA for Giza North Combined Cycle Power Project 
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Sampling 
Frequency 

Quarterly during 
most of the 
construction 
period. 

Continuous 
monitoring 
during 6 months 
ahead of 
commissioning. 

Monthly 

Indicative 
Monitoring Cost 
Locations Estimate 

(US$) 

On site of the project Measurement 
and its surroundings. cost: US$70K 

2 locations Approx. US$ 
minimum: at 1000-1500K 
maximum predicted 
pollution 
concentration and 
downwind. 
Third location, if any, 
will be 1 km upwind. 

6 locations Management 
minimum: at nearest time and 
residences costs (US$ 

10k) 
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Table 8-9 (Contd.) 

Monitoring Program for Ambient Air Quality, Noise and Vibrations 

Item Monitoring Parameters 

Operation Phase 

Air Quality 

Emissicns Automatic monitoring of stack 
from stack are not expected emissions for NOx, S02, 
to exceed standards. particulate matter and carbon 

monoxide (CO) via test ports 
installed in the main stack. 

In addition, conduct surrogate 
performance monitoring. 

Ambient air quality affected Install (at least) two continuous 
by emissions from the power NOx, S02, CO, PMlO & TSP 
plant. monitoring stations to monitor 

short-term concentrations in the 
area predicted to have the highest 
impacts on humans (as there are 
sensitive environments). The 
analyzer station near or within the 
site boundaries will include a 
continuous monitor of 
meteorological conditions 
(temperature, wind speed, wind 
direction and mixing heights). 

Noise 

ESIA fOl Giza "Iorth Combined Cycle Power Project 
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Sampling 
Frequency 

Continuous 
and/or 24 hour 
average 
Continuous 
and/or passive 
samples every 
2/4 weeks 

The analyzer 
stations will be 
electronically 
connected to the 
plant controlling 
room and may 
be connected to 
the EEAA 
monitoring 
system. 

Bi-annually to 
annually 

Indicative 
Monitoring Cost 
Locations Estimate 

(USS) 

2 locations minimum: Included in 
at maximum the plant 
predicted pollution operation 
concentration and 
downwind. 
Third location, if any, 
will be 1 km upwind. 

6-10 sites at nearest Noise audit 
receptors and fence US$ 10-20K 
around the plant (included in 

operation 
cost) 

Third party 
(e.g. NRC) 
Measuring 
instruments 
and 
equipment. 
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Table 8-10 

Monitoring of the Aquatic Environment During Operation 

Issue Parameter Method 

Water Quality Temperature & pH of all Continuous automatic monitor in 
discharged water discharge structure 

COD, TSS, Oil & Grease, Sample taken from water in discharge 
residual chlorine of effluent structure and submitted for lab. Analysis 

Light metals & other pollutants As above 
of effluent 

Ambient Water Temperature, pH, COD, BOD, Grab sampling and analysis within the 
Quality TOC, DO, TSS, oil & grease, area predicted to be affected by the 

residual chlorine, light metals discharge plume 
& other pollutants 

Flora & Benthic flora & fauna Transect sampling (following same 
Fauna (1) method as in baseline monitoring) within 

a 2 km radius of the discharge point 

Entrainment (2) Fish entrainment on screens Removal and analysis of any debris 
caught in intake screens 

Notes: 
1) To be undertaken for the first 3 years of plant operation. 
2) To be undertaken for the first year of plant operation. 

Abbreviations: 
COD: Chemical Oxygen Demand 
BOD Biological Oxygen Demand 
TOC: Total Organic Carbon 
DO: Dissolved Oxygen 
TSS: Total Suspended Solids 

Frequency of 

measurements 

Continuous 

Daily 

Monthly 

3-monthly 

Annual 

Weekly 
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9. 

9.1 

CONSULTATION AND DISCLOSURE 

INTRODUCTION AND GENERAL APPROACH 

In order to ensure that the views and interests of all project stakeholders are 
taken into accounts, public consultation has been carried out according to the 
World Bank guidelines and EEAA requirements which require coordination 
with other government agencies involved in the ESIA, obtaining views of local 
people and affected groups. This consultation has been undertaken as part of 
the Environmental and Social Impact Assessment process. The process of 
this consultation is also implemented in accordance with World Bank 
requirements for Phase I and Phase II consultations. 

This section summarizes the activities which have been undertaken in Phase 
I, the results of consultation and a summary of the activities which have been 
undertaken as a complementary procedure (Phase II). It, also, summarizes 
the activities which may be undertaken, under this condition, during the 
construction and operation of the power plant. 

9.1.1 Public Consultation Regulations and Requirements 

In accordance with World Bank requirements, namely the Bank's Operational 
Policy (OP) 4.01 Environmental Assessment and other key documents, 
affected groups and NGOs must be consulted as part of the environmental 
assessment of projects. The primary purpose of this provision is to protect the 
interests of affected communities. Therefore, the ESIA and RPF process 
should include consultation and disclosure of information to key stakeholders 
involved in and/or affected by the Giza North power plant project. 

The objectives of consultation and disclosure are to ensure that all 
stakeholders and interested parties, are fully informed of the proposed project, 
have the opportunity to voice their concerns and that any issues resulting from 
this process are addressed in the ESIA and incorporated into the design and 
implementation of the project. 

Egyptian Law number 4 of 1994 and its updated Law No. 9/2009, which 
addresses the environment, does not stipulate or refer directly to public 
consultation within the ESIA process. However, its importance may be inferred 
from the inclusion of representatives of environmental non-governmental 
organizations on the Board of Directors of the EEAA. Furthermore, the EEAA 
"Guidelines for the Basis and Procedures of Environmental Impact 
Assessment (EIA) - Sector Guidelines" suggest discussions with local 
stakeholders and interested parties during scoping and preparation of the 
ESIA. 
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9.2 CONSULTATION METHODOLOGY 

The adopted methodology for the public consultation comprises two phases, 
including four elements, namely: 

Phase I 
• discussions with local stakeholders and interested parties during 

preparation of the environmental documents for local permitting 
requirements; 

• discussions with local stakeholders during scoping and preparation of this 
ESIA-Report, including the organization of a Public Scoping Meeting on 
21 October 2009, in the 6th of October Governorate; 

As far as public disclosure is concerned, major activities to inform the public 
and interested parties about the Giza North project include the following: 

• press advertisement in AI-Ahram Newspaper (on 7 October 2009) 
describing the project and inviting interested parties to attend the scoping 
meeting. 

• distribution of an invitation and a copy of summary leaflet about the main 
concerns of ESIA study (in Arabic). 

Phase II 
• the organization of a Public Consultation Meeting on 11 January 2010, in 

the 6th of October Governorate, and 

• on-going consultation through an "open-door" policy during construction 
and operation of the power plant. 

Again, as far as public disclosure is concerned, major initiatives to inform the 
public and interested parties about the Giza North Power project include the 
following: 

• press advertisement in AI-Ahram Newspaper (on 30 December 2009) 
describing the project and inviting interested parties to attend the public 
meeting and review the Draft Final ESIA Report; 

• distribution of an invitation and copy of the Non Technical Summary (in 
Arabic) describing the context of the power plant, the technology 
employed, the impact on the environment, the mitigation measures and 
the ESMP; and 

• disclosure of the Draft Final ESIA Report, including the Executive 
Summary, locally and via the World Bank Infoshop. 

A Public Consultation and Disclosure Activities (PCDA) are designed and 
implemented in accordance with World Bank guidelines. The purpose of the 
Activities is to establish the process by which CEPC/GNPP will consult and 
involve stakeholders in the planning, development, construction and 
operation of the power plant. 

9.2.1 Stakeholders 
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During the ESIA process, stakeholders for the project have been identified 
and include the following: 

• Local Council and District Authorities; 
• Government Regulatory Agencies; 
• Local business and commercial interests; 
• Local people including population representatives; 
• Environmental research organizations; and 
• NGOs and other environmental interests. 

A full list of primary stakeholders is presented in Table 9-1 (a full list of 
primary and secondary stakeholders is presented in Annex A). 

Table 9-1 

Primary Stakeholder Organizations 

Organization 

• 6th of October Governorate 

• District of Imbaba & Menshat EI-Qanater Zone (EI-Kata area) 

• Egyptian Electricity Holding Company (EEHC) 

• Egyptian Electricity Transmission Company (EETC) 

• Local Electricity Authority (Cairo Electricity Production Company "CEPC") 

• Egyptian Environmental Affairs Agency (EEAA) 

• Ministry of Water Resources and Irrigation 

• . The 6th of October population representatives (lmbaba & Menshat EI-Qanater, EI-Kata & 
neighbouring areas) 

• Ministry of Transport 

• The 6th of October Transport Department 

• Egyptian General Petroleum Corporation (EGPC) 

• Egyptian Natural Gas Holding Company (EGAS) 

• "City Gas" Company 

• Supreme Council of Antiquities 

• Egyptian General Authority for Shore Protection 

• National Research Center, State Ministry of Scientific Research and Technology 

• General Authority for Fishery Development, Ministry of Agriculture 

• Egyptian General Authority for Meteorology 

• National Authority for Remote Sensing and Space Sciences 
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9.2.2 Management and Participation 

Public consultation and disclosure is managed and undertaken by 
Environmental Consultant ECG and CEPC with participation from EEHC. 
Phase II of the consultation and disclosure process, which includes local 
disclosure of the Draft Final ESIA·Report and a public meeting, will be 
undertaken in close collaboration with the local authorities, namely the 6th of 
October Governorate. Concerned stakeholders including local community, 
economic representatives and local economic activities, have been, and will 
continue to be, requested to actively participate in this process. 

It was not anticipated that any further notification will be required, for example, 
the posting of notices locally, since local communities or settlements near the 
power station site were notified by the CEPC/GNPP. Further, it seems evident 
from the scoping session that the attendance of the 6th of October 
Governorate's Local Administration, the CEPC's Chairman, Eng. Ahmed 
Imam and the President of the Local People Council, at the public meeting will 
ensure media coverage. 

9.3 PHASE 1 CONSULTATION 

9.3.1 Consultation Undertaken by ECG, EEHC and CEPC 

During the preparation of an ESIA·Report for local permitting requirements, 
ECG, EEHC and CEPC undertook consultations with a variety of 
organizations to assist them in the identification of environmental and social 
concerns and the overall development of the project. These stakeholders 
included the Egyptian Electricity Holding Company (EEHC), Cairo Electricity 
Production Company (CEPC), Egyptian Environmental Affairs Agency 
(EEAA), the 6th of October Governorate and the District Council of the 6th of 
October, including Imbaba & lVIenshat EI-Qanater zone, Egyptian General 
Authority for Shore Protection, Hydraulics Research Institute and local 
population leaders. 

The purpose of these consultations was primarily to provide information 
regarding the project, identify published and non-published sources of 
relevant data and information relating to the site and surrounding area, obtain 
views on the scope of the project, and open channels for ongoing discussions. 

The key environmental and social issues raised during this consultation 
process are summarized in Table 9-2 and these issues were subsequently 
taken into account in the preparation of ESIA documentation both for local 
permitting requirements and this ESIA report. 
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Table 9-2 

Key Environmental Issues Associated with the Development of the Proposed 
Power Plant Identified During Local ESIA and RPF Consultation 

Subject Description of the Key Issues 

Air Quality • Level of stack emissions from the power plant and the resulting 
compliance with air quality standards during normal operation and 
emergency periods, i.e. if the gas supply is interrupted. 

• Potential for cumUlative air quality impacts due to the simultaneous 
operation of small and medium-sized industrial facilities in the area 
and the Giza North proposed power plant. 

Aquatic Ecology • Vulnerability of aqua-culture from liquid effluents and the cooling 
water. 

Canal Bankline & • Vulnerability of bankeline of the EI-Rayyah EI-Beheiry and canalbed 
canalbed due to erosion and sedimentation processes resulting from intake 
Morphology and discharge system. 

Noise • Levels of noise which will be experienced at local receptors. 

Hazardous Waste • Vulnerability of human health from materials containing hazardous 
matters, if found, during construction and operation. 

Traffic • Traffic generation, especially during construction, and the potential 
for congestion on local roads, particularly Qanater I Itay EI-Baroud 
regional road. 

Socio-economic • Employment. 

• Demand for Local Services. 

Land Acquisition! • Level of compensation in case of land acquisition, e.g. for 
Compensation transmission lines' towers and gas pipeline. 

9.3.2 Consultation during the ESIA Process 

A scoping session for this ESIA undertaken by ECG in collaboration with the 
EEHC and CEPC, took place on Wednesday, 21 October 2009 during which a 
wide selection of personnel from different orientations contributed actively to 
its activities. 

--- --- ---.... ~--.... ---.-------
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The key objectives of this consultation were to identify primary and secondary 
stakeholders, ensure that they had received sufficient information about the 
project during earlier consultation activities and to identify their immediate 
concerns. 

The session was organized to include the following activities: 

• Presentation of the ESIA scope as per the TOR, including the RPF; 
• Breakdown of the activities to highlight the issues that the attendees 

might comment on; 
• Explain the environmental issues and invite the participants to raise their 

concerns about possible negative impacts; and 
• Conduct the discussions and invite the owner, local authorities and 

agencies to participate in the discussions. 

The full documentation for the seeping meeting is presented in Annex B. 

The issues raised during the scoping, session are summarized in Table 9-3 
below. 

9.3.3 Mini-meetings with Affected Stakeholders 

In addition to the scoping meeting, several mini-meetings were held with some 
particular affected stakeholders for taking their viewpoints into consideration. 

The purpose of taking these viewpoints into account was to improve project 
viability. The World Bank (1991) has found that where such views are 
seriously considered and incorporated in the EA process, projects are likely to 
be more successful. The Bank provides some useful guidance regarding the 
extent and level of stakeholder involvement in the EA process in its 
Sourcebooks (World Bank, 1991-Chapter 7). 

Mini-meetings were held with fishermen along the EI-Rayyah EI-Beheiry at 
about 5 km to the north west of the proposed site, the EI-Kata area 
representatives, Imbaba and Menshat EI-Qanater District Administration. 
General Authority for Fishery Development and two active NGOs in the 6th of 
October zone, "October for Environment & Development", 6 of October City 
and "Youth and Environment Friends", Siqil, Ossim. 

These mini-meetings were seen important for: 

• informing interested groups and individuals about the proposed 
development, its potential impacts, and measures which will lessen 
impacts and protect the environment; 

Table 9-3 

Key Issues Raised During ES/A and RPF Scoping 
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Key issue discussed Comments 

Overall Project All parties consulted expressed their overall approval for the project. 
Local Stakeholders commented that the power plant will be central to 
securing power supply for the industrial and commercial activities in the area 
and will benefit the local economy through labor opportunities. 

Social and Economic Local stakeholders and council leaders considered the social and economic 
Impact impact of the plant to be wholly positive. 

Land Acquisitionl There was a clear and common appreciation when fair compensation rules 
Compensation were explained. 

Waste water All local stakeholders expressed concern about the quality and quantity of 
discharge and the water in the EI-Rayyah EI-Beheiry segment and the quality of water which 
aquatic environment will be discharged from the power plant. It was however acknowledged that 

there are no Significant aquatic ecosystems close to the power plant. The 
suggestion was made that treated sanitary wastewater, if not discharged to 
the area's sewer system, could be used for irrigation of landscaped areas 

i and treated industrial wastewater would be directed to the circulating water 
discharge system. 

Air Quality There was big concern over the following issues: 

• compliance with air quality standards and the effect that non-
compliance and subsequent plant closure could have on security 
of employment in the area; 

• accumulated effects of the air quality in the EI-Kata atmosphere 
and the impact of the power project; 

• back-up light fuel oil usage in agricultural areas. 

Ecology of the Site A big concern was raised about keeping the surrounding cultivated areas 
without harm. 
There was significant attention to keeping a landscape area inside the 
power plant fence. 

Bankline & Canalbed Some parties expressed their fears of causing damaging effects due to 
Morphology sedimentation and erosion processes associated with cooling water 

abstraction and discharge. 

Environmental An underlying concern expressed by all local stakeholders was compliance 
Compliance with environmental regulations. Assurances from CEPC are sought to the 

effect that CEPC will guarantee implementation of the environmental 
compliance measures which will be stated in the Environmental and Social 
Management Plan. 

• providing opportunities for timely feedback; 
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• identifying problems, needs and values; 

• minimizing misunderstandings about the scope and impacts of the project 
and increase public confidence in the proposed development; and 

• contributing to an increased awareness and understanding of project 
plans and activities. 

Memorandums of Mini-meetings that were held with some affected groups are 
given in Annex C. 

9.3.4 Conclusions from Phase 1 Consultations 

9.4 

The main results of Phase I consultation was to successfully raise the level of 
local awareness about the plant, to identify the immediate local concerns and 
to seek stakeholder involvement in the implementation of the project. 

The three issues of key concern to the stakeholders consulted were the 
impact of the plant on pollutant loads in the EI-Kata zone air shed, compliance 
with environmental standards, particularly with regard to air and wastewater 
discharge quality and the potential economic impacts on the local community. 
These concerns have been addressed within the ESIA process and measures 
to ensure compliance are incorporated into the Environmental and Social 
Management Plan (ESMP). The ESMP will be implemented by CEPC/GNPP 
as a condition of compliance with the EEAA regulations and of financing from 
the World Bank. 

PHASE II CONSULTATION AND DISCLOSURE 

Phase II of the public consultation and disclosure process included the 
disclosure of information about the project (advertisement, invitation including 
a copy of the Non-Technical Summary (in Arabic) and public access to the 
Draft Final ESIA Report) and organization of a public meeting. 

The Draft Final ESIA report, together with the Non-Technical Summary in 
Arabic, have been disclosed locally for 30 days at the offices of the CEPC at 
the Giza North power plant, EEHC offices and at the offices of the local 
environmental consultant in Cairo. 

In order to make people aware of the disclosure of the Draft Final ESIA 
Report, an advertisement was placed in the national newspaper AI Ahram in 
Arabic on Wednesday, 30 October 2009. The advertisement also drew 
readers attention to the date and venue of the proposed public meeting. 

Finally, a public meeting was held in the 6th of October Governorate on 
Monday, 11 January 2010. The aim of the meeting was to present and 
explain the results of the Draft Final ESIA Report to local stakeholders, to 
provide them with the opportunity to raise any further or additional concerns 

- ...... _---. --- ....... ~.--- ..... ----. ---. ----
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9.5 

that will be and to ensure that all issues are taken into account in the Final 
ESIA Report and corresponding ESMP. Further concerns that were raised 
during Public Consultation Meeting are summarized in Table 9·4. 

Phase II Consultation and Disclosure activities and the Public Consultation 
Meeting Report will be reported in Annex D. 

ONGOING FACILITY FOR PUBLIC CONSLIL TATION AND DISCLOSURE 

The World Bank also require that the consultation process is ongoing during 
the construction and operation phases of the project To this effect, 
CEPC/GNPP has stated its commitment to maintaining long term and 
mutually beneficial open dialogue with local authorities, industrial and 
commercial interests and local people, through its Safety and Environment 
Officer during construction and Assistant Plant Manager during operation. A 
key role of this post consultation will be to ensure that local stakeholders have 
an opportunity to raise questions, comments or concerns and that all issues 
raised are answered promptly and accurately. 

The site of the power plant is relatively remote from areas of dense 
population, being situated in the area of the EI-Kata, an area designated for 
some urbanized development The nearest populations during the operational 
life would be the residential colony of the power plant itself. It is not 
considered necessary therefore, to recommend any further public consultation 
measures over and above those committed to above. 

Disclosure of information will also continue throughout project construction 
and operation. The primary emphasis here will be to assure stakeholders that 
the environmental mitigation, monitoring and management practices 
established in the ESIA and its ESMP are being implemented and the 
environmental standards and guidelines dictated by the Egyptian government 
and the World Bank are being met through a comprehensive monitoring and 
reporting process. CEPC/GNPP is required under Egyptian law, to maintain 
an Environment Register of written records with respect to environmental 
impacts from the power plant. In addition, an annual report containing 
technical data relating to the monitoring program will be prepared by the 
CEPC/GNPP and submitted to the EEHC, EEAA and the WB. 
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Table 9-4 

Further Concerns Raised During ESIA Public Consultation Meeting 

Key issue discussed Comments 

Cooling Water EEAA representative raised the issue of algae suppression at the intake 
structure using chlorine with dosage not exceeding permissible limit. 

PEGSCo's representatives assured that chlorine dosage system is designed 
on the basis of local Egyptian water environment and meets all national and 
international standards. 

Air Quality Impact of four gas turbines located all together on the Giza North on air 
quality in the Imbaba region. 

Canal Water President of Local People's Council gave concern about the temperature 
Abstraction and rise of the canal water. Abstraction and discharge points on the bank of the 
Discharge System canal should not disturb the aquatic system. 

Socio-economic There was an emphasize on the necessity of hiring most of the plant 
Impact of the Project workers from the Imbaba and Menshat EI-Qanater Region because many of 

project's employment in the Region have been drawn from the outside of the 
area. 
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BOD 

BPIP 

CAA 

CAPMAS 

CEPC 

COD 

CWDS 

DCS 

DO 

DS 

EAAQLs 

EEA 

EEA.A, 

EEHC 

ED 

EGAS 

EGSMA 

EHS 

EIA 

EMS 

ENIT 

ESIA 

ESMP 

EUPS 

LIST OF ABBREVIATIONS 

Biochemical Oxygen Demand 

Building Profile Input Program 

Competent Administrative Authority 

Central Agency for Public Mobilization and Statistics 

Cairo Electricity Production Company 

Chemical Oxygen Demand 

Circulating Water Discharge Structure 

Distributed Control System 

Dissolved Oxygen 

Dissolved Solids 

Egyptian Ambient Air Quality Limits 

Egyptian Electricity Authority 

Egyptian Environmental Affairs Agency 

Egyptian Electricity Holding Company 

Environmental Department 

Egyptian Natural Gas Holding Company 

Egyptian Geological Survey and Mining Authority 

Environmental Health and Safety 

Environmental Impact Assessment 

Environmental Management Staff 

Egyptian National Institute of Transport 

Environmental and Social Impact Assessment 

Environmental and Social Management Plan 

Egyptian Unified Power System 
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FHWA 

FM 

GARBLT 

GASCO 

GEP 

GDP 

GIS 

GNPP 

GT 

HCM 

HFO 

HGVs 

HSE 

LFO 

LOS 

MWRI 

MSDSs 

MWe 

NFRA 

NRIAG 

OSHA 

PCBs 

PCDA 

pcph 

PMU 

Federal Highway Administration, (US) 

Finance Manager 

General Authority for Roads, Bridges and Land Transport 

Egyptian Natural Gas Company 

Good Engineering Practice 

Gross Domestic Production 

Gas-Insulated Switchgear 

Giza North Power Plant 

Gas Turbine 

Highway Capacity Manual 

Heavy Fuel Oil 

Heavy Goods Vehicles 

Health, Safety and Environment 

Light Fuel Oil 

Level of Service 

Ministry of Water Resources & Irrigation 

Material Safety Data Sheets 

Mega-Watt electrical 

National Fire Protection Authority 

National Research Institute for Astronomy and Geophysic 

Occupational Safety and Health Administration 

Polychlorinated Biphenyls 

Public Consultation and Disclosure Activities 

passenger car per hour 

Project Management Unit 

~ .. ~ .. ~.--.-... --... --... ----
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PRS Pressure Reducing Station 

RIGW Research Institute for Ground Water 

SFD Social Fund for Development 

SS Suspended Solids 

STG Steam Turbine Generator 

TDS Total Dissolved Solids 

TOC Total Organic Carbon 

TSS Total Suspended Solids 

TWA Time~Weighted Average 

vph vehicle per hour 
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