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1.

INTRODUCTION
In the context of the Egyptian government’s plans to significantly increase
power generation capacities in the country, Siemens AG, Germany (acting as
EPC and leader of consortia with various local partners being responsible for
civil works), and the Egyptian Armament Authority Forces (acting on behalf of
Egyptian Electricity Holding Company (“EEHC”) have recently concluded
contracts for the supply, installation and commissioning of three combined
cycle power plants (“CCPP”) of 4800 MW each as well as related goods and
services, to be located at (i) Beni Suef, (ii) Burullus, and (iii) New Cairo
(together the “Projects”). The capital expenditure for each of the Projects is
approximately EUR 2 billion.
Commissioning for the Projects is to be reached after 3 years in summer
2018. However, Siemens AG has been requested by EEHC to allow for a
partial operation in open cycle mode from autumn 2017 to summer 2018
across all three Projects; details are still under negotiations.
Deutsche Bank AG, HSBC Bank Middle East Limited and KfW IPEX-Bank
GmbH have been appointed as co-ordinating initial mandated lead arrangers
(the “CIMLAs”) to raise three loan facilities to partially finance the Projects,
each amounting to approximately EUR 1.5 billion (the “Facilities”). Such
Facilities shall be supported by the German ECA Euler Hermes
Aktiengesellschaft on behalf of the German government (“Hermes”) and be
extended to EEHC under a payment guarantee from the Ministry of Finance
of Egypt (the “Guarantor”). The CIMLAs intend to invite further lending banks
(the CIMLAs and such other banks together the “Lenders”) to participate in
the Facilities. Financial closing for the project at Beni Suef is envisaged to be
in September 2015 whilst the timelines for Burullus and New Cairo are still
being discussed: financial closing may be required as early as September
2015 but not later than late October / early November 2015.
AL-AMAR Consulting Group S.A. (AMG), a private consulting firm (Egypt)
was commissioned by the Egyptian Electricity Holding Company (EEHC) /
Cairo Electricity Production Company (CEPC) to prepare the technical
documents and procedures required by:
1. the national Environmental, Health, Safety and Social (the “EHSS”) laws,
regulations and permits;
2. International Finance Corporation (“IFC”) Performance Standards of
January, 2012 – (“IFC PS”);
3. applicable World Bank and IFC Environmental, Health and Safety
(“EH&S”) Guidelines; and
4. the Equator Principles (June 2013),
as Benchmarking platform for the project, supported by lending Banks,
concerning the Environmental and Social Assessment of the Cairo New
Capital Combined Cycle (CNCCC) Power Project.
EEHC is seeking financial assistance from the aforementioned Lending
Institutions for the construction and operation of this 4 (2x400) + 400) MWe,
dual fuel combined cycle power plant. The proposed plant is designated as a
Category A project under IFC/WB rules, a Category 1 project under the
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European Banks' rules and a Category C project under the Egyptian
Environmental Regulations and therefore requires a full Environmental and
Social Impact Assessment. Financing from Deutsche Bank AG, HSBC Bank
Middle East Limited, KfW IPEX-Bank GmbH and other Development Banks is
conditional upon obtaining the environmental clearance from both the
Egyptian regulatory authorities and the International / Regional Banks, i.e.
Deutsche Bank AG, HSBC Bank Middle East Limited, KfW IPEX-Bank GmbH
and 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 thermal power plant at a selected
site east of Cairo Governorate, which is in the desert east of Cairo along the
east-west growth corridor from Cairo to Suez and Sokhna, north of the
Qattamyya / Ain sokhna Freeway. The site is within an existing piece of land
allocated to the Cairo Electricity Production Company (CEPC) by the
Agreement Letter of the Minister of Housing, Public Utilities & New
Communities (MHPUNC) for the development of the power plant. The overall
proposed site area is approximately 744,811.44 m2.
The proposed power plant will consist of four Combined Cycle Modules, with
a nominal electricity generating capacity of 1200 megawatts (MWe) each,
which will be known as Cairo New Capital power Plant. The overall
generating capacity of the power plant will be 4,800 MWe. The power plant
is intended to be partially operational in open cycle mode by the middle of the
year 2017 and fully operational in Combined Cycle mode by mid 2018. 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, emergency generators, 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.

1.1.2

The Proposed Site
The Cairo New Capital (CNC) site is located within a bare sandy area of
uncultivated land. It is entirely situated on approximately more than 74
hectare rectangle- shaped piece of land located in a rural/desert area
approximately 27.5 km to the east of Cairo toll station of the route Cairo /
Sokhna freeway, in the Cairo Governorate. The regional Ring Road lies at a
distance 5.5 km to the west of the project site. The site of the new 4,800
MWe C.C. power plant facility is an area of about 744,811 m2 within the
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existed allocated site. The site locus is approximately 45 km east of Cairo
just outside the second Greater Cairo Ring Road and around 60km west of
Suez.
The study area occurs in the eastern part of Cairo that extends from the Nile
Valley eastwards to the Gulf of Suez, and between Cairo-Suez railway and
Cairo-Sukhna roads. The area bounded by the coordinates: 30.03°N31.78°E and 30.03°N - 31.78°E.
The distance to the nearest new cities are: (1) Maadi = 50 Km; (2) Madenaty
= 22 Km; (3) Al-Sherouk = 28 Km; (4) Badr = 26 Km.
The site entirely consists of approximately flat land, which is owned by the
Cairo Electricity Production Company (CEPC).
The site of the proposed power plant is shown on Figure 1-1.
1.1.3

Power Generation
The proposed power plant consists of four gas/light oil-fired Combined Cycle
Modules designed for a rated capacity of 1,200 MWe net output each under
ISO conditions. The Gas Turbine contained within this module 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 via an underground
connection pipeline to the nearest link of Cairo gas pipeline grid. The
connection pipeline will be constructed by GASCo to provide gas
requirements and link the plant with the gas network system in Egypt.
The emergency fuel oil-sollar will be delivered to the power plant from
Musturod or Helwan oil refineries by trucks and stored on site in storage
tanks, with a capacity of 45,000m3, each. On-site storage will be provided for
sollar in a smaller tank. These tanks shall be located in the designated part of
the proposed site.

1.1.5

Water Supply and Cooling
The power plant will incorporate an air cooled condenser system, which will
not rely on using water abstracted from any source of water. The need for
water will be for service and HRSG make-up water. This water will be
supplied via Cairo water network / 10th of Ramadan water network and will be
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used, following pre-treatment demineralization, to provide process water
make-up in the boiler (HRSG) system. Potable water supplies will be drawn
from the same water supply system of the power plant.
The main demand for water is due to the HRSGs system. No impacts of
heavy use of water will be incurred because the cooling system is air-based
system.
Cairo / 10th of Ramadan water supplies will be used as for process water
following demineralization. Network water will be pumped to the variety uses
of the power plant whilst surplus treated waste water, as per strict
requirements of the Nile water Protection Law No. 48 of the year 1982 and its
amendments and Law on Environment 4/1994 and its amended Law 9/2009
and their Executive Regulations, will be returned to the Cairo sewer system
via a discharge pipeline and/or used for the plantation irrigation system
inside, and along with, the boundaries of the power plant.
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 supplied for power plant usage via
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 Cairo area. This network distributes
water after treatment, purification and disinfection to domestic uses,
including potable water.
At any cases, the power plant produces its demand of potable water via
its own water treatment system.
Wastewater Treatment
A wastewater treatment facility on the site will treat liquid wastes and produce
an effluent suitable for discharge into the plantation irrigation system and/or
the Cairo sewer system. All oil waste effluents will be collected into a
separate network and sent to an oil separator, then will be sold to an
Petroleum Company.

1.1.6

Electricity Supply and Transmission
The electricity generated by the proposed Cairo New Capital C.C. power
plant will be exported by the EETC electricity network, via the transmission
system, double circuit 500 kV lines. To evacuate the power generated from
Cairo New Capital C.C. power plant, it is planned to interconnect the Cairo
New Capital power plant to the 500kV network via transmission lines.
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These grid connection transmission lines are highlighted in this ESIA
and will have separate ESIA, if required, by the EETC.

1.1.7

Access Roads
The power plant site is located at a distance of 27.5 km, to the east, from the
Cairo Toll Station, while the Regional Ring Road lies at a distance 5.5 to the
west of the project site.
The only entrance to the CNCPP* project site is through the regional
Qattamyyah / Sokhana Freeway.
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(*) CNCPP = Cairo New Capital Power Plant.
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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 (ElA)
The “Guidelines for Egyptian Environmental Impact Assessment” published
by the Egyptian Environmental Affairs Agency (EEAA) specify that a "
…thermal power plant 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 Cairo and
the EEAA) in order to obtain permission for development.
According to these requirements, CEPC submitted their "Cairo New Capital
Project 4(2x400+400) MWe Combined Cycle Power Plant at Cairo - Arab
Republic of Egypt ESIA" to the designated competent administrative authority
(EEHC) by end of August 2015 and the Environmental Permit has

been issued on --------------- (Figure 1-2).
1.2.2

This ESIA Report
This Environmental and Social Impact Assessment report (ESlA report) was
prepared by Al-AMAR Consulting Group S.A. (AMG) based on information
provided by the project company and information contained in many baseline
studies outsourced by CEPC/EEHC/AMG and implemented by specialized
consultants / 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 combined cycle power plant. Also, the
IFC/World Bank (as well as other international Lending Agents) statutes and
regulations require the IFC/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 system,
including ground water); and
Any other areas that might be affected by the proposed project.
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Figure 1-2
EEAA Environmental Permit
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Figure 1-2 (Contd.)
EEAA Environmental Permit
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2.

POLICY, LEGAL AND ADMINISTRATIVE FRAMEWORK

2.1

IFC/WORLD BANK (WB) / IFC REQUIREMENTS FOR AN ESIA
The IFC/World Bank (WB) 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 IFC/World Bank Finance guidelines or, if these
have not been specifically developed, International Finance Corporation (IFC)
guidelines.
The IFC/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, 2008) 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 ESIA and includes thermal and hydro power projects.
Accordingly, if IFC/World Bank/IFC funding is sought, a full ESIA for the
power plant following IFC/World Bank/IFC guidelines must be conducted and
submitted to the IFC/World Bank/IFC for consideration as part of any
application for funding.

2.1.1

IFC/World Bank Environmental Safeguard Policies
IFC/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 Cairo New Capital
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 Cairo New Capital 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. Table 2-1 shows potential IFC/World Bank environmental
Safeguard Policies and Cairo New Capital 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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2.1.2

IFC/World Bank (WB) / IFC Environmental Impact Assessment Guidelines
The proposed combined cycle power plant is designated as a Category A
project by the WB which means that a full ESIA of the plant is required. WB
policy and guidelines have been used for the assessment of impacts in this
ESIA report.
The IFC/World Bank’s new guidelines of December 19, 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 IFC/World Bank’s/IFC's Pollution Prevention and Abatement HandbookPart III (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 IFC/World Bank/IFC 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.
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
IFC/World Bank’s Procedure for Environmental and Social Review of Projects
(December 1998) –and its updates up to 2008- summarises the scope of the
ESIA 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”.
IFC/World Bank/IFC 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,
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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 Cairo New Capital Power project,
as presented in Section 9 of this report, has been designed in accordance
with IFC/World Bank/IFC policy and guidelines shown below:
Guidance for the Preparation of a Public Consultation and Disclosure Plan
(January 1996);
IFC/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. IFC/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 ESIA (Scoping),
and also after the draft ESIA has been prepared and submitted for public
open review. The IFC/World Bank requires that a Public Consultation and
Disclosure Plan (PCDP) be prepared, setting out the basis of consultation
activities during and after the ESIA, 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, particularly Deutsche
Bank AG, HSBC Bank Middle East Limited and KfW IPEX-Bank GmbH, also
follow a similar approach and use the IFC/World Bank guidelines, the IFC
Performance Standards, and the Equator Principles as a benchmark for the
environmental assessment of international power projects prior to provision of
finance. Hence, an ESIA of similar scope is likely to be required to obtain
commercial funding for the power plant from international institutions.
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Table 2-1
Potential IFC/World Bank Environmental Safeguard Policies
and the New Cairo New Capital Power Project Triggerability
No. Safeguard
Policy
1. Environmental
Assessment

Applicability to
Cairo New
Capital Power
Project

Policy
Triggered?

Yes

Yes

Justification

This policy applies to all projects requiring a Category A
Environmental Assessment Under OP 4.01.
All environmental and Social aspects included in the New
Cairo New Capital project are adequately examined.
New Cairo New Capital 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).

2. Forest

No

No

No forest areas exist.

3. Involuntary
Resettlement

Yes

Yes

This policy applies to all projects triggering OP 4.12
No relocation or loss of shelters.
No loss of assets or access to assets.
No loss of income sources or means of livelihood.
All activities related to the construction of the new plant will
take place within on CEPC land either on the site or on land
directly adjacent to the site. i.e. no land acquisition. Not even
temporary acquisition will result from the construction.
Transmission lines which will evacuate power generated by
the Cairo New Capital Power plant will be extended to the
Cairo East area.
Most of new transmission lines will be extended in a bare
uncultivated, uninhabited, state owned desert land. No land
take or resettlement will be associated to the power
interconnecting lines, only very limited land take for the tower’s
feet, which will be fairly compensated, if any.
When required, a Resettlement Policy Framework (RPF) will
be prepared in order to handle any potential future changes.
Gas pipelines will be buried underground with no land take
and fair compensation to any losses during excavation and
land filling processes.
If required, a separate RPF will be prepared by GASCo in
order to handle any potential future changes (GASCo is
responsible for preparing separate ESIA for the gas
pipelines).

(*) CNCPP= Cairo New Capital Power Plant.
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Table 2-1 (Contd.)
Potential IFC/World Bank Environmental Safeguard Policies
and the New Cairo New Capital Power Project Triggerability
Applicability to
Cairo New
Capital Power
Project

Policy
Triggered?

4. Indigenous
Peoples

No

No

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

5. Safety of Dams

No

No

The project does not involve construction of a large dam.

No. Safeguard
Policy

Justification

The project is not dependent upon an existing dam.

6. Pest management

No

No

7. Physical Cultural
Resources

No

No

8. Natural Habitats

No

Procurement of pesticides
equipment is not envisaged.

or

pesticide

application

Physical cultural resources are adequately examined.
The Cairo New Capital project is not likely to have any
significant impact on physical cultural resources.

No

Natural Habitats are adequately addressed and examined.
The Cairo New Capital project is not likely to have any
significant impacts on natural habitats.

9. Projects in
Disputed Areas

No

No

The CEPC/EEHC is not involved in any disputes over an
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
International
Waterways

No

No

The project is not located on any of the international waterways.
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2.2

IFC PERFORMANCE STANDARDS ON ENVIRONMENTAL AND SOCIAL
SUSTAINABILITY
IFC’s Sustainability Framework articulates the Corporation’s strategic
commitment to sustainable development, and is an integral part of IFC’s
approach to risk management. e Sustainability Framework comprises IFC’s
Policy and Performance Standards on Environmental and Social
Sustainability, and IFC’s Access to Information Policy. The Policy on
Environmental and Social Sustainability describes IFC’s commitments, roles,
and responsibilities related to environmental and social sustainability. IFC’s
Access to Information Policy reflects IFC’s commitment to transparency and
good governance on its operations, and outlines the Corporation’s
institutional disclosure obligations regarding its investment and advisory
services. e Performance Standards are directed towards clients, providing
guidance on how to identify risks and impacts, and are designed to help
avoid, mitigate, and manage risks and impacts as a way of doing business in
a sustainable way, including stakeholder engagement and disclosure
obligations of the client in relation to project-level activities. In the case of its
direct investments (including project and corporate finance provided through
financial intermediaries), IFC requires its clients to apply the Performance
Standards to manage environmental and social risks and impacts so that
development opportunities are enhanced. IFC uses the Sustainability
Framework along with other strategies, policies, and initiatives to direct the
business activities of the Corporation in order to achieve its overall
development objectives. The Performance Standards may also be applied by
other financial institutions.
Together, the eight Performance Standards establish standards that the
client1 is to meet throughout the life of an investment by IFC:
Performance Standard 1: Assessment and Management of Environmental
and Social Risks and Impacts.
Performance Standard 2: Labor and Working Conditions
Performance Standard 3: Resource Efficiency and Pollution Prevention
Performance Standard 4: Community Health, Safety, and Security
Performance Standard 5: Land Acquisition and Involuntary Resettlement
Performance Standard 6: Biodiversity Conservation and Sustainable
Management of Living Natural Resources
Performance Standard 7: Indigenous Peoples
Performance Standard 8: Cultural Heritage

1

The term “client” is used throughout the Performance Standards broadly to refer to the party responsible for
implementing and operating the project that is being financed, or the recipient of the financing, depending on
the project structure and type of financing. The term “project” is defined in Performance Standard 1.
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Performance Standard 1 establishes the importance of (i) integrated
assessment to identify the environmental and social impacts, risks, and
opportunities of projects; (ii) effective community engagement through
disclosure of project-related information and consultation with local
communities on matters that directly affect them; and (iii) the client’s
management of environmental and social performance throughout the life of
the project. Performance Standards 2 through 8 establish objectives and
requirements to avoid, minimize, and where residual impacts remain, to
compensate/offset for risks and impacts to workers, Affected Communities,
and the environment. While all relevant environmental and social risks and
potential impacts should be considered as part of the assessment,
Performance Standards 2 through 8 describe potential environmental and
social risks and impacts that require particular attention. Where
environmental or social risks and impacts are identified, the client is required
to manage them through its Environmental and Social Management System
(ESMS) consistent with Performance Standard 1.
Performance Standard 1 applies to all projects that have environmental and
social risks and impacts. Depending on project circumstances, other
Performance Standards may apply as well. The Performance Standards
should be read together and cross-referenced as needed. The requirements
section of each Performance Standard applies to all activities financed under
the project, unless otherwise noted in the specific limitations described in
each paragraph. Clients are encouraged to apply the ESMS developed under
Performance Standard 1 to all their project activities, regardless of financing
source. A number of cross-cutting topics such as climate change, gender,
human rights, and water, are addressed across multiple Performance
Standards.
In addition to meeting the requirements under the Performance Standards,
clients must comply with applicable national law, including those laws
implementing host country obligations under international law.
The IFC/World Bank Group Environmental, Health and Safety Guidelines
(EHS Guidelines) are technical reference documents with general and
industry-specific examples of good international industry practice. IFC uses
the EHS Guidelines as a technical source of information during project
appraisal. The EHS Guidelines contain the performance levels and
measures that are normally acceptable to IFC, and that are generally
considered to be achievable in new facilities at reasonable costs by existing
technology. For IFC-financed projects, application of the EHS Guidelines to
existing facilities may involve the establishment of site-specific targets with
an appropriate timetable for achieving them. The environmental assessment
process may recommend alternative (higher or lower) levels or measures,
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which, if acceptable to IFC, become project- or site-specific requirements.
The General EHS Guideline contains information on cross-cutting
environmental, health, and safety issues potentially applicable to all industry
sectors. It should be used together with the relevant industry sector
guideline(s). The EHS Guidelines may be occasionally updated.
When host country regulations differ from the levels and measures presented
in the EHS Guidelines, projects are expected to achieve whichever is more
stringent. If less stringent levels or measures are appropriate in view of
specific project circumstances, a full and detailed justification for any
proposed alternatives is needed as part of the site-specific environmental
assessment. This justification should demonstrate that the choice for any
alternative performance level is protective of human health and the
environment.
A set of eight Guidance Notes, corresponding to each Performance
Standard, and an additional Interpretation Note on Financial Intermediaries
offer guidance on the requirements contained in the Performance Standards,
including reference materials, and on good sustainability practices to help
clients improve project performance. These Guidance/Interpretation Notes
may be occasionally updated.
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2.3

EQUATOR PRINCIPLES
Large infrastructure and industrial Projects can have adverse impacts on
people and on the environment. Financiers and Advisors, work in partnership
with clients to identify, assess and manage environmental and social risks
and impacts in a structured way, on an ongoing basis. Such collaboration
promotes sustainable environmental and social performance and can lead to
improved financial, environmental and social outcomes.
The Equator Principles Financial Institutions (EPFIs) have adopted the
Equator Principles in order to ensure that the Projects they finance and
advise on are developed in a manner that is socially responsible and reflects
sound environmental management practices. They recognise the importance
of climate change, biodiversity, and human rights, and believe negative
impacts on project-affected ecosystems, communities, and the climate
should be avoided where possible. If these impacts are unavoidable they
should be minimised, mitigated, and/or offset.
Adoption of and adherence to the Equator Principles offers significant
benefits to financiers and advisors, clients, and local stakeholders through
clients’ engagement with locally Affected Communities. Therefore the role of
financiers affords opportunities to promote responsible environmental
stewardship and socially responsible development, including fulfilling
responsibility to respect human rights by undertaking due diligence 1 in
accordance with the Equator Principles.
The Equator Principles are intended to serve as a common baseline and
framework2.
SCOPE
The Equator Principles apply globally and to all industry sectors.
The Equator Principles apply to the four financial products described below
when supporting a new Project:
1. Project Finance Advisory Services where total Project capital costs are
US$10 million or more.
2. Project Finance with total Project capital costs of US$10 million or more.
3. Project-Related Corporate Loans3 (including Export Finance in the form
of Buyer Credit) where all four of the following criteria are met:
i.

2
3

The majority of the loan is related to a single Project over which the
client has Effective Operational Control (either direct or indirect).

As referenced in the “Guiding Principles on Business and Human Rights: Implementing the United Nations ‘Protect, Respect
and Remedy’ Framework”.
Project-Related Corporate Loans exclude Export Finance in the form of Supplier Credit (as the client has no Effective Operational
Control). Furthermore, Project-Related Corporate Loans exclude other financial instruments that do not finance an underlying
Project, such as Asset Finance, acquisition finance, hedging, leasing, letters of credit, general corporate purposes loans, and
general working capital expenditures loans used to maintain a company’s operations.
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ii.

The total aggregate loan amount is at least US$100 million.

iii.

The EPFI’s individual commitment (before syndication or sell down)
is at least US$ 50 million.

iv.

The loan tenor is at least two years.

4. Bridge Loans with a tenor of less than two years that are intended to be
refinanced by Project Finance or a Project-Related Corporate Loan that is
anticipated to meet the relevant criteria described above.
While the Equator Principles are not intended to be applied retroactively, the
EPFI will apply them to the expansion or upgrade of an existing Project
where changes in scale or scope may create significant environmental and
social risks and impacts, or significantly change the nature or degree of an
existing impact.
APPROACH

Project Finance and Project-Related Corporate Loans
The Equator Principles Financial Institution (EPFI) will only provide Project
Finance and Project-Related Corporate Loans to Projects that meet the
requirements of Principles 1-10.
Project Finance Advisory Services and Bridge Loans
Where the EPFI is providing Project Finance Advisory Services or a Bridge
Loan, the EPFI will make the client aware of the content, application and
benefits of applying the Equator Principles to the anticipated Project. The
EPFI will request that the client communicates to the EPFI its intention to
adhere to the requirements of the Equator Principles when subsequently
seeking long term financing. The EPFI will guide and support the client
through the steps leading to the application of the Equator Principles.
For Bridge Loans categorised A or B (as defined in Principle 1) the following
requirements, where relevant, apply. Where the Project is in the feasibility
phase and no impacts are expected during the tenor of the loan, the EPFI will
confirm that the client will undertake an Environmental and Social
Assessment (Assessment) process. Where Environmental and Social
Assessment Documentation (Assessment Documentation) has been
prepared and Project development is expected to begin during the tenor of
the loan, the EPFI will, where appropriate, work with the client to identify an
Independent Environmental and Social Consultant and develop a scope of
work to commence an Independent Review (as defined in Principle 7).
Information Sharing
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Recognising business confidentiality and applicable laws and regulations,
Mandated EPFIs will share, when appropriate, relevant environmental and
social information with other Mandated Financial Institutions, strictly for the
purpose of achieving consistent application of the Equator Principles. Such
information sharing shall not relate to any competitively sensitive information.
Any decision as to whether, and on what terms, to provide financial services
(as defined in the Scope) will be for each EPFI to make separately and in
accordance with its risk management policies. Timing constraints may lead
EPFIs considering a transaction to seek authorisation from their clients to
start such information sharing before all other financial institutions are
formally mandated. EPFIs expect clients to provide such authorisation.
STATEMENT OF PRINCIPLES
Principle 1: Review and Categorisation
When a Project is proposed for financing, the EPFI will, as part of its internal
environmental and social review and due diligence, categorise it based on
the magnitude of its potential environmental and social risks and impacts.
Such screening is based on the environmental and social categorization
process of the International Finance Corporation (IFC).
Using categorisation, the EPFI’s environmental and social due diligence is
commensurate with the nature, scale and stage of the Project, and with the
level of environmental and social risks and impacts.
The categories are:
Category A– Projects with potential significant adverse environmental and
social risks and/or impacts that are diverse, irreversible or unprecedented;
Category B – Projects with potential limited adverse environmental and
social risks and/or impacts that are few in number, generally site-specific,
largely reversible and readily addressed through mitigation measures; and
Category C – Projects with minimal or no adverse environmental and social
risks and/or impacts.
Principle 2: Environmental and Social Assessment
For all Category A and Category B Projects, the EPFI will require the client to
conduct an Assessment process to address, to the EPFI’s satisfaction, the
relevant environmental and social risks and impacts of the proposed Project
(which may include the illustrative list of issues found in Exhibit II). The
Assessment Documentation should propose measures to minimise, mitigate,
and offset adverse impacts in a manner relevant and appropriate to the
nature and scale of the proposed Project.
Principle 3: Applicable Environmental and Social Standards
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The Assessment process should, in the first instance, address compliance
with relevant host country laws, regulations and permits that pertain to
environmental and social issues.
EPFIs operate in diverse markets: some with robust environmental and social
governance, legislation systems and institutional capacity designed to protect
their people and the natural environment; and some with evolving technical
and institutional capacity to manage environmental and social issues.
The EPFI will require that the Assessment process evaluates compliance
with the applicable standards.
Principle 4: Environmental and Social Management System and Equator
Principles Action Plan
For all Category A and Category B Projects, the EPFI will require the client to
develop or maintain an Environmental and Social Management System
(ESMS).
Further, an Environmental and Social Management Plan (ESMP) will be
prepared by the client to address issues raised in the Assessment process
and incorporate actions required to comply with the applicable standards.
Where the applicable standards are not met to the EPFI’s satisfaction, the
client and the EPFI will agree an Equator Principles Action Plan (AP). The
Equator Principles AP is intended to outline gaps and commitments to meet
EPFI requirements in line with the applicable standards.
Principle 5: Stakeholder Engagement
For all Category A and Category B Projects, the EPFI will require the client to
demonstrate effective Stakeholder Engagement as an ongoing process in a
structured and culturally appropriate manner with Affected Communities and,
where relevant, Other Stakeholders. For Projects with potentially significant
adverse impacts on Affected Communities, the client will conduct an
Informed Consultation and Participation process. The client will tailor its
consultation process to: the risks and impacts of the Project; the Project’s
phase of development; the language preferences of the Affected
Communities; their decision-making processes; and the needs of
disadvantaged and vulnerable groups. This process should be free from
external manipulation, interference, coercion and intimidation.
Principle 6: Grievance Mechanism
For all Category A and, as appropriate, Category B Projects, the EPFI will
require the client, as part of the ESMS, to establish a grievance mechanism
designed to receive and facilitate resolution of concerns and grievances
about the Project’s environmental and social performance.
The grievance mechanism is required to be scaled to the risks and impacts of
the Project and have Affected Communities as its primary user.
Principle 7: Independent Review
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For all Category A and, as appropriate, Category B Projects, an Independent
Environmental and Social Consultant, not directly associated with the client,
will carry out an Independent Review of the Assessment Documentation
including the ESMPs, the ESMS, and the Stakeholder Engagement process
documentation in order to assist the EPFI's due diligence, and assess
Equator Principles compliance.
An Independent Review by an Independent Environmental and Social
Consultant is required for Projects with potential high risk impacts including,
but not limited to, any of the following:
adverse impacts on indigenous peoples
Critical Habitat impacts
significant cultural heritage impacts
large-scale resettlement
Principle 8: Covenants
An important strength of the Equator Principles is the incorporation of
covenants linked to compliance.
For all Projects, the client will covenant in the financing documentation to
comply with all relevant host country environmental and social laws,
regulations and permits in all material respects.
Furthermore for all Category A and Category B Projects, the client will
covenant the financial documentation:
a) to comply with the ESMPs and Equator Principles AP (where applicable)
during the construction and operation of the Project in all material
respects; and
b) to provide periodic reports in a format agreed with the EPFI.
c) to decommission the facilities, where applicable and appropriate, in
accordance with an agreed decommissioning plan.
Principle 9: Independent Monitoring and Reporting
To assess Project compliance with the Equator Principles and ensure
ongoing monitoring and reporting after Financial Close and over the life of
the loan, the EPFI will, for all Category A and, as appropriate, Category B
Projects, require the appointment of an Independent Environmental and
Social Consultant, or require that the client retain qualified and experienced
external experts to verify its monitoring information which would be shared
with the EPFI.
Principle 10: Reporting and Transparency
For all Category A and, as appropriate, Category B Projects:
The client will ensure that, at a minimum, a summary of the ESIA is
accessible and available online.
The client will publicly report GHG emission levels (combined Scope 1
and Scope 2 Emissions) during the operational phase for Projects
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emitting over 100,000 tonnes of CO2 equivalent annually. Refer to Annex
A for detailed requirements on GHG emissions reporting.
The EPFI will report publicly, at least annually, on transactions that have
reached Financial Close and on its Equator Principles implementation
processes and experience, taking into account appropriate confidentiality
considerations. The EPFI will report according to the minimum reporting
requirements detailed in Annex B of the Equator Principles.
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2.4

EUROPEAN UNION (EU) REQUIREMENTS FOR AN ESIA
The approach of the EUROPEAN UNION (EU) Environmental Policy is
based on the environmental principles enshrined in the Treaty establishing
the European Community and the standards and practices incorporated in
European Union (EU) secondary legislation on the environment. Beyond the
EU-27 and the Candidate and potential Candidate countries(4), the
environmental standards of the Bank are also subject to local conditions. EU
environmental principles, practices and standards are described and
explained in a large body of EU law and other official documents, notably the
6th Environmental Action Program (6EAP)(5) and its Thematic Strategies(6),
as well as - for activities outside the EU - by the mandates of the Bank. The
Board of Directors approved the latest Bank environmental policy in the
“Environmental Statement 2004” (the Environmental Statement). The same
principles, practices and standards are the foundation for the “European
Principles for the Environment” (EPE)(7).
The Environmental Impact Assessment (ESIA) is the term used to describe a
formalised process, including public consultation, in which all the relevant
environmental consequences of a project are identified and assessed before
authorisation is given. In the EU, if an ESIA is required, the ESIA is governed
by ESIA Directive 85/337/EEC, amended by Directives 97/11/EC and
2003/35/EC.
The Environmental Impact Study is the written report resulting from the ESIA
process. This is a document or documents containing the Environmental
Information required under Article 5 of Directive 85/337/EEC as amended by
Directives 97/11/EC and 2003/35/EC.
Also, The EIB applies a number of core environmental and social safeguard
measures that reflect international good practice to all its lending activities. It
requires that all its projects:
Apply the European Principles for the Environment, i.e. comply with EU
environmental principles, standards and practices, subject to local
conditions in some regions(8).
Comply with the EU environmental Acquits on environmental
assessment.
Apply “best available techniques”, as appropriate.

(1)
(1)
(2)
(3)
(4)

Definitions as at June 2007: Candidate: Croatia, Turkey, Former Yugoslav Republic of Macedonia (FYROM); potential
Candidate: other Western Balkan countries.
“Environment 2010: Our future, Our Choice” - The Sixth Environmental Action Program, COM/2001/0031.
There are 7 approved Thematic Strategies, for air, waste, marine, soil, pesticides, resource use and the urban environment.
Link http://ec.europa.eu/environment/newprg/index.htm.
Link to the “European Principles for the Environment”, www.eib.org/epe.
The regional coverage of the European Principles for the Environment concerns at least the respective regions of operations of
each signatory institution. For projects located in the Member States of the EU, the European Economic Area countries, the EU
Candidate and potential Candidate countries, the EU approach, which is defined in the EC Treaty and the relevant secondary
legislation, is the logical, uncontested and mandatory reference. The projects in this region should also comply with any
obligation and standards upheld in relevant Multilateral Environmental Agreements, such as Convention on Biological Diversity,
the Espoo Convention, United Nations Framework Convention on Climate Change, etc. In all other countries, projects financed
by the signatories should comply with the appropriate EU environmental principles, practices and standards, subject to local
conditions, such as affordability, local environmental conditions, international good practice etc.
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Apply good environmental management practices during project
implementation and operation.
Adhere to other specific international good environmental and social
practices.
The EIB requires that all projects (irrespective of location) likely to have a
significant effect on the environment be subject to an ESIA, according to the
definitions and requirements of Directive 85/337/EEC, amended by Directive
97/11/EC and 2003/35/EC. Annex I of the Directive lists the types of project
for which an ESIA is mandatory and Annex II the types of project for which
the need to carry out an ESIA is decided by the Competent Authorities. The
ESIA, which includes public consultation, is the responsibility of the Promoter
and the Competent Authorities. It should be completed and its findings and
recommendations should satisfy the requirements of the Bank prior to
disbursement.
In all other regions, all projects should comply with national law; and
benchmarked against the principles, standards and practices of EU
environmental law14.
All projects should also comply with the obligations of relevant multilateral
environmental agreements to which the host country - and the EU in the
case of a Member State - is a party.
The Promoter is responsible for legal compliance whereas regulatory and
enforcement tasks lie with the Competent Authorities.
The project Promoter is required to respect the requirements of the EU ESIA
Directive 85/337/EEC, amended by Directives 97/11/EC and 2003/35/E.
According to the sector, projects should comply with the relevant EU legal
standards, for instance those of the Large Combustion Plant Directive(9) in
the power generation sector and the Integrated Prevention Pollution and
Control Directive(10) in the industry sector.
All projects listed in Annex I of the ESIA Directive 85/337/EEC, amended by
Directives 97/11/EC and 2003/35/EC are Categorized (A) and require Full
ESIA.
Category A Project is defined as " a Project Completion Report will be
required from the Promoter to the Bank. Monitoring for these projects is in
general delegated to promoters and the Bank will rely on the Promoter’s
information for its own reporting on environmental matters".
Annex I of the EU ESIA Directive 85/337/EEC amended by 97/11/EC
stipulates that thermal power stations and other combustion installations with

(1)
(2)

Link to Large Combustion Plant Directive: http://europa.eu/scadplus/leg/en/lvb/l28028.htm.
Link to Integrated Prevention Pollution and Control Directive: http://ec.europa.eu/environment/ippc/.
http://ec.europa.eu/environment/ESIA/.

_______________________________________________________________________________________________________________________________________

ESIA for Cairo New Capital Combined, 4800 MW Cycle Power Plant
September 2015

Chapter 2- Page 16 of 46

a heat output of 300 megawatts or more are of Category (A), which need Full
ESIA.
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The EIB Bank aims in its Environmental Assessment of projects outside the
EU to promote public consultation and participation, according to EU
standards, through appropriate discussions with the Promoter and other
parties. Consultation is defined as a tool for managing culturally appropriate
two-way communications between project sponsors and the public. Its goal is
to improve decisionmaking and build understanding, by actively involving
individuals, groups, and organizations with a stake in the project. This
involvement increases a project’s long-term viability and enhances its
benefits to locally affected people and other stakeholders.
EIB policy towards ESIA is summarised in its Environmental Statement 2004.
The Bank applies the principles and practices of the EU ESIA Directive
(85/337, amended by 97/11 and by 2003/35/EC to incorporate the provisions
of the Aarhus Convention, and since its introduction in July 2004, the NILE
Directive (2001/42) - to all its regions of operation. The ESIA Directive
includes screening criteria, for purposes of determining the need for an
ESIA.
According to the EU ESIA Directive, it is the responsibility of the host country
and its Competent Authorities to ensure that the "public concerned" are
informed and consulted on the proposed project (Articles 6 and 9). Bank staff
as part of their environmental assessment check that these requirements
have been fulfilled. Their findings are contained in the PJ Appraisal Report
(Environmental Assessment D1) submitted to the CD.

2.5

APPLICABLE LOCAL LAWS AND REGULATIONS OF
THE GOVERNMENT OF EGYPT

2.5.1

Egyptian Requirements for an ESIA
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, and its amending Law 9 of 2009, Law for the
Environment (hereafter referred to as Law 4/1994) stipulates 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” stipulate that “..... thermal power plant falls within the
category of “C Listed Projects”. This category requires a full ESIA 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 Cairo
Governorate) in support of any application for a permit to develop a power
plant). The ESIA must analyze the impacts and specify what mitigation
measures (if any) are necessary in order to minimize them.
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Since the proposed power plant has a nominal generating capacity of
4,800MWe, a full ESIA must be prepared and submitted to the Cairo
Governorate and EEHC for consideration prior to development of the plant.
The Governorate is, also, required to forward the ESIA to the EEAA for
review in order to obtain the environmental permit for the development of the
power plant. The EEAA must provide the EEHC (the Competent
Administrative Authority) with its opinion concerning the assessment within 30
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 gas pipelines (of less
than 50km length) on local levels, are considered to be “List B Project”
according to the Guidelines for Egyptian Environmental Impact Assessment.
For these developments, Egyptian regulations require the proponent to
submit a Screening Form, possibly followed by a scoped ESIA on certain
identified impacts, to the relevant Competent Authority, which in this case is
the EEHC and EGAS, 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 ESIA study report if it is addressed
during the study (see associated infrastructure-Section 6.16). In this regard, if
requested, a Resettlement Policy Framework (RPF) will be prepared in order
to handle any potential future changes. Notwithstanding any differences
between Egyptian legislation and IFC/World Bank rules and regulations,
the project will be implemented in accordance with OP 4.12 and, if
requested, subsequent RAPs will be prepared in accordance with the
entitlement matrix.
2.5.2

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) (North Cairo Electricity Distribution
Company (NCEDC), 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 (East Cairo 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);
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Communications Network Permit (East Cairo Telephone Authority,
Egyptian Company for Communications, Ministry of Communications and
Information Technology);
Carrier (Portable) Communication Devices Permit (East Cairo Telephone
Authority, Egyptian Company for Communications, Ministry of
Communications and Information Technology).
The status of these permits today is that all these permits are procedural and
straightforward to be obtained.

Table 2-2
Key Permits Required for the Construction and Operation of the Power Plant
Permit
Construction
Permit
(for establishing a
power plant
project)

Permitting Authority

Relevant Legislation

Role of Permit

Status

Regulatory Body

Presidential Decree of the
Arab Republic of Egypt, No.
326/1997, to Establish the
Regulatory Body for Electric
Utility and Consumer
Protection

Authorization to
construct the
power plant
project

[Secured]

East Cairo, Cairo
Governorate

Law 101 (1996), “Law for
Buildings”

Authorization to
construct the
power plant
buildings

[Secured]

Environmental
Permit

Egyptian
Environmental Affairs
Agency (EEAA),
Ministry of State for
Environmental Affairs
in conjunction with
the Cairo
Governorate and
Egyptian Electricity
Holding Company
(EEHC)

Law 4 (1994), “Law for the
Environment” amended by
Law 9 (2009).

Authorization of
the environmental
effects of
development and
operation of the
power plant

[Secured]

Water Abstraction
and Discharge
Permit

Egyptian General
Authority for Shore
Protection, Ministry of
Water Resources and
Irrigation (MWRI) in
conjunction with the
EEAA

Law 4 (1994), :Law for the
Environment” amended by
Law 9 (2009) and Law 12
(1984), “Law for Irrigation
and Drainage”

Authorization to
construct and
operate the
abstraction of
cooling water and
discharge of
effluent

[Secured]

Stack Construction
Permit

Armed Forces
Operations Authority,
Ministry of Defense
and Civil Aviation
Authority, Ministry of
Transport

Defense Regulations

Authorization to
construct a stack
with respects to
military and
aviation
considerations

[Secured]

Regulatory Body

Presidential Decree of the
Arab Republic of Egypt, No.
326/1997, to Establish the
Regulatory Body for Electric
Utility and Consumer

Authorization to
produce electricity

[Secured] (1)

Construction
Permit
(for Buildings)

Operating Permit

Aviation Regulations
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Protection
Notes:
(1) Will be obtained upon operation.
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2.5.3

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;
- protection of endangered species; and
- Integrated Coastal Zone Management.
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 IFC/World Bank standards and guidelines are considered,
to reflect the relevant national requirements and those which may be
expected from international financial institutions.

2.5.4

Regional Development Planning
The guidelines for ESIA 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 zone, and surrounding
developments;
Siting;
Protection of environmentally sensitive areas; and
Protection of endangered species.
The proposed site lies on land zoned for the development of power
generation facilities by the CEPC/EEHC within the Cairo New Capital Master
Plan, Cairo Governorate development area.
The site of the proposed power plant lies within the area covered by the
Urgent Development Plan (UDP) of the Cairo Governorate, which was
developed by the Ministry of Housing, Public Utilities and New Communities
for land use planning and control. This Plan is 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,
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designated Cairo New Capital area has been assigned as a Developmental
Domain.
Table 2-3
Key Policies and Land Use Zoning in the Urgent
Development Plan - Cairo Governorate Area, Update 2009

Summary of Policy

Relevance to Power plant

Industrial Development, including changes
in the physical setting of East Cairo - and
their planning frameworks.

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

Housing programs surrounding East Cairo
for some residential communities.

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

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

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

Power supply system.

Upgrade / Expand of the national HV transmission
system near to the site of the power plant.

Preservation of the natural character to
maintain tourist enjoyment.

Maintenance of the amenity value of the natural
character.

Regulations of air pollution and water
pollution near rural and urban areas.

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

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

Avoidance of tourist and cultural impacts through
development and operation of the power plant.

2.6

EGYPTIAN REQUIREMENTS FOR THE SCOPE OF THE ESIA
The Egyptian Environmental Affairs Agency (EEAA) has published guidelines
(last updated January 2009) which require that certain information is provided
in an ESIA report (i.e. specified information).
The requirements for the scope of the ESIA under Egyptian, IFC/World Bank
procedures, as described in Section l.2, include the following:
description of the proposed power plant;
description of the baseline environment at the site;
identification of the environmental standards which will be applied to the
project, including those applying to protection of ambient environmental

_______________________________________________________________________________________________________________________________________

ESIA for Cairo New Capital Combined, 4800 MW Cycle Power Plant
September 2015

Chapter 2- Page 23 of 46

quality and specific conditions on the construction and operation of the
power plant;
identification of potential environmental impacts associated with the
project;
description of alternatives to the power plant, in terms of options for
electricity supply in Egypt, design of the power plant and operating
system;
development of proposals for mitigation and management of any
potential environmental impacts;
description of monitoring plans proposed to provide surveillance of
the environmental impacts of the power plant during construction or
operation;
demonstration that consultations with interested parties have been carried
out as part of the ESIA process.
In addition, all Egyptian, IFC/World Bank guidelines specify the broad
organization of the ESIA report, requirement for a non-technical summary for
local, especially public, information and clear referencing of sources of data
used in the assessment.

2.7

INTERNATIONAL AND NATIONAL ENVIRONMENTAL
STANDARDS/ GUIDELINES

2.7.1

Introduction
The Egyptian, IFC/World Bank environmental standards and guidelines
relevant to the construction and operation of the power plant cover the
following issues:
Atmospheric emissions and ambient air quality.
Liquid effluent discharges to the marine environment.
Noise emissions and ambient noise levels.
Solid waste management.
Hazardous waste management.
Operation management: health and safety, air quality and noise levels.
Construction management.
Other environmental management issues.
The Egyptian standards have been drawn from the range of provisions in
Law 4/1994 and Law 9/2009 and the Prime Minister’s Decree No. 338 of
1995, which promulgated the Executive Regulations of Law 4 and their
amendments.
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The Egyptian Law of Labor 12/2003 follows a philosophy, which gives high
consideration to environmentally safe work and workers health inside
workplace. It stipulates that all operations are carried out in an
environmentally safe manner and that workplaces must comply with
appropriate health and safety guidelines.
The IFC/World Bank guidelines have been taken from the IFC/World Bank
Pollution Prevention and Abatement Handbook – Part III (July, 1998).
Supplementary to the guidelines set out in the WB/International Finance
Corporation (IFC) Pollution Prevention and Abatement Handbook, reference
has also been made to the IFC/World Bank guidelines as set out in the
IFC/World Bank Environment, Health and Safety Guidelines: Thermal Power
Plants (1994). Also, recent updates of the IFC/World Bank guidelines (Dec.
2008) have been considered.
The following sections detail the requirements under both Egyptian and
IFC/World Bank standards and guidelines.
2.7.2

Atmospheric Emissions and Ambient Air Quality
The Egyptian Government and IFC/World Bank have established ambient air
quality standards applicable to power projects. The Egyptian standards and
the IFC/World Bank guidelines on ambient air quality are shown in Table 2-4.

Table 2-4
Ambient Air Quality Guidelines ( gm-3)
(Maximum Limits as per the Law 4/1994 and the Law 9/2009, Executive Regulations, Annex 5
replaced by the Prime Minister's Decree no. 710 for the year 2012)

Pollutant
Nitrogen oxides (NOx)(3)

Sulfur dioxide (SO2)

Carbon monoxide (CO)
Thoracic particles (PM10)
Total suspended particles

Notes:
(1)

Averaging
Period
1 hour
24 hours
1 year
1 hour
24 hours
1 year
1 hour
8 hours
24 hours
1 year
24 hours
1 year

Egyptian
Standards(1)
300
150
80
350
150
60
30,000
10,000
150
70
230
125

WB
Guidelines(2)
No Limit
150
100
No Limit
150
80
150
50
230
80

For industrial areas.
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(2)
(3)

World Bank Pollution Prevention Handbook, Thermal Power-Guidelines for New Plants, July 1998 and its updates.
NO2 : There are no NOx Egyptian Standards for ambient air quality, only NO 2 Standards.
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The IFC/World Bank Group guidelines (IFC/World Bank Pollution Prevention
Handbook, Thermal Power-Guidelines for New Plants, July 1998 and its
updates) refer to the concept of the “airshed”. The airshed for a power plant
is defined as:
“The local area around the plant whose ambient air quality is directly affected
by emissions from the plant. The size of the relevant local airshed will depend
upon plant characteristics (such as stack height) as well as local
meteorological conditions and topography”.
Where the airshed is degraded (i.e. has concentrations of pollutants which
exceed IFC/World Bank standards) the IFC/World Bank power plants are
subject to site-specific requirements that include offset provisions to ensure
that there is no net increase in the total emissions of particulates and/or SO 2
within the airshed and the resultant ambient levels of NO2 do not exceed the
levels specified for moderately degraded airsheds(1).
Also, the IFC/World Bank Group guidelines (IFC Environmental, Health and
Safety Guidelines for Thermal Power Plants, Dec. 19, 2008) refer to energy
efficiency and GHG emissions. Recommendations to avoid, minimize, and
offset emissions of carbon dioxide from new and existing thermal power
plants include, among others, use of less carbon intensive fossil fuels, i.e.
less carbon containing fuel per unit of calorific value-gas is less than oil and
oil is less than coal, or co-firing carbon neutral fuels (i.e., biomass).
Egyptian standards and IFC/World Bank guidelines require the Developer to
ensure that emission levels during construction and operation do not exceed
set maximum limits for pollutant concentrations. Egyptian and IFC/World
Bank guidelines for power plants on the maximum limits for pollutants in
emissions to the air are shown in Table 2-5 (a) and for GHG emissions are
shown in Table 2-5(b).

___________________________________
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(1) NO2 exceeds 100 µg/m 3 and the 98th percentile of 24 hour mean values of NO2 over a year exceeds
500µg/m 3 in an airshed classified as having moderate air quality.
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Table 2-5(a)
Maximum Atmospheric Emission Guidelines (mg/Nm3)(a)
(Maximum Limits as per the Law 4/1994 and Law 9/2009, Executive Regulations, as per Annex (6)
replaced by the Prime Minister's Decree no. 710 for the year 2012)

Pollutant

Egyptian Standards

WB(b) Guidelines

(Law 9/2009)

(Dec. 19, 2008)

Nitrogen Oxides (NOx)
Natural Gas(d)

500 mg/m 3

Combustion Turbine
[Natural Gas]
51 mg/Nm3 (25 ppm

Diesel Oil (Sollar)(d)

500 mg/m 3

[Liquid Fuels]
152 mg/Nm3 (74 ppm)(c)

150 mg/m 3

N/A(e)

1300 mg/m 3

Use of 1% or less S fuel (NDA)(f)
Use of 0.5% or less S(g) fuel (DA)(g)

Particulate Matter (PM)
Natural Gas(d)
Diesel Oil (Sollar) (d)

50 mg/m3
100 mg/m 3

N/A(e)
50 (NDA)
30 (DA)

Carbon Monoxide (CO)
Natural Gas(d)
Diesel Oil (Sollar) (d)

100 mg/m 3
250 mg/m 3

-

Sulfur Dioxide (SO2)
Natural Gas(d)
Diesel Oil (Sollar) (d)

Notes:
(a) The limits refer to standard flow conditions, dry gas, excess O 2 content 15%, temp. 273 °K & 1 Bar.
(b) World Bank guidelines should be achieved for 95% of the operating time of a plant.
(c) Technological differences (for example the use of Aeroderivatives) may require different emissions values which should be
evaluated on a cases-by-case basis through the EA process but which should not exceed 200 mg/Nm 3 ; Guideline limits apply
to facilities operating more than 500 hours per year. Emission levels should be evaluated on a one hour average basis and be
achieved 95% of annual operating hours.
(d) For all turbine types of Unit > 50 MW th, where MW th = Megawatt thermal input on HHV basis; MW th category is to apply to
single units.
(e) N/A = Not Applicable.
(f) NDA= Non Degraded Airshed.
(g) DA = Degraded Airshed (poor air quality).
[Airshed should be considered as being degraded if nationally legislated air quality standards are exceeded or, in their
absence, if WHO Air Quality Guidelines are exceeded significantly; S = sulfur content (expressed as a percent by mass); Nm 3
is at one atmospheric pressure, 0 degree Celsius]
Comparison of the Guideline limits with standards of selected countries / region (as of August 2008):
Natural Gas-fired Combustion Turbine – NOx
o Guideline limits: 51 (25 ppm)
o EU: 50 (24 ppm), 75 (37 ppm) (if combined cycle efficiency > 55%), 50* / 35 (where = simple cycle efficiency)
o US: 25 ppm (> 50 MMBtu/h ( 14.6 MW th) and 850 MMBtu/h ( 249MW th)), 15 ppm (> 850 MMBtu/h ( 249
MWth))
o (Note: further reduced NOx ppm in the range of 2 to 9 ppm is typically required through air permit)
Liquid Fuel-fired Combustion Turbine – NOx
o Guideline limits: 152 (74 ppm) – Heavy Duty Frame Turbines & LFO/HFO, 300 (146 ppm) – Aeroderivatives &
HFO, 200 (97 ppm) – Aeroderivatives & LFO
o EU: 120 (58 ppm), US: 74 ppm (> 50 MMBtu/h ( 14.6 MW th) and 850 MMBtu/h ( 249MW th)), 42 ppm (> 850
MMBtu/h ( 249 MWth))
Liquid Fuel-fired Combustion Turbine – SOx
o Guideline limits: Use of 1% or less S fuel
o EU: S content of light fuel oil used in gas turbines below 0.1% / US: S content of about 0.05% (continental area)
and 0.4% (non-continental area)
Source: EU (LCP Directive 2001/80/EC October 23, 2001), EU (Liquid Fuel Quality Directive 1999/32/EC), US (NSPS for
Combustion Turbines, Final Rule – July 6, 2006).
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Table 2-5(b)
IFC/World Bank Typical CO2 Emissions Performance of New Theraml Power Plants
New Thermal Power Plants, (Dec. 19, 2008)
Gas Turbines: Simple Cycle and Combined Cycle
Cycle

CO2
(g CO2/kWh - Gross)

36 – 40%

Simple Cycle GT

505 – 561 (Net)

54 – 58%

CCGT

348 – 374 (Net)

--

--

Simple Cycle GT
CCGT

594
396

--

--

Efficiency
% Net, LHV :
Gas

Oil
-% Gross, LHV :
Gas
34%
51%
Oil
--
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Egyptian Law 4/1994 and Law 9/2009 and their Executive Regulations and
successive amendments also apply specific conditions to the burning of fuels
in power plants, as follows:
Fuel / air mixtures and the combustion process should provide full burning
of the fuel.
The use of mazout and heavy oil is prohibited in residential areas.
The sulfur content of fuels is restricted to equal or less than 1.5% in or
near urban and residential areas. The use of high sulfur content fuels is
permissible in regions far from inhabited urban areas provided that
suitable atmospheric factors are present and adequate distances are
observed to prevent these gases from reaching residential and agricultural
areas and watercourses.
Emissions of carbon dioxide should be through stacks of sufficient height
to ensure that the gases are dispersed before reaching ground level.
Stack height should reflect the volumetric flow of flue gases. Law 4/1994
states that for emission rates of 7,000-15,000kg/hr the stack height should
be between 18-36m. If emission rates exceed 15,000 kg/hr, then the stack
height should be at least 2.5 times the height of surrounding buildings.
World Bank guidelines reinforce the Egyptian requirement of minimum stack
heights by requiring plants to use stack heights not less than the Good
Engineering Practice(1) values unless impact analysis has taken into account
building downwash effects.
2.7.3

Liquid Effluent Discharges
Law 4/1994 – Law 9/2009 states that all establishments are prohibited from
polluting the marine environment. Subsequently, no permit will be granted for
an establishment on, or near, the coastline, which may result in discharges of
polluting substances.
Annex 1 of the Executive Regulations of Law 4/1994 – Law 9/2009 sets
out the Egyptian standards concerning the concentration of pollutants in
effluent discharged to the marine environment. A selection of the
standards, relevant to thermal power plants, is shown in Table 2-4. In
addition, the table also presents the equivalent IFC/World Bank
guidelines. It should be noted that WB guidelines relate to all liquid
effluent discharges, not solely to those to the marine environment.
Decree No. 8 of 1983 promulgating the Implementary Regulations of the
Law 48 of 1982 regarding the protection of the River Nile and waterways
from pollution provides the standards set by the Ministry of Health for
permits to discharge treated industrial liquid effluents into the fresh water
bodies and groundwater reservoirs (Article 61). Table 2-4 also presents
these standards.
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(1) US Code of Federal Regulations Title 40, Part 51.100. Good Engineering Practice Stack Height = H + 1.5 L where H is the height
of nearby structures and L is the lesser dimension of height or projected width of nearby buildings.

Table 2-6
Liquid Effluent Discharge Guidelines
Water Quality Standards and Specifications Mandated by the Egyptian Laws in Comparison
with the World Bank Guidelines (mgl-1) (a)

Temperature (b)

Standards and Specifications Mandated by
Law 48/1982
The maximum limits of constituents in
treated industrial liquid effluents discharged
to (Art. 61)
River Nile from its
Nile Branches, main
Southern Egyptian
canals, branch
Border to the Delta
canals, ditches &
Barrages
groundwater
reservoirs
35o C
35oC

pH
Color

6-9
No Col. substance

6-9
No Col. substance

30
40

20
30

1200
1100
30

800
700
30

1
5

1
5

Parameter

Biochemical Oxygen Demand (BOD)
Chemical Oxygen Demand (COD)
(Dichromate)
Total Dissolved Solids
Fixed (Ash of) Dissolved Solids
Suspended Solids
Turbidity
Sulfides
Oils and Grease
Hydrocarbons, of oil origin
Phosphates
Nitrates
Phenolates
Fl uorides
Aluminum
Ammonia (Nitrogen)
Mercury Compounds
Lead (Pd)
Cadmium
Arsenic (As)
Chromium, total (Cr)
Copper (Cu)
Nickel
Iron (Fe)
Manganese
Zinc (Zn)
Silver
Barium
Cobalt
Pesticides
Cyanide
Mercury (Hg)

1

1

30

30

0.5

0.5

0.001
0.05
0.01
0.05
0.05
1
0.1
1
0.05
1
0.05

0.001
0.05
0.01
0.05
0.05
1
0.1
1
0.05
1
0.05

Limits &
Specifications for
draining and
disposing of certain
substances in the
marine environment
mandated by Law
4/1994(a)

World Bank
Wastewater
Effluent
Guidelines
(1996)

Not more than 10
degrees over
existing level
6-9
Free of colored
agents
60
100

3oC increase
above ambient

2000
1800
60
NTU 50
1
15
0.5
5
40
1
1
3
3
0.005
0.5
0.05
0.05
1
1.5
0.1
1.5
1
5
0.1
2
2
0.2
0.1

(b)

6-9

-

50

10

0.5
0.5
0.5
0.5
0.5
1.0
1.0

0.005
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Table 2-6 (Contd.)
Water Quality Standards and Specifications Mandated by the Egyptian Laws in Comparison
with the IFC/World Bank Guidelines (mgl-1) (a)
Standards and Specifications Mandated by
Law 48/1982
The maximum limits of constituents in
treated industrial liquid effluents discharged
to (Art. 61)
River Nile from its
Nile Branches, main
Southern Egyptian
canals, branch
Border to the Delta
canals, ditches &
Barrages
groundwater
reservoirs

Parameter

Fecal Coliform Count (No. in 100ml)
Dissolved Oxygen
Organic Nitrogen
Total Alkalinity
Sulphate
Synthetic Detergents
Phenol
Selenium
Chemical
Oxygen
Demad
(Permanganate)
Total Heavy Metals
Total Residual Chlorine(c)
Total Coliform (MPN/ 100ml)
Odour
Tannin + lignin
Carbon derivatives (chloroform)

Limits &
Specifications for
draining and
disposing of certain
substances in the
marine environment
mandated by Law
4/1994(a) t

IFC/World
Bank
Wastewater
Effluent
Guidelines
(1996)

5000

0.05
0.002

0.05
0.001

15

10

1
1

1
1

0.2 (c)

Notes:
(a) Units of mgl -1 unless otherwise stated.
(b) The effluent should result in a temperature increase of no more than 5 o C at the edge of the zone where initial mixing and
dilution take place. W here 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 mgl -1 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 mgl -1 ).

Further to these guidelines, Law 4/1994 and Law 9/2009 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
(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)

_______________________________________________________________________________________________________________________________________

ESIA for Cairo New Capital Combined, 4800 MW Cycle Power Plant
September 2015

Chapter 2- Page 33 of 46

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
purification.
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 carried 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 40oC.
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.

2.7.4

Noise Emissions and Ambient Noise Levels
Law 4/1994 and Law 9/2009 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
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land use categories. The Egyptian ambient noise guidelines are shown in
Table 2-7, together with the related land uses.
The IFC/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 and Law 9/2009, Executive Regulations, Annex 7-Table 2)

Daytime (1)
dB(A)

Night (2)
dB (A)

Industrial areas (heavy industries)

70

70

Residential areas, on roads of width less than 12m,
commercial, administrative and “downtown” areas

65

55

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

60

50

Suburb Residential areas with limited movement and limited
service activities.

55

45

Areas of sensitivity to noise

50

40

Residential areas on roads of width 12m and more or light
industrial areas and other activities, with some workshops,
commercial, administrative, or entertainment activities.

70

60

Receptor

Notes:
(1) Daytime from 7 a.m. to 10 p.m.
(2) Night-time from 10 p.m. to 7 a.m.

Table 2-8
WB Ambient Noise Guidelines for Intensity in Different Land Use Zones
Maximum Allowable LAeq, 1-hour

Receptor

dB(A) (a)

Daytime
07:00 – 22:00

Night-time
22:00 – 07:00

Residential, institutional and educational

55

45

Industrial and commercial

70

70

Notes:
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(a)

2.7.5

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.

Solid and Hazardous Waste Management
Law 4/1994 and Law 9/2009 stipulate that handling of hazardous substances
and waste is prohibited unless a permit has been 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 and 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 IFC/World Bank requires that the
individual/ 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;
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.

2.7.6

Occupational Environmental Management, Health and Safety
Workplace Air Quality, Temperature and Humidity
Egyptian regulations, including Labor Law no. 12/2003 and its Executive
Regulations stipulated by Ministerial Decree no. 211/2003, 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
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substances, types of fuels, ventilation of working areas or other air cleaning
methods.
The IFC/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 IFC/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 4/1994 and Law 9/2009, 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.

Table 2-9
Egyptian and WB Air Quality Guidelines in the Workplace
(Maximum Limits as per the Law 4/1994 and Law 9/2009, Executive Regulations, Annex 8)

Atmospheric Pollutant

Egyptian Guidelines (a)

WB
Guidelines

Carbon monoxide

55 mg/m3

29 mg/m3

Nitrogen dioxide

6 mg/m3

6 mg/m3

Sulfur dioxide

5 mg/m3

5 mg/m3

10 mg/m3

10 mg/m3

Particulate

(b)

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.
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Table 2-10
Egyptian Maximum Air Temperature Limits at Work Place

(a)

(Apply for the Workshop, Amity Building and Control Buildings)
(Maximum Limits as per the Law 4/1994 and Law 9/2009, Executive Regulations, Annex 9)
Type of Work

Low Air Flow

High Air Flow

Light

30.0OC

32.2OC

Medium

27.8OC

30.5OC

Hard

26.1OC

29.8OC

Notes:
(a) In periods of high temperature, workers should be monitored. No worker should work be exposed to heat
stress (above 24.5OC for women and above 26.1 OC for men) for more than one continuous hour or one
intermittent hour in every two, without acclimatization.

Workplace Noise
Law 4/1994 and Law 9/2009 and the Labor Law no. 12/2003 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);
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 IFC/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).
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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 and Law 9/2009, Executive Regulations, Annex 7-Table 1)
Maximum Allowable Level of Sound

Receptor

(dB(A))

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

90

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

80

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.

Table 2-12
Egyptian Guidelines on Periods of Exposure to Noise
(Maximum Limits as per the Law 4/1994 and Law 9/2009, Executive Regulations, Annex 7-Table 1, contd.)
Noise Intensity
(dB(A))

Period of Exposure per Day
(Hours)

> 90-95

4

>95-100

2

>100-105

1

>105-110

0.5

>110-115

0.25
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Table 2-13
Egyptian Guidelines on Permissible Limits Concerning
Intermittent Noise Inside the Workplace
(Maximum Limits as per the Law 4/1994 and Law 9/2009, Executive Regulations, Annex 7-Table 1, contd.)
Noise Intensity
(dB(A))

Number of Permissible Noise Events During
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 power system, issued
by the Egyptian Electricity Authority, as well as the Labor Law no. 12/2003
and its regulations, require that any power plant management, and the
IFC/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.

Working in Confined Spaces
The Egyptian Industrial Codes of practice, issued by the Egyptian Industry
Authority, as well as the Labor Law no. 12/2003 and its regulations, and the
IFC/World Bank require that the individual / 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;
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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
IFC/World Bank require that the individual / 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
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.
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2.7.7

Personnel Training
Law 4/1994, Law 9/2009 and Labor Law 12/2003 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 IFC/World Bank require that the individual / 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.

2.7.8

Monitoring and Record Keeping and Reporting
Law 4/1994 (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
dispursed with the exhaust gas is required. Averaging times for ambient air
quality should be based on regular measurements.
Law 4/1994 and Law 9/2009, also, stipulates 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 IFC/World Bank guidelines require the operator monitors the site in
order to optimize performance. Direct measurement of atmospheric
concentrations of particulate matter, NOx and SO2 and heavy metals in the
exhaust emissions is preferable. Averaging times for direct emissions should
be based on an hourly rolling average.
The IFC/World Bank guidance requires ambient air quality to be monitored at
least at 3 locations where there is: a) least pollution expected; b) maximum
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pollution concentration expected; and c) sensitive receptors. The ambient air
quality parameters that require monitoring for gas fired plants are NOx.
Law 4/1994 and Law 9/2009, as well as IFC/World Bank guidance, also
require the owner/ operator to monitor the wastewater discharges. The
parameters to be examined and sampling frequency are set out in Table 214.

Table 2-14
IFC/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) IFC/World Bank: Guidebook for Preparation and Review of EA, January 2000.

In addition, the EEAA and the IFC/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 IFC/World Bank).

2.7.9

Construction Management
Law 4/1994 and Law 9/2009 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.
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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.
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2.7.10

Other Environmental Issues
Chemical Compounds
Law 4/1994 and Law 9/2009 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 IFC/World Bank require that the individual / 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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2.8

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.

2.8.1

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 6-7.5% during this
decade and beyond. Peak demand is expected to rise from 26,140 MWe in
2013/2014 to 62,000 MWe by 2022 and installed capacity is expected to
increase from 32,015 MWe to 68,000 MWe during the same period.
In 2013/2014, about 99% of the population was served by the Egyptian
electricity grid. Of total demand of 168,050TWh on the interconnected
system, about 7.94% was met by hydropower, principally the High Dam and
Aswan 1& 2, and the remaining was met with thermal power plants, of which
around 75.2% were supplied from natural gas and 24.8% heavy fuel oil.
The rate of growth in demand for electricity is forecasted to continue at the
aforementioned level for the next 15 years before gradually decreasing to a
growth rate of 5-6% per year over the subsequent 10 years.
In order to meet the forecasted demand, the Ministry of Electricity &
Renewable Energy (MoERE) estimates that more than additional 35,000
MWe of new generating capacity will be required during the next seven
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
2013/2014 almost 29,280 MWe of installed capacity. This resulted in
168,050TWh of generated energy. Over 30 million customers have access to
electricity supply, representing about 99% of Egypt’s population.
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Table 3-1 shows the breakdown on existing installed capacity by fuel/
process type.
Table 3-1
Installed Capacity Corresponding to Power Plant Type, 2013/2014
Installed Capacity

Steam
Gas
Combined Cycle
Hydro
Renewable (Wind and Solar Thermal)
Total

MWe

% age

17,042
2,976
8,519
2,800
687
32,015

53.23
9.27
26.60
8.75
2.15
100

Source: Arab Republic of Egypt-Ministry of Electricity and Energy/Egyptian Electricity Holding Company,
Annual Report-2013/2014.

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 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 Cairo New Capital C.C. 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.
The expansion plan also corresponds to the national Government’s
development aspirations and growth poles of economic and industrial
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expansion throughout the country. As part of this plan, the EEHC has
identified Cairo New Capital C.C. 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;
coal-fired steam units;
nuclear generation;
wind farms; and
integrated solar-thermal generating units.
pumped storage;
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 2017, if the price is competitive.
However, considering that the only available imported electricity up to
2017 will be the 3,000MWe that will be obtained via the Egyptian / Saudi
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Arabian interconnection project, which couldn't satisfy alone the Egyptian
increasing demand.
Renewable energy: Current world market cost of wind based electricity
is 5.9-7.38 US¢/kWh and soalr photovoltaic based electricity is 12-14
US¢/kWh, whilst is 3.75 US¢/kWh with current grant financing for wind
projects, which is higher than the cost from natural gas thermal plants.
Therefore, renewable energy is not competitive unless further subsidies
are provided. Also, possible additions of renewable electricity up to 2022
under the present encouraging feed-in-tariff can not exceed 4,300 MWe
due to grid constraints.
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 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.
BOOTs/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 in process.
Consistent with the generation expansion plan, the EEHC has stipulated
that the Cairo New Capital should be gas/light fuel oil-fired Combined
Cycle units of a net 4(2x400+400) 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 46% with 600 MWe size drumless type super-critical
steam cycle, which exceeds the similar sub-critical unit efficiency with at least
4% ratio. The investment cost of Steam Cycle Super-critical plant, based on
recent worldwide market experience, is around US$ 1700/kWe (EPC basis
with multiple packages). The application of large scale 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 in Egypt. Plant efficiency
exceeds 50% and the investment cost, based on recent worldwide market
experience, is around US$760/kWe (EPC basis with multiple packages).
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Given that CC plants show lower investment cost and higher plant efficiency,
there should be a distinguished rationale to justify why the C.C. technology
has been selected for the proposed project.
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 gas turbine
generators have a relatively low emissions of carbon dioxide (CO2), moderate
emission levels of nitrogen oxides (NOx) and the lowest emission levels
(almost traces) of sulfur dioxide (SO2) and particulates.
The greenhouse effect is caused mainly by the build-up of carbon dioxide
(CO2), methane (CH4), nitrous oxide (N2O) and chlorofluorocarbons (CFCs) in
the atmosphere. Water vapour and ozone (O3) 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 comparison of the efficiency and CO2 emissions from natural gas-fired Gas
Turbine generators compared to other technologies and fuels is provided in
Table 3-2 below.
Table 3-2
Comparison of CO2 from Alternative Technologies for Power Plants

Technology
Steam Generators
- gas fired
Combined Cycle Gas Turbine
- gas fired
Combined Cycle Gas Turbine
- oil fired
Steam Generators
- coal fired
Pressurised Fluidised Bed
- pulverized coal
Integrated Coal Gasification Cycle
- coal-gas fired
Conventional Coal without FGD
- pulverized coal
Conventional Coal with FGD
- pulverized coal

Generating Efficiency

CO2 Emissions

(%)

(g per kWh)

36-45%

520

50-58%

360-420

Not available

600

42-48%

700-800

42-45%

740-840

40-45%

750-850

38-40%

820-950

36-40%

800-980

Source: EDF Port Said East SAE: EIA for Port Said East BOOT Steam Power Plant, Final Report, October
2000.
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The efficiency of the proposed gas turbines power plant is 55-58% with
natural gas, with associated CO2 emissions of about 390g/kWh. This
compares with the efficiency of a typical CCGT power plant of 53-54%.
Emissions of carbon dioxide are estimated to be up to 13,104 kilotonnes per
year (expressed as CO2). This assumes that the plant operates for the whole
year and consumes around 633.6 tonnes of gas per hour. The emissions of
CO2 from fuel burning in Egypt amounted to around 160,000 kilotonnes in
2000 (Ref: EEAA: Egypt's Second National Communication). 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 8.19% of the total
Egyptian CO2 emissions from fuel burning in 2000. 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 Cairo New Capital plant,
contains very low concentrations of sulfur or particulate matter, therefore the
potential for emissions of SO2 and particulates from the electricity generating
process are also very low. Fuel oil however, leads to greater emissions of
SO2 and particulates, due to the relatively high sulfur content of these fuels
and the generation of ash during their combustion.
Natural gas fuel also has the significant benefit over fuel oil of being able to
be delivered by an existing pipeline network, whereas oil requires delivery to
the power plant by road, rail and/or sea. The use of a pipeline avoids the
potentially significant 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 Cairo New
Capital power plant offers a range of environmental advantages over
alternative fuels.
Light fuel oil, which is less polluting than heavy fuel oil or mazout, is not
readily available in Egypt and its use would incur significant economical
impact on the project.
3.3

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 3-4.

3.3.1

Cooling System
Three cooling systems are competing together, each one against the other
on the following basic:
1. Once-through Circulating Water System.
2. Cooling Tower System.
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3. Air-cooled Condenser System.
Due to scarce water resources in the project area, air cooled condenser
system has been selected.

3.3.2

Stack Configuration

3.3.3

Stack Height

3.3.4

Air Pollution Control

3.3.5

Cooling Water Intake and Discharge Structures

3.3.6

Effluent Treatment and Disposal
Items 3.3.2 through 3.3.6 have been addressed on the basis of the key
design features selected for the power plant and are summarized in Table 34, 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 3-4
Key Design Alternatives for the Cairo New Capital Power Plant
Item
Stack
Configuration

Summary of Alternatives
The HRSG generating units in the C.C.
power plant each require an exhaust for
combustion gases. Alternative configurations
are:
• eight separate stacks,
• less number of separate stacks,
The Gas Turbine generating units also
require an by-pass stack, each.
The eight stacks-either for C.C. or simple
cycle- will have an appropriate diameter
each, which will provide good dispersion
through buoyancy effects. The visual
appearance of the power plant will change
with stack configuration.

Selected Design
The power plant is primarily
designed with eight HRSGs, each
with 60m height single stack, and 8
by-pass single stacks, one for each
gas turbine each with 60m height,
which will be used when the plant
run for simple cycle only, which
provides good buoyancy and
dispersion of the emissions. This
also gives an acceptable visual
impact.

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.

The stack height was tentatively
defined as 60 m at minimum via
atmospheric modeling carried out for
Cairo New Capital power plant by
AMG in August 2015, which is in
excess of the Good Engineering
Practice (GEP) stack height.

Air Pollution
Control

There is a range of technologies which may
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 new Gas Turbine Units are dry
NOx type, i.e. equipped with lowNOx combustors, minimizing the
emission of NOx which is the key
pollutant associated with combustion
of natural gas.

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- ofpipe solutions are also expensive compared
to combustion controls.

Detailed design has also considered
further NOx reduction techniques,
such as over fire air ports.

The use of Natural Gas will result in a clean
operation without need to control equipment.
The use of Light Fuel Oil (LFO) for
emergency operation will result in SO2
emissions and particulates, but will not be
used for more than 170 hrs. during the year.

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
Cooling
System

Summary of Alternatives
There are 3 generic cooling systems which
may be used:

•
•
•

direct (once-through) water cooling;

Selected Design
Due to scarce water resources in the
project area, air cooled condenser
system will be used.

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. However, all abstracted water
for cooling is returned back to the water body
with zero loss of water.
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.

Source of
Potable
Water
Supply

There are three alternatives for providing
potable water to the power plant:

•

local potable water network of the Cairo
Governorate, which could be extended
to the site of the power plant;

•
•

treated water in the power plant; and

Treated plant water will provide
water for human uses in the power
plant, including drinking.

provided potable water in jerry cans.
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Item

Summary of Alternatives

Selected Design

Effluent
Treatment
and
Disposal (*)

There is a range of technologies which may
be used to treat effluent from the power
plant.

The treatment system consists of
modules for treating wastewater
streams generated by the power
plant. This is achieved by selectively
combining some of these waste
streams and providing treatment as
required prior to routing to the
disposal system.

The main effluent characteristics of concern
are pH, suspended solid material and
oil/grease residues.
These characteristics may be treated by:

•
•
•

pH adjustment by acid/alkali addition;
filtration of suspended solids;
interception of surface oily substances;

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

Disposal system will use the sewer
network system of the Cairo New
Capital
Effluent treatment systems will
ensure compliance with the Egyptian
EEAA and World Bank discharge
standards for power plants.

The plant includes a wastewater treatment
facility.
Use of Water
Treatment
Chemicals

There is a range of proprietary water
treatment chemicals available for use in
power plants.
The approach to the use of water treatment
chemicals is determined by the quality of the
raw feedwater, requirements of the power
systems to operate safely and efficiently and
management of the power plant. The use of
water treatment chemicals is inherent in the
operation of the power plant, although how
the chemicals are used can be controlled.

The use of water treatment
chemicals will be reduced to the
minimum required to achieve safe
and efficient operation of the power
plant. The control of the use of water
treatment chemicals will include
consideration of the type of
chemical used.

Note:
(*) Processed waste water will be used for irrigation. Wastewater is monitored for pH prior to use.
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3.4

ALTERNATIVE SITES
The site location has been allocated to the Cairo Electricity Production
Company (CEPC), an affiliated company to the Egyptian Electricity Holding
Company (EEHC) by the Agreement Letter of the Minister of Housing, Public
Utilities & New Communities (MHPUNC) Number 1826, dated 12 August
2015.

3.4.1

Identification of Candidate Sites
Three sites were considered for the proposed project, namely Safaga, Sharm
esh-Sheikh and Cairo. Relatively, the Cairo was preferred to Safaga and
Sharm esh-Sheikh sites, mainly because of the higher cost for connection to
cooling water, make-up water and the gas network, in addition to the
electricity grid due to the greater distance 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 on physical, ecological and socioeconomic environments; 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 Investment Map and Land-use Map of Egypt, the Cairo New
Capital site has been designated to national development. As a result, the
Cairo New Capital area has been identified as the centre of load for current
and future electricity demand in the region.
Compared to other alternative sites, the Cairo New Capital site was found to
be the most effective site for the following reasons:
Minimal additional infrastructure requirements are needed.
A workers colony might not be required during construction as the
power plant will use the local workforce from Cairo, Qalyoubia,
Sharkyyah, Ismailia, Suez and Giza Governorates and the surrounding
towns and villages.
Desirable benefits for development of the site area.
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In addition, the power plant will be constructed and operated on a land
originally allocated for power generation activity, thus it will not include any
land take. Also, the power plant site will bring socio-economic benefits to the
wider Cairo Region, through 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 3-5. The consideration of alternative sites by the CEPC/EEHC
indicated that Cairo New Capital has no significant disadvantages and has
several beneficial aspects for other developments in the Cairo New Capital
area, and desirable site development characteristics. Therefore, Cairo New
Capital was selected as the preferred site for the power plant.
Table 3-5
Key Findings of the Consideration of Alternative Sites
Site

Key Findings

Safaga

Remote, "desert field" 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.

Sharm
esh-Sheikh

Relative to Cairo New Capital site, significant infrastructure requirements
needed, resulting in higher costs and potential environmental impacts.

Cairo New
Capital

Minimal additional infrastructure would be required.
Cost-effective site for development (first lowest of the three alternative sites).
A workers colony might not be required as the project will use the local workforce
from wider Cairo New Capital area.
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4.

DESCRIPTION OF THE PROPOSED PROJECT

4.1

PROJECT INFRASTRUCTURE
The Cairo New Capital facility will consist of four modules, each of
(2x400+400) MWe, Combined Cycle electric generating station firing natural
gas as the primary fuel and sollar (light fuel oil) as an emergency fuel. In
addition, Sollar oil will be used as a start-up/warm-up fuel. The development
of Cairo New Capital Power Plant will consist of the infrastructure presented
in Table 4-1 and Table 4-2. The proposed site of the power plant and the
easements for the associated infrastructure are shown in Figure 4-1.
Table 4-l
Main Infrastructure for Cairo New Capital Combined Cycle Power Plant

Infrastructure

Brief Description

Comment

Power plant

4,800 MWe power plant comprising four
modules, each is composed of two Gas
Turbine units of 400 MWe capacity and
Steam Turbine unit of 400 MWe
capacity, using natural gas as the main
fuel and Sollar (oil no. 2) to be used in
emergency situations for limited hours.

Power plant is the subject of this ESIA
report.

Service water
supply

Service water from the Cairo / 10th of
Ramadan water network.

Service water supply is required and
subject of this ESIA.

Fuel supply

Natural gas supply via a connection gas
pipeline routing and the emergency fuel
Diesel oil to be transported by trucks
from Musturod (Cairo) or Suez oil
refineries) to the power plant site.

Gas connection pipeline is the subject
of a separate ESIA by GASCo, if
required.
A gas reducing station will be used for
the new modules. Supply of
emergency and start up fuel (light fuel
oil) by trucks are included in this
review.

Power
evacuation

Direct connection by overhead
transmission line into the new 500 kV
switchyard and 500kV OHTL network.

New off - site connection transmission
lines are required to evacuate power
generated and need a separate ESIA
by EETC.

Potable water
supply

Potable water will be obtained from the
new power plant water supply system.

No separate ESIA report is necessary.

Sewer Line

The power plant has its own sewage
treatment plant. Treated wastewater
will be used for plantation program of
landscaping the power plant site.

Plant sewer treatment system is the
subject of this ESIA report. Therefore
no separate ESIA report is necessary.

Site access road

Access via an existing road, Cairo /
Sokhna Freeway, connecting the plant
site to the regional and national road
network.

No new road is required.
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Table 4-2
Supporting Infrastructure
Infrastructure Type and Brief Description

Logistic buildings, including administration building, offices, workshop, warehouse,
laboratory and gate house.
Gas handling facilities, for metering and control of gas delivery.
Fuel feeding system for both natural gas and alternate fuel.
Handling system needed for the periodic maintenance of the equipment.
Fire fighting facilities including emergency supply.
GIS switchgear with 500 kV outgoing feeder lines.
Ventilation and air conditioning.
Chemical laboratory.
Communication system.
Site drainage, site lighting and perimeter wall (3 m height) .
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Figure 4-1
Proposed Site of the Cairo New Capital Combined Cycle
Power Plant and its Easements
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4.2

DESIGN OF THE CAIRO NEW CAPITAL POWER PLANT

4.2.1

Overview of Cairo New Capital Power Plant
The preliminary design, layout and engineering aspects of the proposed
power plant are being developed by SIEMENS and the Consultant on behalf
of EEHC/ CEPC.
The design of the plant is based on high quality electric utility standards and
uses proven technology and equipment. The plant has been designed to
produce low cost power without compromising quality, reliability or availability.
The plant will consist of the infrastructure presented in Figure 4-2.
The project will include the following main components:
1. Conventional combined cycle station, comprising eight 400MWe
combustion turbine generators, eight Heat Recovery Steam Generators
and four steam turbine generators, each of capacity 400 MWe. The gas
turbine units are primarily fired by natural gas but are also capable of
running on sollar in emergency situations.
2. The facility will be designed to include a power block consisting of eight
400MWe (nominal, ISO condition) combustion turbine generators (CTGs),
each feeding exhaust gases to its receptive Heat Recovery Steam
Generator (HRSG).
3. Steam generated from the eight HRSGs of the power block will feed four
400 MWe (nominal), reheat, condensing steam turbine generators
(STGs).
4. Air Cooled Condenser System, with heat exchanger elements, exhaust
steam line and steam header, rupture disks, external support structure,
internal steel structure, fans and divers, condensate receiver tank, air
extraction system, internal piping and valves, high pressure cleaning
system, lifting equipment, wind walls, and noise control measures.
5. The estimated facility net output will be approximately 4,800MWe
(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 an water cooled condenser.
6. Power generated will be stepped up through main transformers and fed to
the national unified grid via the 500 kV, gas-insulated switchgear (GIS)
conventional switchyard.
7. Connection to the Egyptian Unified Power System (EUPS) through the
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500kV gas insulated switchgear (GlS) switchyard operated by the CEPC
(the power shall be transmitted through new connections to the overhead
transmission lines).
8. Service water supply shall be provided by the Cairo water pipeline
network.
Key features of the design of the power plant include:
The conventional combined cycle power plant will be capable of dual fuelling,
operating on natural gas or sollar oil in emergency cases.
The power plant will operate an air cooled condenser system.
Desalinated 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
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 area, which includes storage tanks for the sollar oil.
2. main power production island, which incorporates the main HRSGs,
Combustion-Turbine Generators (CTGs), the chemical feed unit and the
connection facilities including power transformers and 500 kV switchyards;
3. main condenser air coolers; and
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4. water and wastewater treatment facilities.
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.
4.3

PROCESS DESCRIPTION

4.3.1 Electricity Generating Process
The typical steps in the generating process for each gas-turbine unit at the power
plant, and the key features are as follows:
1. The 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).
2. Natural 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 steam turbine serving
electrical generator.
3. The steam is cycled from the Heat Recovery Steam Generators through the
turbine to condenser. The condenser is cooled by an air cooling system. The
condensate is then returned for recirculation within the Heat Recovery Steam
Generators.
4. The final exhaust gases will be discharged to the atmosphere via each boiler's
stack for each CTG unit in accordance with emission standards set by the EEAA.
The main by-products from combustion of natural gas are carbon dioxide (CO2),
water vapour, carbon monoxide (CO) and nitrogen oxides (NOx). Sulfur dioxide
(SO2) 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, SO2 and particulates will
also be key emissions from the power plant.
4.3.2

Grid Connection
The electricity produced by the unit generator will be fed into a step up main
transformer. The output is delivered into the 500 kV GIS switchyard by means of
500 kV GIB bus for connection with the Egyptian Electricity Transmission
Company (EETC) power transmission system. Electricity will be evacuated off
site by high voltage transmission line (500kV). The interconnection point is the
transmission line terminal to the gantry of the 500 kV GIS switchyard. EETC will
connect and operate double circuit 500kV transmission line between the plant
and the national network.
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4.3.4

Fuels

Natural Gas
Natural gas will be transported to the site via a gas pipeline operated by "City
Gas". At the outlet of the reducing gas station, the gas pressure is 7 bar. The
average gas consumption is estimated as about (8x22=) 176 kg/sec (633.6
tons/hr). for four modules. The design characteristics of the natural gas are
given in Table 4-3(a) below.

Fuel Oil
The light fuel oil will be delivered to the site via trucks from tank yard area of
Musturod or Suez Petroleum refinery to the power plant site. Hence, sollar is
supplied to the tanks at the tank yard area of the power plant.
Light fuel oil will be stored (for all modules of Cairo New Capital power plant)
on site in:
two, 45,000m3 tanks for light fuel oil,
The light fuel oil tanks are situated in two separate retention areas designed
to retain 110% of the storage capacity.
It should be noted that Sollar oil may also be used to fuel the emergency
generator. However, the use of this fuel will be very limited: Sollar oil will only
be used in the event of an emergency due natural gas disconnection or
shortages of supply. Therefore, the use of Sollar oil is not considered in the
EIA.
The characteristics of the fuels which will be used by the power plant are
summarized in Tables 4-3(a) and 4-3(b).
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Figure 4-2
Provisional Layout Drawing of the Combined Cycle Power Plant
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Table 4.3 (a)
Characteristics of the Fuel Gas to be Used
by the Power Plant (Minimum Specification of the EEHC)
Composition
N2
CO2
C1
C2
C3
IC4
NC4
IC5
NC5
NEO-C5
C6+
Total
M.WT
G.C.V, BTU/SCF

Rich, Mol

Lean, Mol%

0.06
3.022
85.506
8.346
1.87
0.391
0.421
0.141
0.091
0.003
0.149
100
19.18
1102

1.049
0.227
95.684
2.907
0.122
0.005
0.003
0.002
0.001
0
0
100
16.68
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 four (8) parts per million by volume hydrogen sulfide.
Contain a maximum of one hundred and fifty (150) milligrams of total sulfur
per standard cubic meter with average mercaptans of fifteen (15) milligrams
as sulfur per standard cubic meter.
Have a water dew point below zero degrees Celsius (0oC) at a pressure of
seventy (70) kg/cm2 gauge.
Form no hydrocarbon condensates or hydrates above five degrees Celsius
(5oC) 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.
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Table 4.3 (b)
Characteristics of the Fuel Sollar Oil (Oil No. 2) to be Used
by the Power Plant (Minimum Specification of the EEHC)
Parameter
o

Density @ 15 C, gm/ml
Flash Point P.M.C., oC min
Viscosity
Kinematic @ 40 oC, centistokes
R1 @ 40oC
Pour Point, oC max.
Water & Sediment, % vol max.
Conradson Carbon, % wt. max.
ASH Content, % wt. max.
Total Sulfer, % wt. max.
Copper Strip @ 100oC (3HRS), max.
Distillation
- 90% distelled @, oC
- Residue After Dist, @ 370 oC % vol.
Sodium & Potasium Content, ppm max.
Calcium Content, ppm max.
Vanadium Content, ppm max.
Lead Content, ppm max.

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

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 4-3 at 100% load.
Water from the Cairo / 10th of Ramadan water network will be used for the
services in the plant and as the heat sink for the auxiliary equipment closed
cooling water system. The Cairo / 10th of Ramadan network of water will also be
used as the source for the water treatment plant which will provide makeup
water to the HRSGs system. Potable water will be obtained from the plant water
system.
Plant Water Requirements per One Module are as follows:
Raw water supply for power plant processes: 900 m3/day.
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Raw water supply for social use = 100 m3/day.
Raw water supply for irrigation = 300 m3/day.
Waste water disposal (up to) = 800 m3/day.

The total volume of water used in each process is shown in Figure 4-3. The
water will be supplied by the Cairo / 10th of Ramadan water network to meet the
power plant process water and other uses requirements.

Consumption of Process Chemicals
Table 4-4 provides 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 Cairo / 10th of Ramadan network water, control of pH and
oxygen scavenging in the Steam Generators system and prevention of
biofouling in the intake 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, e.g.
lubricating oil, hydraulic control fluid, detergent and paints and solvents.
Careful storage of the chemical substances will be a priority. All chemicals will
be stored in suitable containers, tanks or vessels and in bunded areas with
controlled drainage facilities.
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Table 4-4
Provisional Inventory of Process Chemicals(1)
to be Used at the Power Plant
Rate of Use
(kg per hour)

On-site Inventory and Storage

Boiler Water Pretreatment System
Coagulant (aluminum sulfate or equivalent)

4.0

8.0 m3 solution
40x25 kg bags

Polyelectrolyte

0.1

6 m 3 solution
40x25 kg bags
or
4 m3
3
2x2m portable totes

Boiler Water and Feedwater Chemical Feed System
Ammonium Hydroxide
(28%NH4OH or equivalent)

50.0

10 m3 bulk storage tank

Oxygen scavenger
(35%N2H2 or equivalent)

5.0

1.5 m3 dry tank

Sodium phosphate compounds
(di-or tri-phosphate or equivalent)

0.4

8 m3 tank

1000 (infrequent once per
day)

30m3 tank

Substance

Demineralization System
50% sodium hydroxide
(caustic soda)

30m3 tank

98% sulfuric acid
7000 (infrequent once per
day)
Condensate Polisher
40-50% sodium hydroxide
(caustic soda)

1500 (infrequent once per
day)

0.8 m 3 tank

0.8 m 3 tank
93-96% sulfuric acid

1500 (infrequent once per
day)

Closed Cooling Water System
Corrosion inhibitors
(sodium nitrite, molybdate-based or equivalent)

Infrequent
5kg every 3
months

6x2081 drums
or
4m 3
2x2m3 portable totes

Wastewater Treatment System
40-50% sodium hydroxide
(caustic soda)

0.3

0.25 m3 day tank plus bulk storage with
demineralization system

93-96% sulfuric acid

0.2

0.25 m3 day tank plus bulk storage with
demineralization system

Coagulant (aluminum sulfate or equivalent)

1.4

0.25 m 3 day tank plus
bulk storage with demineralization system

Notes:
(1) All process chemicals will be sourced by local licensed dealers and will be handled according to instructions and precautions
described in the Safety Data Sheets.
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Figure 4-3(A)
Water Balance of the Cairo New Capital Power Plant
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Figure 4-3(B)
Water Balance of the Cairo New Capital Power Plant
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Figure 4-3(C)
Water Balance of the Cairo New Capital Power Plant
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Figure 4-3(D)
Water Balance of the Cairo New Capital Power Plant
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4.3.6

Cooling System
Air Cooled Condenser System MAG
General
The function of the air cooled condenser is to condense the steam exhausted
from the LP-steam turbine, from the IP- and LP-bypass and from other steam
sources of the steam turbine by using the ambient air as cooling medium to
produce and maintain as high a vacuum as possible in order to increase the
heat drop which can be utilized in the turbine. The condenser vacuum is
controlled by switching the ACC fans on/off.
The exhaust steam duct is connected directly to the steam turbine exhaust
flange leading the steam via distribution manifolds to steam headers at the
top of the air cooled condenser MAG. The heat exchanger surfaces of the air
cooled condenser consist of fin tube bundles.
The steam condenses inside the finned tubes transferring the condensation
heat to the cooling air flow supported by axial-flow fans.
Connections at the exhaust steam duct are provided for:
Connection line to the condenser vacuum breaking system
Flash pipes of the ST drain and vent system MAL
Inlet lines of the IP- and LP-bypass stations
HP ST evacuation line from the cold reheat line
Seal steam leak-off of the sealing, heating and cooling steam system
MAW
Stem leak-off of ST ESV via the leak-off steam system MAM
Drain line to the vacuum drains system MAL10
Balancing line to the vacuum drains tank MAL10
Balancing line to the condensate receiver tank MAG70
Drainage lines are installed at the lowest points of the exhaust steam duct to
the vacuum drains tank.
The heat exchanger surfaces of the air cooled condenser are arranged in
condenser rows consisting of condenser- and dephlegmator elements as well
as dedicated air fans.
The steam to be condensed flows from the steam header at the top of each
condenser row to the condenser elements where it is partly condensed. In the
heat exchanger tubes of the condenser elements the condensate flows in
direction of the steam. The portion of steam not condensed in the condenser
elements passes via the condensate headers at the lower end of the
condenser elements to the dephlegmator element and is condensed there. In
the heat exchanger tubes of the dephlegmator element the condensate flows
in opposite direction to the steam. The non-condensable gases (like oxygen
and carbondioxide) are drawn off in the upper section of the dephlegmator
element via a connection to the evacuation system MAJ and discharged into
the atmosphere.
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By the counterflow principle of steam and condensate in the dephlegmator
element is avoided unnecessary supercooling of the condensate.
The condensate coming from the condensate headers of all condenser rows
flows by gravity through the condensate discharge line into the condensate
receiver tank. The tank serves primarily as the source of supply for the
condensate extraction pumps and is therefore arranged elevated to provide
adequate suction head for the condensate extraction pumps.
The condensate receiver tank is provided with level measurements used for
control functions and for indication in the central control room.
For cleaning the heat exchanger surfaces a high pressure cleaning system is
installed. It is provided with demin water or potable water.
The Air Cooled Condenser consists of:
-

Heat exchanger elements

The condenser (uniflow) and dephlegmator (counterflow) bundles are
mounted in a support structure such that axial thermal expansion is
accommodated.
-

Exhaust Steam Line and Steam Headers

The exhaust steam line connects the turbine exhaust nozzle with the steam
distribution ducts. Stainless steel bellows in the duct are to minimize forces
and moments on the turbine flange caused by thermal expansion and
movements of the duct.
Manholes are provided to allow regular inspection.
The steam distribution ducts are designed such as to ensure uniform
distribution of the steam across the finned-tube bundles. Inside the turbine
hall the exhaust steam duct is insulated. Outside only insulation is necessary
in case of high acoustic requirements.
-

Rupture Disks

To protect the condensing system against inadmissible high pressures
rupture disks are installed in the duct accessible from a platform.
-

External Support Structure

The external support structure consists of a frame with steel supporting
columns, cross girders and diagonal bracing. It is designed to accommodate
all imposed loads (weight, wind and snow loads, etc.). The height of the
columns is such that an unobstructed flow of air is ensured to the inlets of the
fans mounted in the condenser platform.
-

Internal Steel Structure

The hot-dipped galvanized internal steel structure comprises the condenser
platform with cut-outs for the fans, the A-frames supporting the condenser
tube bundles, and a surrounding wind wall.
The A-frame structure is equipped with partition walls for separating the
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single fan/heat exchanger units to preclude recirculation of cooling air within
the condenser roof.
Wind walls and partition walls are made from trapezoidal steel plates.
Platforms and walkways are installed around the circumference and between
the tube bundles to provide access to all major sections of the condenser.
The condenser platform (fan deck level) is accessible via stairway. Additional
one emergency escape ladder is installed.
-

Fans and Drives

Forced draft axial flow fans are mounted in the fan platform below the heat
exchangers by means of a so-called fan bridge.
Each fan unit consists of a fan, electric motor and a gear drive for speed
reduction complete with backstop device.
Single speed motors are installed for controlling the condensing capacity.
The fan type is selected according to the sound requirements of the total
plant. The fan blade material is either FRP or aluminum. The blades are
adjustable during standstill in order to adapt to the required performance.
All fan units are protected against high vibrations by means of vibration cutout switches.
-

Condensate Receiver Tank

The condensate tank is sized such as to accommodate all of the condensate
routed to it through the condensate headers and drain lines. The condensate
tank is insulated for thermal reason to minimise the sub-cooling of the
condensate.
The condensate receiver tank is provided with a level control system
operating in conjunction with the condensate extraction pumps and the makeup water control valves to maintain a constant tank level during all operating
conditions.
The condensate receiver tank is equipped with a hinged inspection door for
inspection purposes.
-

Air-Extraction System

An air extraction system is needed to remove non-condensable gases from
the condensing system at start-up (hogging) and during normal operation
(holding).
As a minimum 2 x 100 per cent capacity electric driven liquid ring pumps for
extraction of non-condensable gases are installed.
The design air leakage rate and the capacity of the liquid ring pump is
specified by HEI - Standards.
For start-up operation the air extraction system is designed to achieve a
vacuum for start up the steam admission in a reasonable time.
-

Internal Piping and Valves
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The internal piping consists of:
Pressure-equalizing lines
Condensate headers
Exhaust lines to the air-removal equipment, etc.
with all requisite valves as well as supports and seals.
-

High-Pressure Cleaning System

A high-pressure cleaning system is provided for off-load cleaning the exterior
of the heat-exchanger elements due to fouling of ducts and atmospheric
pollution and comprises:
Mobile high-pressure water pump system
High-pressure hose, spray nozzles and connections
Moving frame support structure for high-pressure cleaning
system
Guide rails for frame support structure.
-

Lifting Equipment

In each A-frame a monorail including push travel trolley is installed.
For each monorail, one manual lifting equipment (chain block) will be
provided to be attached to the trolley.
-

Wind Walls

Wind walls are installed around the air outlet section of the ACC in order to
prevent air recirculation.
-

Noise-Control Measures

The ACC and the steam line will be designed to comply with the sound
protection requirements for normal operation of the plant.
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4.3.7

Water Treatment Equipment
Water needed for plant operation will come directly from the Cairo/10th of
Ramadan Water Network. Before use it has to be treated. Liquid effluent is
also treated prior to discharge. The water treatment facilities located on site
include the following:
clean water production plant;
desalination equipment (plant and water storage tanks);
demineralization plant and condenser make up system;
chlorination equipment for water storage;
demineralized water storage;
waste water treatment equipment; and
sewage treatment system.
Clean Water Production
The Cairo/10th of Ramadan network water cleaning plant supplies clean,
filtered water to the closed circuit heat exchangers, and the
electrochlorination and desalination plant.
Desalination System
The desalination system is an Ejecto compression process. Suspended and
dissolved solids contained in water are removed, in order to produce
desalinated water. Desalinated water is stored in two tanks, each with a
capacity of around 4,000 m3.
Demineralization Plant and Make up Condenser
The demineralization system consists of injecting soda or acid into the water
according to a function of pH level and provides:
make up water of required quality to satisfy boiler and turbine
requirements;
high purity water to the laboratories, sampling and analysis system,
closed cooling water, and any other system where dissolved salt and gas
contamination is unacceptable; and
high purity water required during the pre-operational period (cleaning,
testing, etc.).

Waste Water Equipment
The waste water treatment system treats the liquid wastes from the power
plant and produces an effluent suitable for discharge into the Cairo sewer
network system and/or for the plantation irrigation system along with the
boundaries of the power plant. The waste water produced by the power plant
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will be limited. The treated effluents will comply with Egyptian environmental
regulations and World Bank guidelines. All the oily wastes are collected in a
separate network and sent to an oil separator. The oil reservoir is fitted with a
slipover weir to allow skimming of the separated oil layer at the desired depth.
The oil collected in the reservoir flows by gravity to an integral oil holding tank
and taken off site by a licensed contractor.
The effluent from the demineralisation plant (acid and soda) will be released
to the environment after neutralisation.
Sewage System
Sewage sanitary wastes will be directed to the Cairo Sewer Network System.
The second alternative is to use a sewage treatment system, where all
sanitary water will be directed after treatment to the plantation irrigation
network and residual sludge will be collected in septic tanks and taken off site
by licensed contractors. There will be no direct release to the environment.
Clean Water Source
Clean water of the Cairo city will be used for construction activities and
sanitary use and will serve plant uses during construction.
Water requirements during operation will be supplied by the desalination
plant on site. All drinking water will be supplied by the plant water system.
4.3.8

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:
Gas handling facilities, for the metering and control of gas delivery.
Electrical connection GIS to the Cairo New Capital C.C. Power Plant
500kV switchyard.
Storage tanks for Sollar oil.
Raw water treatment system for boiler feedwater make-up.
Wastewater treatment.
Site services.
Security visitor gate house.
Administrative building.
Lighting.
Workshops and stors.

4.3.9

Life Expectancy of the Power Plant
The design life for the power plant and the associated infrastructure is 25
years.
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With careful maintenance and replacement and refitting of equipment within
the power plant as required, the life expectancy of the power plant may be
safely extended beyond 30 years if required (eg to 30-35 years).
4.3.10

Off-site Information Requirements
The power plant may require the provision of the following infrastructure:
gas pipeline;
potable water pipeline; and
sewer pipeline.
The only other off-site infrastructure required to serve the power plant is the
electricity transmission system, which will be available from the development
of interconnection network of the power plant. The development of the power
plant will include transformer and GIS connection to the 500 kV switchyard,
which is considered within this EIA report.

4.4

OPERATIONAL RELEASES TO THE ENVIRONMENT

4.4.1

Pollution Control Systems and Abatement Technology
The power plant will include a range of measures designed to avoid or
minimize releases to the air, water or land (solid wastes). These measures
are summarized in Table 4-5.

_______________________________________________________________________________________________________________________________________

ESIA for Cairo New Capital, 4800MW Combined Cycle Power Plant
September 2015

Chapter 4- Page 24 of 46

Table 4-5
Summary of Pollution Control and Abatement Systems
Release

Pollution Control/Abatement System

Air Emissions

Under normal operating conditions, the plant will fire natural gas which is the
cleanest fossil fuel available. Light fuel oil (Sollar) will only be used as an
emergency fuel (for max. of 170 hours per year).
60 m high stack which is in excess of Good Engineering Practice.
The CGTs are fitted out with “Low NOx” combustors for gas and fuel oil operation, in
order to reduce NOx emissions. The stack height has been designed in order to
optimize the pollutant dispersion.

Noise Emissions

The CGTs will be equipped with silencers and the steam turbine generator set will
be enclosed in a building. All the outdoor equipment will be designed for 85 dB (A)
at 1 meter.

Emissions to Water

Oil effluents will be collected and treated in an oil/water separator before
discharging. Sewage effluent will be collected and treated in a sewage treatment
system before licensed disposal outside the plant.

Generation and
Disposal of Solid
Wastes

A natural gas power plant does not produce significant amounts of waste. All solid
wastes will be stored on-site before being evacuated by a licensed contractor.

4.4.2

Operational Releases from the Power Plant
During operation, the key releases into the environment from the power plant
will be comprised of the following:
During natural gas firing the exhaust gases will normally be comprised of
nitrogen oxides (NOx), CO2 and traces of CO. In the case of Sollar firing,
SO2 and particulates (PM10(1) and TSP(2)) will also be emitted. The
emission limits are set out in Table 4-6;
The power plant may also use Sollar oil to fuel an emergency operation
when natural gas is disconnected or suffer shortages in supply. Hence,
the potential emissions from the use of Sollar oil will be low.
noise emissions from the plant equipment;

______________________________
(1)
(2)

PM10 : Thoracic Particulate Matter (size < 10 µm).
TSP : Total Suspended Particulates.
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liquid effluent, including treated waste water, sewage water, waste and
rain water as set out in Table 4-7;
solid wastes, sludge from tanks and interceptors, waste water treatment,
and general office and canteen waste, as set out in Table 4-8, all of
which will be disposed of at suitably licensed waste disposal sites.
Materials Handing
During normal plant operation, a range of products will be delivered to the
power plant. Bulk materials (such as natural gas and light fuel oil) will be
imported via pipelines and others (such as machinery, diesel, lubrication oil,
chemicals, spare parts) will be delivered by road in shipments of drums,
packages or road tankers. These shipments will be logged and appropriately
stored as required under Egyptian and World Bank requirements and
guidelines.

Table 4-6
Inventory of Emissions to Air from the Power Plant (per CGT unit, 100% Load)
[Ceiling Values of both the Egyptian & the W.B. Standards]
Emission Concentrations (mg/Nm3)(1)

Emission Type

NOx
(or NO2)
SO2

TSP&PM1
0

CO

Unit

Design
Point

mg/m3
g/sec.
mg/m3
g/sec.

64
44
0.00
0.00

mg/m 3
gm/sec.
mg/m3
gm/sec.

<5.00
<5.00
124
85.5

World Bank Standards

Egyptian Standards

Natural Gas

Fuel Oil

Natural Gas

Fuel Oil

51

152

500

500

150

1300

50

100

100
-

250
-

N/A

(2)

N/A(2)
Not Specified
Not Specified

Use of 1% or
less S fuel (NDA)
Use of 0.5% or
less S fuel (DA)
50 (NDA)
30 (PA)
Not Specified
Not Specified

Notes:
(1) Values taken at 15% O 2, 273 °K and 1 Bar in dry fumes and for 100% load.
(2) Not Applicable.

It should be noted that in Table 4-6, all parameters for World Bank standards
are normalized to standard conditions: 273oK, 101.3 kPa, 15% oxygen, dry
gas emission rates are presented for 100% load as a worst case on a per unit
basis. It has been assumed that there will be 1000 hours per year of forced
outage, 7590 hours of natural gas firing, and 170 hours of sollar firing.
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Table 4-7
Inventory of Liquid Effluents Generated by the Power Plant (One Module-Conceptual)

Release

Source

HRSGs blowdown

HRSGs system

Backwash from HRSGs
water filtration

2nd stage filtration
system for boiler

Maximum
Flow Rate
at 100% Load
2 m 3 per hour

Discharge Route
To wastewater basin
and then to discharge
system (*) after treatment

9.3m3 per hour

To wastewater basin
and then to discharge
system (*) after treatment

Feed
Oil/water interceptor
effluent

Oil/water interceptor
system

10m3 per hour

To wastewater basin
and then to discharge
system (*) after treatment

Domestic sewage

Domestic system
associated with
offices, canteen,
washrooms, etc.

3m3 per day

Wastewater
neutralization effluent

Wastewater
neutralization tank of
demineralization
system

2m3 per hour

Sewage treatment plant
and then to the
plantation irrigation
network
To wastewater basin
and then to discharge
system (*) after treatment

Operational site
drainage

Hardstanding areas of
operational plant,
bunded areas,
transformer compound
and fuel oil handling
areas

Intermittent

To wastewater basin
and then to discharge
system (*) after treatment

Rainwater run-off

All other areas, via
storm sewer and
stormwater balancing
pond

Intermittent

To wastewater basin
and then to discharge
system (*) after treatment

Notes:
(*) Discharge system for industrial effluents includes water treatment and then discharge to the sewer network.
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Table 4-8
Inventory of Solid Wastes Generated by the Power Plant (Conceptual)
Solid Waste

Source

Maximum Generation
(ton per year)

Discharge Route

Wastewater basin
sludge

Build-up of solid
residues in
wastewater
treatment system

Very low (<1 ton per
year), requiring
disposal once every
5 years

Licensed dump
site (1)

Sewage sludge

Sludge produced by
sewage treatment
plant

Very low (<1 ton per
year), requiring
disposal once every
3 months

Licensed
contractor to the
city sewer system
or dump site (1)

Tank sludge

Solid residues which
build-up in fuel and
process chemical
storage tanks

Negligible

Licensed dump
site(1)

Interceptor sludge

Drainage
interceptors used to
remove solids and
oils and grease from
effluent

Very low (<1 ton per
year), requiring
disposal once every
6 months

Licensed dump
site(1)

Commercial waste

Offices, canteen
and staff facilities

Negligible

Licensed
contractors

Trash Rack and
Travelling Screen
Wash

Trash rack and
travelling screen

Variable

Sanitary landfill
site

Notes:
(1) Dewatering and pressing processes will be applied to all wastewater sludges before disposal.
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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 through
distributed control system (DCS), which will continuously monitor operating
conditions and be capable of automatically initiating shutdown 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

Operational Organization
The Operation and Maintenance (O&M) of the power plant will be performed
by the Project Company, CEPC. There will be personnel dedicated to the
Operation and Maintenance services for the power plant.
The organization of the plant is headed by a management group, including a
Plant Manager and one assistant in charge of environment, safety and quality
control.
Plant Manager
The Plant Manager will be responsible for the general management of the
O&M activities of the plant. His duties will include the obligation to ensure that
the plant is satisfactorily operated and maintained.
Assistant Plant Manager
The Assistant Plant Manager is in charge of environment, safety and quality
assurance, specifically:
for environment and safety, he is responsible for the formulation and
implementation of fire fighting, safety and environmental and social
management policy; and
for quality assurance, he is responsible for ensuring that all operating
procedures and standards are correctly applied for the day-to-day
operation and maintenance of the plant. He will also develop and
produce standards, policies and procedures.
Operations Manager
The Operations Manager is responsible for the operation of the plant. The
Operation Department is responsible for:
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receipt, preparation and handling of fuel;
management of the water system including water supply, water treatment
and cooling water, general purpose water and wastewater treatment;
laboratory operations;
steam and power generation;
grid liaison;
emission control equipment; and
environmental monitoring.
Maintenance Manager
The Maintenance Manager is responsible for the maintenance of the power
plant and his department is responsible for providing maintenance service for
the power station equipment and structures.
4.5.3

Staffing
The power plant will employ approximately 500-700 people.
The power plant will be manned for 24 hours per day, 7 days per week.
During a normal working day, 420-600 employees will be on-site. During
night-time and holidays, 120-150 employees will be on-site.
In addition, specialist contractors will be employed for specific tasks, such as
modifications to the plant, equipment overhauls, etc.

4.5.4

Staff Facilities
The power plant will include facilities for its staff in a multiple stories building
adjacent to the main power plant buildings. These facilities will comprise
office accommodation, lavatories, a prayer room and conference rooms.

4.5.5

Staff Training
All staff will undergo integrated training in the following:
general operation of the power plant;
specific job roles and procedures;
occupational health and safety; and
contingency plans and emergency procedures.
The staff training will comprise:
induction training on appointment;
specialist training (as required for the prescribed job role); and
refresher training as required (typically annually).
The training program will be designed to ensure that appropriate skilled staff
are available to operate the power plant at all times.
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4.5.6

Operational Expenditure
The typical annual operational expenditure at the power plant will be around
US$4 million (as a 20-year average), although during periods when major
maintenance is carried out the expenditure could rise to over US$7 million in
a particular year. It is expected that 70% of the operational expenditure will
be spent locally, on labor, consumables, equipment repair, general
maintenance, etc. The payroll (including benefits and overtime) is expected to
be approximately US$ 2.3 million per year.

4.6

OPERATIONAL ENVIRONMENTAL HEALTH AND SAFETY
The environmental, health and safety (EHS) 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 World Bank 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.
As part of the procedures which will be implemented, personnel shall receive
training in safety procedures and awareness. Appropriate safety measures
shall be observed for all operations. Where appropriate, the necessary
protective clothing shall be provided.
A detailed record will be kept of any injuries and accidents and a monthly
report will be prepared with the aim of undertaking corrective action to
prevent them from reoccurring.
Routine inspections shall be carried out on particular items of equipment
according to specified schedules. Only approved equipment will be used. The
plant will be maintained in a state of safe operation and repair such that it is
in accordance with all relevant statutory regulations and environmental
requirements. This will include staff training plans, shut down plans,
emergency response plans, emergency contacts etc. which will be adopted
during both the construction and operation of the plant.
The operational environment, health and safety plan will include provisions to
monitor compliance with the key provisions of the Egyptian and World Bank
guidelines listed in Table 4-9.
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Table 4-9
Key Components of the Operational Environmental,
Health and Safety (EHS) Plan
Provisions within the Operational Environmental,
Health and Safety Plan

Issue

Atmospheric emissions and ambient
air quality

Ambient air quality standards.
Emission limits.
Specific conditions for fuel use.

Liquid effluent discharges

Discharge limits.

Noise emissions and ambient noise
levels

Noise emission limits applicable to land
use zone.

Solid
and
management

Specific conditions on storage and
handling of hazardous waste.

hazardous

waste

Occupational environmental
management and health and safety

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.

Use of chemical compounds

Specific conditions on the use of related
chemicals.
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4.7

CONSTRUCTION ACTIVITIES AND PROGRAM

4.7.1

Construction Program and Schedule
The construction program of CGTs is planned to be completed within 26
months (from site mobilization till start reliability run of the first unit). Figure 44 gives the milestone summary schedule of the Cairo New Capital C.C.
power project.
The key phases and activities within the construction program are shown in
Table 4-10. The normal hours of working for construction are shown in Table
4-11.

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 4-12.
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Figure 4-4
Milestone Summary Schedule of the Cairo New Capital
Combined Cycle Power Plant, 4 (2x400+400) MWe Capacity
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Table 4-10
Summary of Construction Activities
Activity

Indicative
Timing from
Mobilization

Description of Activities

Construction
Start and Site
Set-up

Mobilization, establishment of temporary site offices,
installation of temporary utilities, site survey.

Months 1-2

Preliminary
Works

Establishment of temporary facilities, topsoil stripping,
excavation, construction of site roads access, drainage,
services, fencing.

Months 1-4

Earthworks,
Piling and
Foundations

Piling, establishment of base slabs, footings, pits and
foundations.

Months 4-8

Steel work

Construction of steel frames for buildings and support of plant.

Months 8-10

Installation of boilers, steam turbine generators, etc.

Months 10-26

Mechanical and
Electrical
Installation

Installation of pipework, pumps, compressors, cooling water
ducts, power cabling and switchgear process controls, HVAC,
pumps, motors, fans heat exchangers.

Months 16-20

Auxiliaries

Installation of switchgear, transformers, gas transfer facilities,
water treatment plant.

Months 22-26

Major Plant
Installation

Table 4-11
Normal Hours of Working for Construction
Day of Week

Hours of Normal Working

Saturday-Thursday
Friday

07:00-03:00 hours (1), 03:00-07:00 hrs.
Work continues to be undertaken as
needed to reduce time to meet target
dates.
Work continues to be undertaken as
needed to reduce time to meet target
dates.

Holy Days and Holidays (2)

Notes:
(1) Holy Days and Holidays include Christmas Day, Eid-El-Fitr, Sham El Nessim, Sinai Day, Labor Day, EidEl-Adha, Moslem New Year, Revolution Day, Prophet's Birthday (El-Mawled EI-Nabawy), Armed Forces
Day.
(2) Construction work between Saturday and Thursday will be undertaken in two 10 hour shifts.
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Table 4-12
Preliminary Estimates of Construction Materials

Construction Material

Quantity
(tonnes, unless otherwise stated)
(preliminary)

Cement powder
Fine aggregates (1)
Coarse aggregates (2)
Reinforcing steel
Structural steel
Potable water
Raw water

20,000
26,300
39,500
5,000
4,200
220,000m3
30,000m3

Notes:
(1), (2) Sourced by licensed contractors from designated quarries.

4.7.3

Construction Workers
the Consultant / CEPC will seek to utilize qualified contractors with
demonstrated performance in the construction of power plants and of
construction projects in the region. Wherever practicable, local employment
opportunities will be maximized.
The construction workforce is anticipated to be typically 1200-1500 people,
rising to 2000-2500 people during the peak construction periods.
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:
engineers;
CGTs manufacturers;
HRSGs makers and installers;
carpenters;
cement masons;
electricians;
iron workers;
millrights;
pipefitters;
teamsters;
laborers; and
welders.
It is likely that the majority of the craft labour will be employed from Cairo,
Qalyoubyya, Sharkyyah, Ismailia, Suez, and Giza, with approximately 1015% originating from close to the proposed site.
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4.7.4

Construction Traffic
Construction activities will generate heavy traffic. Construction work will be
carried out in two shifts: 07:00-17:00 hours and 17:00-07:00 hours.
In the first stage of construction, the main traffic generated will be from civil
works activities (concrete materials, reinforcement, earth moving equipment,
construction materials, paint, steel structure, concrete pipes etc.).
In the second stage, heavy equipment will be transported on site. Oversize
transport will also be used for the transport of special equipment such as
turbines, stator alternators and condenser bundles.
The anticipated levels of construction traffic accessing the Cairo New Capital
Site are summarized in Table 4-13 and the section below.
Table 4-13
Summary of Traffic Generated During Peak Construction
Vehicle Type

HGV(1)
Car/LGV(2)
Minibus
Abnormal Load(3)
Total

Day Shift
(07:00-17:00 hours)
Hourly
Daily

10
43
39
2
94

100
86
78
4
268

Night Shift
(07:00-17:00 hours)
Hourly
Daily

5
23
21
0
44

20
46
42
0
88

Notes:
(1) Assume that all HGVs travel to and from the site during the daytime shift.
(2) Assume that 75% of the construction workers will 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.
(3) The timing of deliveries of abnormal loads will be agreed with the Competent Authority; 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.

Heavy Goods Vehicles (HGVs)
The volume of HGVs traffic will vary throughout the construction period.
During peak HGV activity, it is expected that there will be approximately 100
HGV loads, i.e. 200 HGV movements, each day. Throughout the whole
construction period, the average number of HGVs traveling to and from the
site is expected to be 10-30 HGV loads or a maximum of 60 HGV movements
on the road network each day.
In addition to these, approximately 35 abnormal loads are anticipated to
arrive at the plant over the construction period. It is unlikely that any more
than two such loads (i.e. four individual movements) would be necessary on
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any day during the construction of the power plant.
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

Fire Protection
The site fire protection system will be to NFPA (National Fire Protection
Association, the American Standard) codes.
The fire protection water supply and storage system provides water under
pressure to the site protection system, which then supplies water to the fire
hydrants, hose stations and fixed water suppression systems within buildings.
Water for fire fighting will be supplied by the on-site water feed unit and
stored in the water tanks. Systems will be fitted to ensure that this reserve is
maintained. Two pumps will then provide water to the following major
components of the fire protection system:
underground yard piping and valves;
fire hydrants and accessories; and
hydrant hose reels.
Fire protection equipment will include fixed water suppression systems,
standpipes and hose stations, portable water and CO2 extinguishers,
independent fire detection systems, and fixed foam suppression systems (for
light fuel oil tank).

4.7.7

Environmental Management During Construction
The Project Company recognizes that construction activities need to be wellmanaged and controlled to avoid potential environmental impacts from noise,
dust, odor, effluent, traffic and other forms of disturbance by construction
workers and fixed or mobile plant.
Each subcontractor who operates on site will be responsible for the tidiness
of its own working areas as well as for the transport and correct disposal of
all its waste, scrap and spills, in accordance with all local laws and
regulations.
The construction activities will incorporate a range of mitigation measures to
minimize the potential for environmental impacts to occur (see Section 7 of
this ESIA report).

_______________________________________________________________________________________________________________________________________

ESIA for Cairo New Capital, 4800MW Combined Cycle Power Plant
September 2015

Chapter 4- Page 39 of 46

Appendix – 4/A
SUMMARY ON THE GAS TURBINE GENERATORS TECHNOLOGY

General Plant Description
The Energy Solution of Siemens Power & Gas division provides herewith a typical description for a
Combined Cycle Power Plant (CCPP) based on H-class Gas Turbine in a 2- in-1 Multi-Shaft
arrangement (SCC5-8000H 2+1).
The plant reflects the proven Siemens’ modular approach to power plant design and at its heart is the
SGT5-8000H gas turbine. This gas turbine is tested on the field since December 2007 to mid 2009 as
unit Arching 4.
The H-class gas turbine, being the first new frame developed since the merger of Siemens and
Westinghouse is the result of an intensive research & development programme aimed at developing
a competitive, efficient and flexible fully-air-cooled engine. It combines the best features of both
companies’ existing product lines with advanced technology.
The typical Combined Cycle Power Plant is made up of standardized modules. The main modules
being: the gas turbo set, the steam turbo set, the HRSG, water-steam cycle equipment and the
electric power and control systems. Combined Cycle Power Plants in this multi shaft configuration is a
choice for plants with multiple gas turbines and were built on several sites worldwide.
Brief Conceptual Design of the Typical Plant
The project comprises of design, erection and installation, commissioning and testing of a power plant
under the specific conditions at Cairo New Capital site and following features.
-

Multi-shaft design 2x1
Natural gas fuel
Designed for base, intermediate and peaking load
High degree of automation

The Typical plant is based on: - one 2-on-1 multi shaft configuration which includes the following main
equipment:
-

Two (2) Siemens STG5-8000H gas turbine incl. all its auxiliary and ancillary systems (EconoPac)

-

One (1) Siemens SST5-5000 steam turbine including all its auxiliary and ancillary systems,

-

Three (3) Siemens SGen5-2000H hydrogen cooled generators

-

Two (2) heat recovery steam generator HRSG (Benson Type), triple pressure with reheat

-

Electrical components for the Siemens Scope of Supply, including GT and ST Turbosets.

-

The I&C control system SPPA T-3000

-

Once-Through-Cooling (OTC) system for gas turbine and steam turbine equipment

-

Wet-Cell-Cooling Towers (WCT) for the water steam cycle condensing plant

-

Mechanical BOP-Equipment

Early open cycle operation of gas turbines
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In order to achieve the Employer’s request for early power generation the GT’s will be equipped with
bypass stacks. For Cairo New Capital site 6 GT’s will be capable to operate in open cycle operation
mode. The bypass system will be designed with so called T-pieces which allow conversion into
combined cycle operation mode after HRSG, Steam Turbine and water steam cycle erection have
been completed. The capability of operating in open cycle mode will be maintained for the 6 GT’s by
offline adjustment of the exhaust gas path.
Brief Description of the Main Components
Gas Turbine

The combustion turbines are of single-casing design. The gas turbines burn natural gas.
The basic design has been adopted from long history of previous gas turbine models, including the
following features:
– Disc-type rotor with central tie bolt and radial serrations
– Two journal bearings and one thrust bearing
– Generator drive at compressor intake end
– Axial exhaust diffuser

Figure: 3D longitudinal cross section of the SGT5-8000H gas turbine
The rotor is supported by two journal bearings and one thrust bearing. The journal and thrust bearing
are located at the compressor side, and the second journal bearing at the exhaust side of the turbine.
The rotor is an assembly of disks, each carrying one row of blades, and hollow shaft sections, all held
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together by a pre-stressed central-tie bolt. Hirth serration provides the alignment of disks and hollow
shaft sections to allow free radial expansion and contraction, and transmit the generated torque. The
turbine rotor is internally air-cooled.
Each ULN burner consists on the upstream side of the 8 main nozzles swirlers mounted to the support
housing, the pilot nozzle located in the center of the bolting circle of the mains, the basket with the
head end assembly and the flow sleeve.
The annular arrangement provides a remarkable uniformity of the exhaust-gas temperature field over
the full cross-sectional area of the turbine inlet. This is attributable to the fact that the burners in the
Platform Combustion System form a continuous ring, thus eliminating hot and cold spots. The Ultra
Low NOx technology suppresses thermal NOx formation without injection of steam or water. The
combustion system uses 5 fuel stages which allow flexible tuning over the whole range of engine
operation conditions (ignition, idling, part- and base load). The system is designed to operate over a
wide range of fuel quality and preheat temperatures.
This combustion system combines all the advantages of optimal combustion, including:
– Low NOx and CO emissions
– Low pressure drop
– High operating flexibility
– Optimal size and number of burners
– Compact design with good accessibility
The gas turbine is factory assembled and shipped adequately for convenient field erection.
Generators, SGen5-2000H, for the Gas Turbines and the Steam Turbine
The two-pole SGen5-2000H generator has direct radial hydrogen cooling for the rotor winding and
indirect hydrogen cooling for the stator winding. The hydrogen filled generator casing is a pressureresistant and gas-tight construction and is equipped with end shields at each end. The hydrogen
cooler is divided into four sections, two arranged at each generator end. The three-phase winding
inserted in the stator core slots is a two-layer transposed-bar design. The winding is vacuum pressure
impregnated together with the stator core. The high-voltage insulation is provided according to the
proven MICALASTIC system. The generator rotor shaft is a vacuum-cast forging and has two endshield sleeve bearings. The hydrogen is circulated in the generator interior in a closed circuit by axial
flow fans arranged on the rotor shaft journals. A gas system contains all necessary equipment for
filling, removal and operation of the generator with purging gas, hydrogen or air.
An excitation transformer is used to take the excitation current from the auxiliary power system. A
start-up frequency converter is provided for start-up of the turbine generator unit. The generator acts
as a motor in the converter mode to start the gas turbine set without additional rotating prime mover.
The converter forms part of the static excitation equipment.
Features of the generator:
– Highest efficiency
– Proven epoxy-mica insulation system of stator winding
– Low maintenance costs
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Figure: 3D- Longitudinal Section of the Generator (SGen5-2000H)

Steam Turbine and Condenser
The proposed turbine for the Multi Shaft Combined Cycle will comprise one combined HP/IP
casing and one double-flow low-pressure casing. All components are standardized
modules. The turbines are of the tandem compound design. The individual shafts of the
steam turbine cylinders are coupled rigidly together.

Figure: Longitudinal Section of the SST5-5000 Steam Turbine
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With the compact design of the HP/IP turbine hot steam conditions are confined to the
middle of the casing. On the other hand the glands at the casing ends are in regions of
relatively low steam conditions. Temperature decay is much slower when compared to the
design with individual turbine casings. Consequently, the start-up times of compact turbines
are significantly shorter, saving precious fuel.
As the name compact implies, this design requires less space that leads to savings with
respect to the civil structures.
This Steam turbine combines all advantages of optimal steam turbine design, including
– highest efficiency
– highest availability
– easy maintenance
– low time expenditure for inspections
– trouble-free operation at any load required by the system
Condensing Plant
The condenser is a box type surface condenser. The steam space is of a rectangular cross
section in order to achieve optimum utilization of the enclosed volume for the necessary
condensing surface. The condenser is located beside the LP turbine and forms an integral
part of it.
The steam dome, shell, hot well, and the water boxes are steel fabrications. The condenser
is fixed to the foundation beneath. Thermal expansion will be accommodated by means of
Teflon pads.
The double flow LP turbine outer casing is connected to the condenser via the steam dome.
The steam dome is welded to the exhaust casing of the turbine with the result that the LP
turbine cylinder and the condenser form one unit.
There are two water ring pumps with air jets (ELMO units) for evacuation installed. During
normal operation, only one pump is in operation. For shortening the evacuation time during
start up both pumps can be taken into operation
Benson-Type Heat Recovery Steam Generator (HRSG)
The HRSG is a triple pressure reheat natural-circulation Benson-type steam generator and
generates steam in a high-, an intermediate- and a low-pressure section.
A condensate pre-heater is integrated in the HRSG. This arrangement enables higher
efficiencies of the combined cycle power plant, by using the exhaust gas energy to preheat
the condensate before it is directed to the feedwater pump and into the LP-System.
Instrumentation and Control (I&C)
To meet the technical, economical and environmental aspects of modern power plants,
SIEMENS has developed the digital control system "SPPA-T3000". Structure and redundant
concept of SPPA-T3000 ensure maximum availability and reliability.
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SPPA-T3000, I&C system, will be used for the control of the gas turbines, steam turbines,
balance of plant and auxiliary systems. It is based on open standards in hardware and
software technology. Therefore it can benefit from the continuous innovations being made
in microelectronics.
Electrical Plant
The electrical plant is designed to ensure sufficient and reliability power supply for the
Siemens Typical scope in all modes of operation, using well proven standardized equipment
complying with VDE, IEC and DIN regulations.
The electrical and electronic equipment is arranged in container-type enclosures (Power
Control Center, PCC), which are pre-assembled, and factory tested.
The HV equipment inside the power plant comprises of main transformers, generator bus
duct, generator circuit breaker is part of the scope of supply.
Following voltage levels have been considered:
– 11 kV for LV-transformers and motors larger than approx. 250 kW
– 400/230 V AC for the AC loads
– 230 V AC uninterruptible power supply for control and monitoring system
– 220 V DC for protection, switchgear control and emergency oil pumps
– 24 V DC for I&C-system
The auxiliary loads are connected to different voltage levels in accordance with their
function and power rating requirements.
Plant Layout/ Civil Works
The design and construction of the buildings and foundations will comply as far as
practicable with Siemens standard building and layout concept.
The turbine buildings are a compact structural-steel building design of simple rectangular
design and contain gas turbine and generator with their associated components.
The gas turbine auxiliaries are arranged mainly on a steel platform at approx. +6,00 m level
beside the gas turbine. The lube oil system, which is common with the generator, is
arranged in an area at the ground floor level.
The air-intake filter house is located on a steel structure above the building structure for the
GT generator and auxiliaries. The filtered air is led straight into the gas turbine compressor
by means of an aerodynamically optimized steel-fabricated duct, in which a silencer is
installed.
Fuel Gas Supply
The fuel gas is to be delivered in the required quality and quantity with the necessary
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minimum fuel gas pressure to the terminal point as specified (approx. 42 bar(g)). The
terminal point is located at the eastern plant boundary as indicated in the plant arrangement
drawing. Further details of the operation media requirements will be adapted for project
specific needs. The fuel gas compound UEN comprises the metering of the gas flow to the
gas turbine, the fuel gas efficiency (or performance) pre-heater and other components.
Power Plant Personnel Training
In order to ensure an economic, safe operation and maintenance of the Siemens scope of
supply, a specific training program for the operating personnel is part of the typical scope.
Power Plant Identification
The Identification System for Power Plants (KKS) is used as a basis for identifying all
essential plant components of the power plant.
The identifiers will be used in all important project documents such as
– Descriptions
– Drawings
– System circuit diagrams
– Lists
Operating and maintenance procedures
Quality Management

Considering QM as an issue of utmost importance, Siemens as a supplier and service
provider of power plants has a strong commitment to all aspects of QM covering all project
stages including the whole project management and especially the site management during
the construction, commissioning and testing stage as well as during operating plant
services.
This commitment documented in the company’s strategy is born by the managing board
and is maintained throughout the whole organization. The central statements with respect
QM are founded on commitments of the managing board.
The QM activities have clearly been displayed in all power plant projects and have been
audited and certified by authorities concerned. The CERTIFICATE OF APPROVAL may
serve as a reference.
For this project our company will perform QM related activities based on ISO 9001 and the
contractual assigned international or national standards.
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5.

DESCRIPTION OF THE ENVIRONMENT

5.1

GENERAL SETTING OF THE SITE
The Cairo New Capital (CNC) site is located within a bare sandy area of
uncultivated land. It is entirely situated on approximately more than 74 hectare
rectangle- shaped piece of land located in a rural/desert area approximately 27.5
km to the east of Cairo toll station of the route Cairo / Sokhna freeway, in the Cairo
Governorate. The regional Ring Road lies at a distance 5.5 km to the west of the
project site. The site of the new 4,800 MWe C.C. power plant facility is an area of
about 744,811 m2 within the existed allocated site. The site locus is approximately
45 km east of Cairo just outside the second Greater Cairo Ring Road and around
60km west of Suez.
The study area occurs in the eastern part of Cairo that extends from the Nile Valley
eastwards to the Gulf of Suez, and between Cairo-Suez railway and Cairo-Sukhna
roads. The area bounded by the coordinates: 30.03°N- 31.78°E and 30.03°N 31.78°E.
The distance to the nearest new cities are: (1) Maadi = 50 Km; (2) Madenaty = 22
km; (3) Al-Sherouk = 28 km; (4) Badr = 26 km.
According to the plans, the city would become the new administrative and financial
capital of Egypt, housing the main government departments and ministries, as well
as foreign embassies. On 700 square kilometers total area, it would have a
population of five million people, though it is estimated that the figure could rise to
seven million. The city is planned to consist of 21 residential district and 25
"dedicated districts." It's downtown is to have skyscrapers and a tall monument said
to resemble the Eiffel Tower and Washington Monument. The city will also have a
park double the size of New York City's Central Park, artificial lakes, about 2,000
educational institutions, a technology and innovation park, 663 hospitals and
clinics, 1,250 mosques, 40,000 hotel rooms, a major theme park four times the size
of Disneyland, 90 square kilometers of solar energy farms, an electric railway link
with Cairo, and a new international airport at the site of the preexisting Wadi AlJandali Airport currently used by the Egyptian Air Force. It will be built as a smart
city. It is planned that the transfer of parliament, presidential palaces, government
ministries and foreign embassies will be completed between 2020 and 2022 at a
cost of US$45 billion. A full cost and timescale for the overall project has not been
disclosed.
Officially, a major reason for the undertaking of the project was to relieve
congestion in Cairo, which is already one of the world's most crowded cities, with
the population of greater Cairo expected to double in the next few decades.
The new city is being designed by Skidmore, Owings & Merrill. It would eventually
house 5M people and create 1.7m new jobs. It will cost $45bn.
The site entirely consists of approximately flat land, which is owned by the Cairo
Electricity Production Company (CEPC). Localized map of the proposed site is
shown in Figure 5-2.
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The land is identified by boundary lines determined by the coordinates of the
proposed site. Key points are given in Figure 5-3(A), which indicates the following
coordinates:
Pt.
No.
1
2
3
4

Latitude (N)

Longitude (E)

D

M

S

D

M

S

29
29
29
29

54
54
53
53

19.81
37.56
42.84
25.10

31
31
31
31

45
45
44
44

42.80
45.59
55.63
52.83

The region east of the Nile Delta consist of high, medium and low relief units,
sloping regionally in a northward direction and the topography of the district is
controlled and harmonies well with its geological structure. Both the topographic
highs and lows are primarily the physiographic impression of the corresponding
high and low geologic structures. The faultmorphology is clearly noted and has a
direct influence on the topographic features. While folding has only a local effect
on the landscape. However, differences in relief between hill tops and the ground
level ranging roughly between 200 meters in the west to about 800 meters in the
east, and between 100 meters in the north to about 400 meters in the south.
The present arid nature of the climate in Cairo-Suez area which has a great
impressionon the landscape of this region, in occurrence of several phenomena of
wind deflation and accumulation of sand dunes formations, there are a great
numbers of the dry drainage lines which dissect tremendously the area and the
great quantities of the detrital materials forming the majority of the northern portion
alluvial deposits composed mainly of rounded pebbles and boulders together with
finer clastics itsthickness increases gradually from the upstream to downstream
and the existence of reddish brown soils reported along the courses of some of the
drainage lines (old terraces) indicated to that, the present dry drainage lines are the
inherited remnants of the strong and active Neogene and Pleistocene
rivers. Geomorphologically, the regional studied area is bounded by two rift valleys,
the Suez valley to the east, and the Nile valley to the west. From the south it is
bounded by El-Mokattam-Ataqa queries and the foot hills area to the north. It
traversed from all sides by many drainage lines which drains either eastwards
towards the Suez Canal and the Gulf of Suez or westwards towards the River Nile,
some of these drainage lines drains northwards, northwest and few southwards.
The tributaries of these main drainage channels receive their waters from the main
watershed area which situated in the upland area and foothills provinces. The
nature of the rock exposures has also an effect on the landscape of this region.
The Mokattam- Ataqa upland and also the few number of isolated hills are capped
by weather resistant Eocene and Miocene limestone's, sandy limestone's and marl,
form cuestas and mesas. Oligocene unconsolidated gravelly series with compact
quartzitic and volcanic dykes and plugs has their impression on the landscape and
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form structural plains.
Land cover on the site consists primarily of bare sand, with scattered low-growing
vegetation.
The main transport infrastructure links the Cairo New Capital area to the country
main ports facilities is principally bosed on road network. The site is accessible
through, at least, nine main highways; out of which, most importantly: CairoAlexandria desert road, Cairo-Alexandria agricultural road, Cairo-Damietta road,
Cairo-Ismailia -Arish road, Cairo-Ismailia-Port Said road, the Maadi-Ain Al Sukhna
highway and Cairo-Suez highway. The road network is supplemented by rail
systems to the west of the site.
There are no significant habitats within the project’s area of influence. Vegetation,
an important ecological indicator, is found far from this area although some small
patches may be present.
Accordingly, similar to most desert arid areas around the globe, the project area
appears to have little ecological significance and low biodiversity. In these areas
only those plants and animals that tolerate desert arid pressures are found.
The proposed site lies within the administrative boundary of the Cairo New Capital
(CNC). The Government of Egypt has prepared an Urgent Development Plan
(UDP). Cairo New Capital (CNC) is a new city to be built in the desert east of Cairo
along the east-west growth corridor from Cairo to Suez and Sokhna. CNC will be
designed to hold 5 Million people in total.
CNC is intended to be a new capital city, reflecting the Egyptian government’s
Cairo 2050 plan. The Cairo 2050 plan aims include:
Redistributing the Greater Cairo Region (GCR) population, lowering the
population density in overcrowded areas;
Improving the road and transportation networks; and
Creating public green spaces.
Preserving and taking advantage of Cairo’s cultural and historical heritage.
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 (AA)
Landsat TM Mosaic Map Covering the Project Area
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Figure 5-1 (B)
Location Map of the Proposed Site
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Figure 5-1 (C)
The Proposed Site within the Cairo Governorate
and Surrounding Governorates
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Figure 5-1 (D)
Landsat Image of the Wider Cairo New Capital Area
Showing the Proposed Site of the Cairo New Capital C.C. Power Plant
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Figure 5-1 (E)
Landsat Image of the Wider Cairo New Capital Area
Showing the Proposed Site of the Cairo New Capital C.C. Power Plant
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Figure 5-1 (F)
Enlargement of the Cairo New Capital C.C. Power Plant Area
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Figure 5-1 (G)
Enlargement of the Cairo New Capital C.C. Power Plant Area
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Figure 5-2
Locailzed Map of the Proposed Site
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Figure 5-3
General Layout Drawing of the Cairo New Capital C.C. Power Plant
and its Easments
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Figure 5-4
Photo for the Site Area
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Figure 5-5
Area Setteing of the Power Plant Site
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Figure 5-6
General Setting of the Power Plant Site

_______________________________________________________________________________________________________________________________________

ESIA for Cairo New Capital, 4800MW Combined Cycle Power Plant
September 2015

Chapter 5- Page 16 of 223

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), Ministry of State for Scientific Research and
Technology;
review of the Hydrogeological Map of Egypt;
observations made during the site visits, by AMG and their subConsultants in August 2015; and
baseline Study on the "Physical Environmental and Geological Setting of
the Cairo New Capital Proposed Combined Cycle Power Plant, Cairo
Governorate, Egypt", conducted by “New Commercial Services (NSC) ”,
August 2015.
The general topography of the area is shown in Figure 5-7(A & B).
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Figure 5-7
General Topography of the Northern Part of the Eastern Desert
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Figure 5-7 (B)
Satellite Image Showing the Topography of the Area
Surrounding the Proposed Site
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5.2.2

Morphometric Analysis
The region east of the Nile Delta consist of high, medium and low relief units,
sloping regionally in a northward direction and the topography of the district is
controlled and harmonies well with its geological structure. Both the
topographic highs and lows are primarily the physiographic impression of the
corresponding high and low geologic structures. The faultmorphology is
clearly noted and has a direct influence on the topographic features. While
folding has only a local effect on the landscape. However, differences in relief
between hill tops and the ground level ranging roughly between 200 meters
in the west to about 800 meters in the east, and between 100 meters in the
north to about 400 meters in the south (Figure 5-8).
The present arid nature of the climate in Cairo-Suez area which has a great
impressionon the landscape of this region, in occurrence of several
phenomena of wind deflation and accumulation of sand dunes formations,
there are a great numbers of the dry drainage lines which dissect
tremendously the area and the great quantities of the detrital materials
forming the majority of the northern portion alluvial deposits composed mainly
of rounded pebbles and boulders together with finer clastics itsthickness
increases gradually from the upstream to downstream and the existence of
reddish brown soils reported along the courses of some of the drainage lines
(old terraces) indicated to that, the present dry drainage lines are the
inherited remnants of the strong and active Neogene and Pleistocene
rivers. Geomorphologically, the regional studied area is bounded by two rift
valleys, the Suez valley to the east, and the Nile valley to the west. From the
south it is bounded by El-Mokattam-Ataqa queries and the foot hills area to
the north. It traversed from all sides by many drainage lines which drains
either eastwards towards the Suez Canal and the Gulf of Suez or westwards
towards the River Nile, some of these drainage lines drains northwards,
northwest and few southwards. The tributaries of these main drainage
channels receive their waters from the main watershed area which situated in
the upland area and foothills provinces. The nature of the rock exposures has
also an effect on the landscape of this region. The Mokattam- Ataqa upland
and also the few number of isolated hills are capped by weather resistant
Eocene and Miocene limestone's, sandy limestone's and marl, form cuestas
and mesas. Oligocene unconsolidated gravelly series with compact quartzitic
and volcanic dykes and plugs has their impression on the landscape and
form structural plains.
1. Geomorphic Units
Abu El Ezz, 1971, classified the Cairo-Suez Desert road into the following
geomorphic units:
1. Mokattam-Ataqa upland.
2. Cairo-Suez foot hills.
3. Drainage pattern.
4. Sand dunes.
5. Low land area.
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Figure 5-8
Raster Topographic Map showing the Main Foothills in the Study Area
(after Abou El-Saoud, 2006)
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In the following, there is a brief description of these units:
Mokattam - Ataqa upland (structural plateau)
At latitude 30° 00´ the area is bounded by a series of highly elevated
resistant Middle and Late Eocene limestone plateau, exists between Gebel
Mokattam (166m) at west and the surface elevation increases due east to
Gebel Ataqa (870m) near the Gulf of Suez over a distance of nearly 135km
from Cairo. This tableland was affected by epirogenic forces which led to the
creation of the faulted escarpment edges on its northern peripheries which
are arranged “enechelon”.
To form a conspicuous topographic mountains wall which separates the
upland area from the relatively low land areas situated to the north
(endogenic origin). Similar land features are found on the eastern side by
(Suez Rift Valley) and also on the western side by (Nile Valley). A series of
these mountains from west to east they are: Gebel Mokattam (166m), Gebel
Ukhashien (330m), Gebel Qattamia (428m), Gebel Abu-Treifiya (559m) and
Gebel Ataqa (870m). Irregular short and deep valleys dissected the surface
of these low porosity massive rocks, with different directions controlled
principally by the local geological structures. So that, the tableland province
represented a watershed area of nearly the whole region east of the Nile
Delta. Some details about such high lands are given here below:
Gebal Mokattam (166m)
Is a conspicuous plateau which overlooks the City of Cairo from the eastern
side and which is "bounded on the north, and on the west "by sharp fault
escarpments. It represents a typical constructional land-feature related
principally to faulting and folding structures. The rocks have agentle northeast
regional dip of 2-3° sloping gently towards Gebel El -Ahmar. The western and
southern sides of the plateau shows steep slopes and several terraces, while
the northern and eastern sides possess moderate and gentle slopes. Its
surface is highly dissected by short and deep valleys which are centrifugally
directed towards the Nile Basin.
Gebel Ukhashien (330m)
At its southern part there is a topographic trench (about 350m) which is
underlain by a local graben structure and which extends in the NW - SE
direction for a distance of nearly I5Km. This trench has a width of about one
kilometer and its surface is essentially occupied by Oligocene basalts and
gravels together with some limestone's and sandy limestones of Upper
Eocene. The drainage pattern in this particular locality is composed of a
number of short obsequent valleys which join a master subsequent fault line
valley that passing within this trench.
Gebel El-Qattamia (428m)
Rising as a local horst block, is highly dissected by faults and joints. The
drainage pattern is a typical rectangular type which is particularly controlled
by the local structures, (Figure 5-9).
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Figure 5-9
3D Photograph showing the Sharp Faults Escarpments Bounded
Gebel Qattamia Horst Block
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Gebel Abu Treifiya (559m):It is another local horst block which is bounded on all sides by fault
escarpments, it is surrounded by a semi-circular trench (330m) occupied
mainly by basalts. This locality is drained by a semi-angular pattern
composed of short and deep obsequent valleys joining a main subsequent
fault line, master valley, (Figure 5-10).
Gebel Ataqa (870m)
Reflects the complex effect of fold-faulting structure on the landscape. The
top portion is a homoclinal feature, the edges of which are broken by
successive fault lines. This homoclinal is tilted (2°) in the southward direction
and shows classical examples of hogback edges. Gebel Ataqa forms an
important watershed area where a good number of consequent valleys have
their intake areas and which run in the northern, southern and eastern
directions in a centrifugal a dial arrangement. (Figure 5-11).
Cairo – Suez Foothills
This stretch of land occupies the foot slope of the southern upland area and
is separated from by a sharp fault escarpment. It’s located between latitude
30° 00´ and 30° 15´, in a north-south direction over a distance of about
50km. It is represented by a series of elongated sub-parallel structural ridges
of low relief, mostly oriented in W Dibba- Iweibid) constitute the southern
ridges, (Geneifa- Shabrawit and Shabrawit- Hamza) constitute the northern
one. (El-Fayoumy, 1968 and El-Shazly, 1975).These structural ridges
alternating with a series of shallow structure immense depressions of
Quaternary age (El-Shazly, 1975). The most important of which are
Heliopolis depression, extends east of Cairo till Gebel Umm Raqam along a
distance of about 50 km and bounded by Gebel El-Hamza to the north and
Sawanet El-Dibba at the south. It drains mainly into Heliopolis basin, east
border of Nile Delta, and El Dakruri depression extends in an east-west
direction from Gebel Anqabiya in the west to the northern extremity of the
Gulf of Suez in the east along a distance of about 60km length. Bounded
northwards by Sawanet El Dibba and southwards by Gebel Mokattam-Gebel
Ataqa tableland. It drains into El Mollak and Belbees area, (Figure 5-8) .The
eastern one is Isthmus Basin; bordering the area on the eastern side and
extends from the Gulf of Suez in the south to El Ballah lagoons in the north.
The Cairo-Suez foothills, having a secondary importance with regard to the
shedding of rainwater, also to the north of Gebel Mokattam, the area is
distinct into a number of stripped like hills Gebel Ahmar (173m), Gebel ElKhashab(339), Gebel Yahmum El-Abraq (464), Gebel Yahmum ElAsfar(450m), Gebel Yahmum El-Asmar (521m), Gebel El-Ruweisat (464m),
Gebel Ukhashien (360m) .
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Figure 5-10
3D Photograph showing the Sharp Faults Escarpments Bounded
Gebel Abu Treifiya Horst Block

Figure 5-11
3D Photograph showing the Sharp Faults Escarpments Bounded
Gebel Ataqa from its Northern and Eastern Boundary
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Anqabiya- Nassuri ridges
Occupying an area of about 15km² and oriented nearly in east-west direction.
It is bounded by El-Rehab new city from its western part and by the ElDakruri Depression from its eastern one. From the north the Cairo-Suez
District passes through its northern slope. This ridge is represented by
doubly plunging anticline show a steep slope on the northwards side and a
gentle slope on the southern side, El-Fayoumy, 1968. The surface of this
ridge is dissected by a semi-parallel drainage pattern which ends into the
Heliopolis basin.
El Dibba- Iweibid structural ridges:Extend between Sawanet El Dibba (250m) in the west to Gebel Iweibid
(520m) in the east; between them, this ridge dissected into isolated
Oligocene gravels of generally dark brown color in the form of low hills and
hummocks, or elongated ridges of Sowanet El Furn (275m), Sawanet Um
Raqam (277m) and Sowanet Dar El Beida (265m) from the west and Gebel
El Gafra (247m), Gebel Um Shash El Gafra from eastern corner.
This ridge extends in an east-west direction (Figure 5-12) and has in
general, the includes sediments ranging in age from Middle-Upper Eocene
exposed at Gebel Iweibid area, and Oligo- Miocene sediments. This ridge is
bounded from the south by Cairo-Suez railway lines, the southern part of this
ridge is a wide plain. These small tributaries unite together and parallel to the
southern limit of ridge to form two main drainage lines. Wadi El Ful in the
west and wadi El Gafra in the east. Shukri and Ayouty, 1956 and 1970
studied the area lying between Dar El Beida and Gebel Iweibid; they
described Gebel Iweibid as an E-W horst block, 9.5km in length and 2.5km at
its widest part. The ridge is dissected by several NW-SE faults present in
group and arranged in an en Echelon pattern their displacement increase
southwards; some of them change their direction and bend into an E-W trend
.This is different from the structural picture in Barron’s map, where the main
faults are shown to have a dominant E-W trend, this trend represent the
dominant faults direction in Iweibid area.
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Figure 5-12
Morphotectonic Map of El Dibba – Iweibid Ridge
(After El –Fayomy, 1968)
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2. The Drainage Pattern
The drainage density of the eastern part of Egypt in general is higher than
that of the western part. This is true of all the drainage which can be traced
from various maps or air photos. The higher drainage density of eastern
Egypt is thought to be of various causes as the gradient and slopes of the
eastern Egyptian high lands seem to have long been steeper than those of
the Western Desert also the high density of faults which evidently facilitated
the development of gullies, valleys and drainage nets which characterized
the Eastern Desert, as well as dykes, joints, fissures as a linear structural
features also facilitated the development of the drainage nets. The study
area as a part of the Eastern Desert, is traversed from all sides by many
drainage lines which drains either eastwards towards the Suez Canal and the
gulf of Suez or westwards towards the River Nile, and some drains
northwards, northwest-southeast and few southwards. The tributaries of
these main drainage channels receive their waters from the main watershed
area which situated on the physiographic Mokattam-Ataqa tableland due to
the low porosity of these massive rocks, as well as from the surrounding
foothills provinces. In which, the drainage lines traversed the surface of this
landscape and debouching their intakes into the low relief areas, El-Dakruri
depression to the south and Heliopolis depressionto the north.
The main hydrographic drainage and basin in this landscape have three
patterns:
The western drainage pattern
This pattern mainly occupies the Heliopolis depression and is related to the
trellis drainage type, this depression having an area of about 530 km³
extends east of Cairo till Gebel umm Raqam in an east-west direction for a
distance of about 50 km. it occupies a low area between El-Hamza ridge due
north and El-Dibba ridge due south with a mean elevation value of about
166m, and slope ranging between 15m/km to reach its minimum value of
slope about 4m/km at the lower portion of this basin. The surface of this
basin is traversed by a number of semi-parallel wadis with a north-south and
northwest direction that cut the Eocene, Oligocene, Miocene and Quaternary
deposit through its ways and all are joined into two main subsequent valleys;
Wadi El-Hag and Wadi El-Hamza, which debouching in the southern portion
of the Nile Delta Basin. This depression is filled with detrital materials
belonging to a number of coalescing alluvial fans of the eroded surrounding
ridges and tableland. It is mostly mantled by gravels and coarse sands which
originated from the carbonate Eocene–Miocene rocks and siliceous and
basaltic Oligocene rocks. Moreover, the thickness of this gravelly mantle is
expected to attain its maximum depth at the central portion of this structural
depression about 50 to 60m thick. El Fayoumy (1968), stated that; the
formation of this basin took place, at the last in Late Miocene times and in
Pliocene times it was invaded by the sea that occupied the Nile Delta at that
time and remained as such up to the Early Pleistocene. The landscape in this
basin is characterized by the occurrence of El-Khanka sand dune and Birket
El-Hag fresh Lake occupies the lowest portion of that basin (15m), discussed
in details last this chapter. The Heliopolis basin drainage the area
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immediately to the east of Cairo through a numbers of shallow tributaries
having their intake areas in the high land mass to the south as well as a local
watershed area represented by the foothills province. Figure 5-13, is a
drainage map of the Heliopolis basin, compiled from the 1:50.000
topographic sheets showing the drainage net of this main basin. From this
figure, it can be observed that, there are more than 17 sub-basins drains into
the southern portion of the Nile Delta through two main subsequent streams,
Wadi El-Hamza and Wadi El-Hag, in which we can observe that, seven of
this sub-basin drain into Wadi El-Hamza mouth. Four at least drains towards
Wadi El-Hag mouth. Others four sub-basin drains directly into the urbanized
areas east of Cairo. This drainage sub-basin shows variation in shape and
density as well as the length of overland flow and the amount of angle of
junction of the tributaries wadis with the main channels and in the orders of
the main drainage lines. All of these parameters reflect the lithological
characteristics of the underlying rocks, as hardens, softness, porosity and
consolidation, relief and slopes gradients and structures. It can be
suggested that, the drainage lines in the basin at large are controlled
primarily by the topography rather than by structure, to the fact that the
orientation of the channels having their way to the trend at which the
contours decrease to the east of Cairo.
Wadi El-Hamza
Extend in an east-west direction at the southern slope of Gebel El-Hamza
and debouching their water directly into the eastern part of the Delta
Basin. This Wadi represents the main channel formed of junction of several
shallow tributaries extended north-south and northwest direction and having
their sources from the high southern Oligocene plateau, (Figure 5-14).
Wadi El-Furn
Drains from the northern slopes of G. Yahmum El-Asmar (521m) and Gebel
El-Shwamis (390m)northwest words and cut on their way the El-Dibba
structural ridge (between Sawanet El-Dibba in the west and Sawanet El-Furn
in the east) to debouching their intakes at Wadi El-Hamza north of CairoIsmailiya Desert Road. The Wadi joining by several tributaries through its
way at a narrow gorge crossing the El-Dibba ridge. Wadi Abu Durma, Wadi
Yahmoum and Wadi Esmat. Mainly drains from the southern Oligocene hills
and extend northeast ward to meet Wadi El-Furn and Sawanet El-Dibba.
This tributaries shows series of Sub-parallel and dendritic types.
Wadi El-Dibba
Represented the low area between the Anqabiya and El-Dibba ridge. It may
suggest that it runs along the normal fault cut this ridge. It drains from some
hills scattered along this area at the eastern limb of Anqabiya, the most of
them is El-Hydayah Hill (307m) and El-Debaba hill (275m) to Wadi El-Hamza
directly northwest wards.
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Figure 5-13
Wadi El-Hamza and Wadi El-Hag Sub-basins, Heliopolis depression.
(El Fayoumy ,1968)
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Figure 5-14
Wadi El-Hamza and its Tributaries
(El Fayoumy,1968)
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Wadi El-Anqabiya
Constitute Wadi El-Anqabiya El Atshana of about 28Km length, and their
tributaries Wadi Hamed ;meet it before its debouching Wadi El-Hamza in the
north. Wadi El-Anqabiya drains mainly southwards of G. El Anqabiya at El
Moftah hill (395m) and El-Twains hill (380m) and cut G. El-Anqabiya from its
eastern corner. While Wadi El-Anqabiya el Rawiana of about 27Km length,
drains mainly southward from the northern slop of G. Yahmoum el Abraq
(464m) and cut through itsway the western part of G. Anqabiya. Is of
dendritic to sub-parallel type.
Wadi El-Hag
Extend in an east-west trend at the southern part of El-Khanka sand dunes
parallel to Ismailia-road between km 20-30 from the Cairo and bends its way
around them at El-Nahda area to baring north west trend. It constitute of
several Wadis extend parallel to Sub-parallel from the south. The largest
drainage lines debouching their sources from the run off in this Wadi, is Wadi
El-Nasuri of about 26Km length, start from the northern slope of G. ElRuweisat (464m) and extended northward through the fault line between G.
El-Nasuri and G. El-Molahez (348). (Figure 5-15). The others, Wadi Thouban
(12Km length), Wadi El-Tal (9Km length) and Wadi have their intakes from
the northern slope of G. El-Nasuri, illustrate the other four drainage lines
drains directly into the western Urbanized area east of Cairo. The largest and
most important drainage line is Wadi El-Halazoney of about 24km length.
Others, are Wadi Umm Dasis (17Km length), Wadi El-Ezaam (9Km length)
and Wadi El-Wetwat el Asmar (12Km length).
1. The central drainage pattern:Composed of two drainage systems, the western one ends at Wadi El-Gafra
whose tributaries extend due south to the structural tableland along smaller
wadis and cut across the structural ridges along the Clysmic faulting which
originally led to the topographic separation of the above mentioned ridges,
between Gebel El-Hamza and Gebel Umm Raqam ridges. The eastern
system ends by Wadi El-Wattan which mainly drains its resources from the
structural ridges, e.g. Gebel Ghara, Gebel Girba and Gebel Umm Katib. The
above two drainage systems are mainly of dendritic types and occupy the
central portion of El-Dakruri depression and the eastern rim of Heliopolis
depression, and debouching due north in Umm Gidam gravelly plain. ElDakruri depression” occupied the low area which extends in an E-W direction
over a distance of about 40km from Anqabiya ridge (300m) in the west to
Iweibied ridge (520m) in the east. This structural depression is wide in the
west about 20km where it is defined by Sawanet El-Dibba ridge ( 257m) due
north and south wards by G. Mokattam- Ataqa tableland and wedges
eastward to about 5km where the structural tableland extends north wards.
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Figure 5-15
Four Wadis Drains Directly Into the Urbanized Area to the West
(After El Fayoumy, 1968)

_______________________________________________________________________________________________________________________________________

ESIA for Cairo New Capital, 4800MW Combined Cycle Power Plant
September 2015

Chapter 5- Page 33 of 223

The Cairo-Suez asphaltic road passes through this plainbetween km50
and km90 from Cairo. The wide plain of this depression is covered by
wadi deposits represented by coalescent debris of the eroded
surrounding ridges and tableland. The surface of this basin slopes in the
north ward direction from the southern persistent limestone tableland. ElFayoumy,1968; estimated the average slope value of Gafra basin of
about 10m/km and attain its maximum value of slope 100m/km at the
transitional zone between the upland mass andthe piedmont plain and
decrease into about 6m/km to the north ward . This basin has a pear-like
shape with the narrow apex at the down portions to the north and the
wide vertex at the upper portions to the south and is strongly dissected
by a number of braided drainage system drained generally into a north to
north-west direction which act during the rainy seasons as important
drainage arteries to form a suitable sites for the accumulation of the
surface runoff at the northern structural depression. Wadi El-Gafra
represent the most important and the longest drainage line, not only in
this basin butin the whole Cairo-Suez district occupy the central portion of
these basin and debouch due north intoNile Delta at the Belpies area
crossing in their northern way the El Dibba- Iweibied, Hamza- Umm Raqm
structural ridges and the Umm Gidam gravelly slopes. Whose tributaries
extend due south, southeast and southwest to the structural tableland
along parallel to sub-parallel Wadis some of thesetributaries unite
together and form two main drainage system in the Gafra basin: Wadi ElFul in the western part and Wadi Umm Sayal in the eastern part. They
both in turn drain into Wadi El-Gafra, (Figure 5-16). A full description of
the main tributaries is from west to east as the following:
Wadi El Ful
Extend in a northeast direction from the eastern part of El-Anqabiya ridge
along the southern limb of Gebel Umm Raqam-Dar El-Beida ridge and
parallel north ward of Cairo- Suez road to meet Wadi El-Gafra at the
narrow neck in these structural ridge with about 24Km length. This wadi
derived its resources from the foot slopes of the western and northern
structural ridges as well as from the southern tableland through the main
water course of Wadi Abu Alawey.
Wadi Gindali
This important tributary starts from the northern slopes of Gebel Qattamia
as well as the eastern part of Gebel Abu Shama in the extreme south
western corner of El-Dakruri depression. This wadi are mostly of coarse
dendritic type and extend northeast trend to join directly the intersection
of wadi El-Gafra with about 46Km length.
Wadi Iseili
Occupy the central partition of El-Dakruri depression, their tributary
running almostin a North West way from Gebel Umm Rihiyat south Gebel
Qattamia and bends into a northeast trend at the northernslope of Gebel
Abu Treifiya and then wind its way into a north south direction to meet
Wadi El-Gafra directly in the north. Their length attains about 32Km and
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is of a course dendritic type.
Figure 5-16
Wadi El-Gafra Mouth Sub-basins. El-Dakruri Depression
(after El Fayoumy,1968)
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Wadi El-Kihyliyah
Represent a main course of several tributaries having its intakes from the
southern elevated tableland. As wadi Umm Garfan (20Km length) and
Wadi Umm Sabwah (23Km length) which drains from the western part of
Gebel Abu Treifiya. Wadi El-Kihyliyah extends in a northwest direction
from the western part of Gebel Ataqa with about 29Km length. and cross
the Cairo Suez road at km72 from Cairo and meet wadi El Gafra.
Wadi Umm Sayal
Starts from the southern slop of Gebel Iweibid in the east and from the
down cliffs of Gebel Ataqa the in the extreme south eastern corner of this
depression and extend in a northwest direction to meet wadi El-Gafra at
its eastern limb with about 24Km length. Other smallest drainage lines
their length not exceed than 15Km in length, e.g. Wadis Shanab ElBasha, Dar El-Bieda (10Km), Moftah (11Km), Umm Rihiyat (6Km) and
Wadi El-Qattamia (11Km). Most of all tributaries mentioned above, are to
a great extent governed by fault lines and cut through the Eocene,
Oligocene, Miocene and Quaternary deposits. The drainage analysis
showed a remarkable contrast in pattern and density of drainage and in
the order of the main drainage lines in the above mentioned formations.
However, there is an obvious relationship between the drainage pattern
and both its lithology and structures. The drainage pattern of the
Oligocene is essentially dendritic, owing to its sandy and gravelly un
bedded nature, while that of the Miocene and Eocene is almost parallel to
sub-parallel, owing to the dip-slope topography of the Miocene and
Eocene beds underneath, and to the fact that the strata are gently
dipping, thus forming long ledges exhibiting this characteristic pattern of
drainage and influence on their characteristic. As well as the wadis cut
through the Eocene rocks are of deep course and become wider and
shallower in the Oligocene, Miocene and Quaternary deposits. Also, the
density of the drainage pattern is very dense in the Oligocene while in the
Miocene and Eocene, it is of poor to moderate density respectively. As
well as, the main drainage lines in the Oligocene are of fifth order while
they are only of the second or third order in the Miocene.
The Eastern Drainage Pattern
This system has derived its resources from the eastern rims of the
structural tableland and the eastern sides of the structural ridges, e.g.
Gebel Shabrawit and Gebel Geneifa, and debouches the Isthmus stretch.
This pattern is related mainly to the dendritic drainage system.
4. Sand Dunes
The sand dunes are particularly noticeable in the northeast portion of
Cairo, east of El-Khanka area and opposite the International Airport.
Were represented by a huge accumulation of sand dunes occupies an
area of about 20km² and rises more than 30m above the adjacent plain.
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The sand mass in this area is sinuous in shape forming barchan ridges of
sand dunes having a maximum elevation of about 120m above sea level.
Also there are a thin sand sheets located east of El-Khanka sand dunes
of about 30-50cm thick show aeolian recognizable ripple marks.
5. Low Land Area
In the study area, some low land areas present in the form of lakes. The
most famous of which is Birket El-Hag. It occupies the lowest portion of
the Heliopolis depression about 15m above the sea level and extends to
the cultivated land of the Nile Delta. It represents the remnant of a much
larger lake ( playa ) which connected during the past wet periods
(Pleistocene) with a large number of active drainage arteries having their
intake areas situated in the southern highland, this lake was covered by
the Nile water during flood seasons (El-Fayoumy, 1968).
6. Quantitative Morphometric Analysis
In the present study, the integration between GIS and Remote Sensing
techniques is essentially used to delineate the quantitative geomorphometric analysis for the Heliopolis and EL-Dakruri depressions
.Basin morphometric is measurement and description of the geometric
characteristics of the drainage basin. The purpose here is to introduce a
few morphometric properties that discussion of surface water
potentialities and channel flow. Quantitative morphometric analysis is
considered as the most satisfactory method to clearify the relationship
between different aspects of the drainage pattern. To compare the
different drainage basins developed in various geologic and climatic
conditions and to define certain useful variables in numerical terms. One
of the most important advantages of quantitative analysis is that many of
the basin variables derived are in the form of ratios numbers thus
providing an effective comparison regardless of scale (Krishnamurthy et
al., 1996). Linear, aerial and relief characteristics of the drainage basins
are measured.
The recent satellite images would recorded any changes may happened
in the drainage pattern due to the time factor. (Figure 5-17), showed the
differences between the digitized drainage networks of Heliopolis
depression derived from the topographic map, and the updated viewing to
the recent one. In which it can be noted that some of the traced drainage
line is death due to the recent changes in urban built-up and population
distribution patterns during the period from1956 to 2000.
7. Morphometric Analysis
In the present study, the watershed of Heliopolis depression and ElDakruri depression is delineated for quantitative geo-morphometric
analysis by used the GIS application, as assist in automated procedures
for deriving morphometric drainage basin characteristics.
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Figure 5-17
The Updated View to the Drainage Patterns Network of
Heliopolis Depression
(after El Fayoumy ,1968)
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The digital elevation model DEM has been created for a terrain analysis
by using ERDAS Imagine (8.7) software. It was created from vector
coverage of topographic contour (Figure 5-18) creating an output life
DEM that is a raster life (each pixel has a DN value that indicates the
elevation of the ground), (Figure 5-19). While the slope and aspect
images have been carried out using Arc GIS (9) software. Slope and
aspect maps can be used to define the location of possible landslides
and/or to perform slope stability analysis for various risk management
studies. They can also be used to define the directions of runoff. The
Slope image illustrating the change in elevation over a creation distance.
In this case the creation distance is the size of the pixel. Slope is
expressed as percentage or calculated in degrees (Figure 5-20). The
Aspect image illustrating the prevailing direction that the slope faces at
each pixel. It is an image file that is coded according to the prevailing
direction of the slope at each pixel. Aspects is expressed in degrees from
north, clockwise, from 0 to 360. Due north is 0 degrees. A value of 90
degrees is due east. A value of 0 degrees is used to identify flat surfaces
such as water bodies. The aspect files are used in many of the same
applications as slope files do (Figure 5-21). Shaded relief is a grayscale
topographical relief images (Figure 5-22).
The comparison between the automated drainage networks derived from
DEM with those networks on the original topographic maps revealed that
the interference and disturbance in water directions produced in the
automated networks is directly related to DEM output data and not due to
errors in the shape or even location of contour lines. It can be observed
that, the areas of DEM errors are always accompanied to areas of large
contour spacing due to the flatness of the area and also due to the large
contour intervals used in the topographic maps. In this case we have to
manipulate with the delineated drainage networks traced from the
topographic maps and enhanced through the available satellite image.
To increase the accuracy of the output drainage networks parameters.
(Figure 5-23), shows the enhanced final output drainage networks of the
study area after editing and correction. In order to show more details in
the output networks, (Figure 5-24 a & b) represents a close examination
for both study Heliopolis and El-Dakruri depressions.
8. Basins Morphometry
Basin morphometry is the measurement and mathematical analysis of
configuration of the drainage basin. The purpose here is to introduce a
few morphometric properties that are germane to discussion of surface
water potentialities and channel flow using an integrated approach
between remote sensing and GIS techniques. The drainage basins
analysis is carried out quantitatively for both Heliopolis and El-Dakruri
depressions. The quantitative drainage analysis is done aspect wise such
as linear aspects and aerial aspects. In the linear aspects stream order,
stream length, bifurcation ratio, mean length of streams of orders and the
length of the overland flow were analyzed (Tables 5-1 & 5-2 ). In a real
aspects, the factors drainage density, stream frequency, constant of
channel maintenance, length of the overland flow, and in the basin
geometry are factors, circulation ration, elongation ration, and form factor
are detailed (Tables 5-1& 5-2) whereas in the case of relief aspects relief
ration and ruggedness number are evaluated (Tables 5-1 & 5-2).
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Figure 5-18
Digitized Contour Map of the Study Area
(after Abou El-Saoud, 2006 )
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Figure 5-19
Digital Elevation (Terrain) Model of the Study Area and
Landsat ETM+ Image (band7, 4 and 2 in RGB) draped over it
(after Abou El-Saoud, 2006)
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Figure 5-20
Slope Map of the Study Area
(after Abou El-Saoud, 2006 )
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Figure 5-21
Aspect Map of the Study Area
(after Abou El-Saoud, 2006 )
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Figure 5-22
Shaded relief map of the study area
( after Abou El-Saoud, 2006 )

_______________________________________________________________________________________________________________________________________

ESIA for Cairo New Capital, 4800MW Combined Cycle Power Plant
September 2015

Chapter 5- Page 44 of 223

Figure 5-23
The Enhanced Final Drainage Networks of the Regional Study Area
( after Abou El-Saoud, 2006 )
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Figure 5-24
Close Examination for (a) - Heliopolis depression
(b)- El-Dakruri Depression
(after Abou El-Saoud, 2006)
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Table 5-1
Morphometric Linear Aspects Parameters of El-Dakruri Depression
D
1

Sub-basin
name
El - Gafra

2

Umm Sayal

3

Gindali

4

Iseili

5

El - Kihyliyah

6

El - Ful

7

Umm Garfan

8

Abu Alawey

9

Umm
Sabwah

10

El - Qattamia

11

Umm Rihiyat

12

Sub-basin
name
Shanab el
Basha

13

Dar el Bieda

14

Moftah

Total

(U)

1
order
422

2
order
101

3
order
21

4
order
5

5
order
5

6
order
1

Total

(Lu)
Lu¯

378.42

116.23

30.41

17.02

10.82

29.70

1.38

5.768

27.743

116.52

116.52

582.61

582.61
Km

(Nu)
(Lu)
Lu¯
(Nu)
(Lu)
Lu¯
(Nu)
(Lu)
Lu¯
(Nu)
(Lu)
Lu¯
(Nu)
(Lu)
Lu¯
(Nu)
(Lu)
Lu¯
(Nu)
(Lu)
Lu¯
(Nu)
(Lu)
Lu¯
(Nu)
(Lu)
Lu¯
(Nu)
(Lu)
Lu¯
(U)

149
111.28

42
45.758

13
29.342

3
10.992

1
10.705

1
3.357

1.419

5.034

16.264

70.478

211.43

211.43

632
43.701

149
113.25

44
50.293

11
23.933

2
41.472

0.431

1.829

6.196

24.787

136.32

506
378.95

136
147.08

32
77.213

9
26.745

1
22.146

1.288

4.795

20.379

72.461

652.15

358
210.617

90
77.126

21
33.295

7
28.872

1
16.129

1.022

4.067

17.43

52.291

366.03

142
149.34

34
41.406

11
25.849

4
15.197

2
8.92

1.695

7.079

21.883

60.179

120.35

229
128.14

65
65.174

14
30.945

4
27.362

1
4.206

1. 117

3.935

18.273

63.958

255.83

127
129.28

33
41.203

13
18.616

2
13.211

1
1.482

1.604

6.175

15.676

101.899

203.79

229
118.65

56
47.4

11
24.307

1
17.133

0.906

3.705

18.863

207.493

178
84.746

46
22.861

6
14.55

1
9.702

0.74

2.866

21.976

131.859

140
57.265

30
17.331

7
7.198

1
4.54

0.616

2.877

12.333

86.334

1
Order
120
129.28

2
order
34
33.941

3
order
7
10.521

4
order
1
9.412

1.526

5.387

26.165

183.16

70
55.859

14
20.155

2
7.729

1
3.465

1.245

6.229

43.604

87.208

44
31.583

9
14.528

1
5.599

1.175

5.745

51.71

3346
2007.14
16.164

839
803.46
65.491

203
365.86
318.49

50
207.58
1258.62

5
order
115.88
2062.46

6
order
2
33.059
794.04

(Nu)

(Nu)
(Lu)
Lu¯
(Nu)
(Lu)
Lu¯
(Nu)
(Lu)
Lu¯
(Nu)
(Lu)
Lu¯

555

209
211.43
Km
838
272.65
Km
684
652.15
Km
477
366.03
Km
193
240.71
Km
313
255.83
Km
176
203.79
Km
297
207.49
Km
231
131.859
Km
78
86.334
Km
Total
162
183.16
Km
87
87.208
Km
55
51.71
Km
4454
3533
Km
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Table 5-2
Morphometric Linear Aspects Parameters of Heliopolis Depression
(after Abou El-Saoud, 2006)
ID

Sub-basin
Name

(U)

1
order

2
order

3
Order

4
Order

5
order

6
order

7
order

Total

1

El - Furn

( Nu)

421

99

25

8

3

2

1

559

( Lu)

431.93

121.07

52.67

31.78

3.39

24.50

4.55

669.90

Lu¯

1.591

6.766

26.79

83.73

223.30

334.95

669.90

Km

2

Yahmum

( Nu)
( Lu)

132
142.41

29
41.417

6
13.35

1
18.65

Lu¯

1.635

7.442

35.97

215.83

3

Abu
Durma

( Nu)
( Lu)

161
154.53

34
37.747

6
12.77

2
15.08

1
10.71

Lu¯

1.433

6.789

38.47

115.42

230.85

4

Asade Nasuri

( Nu)
( Lu)

181
168.34

47
40.997

11
21.72

3
8.61

1
10.567

Lu¯

1.382

5.324

22.75

83.41

250.25

5

Esmat

( Nu)
( Lu)

84
79.284

20
23.955

4
23.60

1
2.932

Lu¯

1.544

6.488

32.44

129.77

-

-

-

168
215.83
Km
204
230.85
Km
239
250.25
Km
109
129.77
Km

6

El –
Anqabiya
el
Rawiana
El –
Anqabiya
el
Atshana
El – Dibba

( Nu)
( Lu)

198
144.89

43
39.341

13
15.93

3
6.044

1
6.67

Lu¯

1.075

4.95

16.37

70.96

212.88

-

-

258
212.88
Km

( Nu)
( Lu)

100
85.906

26
16.104

6
11.64

1
9.133

-

-

-

133
122.78
Km

9

El –
Halazoney

10

Thoban

21

6

1
4.55

66
76.344
Km
83
74.762
Km
72
72.494
Km
1895
2055.89

669.90

Km

7

8

Total

Lu¯

1.227

4.722

20.46

122.78

( Nu)
( Lu)

52
51.338

11
9.405

2
13.24

1
2.354

Lu¯

1.468

6.94

38.17

76.344

( Nu)
( Lu)

62
53.89

16
9.027

4
2.526

1
9.312

Lu¯

1.205

4.672

58
47.19

13
12.955

18.69
1

74.762

( Nu)
( Lu)

12.34

Lu¯

1.249

5.576

72.49

( Nu)
( Lu)

1449
1359.73

338
352.02

78
179.83

103.90

31.33

2
24.50

Lu¯

13.80

59.66

322.63

973.05

917.29

334.95

Symbols Key:
(Nu): Stream number.
(Lu): Stream length (Km).

(Lu¯): Mean length (Km).
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9. Linear aspects
The stream network in drainage basins was examined quantitatively by
Horton (1945) in terms of stream order, stream number, stream length, and
bifurcation ratio. Horton (1945) expressed the relationships among these
variables in mathematical equations that follow the laws of geometric series.
Streams that receive first order tributaries, but only these, are second order
streams, third order streams receive second or first and second order
streams, and so on until the mouth of basin is reached.
10. Stream Order (U)
The first step in drainage-basin analysis is designation of stream orders
(Horton, 1945), which is not only the index the size and scale, but also to
afford and approximate index of the amount of stream flow, which can be
produced by a particular network. Stream order number is directly
proportional to the size, of the contributing watershed, to channel
dimensions, and to stream discharge at that place of in the system.
11. Stream Number (NU)
The count of stream channel in its order is known as stream number. The
number of the stream segments decreases as the order increases. The
higher amount stream order indicates lesser permeability and infiltration.
Stream number is directly proportional to size of the contributing watershed,
to channel dimensions.
From a regional point of view, the physiographic features of the area east of
the Nile Delta flood plains could be differentiated into a high, medium and
low relief units, sloping regionally northward. In the south at latitude 30º 00' a
series of highly elevated plateaux of hard persistent limestone are present.
From west to east they are: Gebel Mokattam, Gebel Qattamia, Gebel AbuTreifiya and Gebel Ataqa. Their altitudes range from 150m (Gebel Mokattam)
to 870m (Gebel Ataqa). The surface elevation of this tableland increases
east ward and exhibits irregular short valleys and gullies, e.g., Wadi Gindali,
Wadi El-Khaiyat and Wadi Umm Zeita. Due northward and between latitude
30º 00' and 30º 15´, the area under investigation is characterized by an
isolated low hills of darker tone and a series of relatively less resistant
elongated ridges, mostly oriented in WNW-ESE and E-W directions. The
ridges are represented by Gebel El-Hamza, Sawanet El-Dibba, Gebel
Iweibid, Gebel Umm Raqam, Gebel Ghara and Gebel Shabrawit. The
average altitudes of these ridges range from 150m to 200m above sea level,
and their lengths range from 20 to 50 km. these ridges followed northwards
by a wide plain which is drained generally into a north to northwest direction
bymany water courses which start generally from the south, southwest and
southeast. Some of these small tributaries unite together and form main
drainage lines in the area.
Among the most important and the largest drainage lines in the area are
Wadi El-Gafra, Wadi El-Furn and Wadi Abu El-Awasig .A series of immense
depressions are alternating with the above mentioned ridges. Two main
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depressions could be differentiated namely; Heliopolis depression extends
east of Cairo till Gebel Umm Raqam along a distance of about 50km and
bounded by Gebel El-Hamza to the north and Sawanet El- Dibba at the
south, and El-Dakruri depression extends from Gebel Anqabiya in the west to
the northern extremity of the Gulf of Suez in the east, and bounded
northwards by Sawanet El-Dibba and southwards by Gebel Mokattam-Gebel
Ataqa tableland. These depressions are striated by a crowded drainage
system (centripetal trellis, braided and dendritic types).
The wadis in the regional area can be divided into five main groups based on
their directions. The first group shows WNW trend, e.g. Wadi El-Hamza and
Wadi El-Hag, occupies the Heliopolis depression whose tributaries extends
due south to the structural tablelands along smaller wadis, while the second
group includes Wadis; El-Gafra, Gindali, El-Ful and Shanab El-Basha
trending N-S to NW, occupies the El Dakruri depression and derived its
resources from the structural tableland in the south and cut across the
structural ridges to debouch due north. The third group includes Wadis; Abu
Taleh, Wadi El-Ghara and Wadi Homeira have derived their resources from
the eastern rims of the structural tableland and the eastern sides of the
structural ridges; e.g. Gebel Shabrawit and Gebel Geneifa and debouches
the Isthmus stretch in a nearly NE to ENE trend. The Fourth group includes
four major wadis downstream into the coastal plain and to the Gulf of Suez,
these are from north to south; Wadi Hagul, Wadi El- Bada, Wadi El-Akheider
and Wadi Ghoweibba, represents the most important drainage lines in the
area between Gebel Ataqa and the Northern Galala plateau. The last group
includes Wadi Deglah, Wadi Hoof, Wadi El-Haiy and Wadi Umm Riemth
whose tributaries cut across the western side of the structural tableland to
debouch due Nile Valley depression in approximately E-W direction. The
above mentioned wades and the structural depressions are mantled by the
coalescent debris of the destroyed surrounding ridges and tableland. It is
mostly mantled by gravel and coarse sands which originated from the
carbonate Eocene-Miocene rocks, and the siliceous and basaltic Oligocene
rocks. Moreover, the thickness of this gravelly mantle is expected to attain its
maximum depth at the central portion of these structural depressions (about
50 to 60m thick).
5.2.3

Climatic Conditions
The study area occupies a portion of northern part of Egypt which lies within
the extremely arid to semi-arid belt, where the average annual rainfall is less
than 40 mm. prior to the present aridity; wet climatic conditions were
dominant as pointed out by the large number of well branched drainage lines
which dissect the area. According to (Huzzayin, 1941), the province east of
the Nile Delta in the early Pleistocene and early Holocene was characterized
by a several episodes of rainfall occurred followed by aridity till the present
time. At present, the prevailing climatic conditions in the study area is
characterized by a hot summer and a warm rainy winter .
1. Air Temperature
The air temperature is the main factor affecting the degree of evaporation
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and help to know the prevailing condition in the area. The annual air
temperature greatly varies from summer to winter seasons. During the
summer, temperatures may reach 42°C. Winters are generally warm, with
average temperatures between 13°and 21°C. Wide temperature variations
occur in the deserts, ranging from a mean annual maximum of 46°C during
the day to a mean annual minimum of 6°C after sunset. The arrows pointed
on (Figure 5-25) show the average maximum monthly mean temperature
(35.8oC) in Suez Station during July, whereas the minimum value is 6.6oC
during January, in El- Qattamia Airport Meteorologic station.
2. Evaporation:
The evaporation and evapo-transpiration play a principal role on the
groundwater regime. Evaporation value is a function of air temperature, air
humidity and wind velocity. It affects both the surface and groundwater's
particularly when the level of the latter is close to the ground surface. The
average maximum monthly mean value of the evaporation in Cairo as (14
mm/day) during both May and June (Figure 5-26), while the minimum value is
5.0 mm/day during December at Suez. In brief, the annual evaporation ranks
the location in the order, Cairo > Qattamia > Suez 121.3 > 115.8 > 98.5
mm/day. i.e. the evaporation increases west ward of the studied area.
3. Rainfall
Rainfall is mainly from October to March. In the study area the rainfall all over
the year is rare or trace except in three months February, Mars and
December (Figures 5-27 & 5-28). Generally, the trend of rainfall in the whole
area shows a tendency of southward decrease in precipitation. The highest
annual rainfall (14.7 mm) at Cairo, followed by Suez (13.3 mm) and Qattamia
(3.7 mm).
4. Relative Humidity
The relative humidity plays a big role in determining the rate of evaporation,
evapotranspiration and dew condensation. Generally, the values of relative
humidity in winter are higher and the opportunity of cloud formation reaches
its maximum range in November, December and January. In the study area,
the average maximum monthly mean value of the relative humidity is 64.4%
during December at Qattamia, followed by 61.4% at Cairo, while the minimum
is 45.4% in May at Suez station; these are shown by arrows on (Figure 5-29).
Generally, it is worth-mentioning that there is a high evaporation and
unconsiderable value of rainfall in the area. Therefore, it can be concluded
that runoff will not be considered as a valuable factor in the recharge of the
aquifer.
5. Degree of Aridity
The climatological normal of the area are expressed as factors calculated
from the following well – known climatic equations (Emberger, 1939 and
Rainfenberg, 1947).
Q=100 × R / (M + m) (M – m)
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Where;
Q = degree of aridity,
R = annual rainfall in mm,
M = mean maximum temperature for warmest month,
m = mean minimum temperature for coldest month.
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Figure 5-25
Histogram showing Average Monthly Mean Temperatures Values in oC
between Cairo, Qattamia and Suez Meteorologic Stations
(after Abou El-Saoud, 2006)
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Figure 5-26
Histogram showing the Average Evaporation Rate
(after Abou El-Saoud, 2006 )
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Figure 5-27
Histogram showing the Average Annual Rainfall
(after Abou El-Saoud, 2006)

Figure 5-28
Average Rainfall Values Pointed on the Landsat Image 1978-1988
(after Abou El-Saoud, 2006 )
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Figure 5-29
Histogram showing Average Monthly Mean Relative Humidity
Values in Percent between Cairo, El-Qattamia and Suez
(after Abou El-Saoud, 2006 )
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The value of Q for Enshas, Belbeis, Abu Suweir, Cairo and Katamiya are
calculated as follows: 1.62, 1.5, 1.35, 1.32 and 0.32 respectively. According
to Emberger (1939), the smaller values of the degree of aridity (Q) mean drier
regions. These values indicate severe aridity conditions as defined by
Emerger (1939) which is actually the natural observed case.

5.2.4

Geological Setting
1. Stratigraphy
The stratigraphic succession in the study area ranges in age from the late
Early Eocene to the Oligocene. The Neogene sediments are exposed outside
the study area at Wadi Ghoweiba, Wadi Hagul, and to the north at Gebel
Iweibed ,Gebel Homeiyra, and Gebel Gharra. Quaternary sediments
constitute alluvial terraces and cover the wadis floors. Thecentral part of the
Cairo–Suez district consists of a nearly parallel, high mountain ridges
trending in an E–Wand NW–SE directions with lowlands in-between. The
Middle Eocene rocks mainly build the mountains and high scarps overlooking
both sides of the Qattamiya– Ain Sukhna road, while both the Upper Eocene
and Oligocene sediments fill the low topographic areas (grabens). Detailed
field studies have proved that the Paleogene succession in the study area
consist sstratigraphically of seven different rock units arranged from base to
top: Minia Fm., (TelMn), Gebel Hof Fm., (TemHo),Observatory Fm., (TemOb)
coeval with Sannor Fm., (TemSn)in the eastern part of the study area, Qurn
Fm., (TemQn),Maadi Fm., (TeuMd), and Gebel Ahmer (ToAh) Formation.
In general, the first six lithostratigraphic units represent the different stages of
the Eocene, while the last belongs to the Oligocene. A simplified geologic
map of the study area is given (Figure 5-30). In addition to the sedimentary
rocks, some volcanic sheets mostly basalts, were recorded from several
places along Cairo–Suez district. They were recorded at Gebel Abu Treifiya,
surrounding it from all side sexcept the northern face and also recorded to
the south of Gebel Umm Reheiat along the Qattamiya– Ain Sukhna road,
constituting prominent hillocks. The basalts were extruded asa result of the
rejuvenation of the E–W and NW–SE normal faults during late Oligocene and
Early Miocene (Said 1962).These basalts were assigned by Meneisy and
Abdel Aal (1984), using K/Ar method, to the late Oligocene-early Miocene
(Aquitanian; 22±2 Ma.).
A detailed description of the different rock units exposed in the study area is
given below, from oldest to youngest:
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Figure 5-30
Geological Map of the Studied Area
(after Sallam et. al., 2015)
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Minia Formation (TelMn)
The term Minia Formation was introduced by Said (1960) to replace Zittel’s
upper Libyan (1983) including about 35 m section of thick-bedded, white,
alveolinid limestone including Alveolina sp. and Orbitolites sp. at its type
locality: Zawiet Saada, opposite Minia City. In the Nile Valley, it conformably
overlies the Ypresian Thebes Formation and underlies the white milky
limestone of the Samalut Formation (Bishay 1961).Based on larger benthic
foraminifera, according to Sallam et. al. 2015 the Lower Eocene Minia
Formation only exposed at GebelAbu Treifiya, whereas it is missing in other
sections. It representsthe oldest Eocene rock unit exposed in the study area.
However, Barakat and Abou Khadrah (1971) though they recorded the Minia
Formation at the base of Gebel Abu-Treifiya, however, they assigned its age
to the Middle Eocene(Lutetian). The thickness of the Minia Formation at
Gebel Abu-Treifiya attains approximately 210 m, mainly composed of thickbedded limestone, gray to whitish gray, white to snow-white, dolomitized in
places, and chalky in others. The Minia Formation is poor in foraminiferal
content at the lower mostbeds, including well-marked chert bands and
nodules, enriched in nummulites and alveolines upward. TheMinia Formation
exposed at Gebel Abu Treifiya can belithologically subdivided into four
different members occupying small areas, hard to map to a reasonable
scale.The first basal member (Mn1) of the Minia Formation assumes a
thickness of about 35 m, decreases westwards due to the tilting of Abu
Treifiya block to the west and southwest directions, and sinking below the
second member (Mn2) of the Minia Formation. The first member (Mn1) mainly
consists of poorly fossiliferous limestone, gray to whitish gray, very hard,
dolomitized in places, thin bedded, and highly pitted at the lowerbeds
including well-marked chert bands (30–40 cm thick) resulted by the
replacement diagenesis of the limestones and dolomites of this member. The
base of the first member is not exposed where thick basalt dykes and sills
were intruded .The second member (Mn2) of the Minia Formation assumesa
thickness of about 55 m, mainly composed of nummulitic limestone, snowwhite, thick bedded, chalky in some places and crystalline in others, and rich
in larger benthic foraminifera and echinoids. Chert bands and nodules are
also common. An angular unconformity is detected between the first and the
overlying second member of the Minia Formation, where the beds of the first
member (Mn1) is steeply dipping (40–50°) due southwest, whereas the
overlying beds of the second member (Mn2) are dipping (20°)toward the west
and southwest directions. The second memberis unconformably overlain by
the beds of the third member(Mn3) with an erosional surface represented by
2.5-m-thickpaleosol horizon, pinkish and earthy gray, hard, and coarse
tomedium-grained sandstone. Paleontologically, the second member (Mn2)
of the Minia Formation yields some benthic foraminiferal species as
Nummulites
praecursor, Orbitolites pharaonum Schwager, oneof the
precursors of Nummulites gizehensis group ,and Nummulites spp., the
occurrence of which indicates thelate Ypresian age for this member, a result
that matches well with the conclusion of Boukhary and Abdel Malik (1983)
that the age of the Minia Formation is late Early Eocene (Cuisien).The third
member (Mn3) of the Minia Formation is mainly composed of a cliff-forming,
thick-bedded, gray, dark gray to brown very hard, dolomitic limestone,
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assuming a thickness of approximately 65 m. The nummulites in this unit are
common, but they are completely dolomitized leaving voids in situ. This
member is conformably overlain by the fourth member (Mn4) of the Minia
Formation with a gradational contact in-between. The stratigraphic position of
the (Mn3) in-between the late Ypresian(Mn2) and (Mn4) suggests the same
age for this member. The fourth member (Mn4) of the Minia Formation
consists of alveolinid limestone, grayish white to yellowish, thin bedded, hard,
bioturbated in places, chalky in others, and rich in larger benthic foraminifers,
alveolines, serpulids, and bryozoan remains. This member forms a vertical
wall, attaining approximately55 m thick, and capped by 0.5-m reddish brown,
hard, siliceous bryozoan limestone crust reflecting shallowing-upward
sequence. Paleontologically, the fourth member (Mn4)of the Minia Formation
is very rich in Alveolina sp. indicating also Late Ypresian age. The
relationships between the different members of the Minia Formation show a
highly seismic, uneven precipitation of these units. The unconformity inbetween the two lower members, (Mn1) and (Mn2), and also the paleosol
layer in-between(Mn2) and (Mn3) ascertain this approach.
Mokattam Group
The Mokattam group can be described and classified into the following
formations:
Gebel Hof Formation (TemHo):
This rock unit was proposed by Farag and Ismail (1959) to describe about
120-m-thick section of white limestone, chalky at base, alternated with thin
bands of hard dolomitic limestone at its type locality in Gebel Hof (Helwan
area).The Gebel Hof Formation has a limited distribution throughoutthe study
area. It is exposed at the base of two sections: Gebel Abu Shama and Wadi
Gharaba. The exposed thickness of Gebel Hof Formation at Gebel Abu
Shama ranges from15–18 m, which considerably decreases eastward to
about8.0 m at Wadi Gharaba. In both sections, the basal contact between
Gebel Hof Formation and the underlying rock unit isnot exposed; therefore,
the 18 m should be considered here a minimum thickness. The Gebel Hof
Formation is conformably overlain by the Observatory Formation with a
gradationalcontact in-between. Lithologically, the Gebel Hof Formation at
Gebel Abu Shama is mainly composed of nummulitic limestone, gray to
grayish white, hard, thin bedded, sandy inplaces, and slope forming. At Wadi
Gharaba section, theGebel Hof Formation is mainly composed of thinbedded, white to yellowish white, hard, sandy, bioturbated, and nummulitic
limestone including dolomitic limestone bands. Paleontologically, the Gebel
Hof Formation at Gebel Abu-Shama and Wadi Gharaba sections yields the
following foraminiferals pecies: Nummulites bartovigatus Boukhary
andHussein (Boukhary et al. 2002) and Nummulites migiurtinus Azzaroli.
These foraminiferal species suggest Bartonian age for Gebel Hof Formation.
Observatory Formation (TemOb)
This formation was introduced by Farag and Ismail (1959) describing about
80 m, white to golden-tan, marly, and nodular limestone section from the
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Observatory Plateau, east o fHelwan. It was considered of Lutetian age by
these authors.
In the study area, the Observatory Formation partly constitutes the main bulk
of the high scarps overlooking both sides of the Qattamiya– Ain Sukhna road,
also found at Gebel Abu Shama, Gebel Sad El Naam, Wadi Gharaba, Gebel
Nasuri,
Gebel
Anqabiya,
Gebel
El
Qattamiya,
and
Gebel
UmmReheiat.Lithologically, the Observatory Formation is mainly composed
of nodular nummulitic limestone, white to whitish gray, moderately hard, thin
bedded, bioturbated, chalky at the lower part, while it includes hard, dark
gray, bioturbated, dolomite beds in the middle and upper parts. The nodular
limestone characterizing the lower part of the Observatory Formation
indicates an unstable area during deposition, probably related to highly
pulsating seismicity in the area. Well-marked chert bands (12 cm each) and
concretions are most common in the middle part. Iron pockets were also
recorded at the sites of fault planes between the Observatory Formation and
the Upper Eocene Maadi Formation. The upper part of the Observatory
Formation is characterized by a great abundance of coralline and bryozoan
colonies-forming. The growth of the bryozoa and corals probably indicates
deposition in warm, high salinity water, and soft substrate (Cheethman 1963;
El-Safori et al. 1997). Echinoid tests, pelecypods, and large gastropod molds
are also common.
Both Gebel El Qattamiya and Gebel Umm Reheiat sectionse xpose the
Observatory Formation at their lowermost parts, with nearly the same
lithological characteristics and the same thickness (approximately 60 m thick
for each). The Observatory Formation in the two sections begins at the base
with a carbonate unit, composed mainly of nodular, thin-bedded, chalky,
nummulitic limestone (45–50 m thick), followed upward by a distinct horizon
(10–15 m thick) of bryozoans limestone .The Bryozoan remains are
embedded in a coarse-grained sparry calcite groundmass exhibiting
recrystallization in parts. The noticeable difference between the two sections
is a marked increase in the dolomite beds at Gebel Umm Reheiat section
than in Gebel El Qattamiya,probably reflecting the increasing of
dolomitization in the former section. Also, the Observatory Formation at
Gebel Umm Reheiat section includes two well-marked horizons of oval and
rounded concretionary chert nodules, sometimes elongated, which are
disseminated in the country carbonate rocks. The first horizon of nodular
chert is located at the middle part of the formation associated with the
dolomite beds, while the second horizon lies just below the bryozoans
limestone banks. The chert nodule is dull-colored, hard, and compact and
splinter when struck with a hammer. The chert nodule ranges from 8–15 cm
in width probably produced by the secondary replacement of the carbonate
minerals and fossils within shallow marine shelf. The Observatory Formation
at Gebel El Qattamiya and Gebel Umm Reheiat is conformably overlain by
the Qurn Formation. At Gebel Abu Shama and Wadi Gharaba, the
Observatory section is nummulitic, coralline limestone; white to gray, hard,
thin bedded, cavernous, bioturbated at the top. Pelecypods, gastropods, and
echinoid tests are common. The Observatory Formation assumes a thickness
of about 40 m at Gebel Abu Shama and nearly the same thickness at Wadi
Gharaba section. It conformably overlies the Gebel Hof Formation
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andconformably underlies the Qurn Formation. Paleontologically, the
Observatory Formation yielded rich benthic larger foraminiferal assemblages
suggesting the Bartonian age for this formation.
Sannor Formation (TemSn) = bservatory Formation
The Sannor Formation is well represented at two sections located in the
eastern part of the studied area namely Gebel Akheider and Gebel El
Ramliya. At Gebel Akheider, the Sannor Formation assumes a total thickness
of about 175 m, consists mainly of nummulitic bryozoan limestone at base
and chalky limestone rich in Somalina stefaninii Silvestri at top, which
represents an index fossil to the Bartonian age. Lithologically, the Sannor
Formation at Gebel Akheider can besubdivided into two members . The first
member , 92 m thick, is mainly composed of nummulitic bryozoans limestone,
earthy gray to grayish white, hard, thick bedded, dolomitic, rich in Nummulites
bullatus at base, chalky at middle, and sandy and bioturbated, including chert
nodules at top, which may reflect a swallowing-upward sequence. Pelecypod
and gastropod molds are common. The second member , 83 m thick,
consists mainly of chalky limestone, white, hard, thick bedded, wall forming,
bioturbated, and cavernous at the top part rich in Somalina stefanini iSilvestri
and Dictyoconus aegyptiensis Chapman. Algae andbryozoan remains
increase upward. Chert nodules are very rare. The contact between the two
members is characterized by the presence of a planation surface composed
of 2.0 m glauconitic greenish sandstone bed (unconformity surface).At Gebel
El Ramliya, the Sannor Formation, ca. 120 m. thick, consists mainly of chalky
bryozoan nummulitic limestone, white to earthy gray, hard, banded, cross
bedded, cavernous, dolomitic in parts, including chert bands and nodules at
the lower part of the section, whereas the section is chalky upward. Algae are
most common in the upper part of this section. Among benthic foraminifera,
the most valuable for bio-stratigraphical purpose are Somalina stefaninii
Silvestri, Dictyoconus aegyptiensis Chapman ,Rhabdorites minima Henson,
and others. These fossils indicate the Bartonian age for the Sannor
Formation.
Qurn Formation (TemQn)
The Qurn Formation was originally proposed by Farag andIsmail (1959) in the
Qurn high area, east of Helwan, includinga bout 97-m-thick section of chalky
and marly limestone alternating with sandy marls and assigned its age to the
Late Eocene Based on foraminiferal assemblages, Strougo (1985)and
Strougo and Boukhary (1987) suggested a Middle Eocene age to this
formation.
In the area studied, the Qurn Formation is easily recognizable due to its
lighter colors in contrast with the darker colors of the underlying Observatory
Formation. Lithologically, theQurn Formation is mainly composed of marly
limestone, soft marls at the base alternating with fossiliferous sandy marl
beds. Upward, the Qurn Formation is dominated by chalky limestones very
rich in nummulites, echinoid spines, oysters, and rare bryozoa. The
moderately hard lithology of the Qurn rocks with respect to the hard nature of
the underlying Observatory rocks has resulted into retreating hillocks of the
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Qurn Formation capping the Observatory Formation with wide benches inbetween. At Gebel El Qattamiya, the Qurn Formation can be subdivided
lithologically into two members. The lower member (Qn1; 15–20 m thick) is
composed of marly limestone and marl interbeds, yellowish white to faint
yellow, moderately hard, thin bedded, sandy, chalky in places, bioturbated,
fossiliferous rich in Ostrea reili, Vulsellacrispata, Lucina pharaons, and Lucina
egyptiaca with a notable decrease in the foraminiferal content reflecting a
moreshallow marine depositional environment. The upper member(Qn2; ca.
15 m thick) of the Qurn Formation consists of white chalky limestone with few
interbeds of sandy marl. This member (Qn2) is characterized by abrupt
increase in nummulites than that in the lower member (Qn1). Echinoid spines,
Turritella sp., and oyster shells are also very common. The Qurn Formation
attains a thickness of about 35 m atGebel Abu Shama, 15 m at north Wadi
Gharba, 30 m at Gebel El Qattamiya, and about 25 m at Gebel Umm Reheiat
section. The Qurn Formation conformably overlies the Bartonian Observatory
Formation and underlies unconformably the Upper Eocene Maadi Formation.
Paleontologically, the Qurn Formation in the studied sections is characterized
by the following foraminiferal species: Nummulites aff. pulchellus,
Nummulites sp. cf. and others .These species whether larger benthic
foraminifers orostracods relegate the Qurn Formation to the Bartonian.
Maadi Formation (TeuMd)
The Maadi Formation was introduced by Said (1962) to describe a clastic
section with minor carbonate beds rich in oysters and Carolia placunoides
Cantraine, overlying the Lutetian Mokattam Formation at Gebel Mokattam,
east of Cairo. The Maadi Formation was assigned by Said (op. cit)to the Late
Eocene age, coeval with Wadi Garawi and Wadi Hof formations described by
Farag and Ismail (1959) in Helwan area.
In the study area, the Late Eocene witnessed a dramatic change in the
sedimentary facies from pure carbonates (Observatory and Qurn formations;
Bartonian time) to clastics with minor carbonate facies (Maadi Formation;
Priabonian) indicating the change of the depositional regime during the
Bartonian and the Priabonian. The Priabonian Maadi Formation has a wide
area distribution in the area studied covering alarge stretch extending from
Gebel Mokattam east of Cairo to Gebel Ataqa along the Qattamiya–Ain
Sukhna road. This formation is a fossiliferous subtidal to tidal shallow marine
carbonate–clastic section attaining a total thickness of about60 m . The lower
40 m thick of the formation consists mainly of marly limestone, shales,
ochreous gritsand yellowish brown, gypseous marls intercalated with sandy
marl beds crowded with Ostrea clotbeyi and Ostrea multicostata forming a
marked oyster bank. Above this bank, a thin bed, (ca. 85 cm thick) of
ferruginous sandstones was recorded. This section is followed upward by
about 15 m thick fissile, laminated, greenish gray gypseous shales including
ferrigenous pockets and alternated with small scale cross-bedded sandstone
and siltstone, capped by hard bed (5.0 m thick) yellow marly limestone
overcrowded with Carolia placunoides Cantraine forming another oyster
bank.
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The thickness of the Maadi Formation varies from about60 m at Bir Gindaly
section opposite the Qattamiya Cement Factory, 30–40 m southwest of
Gebel El Qattamiya, 20 m at Gebel Abu Shama, and 8.0 m thick in some
residual hills atWadi Gharaba. The deposition and distribution of the Maadi
Formation were mainly controlled by the predominant structural setting of the
area prior to its deposition in grabens, half grabens, and foots lopes of the
down-faulted blocks, hence the variation in thickness.
At many places, especially at graben and half-graben areas, e.g., Bir Gindaly,
a thick section of the Maadi Formation was developed, where the maximum
thickness reaches more than60 m, while in other places, e.g., northeast side
of Gebel El-Qattamiya and Wadi Gharaba sections, the lower 40 m thick of
the Maadi Formation is totally missing, where the Carolia placunoides
Cantraine banks characterize the upper part of theMaadi Formation are
directly overlying the Middle Eocene rocks with wavy contact in-between
indicating a surface of unconformity. Besides, at some places in GebelEl
Qattamiya, the Maadi sediments are rich in oysters and Carolia placunoides
Cantraine making tongues-like and filling the small gullies down from the upthrown Bartonian Observatory and Qurn formations. The lithologic
characteristics of the Maadi Formation with marked increasing of sand and
clay ratio reflect the continuous shallowing and gradual retreation of the
Priabonian shoreline northwards together with the emergence of theMiddle
Eocene blocks. The faulting movement was most probably associated with a
period of erosion indicated by the presence of 1.5 m reddish, fossiliferous
limestone bed usually caps the down-faulted blocks. The Priabonian Maadi
Formation unconformably overlies the Bartonian Qurn Formation and
unconformably underlies the Oligocene Gebel Ahmer Formation.
Gebel Ahmer Formation (ToAh)
The name of this formation was originally derived from El Gebel El-Ahmar
(i.e., Red Mountain), which is located east of Cairo, near the suburb of
Heliopolis. It is mainly composed of varicolored (yellow, red, reddish brown),
cross bedded, friable, coarse to fine-grained, ochreous sands including
bands of gravels, dark brown to black, disc-shaped, sometimes elongated
,pebble to cobble size (more than 4.0 cm in diameter),and capped by a dark
gray to brown, very hard, quartizitic sandstone bed (1.0–2.0 m thick) .
Silicified wood and root casts are very common at the topmost part of the
Gebel Ahmer Formation. Snails of fresh water are found. The Oligocene
Gebel Ahmer Formation is widespread covering a large stretch east and
northeast of Gebel Mokattam e.g., Gebel El-Ahmer (type locality), Gebel
Yahmoum El-Asmar, Gebel Nasuri, El Anqabia, Gebel Ikhshein and Bir
Gindaly areas, where its thickness ranges from 40 to 100 m. The Oligocene
sands and gravels are sporadically occurring eastward of the Gulf of Suez,
forming several small exposures. In the first area south and northeast of
Gebel El Qattamiya, the Oligocene sediments (20–30 m thick) abut against
the Middle Eocene beds filling many low topographic areas (grabens) easily
recognized from a distance owing to their vivid colors (i.e.,red, yellow,
brownish yellow, and whitish gray) which contrast with the surrounding earthy
gray colors of the Eocene rocks. Silicified tree trunks are common in this
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section. South of Gebel Akheider along Qattamiya–Ain Sukhna road, the
Oligocene section is approximately 40m. thick sands and gravels (quarried),
brownish yellow to reddish brown to palered, including many conglomerate
lenses and beds (Figures 5-31 & 5-32 (A)). A basalt dyke was injected in the
same sands and gravels southwest of Gebel El Qattamiya along the
Qattamiya– AinSukhna road. This basalt is a continuation of the basalt
eruptions injected into the Gebel Ahmer Formation near its top, at Gebel
Nasuri and Gebel Anqabiya at Cairo–Suez road. The age of basalt was
determined by Meneisy and Abdel Aal(1984) using K/Ar method as
Aquitanian (22±2 Ma).
The Gebel Ahmer Formation is of a fluviatile origin deposited from westerly
and northerly flowing meandering fluvial system filling local topographic
depressions in the stretch between Gebel Ataqa in the east and Gebel
Mokattam in the west. The thickness of the Gebel Ahmer Formation is
variable due to structural setting, since it varies from 40 to100 m at Gebel
Ahmer, 20 m thick at Gebel El Qattamiya andWadi Gindaly, and decreases to
5.0 m thick south of Gebel Umm Reheiyat. A subsequent phase of thermal
silica springs, geyser and basalt eruptions took place after the deposition of
the Early Oligocene sands and gravels, due to the rejuvenation of the E–W
and NW–SE faults during the late Oligocene(Shukri 1953; Shukri andAkmal
1953; Al-Ahwani 1982). This has castle-like forms of red and brown silicified
(Figure 5-32(B)) tubes cutting through the early Oligocene sands and gravels
and basalt sheets covering the early Oligocene sediments. Stratigraphically,
the Gebel Ahmer Formation unconformably overlies the Upper Eocene Maadi
Formation and unconformably underlies the Miocene sediments or basalt
sheets.
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Figure 5-31
Stratigraphic columnar section of the Oligocene
Gebel Ahmer Formation Along Qattamiya - Ain Sukhna road
(after Sallam et. al. 2015)

_______________________________________________________________________________________________________________________________________

ESIA for Cairo New Capital, 4800MW Combined Cycle Power Plant
September 2015

Chapter 5- Page 66 of 223

Figure 5-32(A)
a- Field photograph showing cross-bedded rippled sands and gravels of Gebel
Ahmar Formation, Gebel El Yahmoum area. (Looking west). b- The uprising silica and
iron-bearing solutions through fault caused the Gebel Ahmar Formation of hard ironstained quartzites, Nasr City.
(Looking Southeast)
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Figure 5-32(B)
Field Photograph showing Thousands of Silicified Wood Pieces Clustered Irregularly
on the Surface of Gebel Ahmar Formation,
Gebel El-Khashab, Eastward of El-Maadi Area
(Looking northeast)
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Basalt flows
The basaltic flows are cropped out to the east of Cairo extending along the
Cairo-Suez road and seem to have climbed along the faults that affected the
area during the Oligocene time. (Tosson, 1954), assigned these basaltic
flows to be of same phase of magmatic activity for they are all similar
stratigra-phically and or petrographically. On the other hand, Meneisy (op. cit)
assigned these basalts to the Oligo-Miocene volcanicity that was related to
the Red Sea opening. The basaltic flows in the study area unconformably
overlie the Gebel Ahmar terrestrial Formation, and underlie the Marine
Miocene sequence, (Figure 5-33). These are composed of olivine basalt
which is dark green, grey and black colored, and when weathered these
become soft and brown. In some cases, the basalts have a vesicular
structure and weathered into rounded pebbles and boulders due to
exfoliation and show a crude stratification, which may be due to successive
flow accumulations. Several basalt flows are recorded all over the Cairo-Suez
district. The largest exposure is at Gebel Abou-Treifiya in which, the basaltic
flows is confined to the downthrown sides of the faults surrounding the major
block of Abou- Treifiya from all sides except the north and cover the
Mokattam Formation limestones. In the area between Gebel Gafra- Gebel
Iweibid about 12km o the east of Dar El-Beida there is a patch of basalt
bounded on both sides by two normal NW-SE faults; this outcrop has been
previously mapped by Shukri and Ayouty (1956) using aerial photographs
and they give an estimation of about 25m thick. Along the same fault trend,
another basalt outcrops are present (about 7.5km northwest from the later
outcrops). In the New Cairo area some basalt patches are encountered
mainly at the northern and southern slopes of Gebel EL Anqabiya-Gebel
Nasuri, Shukri and Akmal (1953) they give about 17m thick of basalt flows at
this area. Some patches are also located at Gebel Yahmoum El-Asmar as
well as it seems to be cutting by Wadi El-Nasuri along its upstream area.
Other thin basalt exposures are mapped in the area between Wadi ElHalazoni westward to Ezbat Al-Hajanah in the northeastern part of Al Hay-El
Ashir, east of Madinet Nasr. The careful investigation of mapped basalts
flows in the study area show that, the basalt occurrence seems to be crosscutting the contact between Oligocene and Marine Miocene deposits and
there is no any evidence is obtained anywhere in the area showing the
volcanic rocks cutting through or covering the Miocene deposits. This relation
are known in every exposures of basalts in the Cairo-Suez district except the
later one located at Ezbat Al-Hajanah area, in which, the basalt mapped
between the Oligocene in the south and Pliocene deposits in the north.
These occurrences are confined to faults that affected the area. It is also
interesting to notice that, the basaltic flows exposure plotted by Said, 1962
northward at the western slopes of Gebel Hamza area, is not existing. This
confirms with the geologic map published by Swedan (1992).
Miocene Rock Units
The Miocene sequences in the north Eastern Desert have a wide distribution
and are exposed on both sides of the Cairo-Suez and Cairo-Ismailia
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highways; it is lie unconformably over the Gebel Ahmar fluviatile Formation
and they are met with occupying the topographic lows and flat plains relative
to the Middle Eocene. In some parts of the study area, they overlie the
basaltic sheets. The thickness of Miocene deposits increase from Cairo
eastwards in contradistinction to the Upper Eocene and Oligocene
sediments, (Sadek, 1968). The detailed study of the surface Miocene
sections in the Cairo-Suez area was made by Depert and Fourtau (1900),
Barron (1907), Ganslen (1947), Shukri and Akmal (1953), Shukri and ElAyouty (1956), Abu-Khadrah (1968). The later three authors proposed that,
the Miocene sequence in this area can be divided into two rock units: a lower
unit composed of sandstones, sandy limestones, marl, clay stones and algal
limestones richly with marine fossiliferous, to which they assigned as (Early
to Middle Miocene age) and an upper unit made up of non-marine fluviatile
sediments containing Gastropods of fresh water character which they
regarded as (Late Miocene). Abdel-Hady (1965), Abdullah and Abdel-Hady
(1966) divided the Miocene succession in Sadat area on the western side of
the Gulf of Suez into three stratigraphic rock units. The Sadat Formation at
the base is composed of a white or pale yellowish calcareous unit and is
assigned to the Burdigalian age.
The Hommath Formation, overlying the Sadat Formation and composed of
yellowish brown sandy and shaley units and it is assigned to the Vindobonian
age. The upper formation is the Hagul Formation. It is composed of coarse
white calcareous sandstone with green shale interbeds, assigned to the
Upper Miocene. Al-Ahwani (1977) studied the geology of Agrud area which
lies at the extreme eastern part of the Cairo-Suez district (15km to the west
of Suez) and applied the classification of Abdullah and Abdel-Hady (1966)
for the Miocene sediments in Sadat area.
The National sub-Committee of rock-stratigraphic classification of the
Miocene in the Gulf of Suez and Cairo-Suez district (1979) classified such
Miocene rocks into the following rock units, from the younger to the older as:
i- Upper Miocene:
Hagul Formation.
ii- Middle Miocene:
1. Geneifa Formation.
2. Hommath Formation.
- Gafra Member
- Abassia Member
- Reishi Member
iii- Lower Miocene:
Sadat Formation.
The present study follows this classification except that, the Hagul Formation
is considered as of Pliocene age (Swedan et al, 1992). The Sadat Formation
of Lower Miocene is unexposed in there under consideration, while the
Hommath and Geneifa Formations is only exposed as Middle Miocene rock
unit.
-

Hommath Formation
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The term Hommath Formation was first used by Abdullah and Abdel-Hady
(1966) to describe the Middle Miocene rocks at the southern side of Wadi
Hommath along the Gulf of Suez. It is composed of interbedded yellow sandy
limestone, yellow friable sandstone, yellowish brown sandy marls with
calcareous grits at the bottom, (Figure 5-34).
In the studied area, the Hommath Formation covers a wide area, occupying
the area northeast of Gebel Anqabiya, west of Gebel El-Nasuri, north of
Cairo-Suez road, El-Gafra ridge, northern parts of El-Sherouk city and
eastwards to the northern parts of Badr city. Northward, the Hommath
Formation sinks down the Quaternary deposits of Belbeis Formation and
crops out forming a patchy ridges in Enshas area. It is generally yellowish
brown and is predominantly sandy facies. This formation lies unconformably
over the underlying basaltic flows and Gebel Ahmar Formation of Oligocene
age and underlies conformably the Geneifa Formation of the Middle Miocene.
However, the Oligocene-Miocene contact was not easily defined at some
localities, where it is masked by gravel wash from the Oligocene. Shukri, ElAyouty and Morcos (1971), studied the geology of Dar El-Beida area based
on aerial photographs and field examination and noted that’s; this formation
ranges in thickness about 10m in the western part of mapped area to about
25m in the east (Figure 5-34).
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Figure 5-33
Field Photograph showing the Crude Stratification, Boulders of Basalts have a
Vesicular Structure, Astern Limb of Gebel Anqabiya

Figure 5-34
P1hotograph showing the Interbedded Yellow Sandy Limestone, Yellow Friable
Sandstone and Yellowish Brown Sandy Marls Northern Parts of El-Sherouk City
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-

Geneifa Formation

The name Geneifa Formation was first used by Ghorab and Marzook (1965)
to represent the upper-most limestone beds capping the marine Miocene in
Cairo-Sukhna area. Its type locality is at Gebel Geneifa to the west of the
Suez Canal. It has a thickness of about 68.5m of yellowish white to snow
white limestone, with abundant corals and Heterostegina overlies the
Hommath Formation. It represents the Middle Miocene of shallow marine,
warm water environment. In the area under consideration, the Geneifa
Formation is made up of yellowish white limestone overlying Hommath
Formation and underlies the calcareous sandstones of Hagul Formation of
Pliocene age. It forms the top part of the Miocene ridge dipping 4°-5° N. and
extending east west to the south of the Cairo-Suez railway from Wadi El-Furn
eastwards through El-Reibiki, Wadi El-Gafra stations and further east. It is
cropping out at Um Shash El-Girba and south of Qalet Um Qamar and
covering small patches located at the northeastern side of Wadi El-Gafra to
the north of Cairo-Suez railway and north east of Trabil El-Gafra. This unit
dips few degrees to the north and shows variations in thickness from west to
east attaining few meters in the west and increasing eastward to reach about
19 m at Gebel El-Mashash El-Gafra and further east (Swedan et al, 1992). It
is thus clear that the Marine Miocene shows a marked thickening eastwards
towards the Gulf of Suez, as previously marked by Barron, 1907. This may
indicate deepening of the Miocene sea in that direction; however, the vertical
variation in sedimentation, as evidenced by the occurrence of sandstone
intercalations, suggests oscillation of the sea bottom at that time. El-Fayoumy
(1968), seems that; the sea of that time was standing at the foot of
Mokattam-Ataqa plateau and clear that the sea at that time encroached into
two structural gulfs situated at the present day Nile Delta and the Gulf of
Suez. Shukri, El-Ayouty and Morcos (1971), suggested that’s the Marine
Miocene deposited in shallow marine environment of warm to tropical waters.
Pliocene Rock Units
The Pliocene deposits cover small patches located to the north of Gebel
Anqabiya, Wadi Halazoni and near Sheraton houses, to the south of Cairo
airport. Also; it forms a strip to the north of the Cairo-Suez road between
contours 180 and 210m and extends to the foot of Gebel Um Qamar. Said
and Beheri (1961), studied the marine Pliocene exposure to the northeast of
Cairo. They stated that; the Pliocene outcrop forms an elongated ridge made
of sandy limestones and marls and pocked with abundant Ostrea cucullata,
and algal remains. They concluded that this outcrop represents the deposits
of an open Pliocene sea that contrasts with the underlying gravelly facies
described by Shukriand Akmal (1953) and Shukri and Ayouty (1956), which
might be related to the late Miocene -early Pliocene Wadi gravel. They
described 20m of white, cross-bedded, coarse-grained sands with some clay
and conglomerate, capped by a thin bed (less than 0.5m) of white or bale
grey, hard, very dense, porcelaneous limestone. The Pliocene deposits are
divided (according to Swedan, 1991) into the following formations:Hagul Formation
The name was first used by Abdullah and Abdel-Hady (1966) to refer to the
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Upper Miocene beds. Composed of 21.70m of coarse, white, calcareous
sandstone with sub-angular quartz grains and bands of flint pebbles with
green shale interbeds and chalky sandy limestone bed at the top. This is
covered by a layer of large flint pebbles in sandy shally matrix, with fragments
of petrified wood. The type section was measured at the southern side hill of
Wadi Hagul. Said (1990), concluded that the Hagul Formation of Abdullah
and Abdel-Hady (1966), and the Hazi Formation form one sequence that
could have developed during the wet phase of the Late Pliocene. In the
regional scale of the study area,the Hagul Formation is exposed to the north
of Cairo-Suez railway, forming a strip extending parallel to railway, from Wadi
El-Furn east ward through El-Reibiki , Wadi El-Gafra, El-Gafra station and
further east, also covering small patches located at both sides of Wadi ElGafra to the south of Ismailia-Cairo desert road, Wadi Muftah, and to the
north of Gebel Um Shash El-Girba. The Hagul Formation has patchy
exposures to the north of Gebel Anqabiya and Sheraton houses east of Cairo
airport. Lithologically, it is made up of sands and calcareous sandstone
interbedded with clay and sandy limestone. It lies unconformably overlies the
Marine Miocene and covers with the Quaternary deposits.
-

Wadi El-Halazoni Formation

This Formation is exposed at Wadi Halazoni, to the south of the Cairo-Suez
road and to the east of Nasr city. Lithologically, it is composed of limestone
boulders imbedded in calcareous matrix.
Quaternary Deposits
The Quaternary deposits cover a great part especially in the northern portion
of the east Nile Delta. They cover mainly the northern and western parts of
the studied area. These are formed of sand, gravel, clay, sand dunes,
aeolian sand and sand accumulation. Besides, wind-blown and alluvium
sands cover the older beds in the topographic lows, slopes and wadies within
the city and other locations in the study area. In general, sands are yellow
and fine-to coarse-grained. The Quaternary deposits covering the area can
be divided into the following rock units, according to EGSMA (1997).
Wadi deposits
It consists of loose to poorly cemented, loamy sand mixed with granules,
pebbles and rock fragments. It is dominant in the courses floor of many of the
present day wadies e.g. Wadi Anqabiya, Wadi El-Nasuri, Wadi El-Gafra,
Wadi El-Furn and Wadi El-Wattan and their tributaries.
-

Sand dunes, sand sheets and stabilized sand dunes

The sand dunes are represented by El-Khanka dune field, which is located to
the north of the Cairo-Ismailia road and to the east of the Cairo-Belbeis
desert road in the western part of the study area. It is formed of a huge
accumulation of sand dunes of longitudinal and barchan types and having a
maximum elevation of about 120m. Recently; most of that’s sand dunes are
capped with the building stone to prevent its migration to the neighboring
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areas . Stabilized sand dunes and sand sheets cover the area extending
from El-Salaam city, parallel to the Gebel El-Asfar farm in a northward
direction till Enshas area. East of El-Khanka sand dunes, the sand sheets,
about 30-50cm thick show aeolian recognizable ripple marks.
2. Structural Setting
This part deals with the structural analysis of the different structural elements
in the study area in respect to the structural styles in the north Eastern Desert
Generally; the mechanical interpretations of the structural pattern of
Northeastern Egypt bring out an important point; most of these structures
have been produced by the same set of stresses that seem to have affected
the Red Sea and the Mediterranean Sea regions which are responsible for
bringing the structural features of the area to their present shape. Yossef
(1968), studied the major structural pattern of Egypt in relation to the stress
that produced them through the analysis and extrapolation of field observed
structures, especially those related to the Red Sea, Gulf of Suez, Gulf of
Aqaba and Nile Valley.
He grouped the main structural elements of Egypt into 8 categories as the
following:
(1). Gulf of Suez-Red Sea fault trend (N 35º W),
(2). Gulf of Aqaba fault trend (N 15º W),
(3). E –W fault trend,
(4). N –S fault trend,
(5). N 45º W fault trend,
(6). North Sinai fold trend (N 70º E),
(7). Folds parallel with faults,
(8). Folds oblique to major faults,
He concluded that these structural elements have been originated by
compressive forces acted mainly from N10ºW and S10ºE and produces
shears which expressed as right and left-lateral strike slip fault at the Gulf of
Suez, Gulf of Aqaba, the Red Sea and most of the Nile Valley during the
Precambrian time. He added that these original forces produced also a series
of nearly E-W thrust faults. Later these forces slightly shifted westward
N20ºW and S20ºE to produce the North Sinai folds and other sets of faults
N-S and N45ºW deviating 10º to 15º westwards from the older fractures. In
which the later stress would be approximately perpendicular to the surface
axes of the North Sinai folds (N 70º E). As to the fold parallel with faults; the
same author stated that they are abundant along the Cairo-Suez road and
many other areas. Many such folds form anticlines on top of horst blocks
especially near the Cairo-Suez road or form synclines in the troughs of
grabens e.g., in the Eastern Desert along the Red Sea. This fact and the
general parallelism with major faults indicate that this type of folding is the
result of vertical block movements along faults in the basement.
The structural analysis of the different structural elements detected in the
present study either; surface and subsurface structural elements showed
that, most of the predominant structural trends that’s effect the study area are
related to the great influence of the Gulf of Suez– Red Sea, and the
Mediterranean tectonic setting that effected on the Northeastern Desert area
along its geological history (Figure 5-35) as well as the Syrian Arc tectonic as
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oldest one than the others. Most of these structural elements present as a
deep- seated fault affected the basement rocks and created on the surface to
show it’s clearly from the space imagery (Figure 5-36). Some of these
elements present as a shear zones mainly due to the horizontal movements
of different plates tectonics as Eurasian, Africa, Sinai, and Arabian plates to
each other's. These zones can be detected through the present study from a
different criterion, some of which can be detected from the Bouger anomaly
map when some faults have same strike but exhibit opposite directions of
downthrown , showing four right-lateral shear zones northwesterly and two
left lateral parallel shear zones trending northeasterly.
Others can be assumed depends on their horizontal displacement shown
clearly from the Landsat imagery. The en echelon pattern of some lineaments
observed on the Landsat image along most of the E-W deep-seated faults
with left stepping arrangements indicates that these faults occurred as strikeslip faults with a right-lateral movement, this are present at the six E-W
elongated ridges interpreted by Abd-Allah, 1993 (Figure 5-37). The linearly
elongated belts of en echelon fault belts have been interpreted by several
authors in different parts of world to overlie a preexisting deep-seated fault of
strike-slip movements (Chamberlin, 1919, 1940; Wilson, 1936; Smith, 1965;
Yossef, 1968; Webster, 1980, 1982; Mustafa, 1983; Mustafa et al., 1985,
Mustafa and Abd-Allah, 1991, 1992; and Abd-Allah and Bakry, 1994). The
later authors used this concept to interpret the en echelon faults in the CairoSuez district. Riedel (1929) and Wilcox et al. (1973) used clay cake
experiments to model the structures that could be formed in this cake when
subjected to simple shear couple (Figures 5-38, 5-39 & 5-40) and (Figures 541, 5-42 & 5-43). Right lateral strike-slip movement on a deep-seated fault
generates a belt of left-steeping en echelon normal faults while the left-lateral
movement creates a belt of right-steeping en echelon normal faults (Smith,
1965 and Webster, 1980). These faults which are created at surface are
joined together at depth into the deep-seated strike-slip fault (Segall and
Polard, 1980). The six E-w elongated left steeped en echelon normal fault
belts which are interpreted by Abd-Allah, 1993 are mapped in the present
study and interpreted to overlie E-W oriented deep-seated faults that were
rejuvenated by right-lateral wrenching during early Oligocene. This wrenching
was most probably divergent (Wilcox et al., 1973) as the structural style is
dominated by normal faulting. The right-lateral wrenching tectonics of the
north central part of Cairo-Suez district could be due to the Late Cretaceous
regional shear couple in Egypt. In early Oligocene, this right-lateral wrenching
tectonics was mildly rejuvenated and associated by the divergence on the
blocks on both sides of the deep-seated faults that resulted from the regional
stress that opened the Suez rift. That’s NE-SW extension mechanism which
leads to a pulling apart (rifting) of the Afro-Arabian plate during the Oligocene
(Robson, 1971) or in Oligo-Miocene (Garfunkel and Bartov, 1977) it believed
to be a responsible mechanisms that formed the NW-SE oriented faults of
the study area where the upper part of the lithosphere was ruptured due to its
extension. The structure analysis of this trend in our study and the different
authors believed that, the NW-SE oriented faults of the study area may have
had pre-existing predecessors. This assumption can be supported by the
deep seated occurrence of some of this trend with a shear nature. (Mustafa
and Abd-Allah, 1991) supported that; by the diagonal-slip movement
occurred on some of these fault. They interpreted such movement as a result
of stress field at an angle to pre-existing NW-SE oriented faults. The
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rejuvenation of this pre-existing fault by this stress field generating the
diagonal-slip displacement along these faults associated with volcanic
activities.

Figure 5-35
Digitized Geological Map of the Study Area, Modified
from Published Conoco Map, 1987.

_______________________________________________________________________________________________________________________________________

ESIA for Cairo New Capital, 4800MW Combined Cycle Power Plant
September 2015

Chapter 5- Page 77 of 223

Figure 5-36
Simplified Structural Map of the Southern Part of the
Cairo-Suez District
(after Mustafa and Khalil, 1994)
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Figure 5-37
Simplified Structural Map of the Southern Part of the
Cairo-Suez District
(after Mustafa and Khalil, 1994)

Figure 5-38
Lineament Map of the Study Area Derived from the Landsat ETM+ Image
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Figure 5-39
Digitized Structural form-line Map of the Cairo-Suez District, Modified from
(Mustafa and Khalil, 1994)

Figure 5-40
Rose Diagram showing a Detailed Main Trend of Lineaments in Different Structural
Basins for the Regional area between Cairo and Suez
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Figure 5-41
Rose Diagram and Histogram showing the Main Structural
Trends of Conoco for the Regional area between Cairo and Suez
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Figure 5-42
Rose diagram and Histogram showing the Main Structural Trends of Mustafa and
Khalil (1994), for the Regional area between Cairo and Suez
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Figure 5-43
Rose Diagram and Histogram Showing the Main Structural Trends of Mustafa and
Khalil (1994), for the Regional area between Cairo and Suez
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5.2.5

Wadi Degla Natural Protected Area
1. Introduction
Wadi Degla is one of the important valleys which extend from east to west
with a length of 30 km. It passes through the limestone rocks that had
remained in the marine environment during the Eocene Epoch in the eastern
desert ( 60 million years ). Therefore , it is rich with fossils . The height of
these rocks alongside the valley is around 50 m. A group of valleys flew into
this valley.
2. Petrified Forest
The Fossilized Forest Reserve is located some 18 kilometers east of the
town of Maadi in Cairo Governorate north of the road Katameya- Al Ain
Sokhna and covering an area about 7 km2 ( Figure 5-44) .
Wadi Degla region is rich in petrified forest density of legs and trunks of trees
in the composition of fossil wood and mountain, which belongs to the era
Aloolijusyny " 32 - 35 million years" consists of layers of sand and gravel and
a child and fossilized wood thickness ranges 70 - 100 m. It is rich in the
remains of trunks, stems, large petrified trees, which take the form of Slater
sections of cylindrical ranging in size from centimeters to several meters, and
gather together in the form of fossilized forest. Therefore, it is likely that the
composition of Maadi Petrified Forest due to a branch of the River since
ancient geological times. There is also a jungle density of stems and trunks
of trees in the composition of fossil wood and mountain .This sediment is
poor in fossils and remains of the non-rich that it significantly and the remains
of trunks, stems, large petrified trees, which take forms of Slater Schlesip of
cylindrical sections, ranging in size from centimeters to several meters, which
join together in the form of fossilized forest. Most of the views of scientists
suggest the transfer of these trees by one of the branches of the ancient
River from the south and stability in its current location even petrified it.
There are two opinions scientists, first asked a partial replacement of the
material silica and some metals Kalmngenaz iron on the one hand and the
material of wood for the trees on the other hand, in the sense out part of
silica, iron ,manganese and continued replacement process for each
component so, petrified trees (Figure 5-45) just as clear some trees retain
internal installed from secondary loops, which demonstrates that the
replacement process wasslow and that the order of silica particles,
manganese and iron is an internal activation of the tree.
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Figure 5-44
Shows the Land Use of Lands in Areas Surrounding The Reserve Located
about 28 Km west of the proposed site
( after Tolba , 2014 )
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Figure 5-45
Petrified Fossil Wood
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The second scientific opinion confirms that the Petrified Forest area is
located near the areas occurred by ancient volcanic activity where he
witnessed the era Alalajusyn volcanic activity in some Egyptian areas (such
as Abu- Zaablarea now) and those volcanoes preceded solutions amphibious
darted out of the ground loaded with acid, hydrofluoric knowni ts ability to
dissolve silica (sand) that flooded these trees have become a sort of natural
fossils that contribute to the knowledge of the history of the Earth and the
conditions that prevailed in the era of Alolajusyn.It was the establishment of a
scientific and administrative center of the park includes a lecture hall, a
library, a laboratory and geology museum and a cafeteria.There is also a
reserve, some Eocene top configurations and contain some fossils
invertebrate-old is due to60million years old and has a thickness of layers
Alolajusyn above the Eocene about 70 meters and be of gravel, sand and
some parts of the petrified wood is noticeable that protected with more than
one type of fossilized trees.
3. Al-Qattamia Seismograph
During the construction phase of the New Capital, it should be taken in
consideration, the location of the Seismograph Station on the top of Gebel
Al-Qattamia. This station was installed to measure and monitor the seismic
activities and the frequent of earthquakes
4. Biodiversity
The valley has a group of animals including mammals like dear, taital,
mountain rabits, red fox, feather tailed rat, oviparous, barbed rat, little tailed
bat and others.
Only the petrified forest offers such a distinct habitat, although it lacks the
richness of plant and animal life one can observe in the wadi.
5.2.6

Natural Hazards
1. Earthquakes
The Gulf of Suez –Gulf of Aqaba area is one of the seismically active belts in
Egypt. The tectonic setting of the area causes its slight instability. In the
Egyptian territory, the distribution of epicenters of moderate to large and
small earthquakes and micro-earthquakes indicates according to Basta,
1998, that the earthquake activity tends to occurs along three main
seismically active belts and trends as in the following:
a) Northern Red Sea – Gulf of Suez – Cairo – Alexandria- Clysmic Trend.
This is the major active trend in Egypt and extends along the northern
Red Sea, Gulf of Suez, Cairo and Alexandria and further northwest in the
Mediterranean Sea. It is characterized by the occurrences of shallow,
micro, small, moderate and large earthquakes. The activity along this
trend is mainly attributed to the Red Sea rifting along several active faults
as the Gulf western marginal fault.
b) Levant- Aqaba Trend: This trend is a continuation of the Levant active
fault system which extends along the Gulf of Aqaba – Dead Sea rift .
c) Cyprur seismo-tectonic source in northern Egypt and parallel to the
Mediterranean Coast.
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The area under the consideration is located within the Unstable Shelf as
clearly shown on (Figure 5-46). The historical information indicated that many
earthquakes caused severe damage in the northern part of Egypt. Some of
these events are related to the convergence between the African and
Eurasian plates while the others are located within the plate itself. Epicenters
of the historical activity are located in some specific areas, which are
tectonically active. Very important information about the tectonics of Egypt
can be obtained from the distribution of seismic activity. According to
Mahmoud, 2003, Egypt may be divided into eight seismic zones according to
its seismicity maps. In the Egyptian territory, the distribution of epicenters of
moderate to large and small earthquakes and micro-earthquakes indicates
that the earthquake activity tends to occurs along three main seismically
active belts and trends (Figure 5-47). Abou El enean (1997) divided Egypt
into five active seismic zones; the Gulf of Suez-Northern part of Eastern
Desert zone, the Southwest Cairo zone, the Northern part of Red Sea, Gulf
of Aqaba zone and the Aswan zone.
On October 12, 1992, an earthquake with magnitude mb - 5.9 occurred
beneath southwestern Cairo, northern Egypt. The earthquake epicenter was
located at coordinates of 29.75°N and 31.13°E, at the outskirts of Dahshour
village southwest of Cairo, Egypt.
Because of the varying shocks of that earthquake, numerous buildings
suffered various degrees of damage. A maximum intensity I0 = VIII has
been assigned at Manshiyat Fadil village part of GCMA (El-Gammal et al.
1993). The fault plane solution of the main shock and the spatial distribution
of its aftershocks imply that this earthquake involved normal faulting with
some strike slip component (El-Hadidy 1993, Maamoun et al. 1993, Hussein
et al. 1998, Hussein 1999), (Figure 5-48). In spite of its relatively moderate
magnitude, damage caused by this earthquake was large. Maximum
damages were reported from Cairo, El-Giza and El-Faiyum which lie near the
epicenter and within the Nile Valley. It was estimated that about 8300
dwellings were destroyed, 561 people were killed, and 6500 were injured. An
official investigation revealed that 1343 schools were damaged beyond any
repair, 2544 need major repair and 2248 need repair maintenance (Japanese
Expert Team 1993, Khater 1992, Thenhaus et al. 1993). The observed
liquefaction near the earthquake epicenter occurred in an agricultural area of
alluvial Nile deposits (Figures 5-49, 5-50 and 5-51). Abu Elenean (1997),
used local seismic stations of Egypt which are located at Helwan, Kattamia,
El Menia, with ten short period portable MEQ stations installed after
Dahshour earthquake and few stations in Saudi Arabia, Jordan and Israel for
locating the local aftershocks. The depth cross-sections of the aftershock
distribution are shown in Fig. 5-11. In Egypt, there are no strong motion
accelerographs installed in Cairo and its vicinity.
2. Liquefaction
It was very pronounced at Ezbet El Gammal, Aquaz, Atfieh, Massaged
Mousa, Menyet El Saff and Helwan. Water level exceeded one meter over
some cultivated area. The trend of cracks (70° and 110°) was also observed
on the eastern side of the Nile Valley after the Dahsuer earthquake (Figure
5-20).
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Figure 5-46
Sketch Map of the Structural Aspects of the Nubian –
Arabian Shield Margin in Northern Egypt.
(After Schlumberjer, 1984)
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Figure 5-47
Seismicity Map of Egypt
(after Sieberg)
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Figure 5-48
Earthquake Activity of Northern part of Egypt from August 1997 to February 2008.
The Arrow Points to the Location of the 12 October 1992 Dahshour Earthquake
Epicenter, While the Ball shows the Focal Mechanism of that Event
(after Hussein 1999)
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Figure 5-49
Digital Elevation Regional Map Showing Border of the Greater Cairo Metropolitan area
(rectangle), the Epicenter (star) of the 1992 Dahshour Earthquake, Main Cities and
Towns (squares), and the Recording KEG Station Site (triangle) used in this Study
Colour Version of this Figure is Available in Electronic Edition Only
(After Moustafa et. al., 2009)
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Figure 5-50
Modified Mercalli Intensity (mmi) Distribution of October 12, 1992, Earthquake
(after thenhaus et al. 1993; credit: u.s. Geological survey).
Grey area represent agricultural lands while dark grey area is urban region
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Figure 5-51
Locations of Sand Liquefaction and Areas Seriously Damaged
during the 1992 Dahshour earthquake
(Japanese Expert Team , 1993 )
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5.2.7

Ground Water Resources
1. Occurrence and Distribution of Water Resources
The extent of water supply depends largely on the direct rainfall, as much of
the water occurs in rock-Poole in the upper mountain-valleys. Generally,
water is good in winter after the rainfall in the ranges and unpleasantly salty
in the summer or during rainless period. For normal drinking purposes, fresh
water of salinity up to 1000 p.p.m. can satisfactorily be used, brackish water,
of salinity ranging from 1000 to 3000 p.p.m. , is used for limited irrigation in a
sandy soil.
According to the hydrological map of Cairo, Scale 1: 100,000 (RGW, 1989)
the main water bearing formation consists of Quaternary graded sand and
gravel with interbeds of clay lenses. The aquifer is highly productive and the
water level ranges from 16m. to 20m. The Total Dissolved Solid (TDS) values
range from 1000 to 2000 ppm. (Figure 5-52).
2. Groundwater Bearing Formations
Referring to the Hydrogeological Map of Egypt (Figure 5-52), the
groundwater conditions and the aquifer geometry can be summarizing as in
the following:1- The Quaternary fluviatile and fluvio-marine sand and gravel with interbeds
of clay and having a thickness of about 60 m. Most of the shallow water wells
are restricted to the top most part of this aquifer.
2- Fissured Carbonate Aquifer System: This aquifer is mainly consists of
thick fractured limestone and dolomite of the Middle and Upper Eocene rock
units. The depth to the water bearing beds ranging from 100 – 150 m. from
the ground surface while the water level is about 90 m. from the level of the
ground surface
3. Groundwater Level
The groundwater level in the Quaternary aquifer ranges from 20 – 50 m.
below the level of the ground surface. While in the fractured limestone, the
water level is about 90 m. from the level of the ground surface.
4. Geoelectrical Survey (Resistivity)
According to Nasser and Zaghloul, 2000, the geoelectric measurements and
interpretation undertaken in New Cairo area lead to conclude the presence of
six geoelectric units.
On the other hand, the interpretation of these survey concluded the presence
of three main groundwater bearing formations as follows:
1- Its thickness is about 126 meters and consists of intercalations of sands ,
sandy clay , with basalt gravels top sandy and gravelly unit. This unit
contains brackish water.
2- This unit having a 142 meter thick . The upper 65 meters consists of
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sands with clay interbeds while the lower part consists of 78 meters of
sands and clay interbeds .
This unit can be consider as the main groundwater bearing unit.
3- The thickness of this unit ranges from 116 – 165 meters and consists of
sands intercalated with sandy clay
Accordingly, the study area bears reasonable potentialities for the probable
accumulation of groundwater due to the presence of sandy-gravel unit
having a suitable thickness up to 350 m. The annual precipitation of fall
within the study area is very poor and this leads to expect that the salinity of
the groundwater will be slightly brackish.
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Figure 5-52 (A)
Hydrogeological map of the study area
( after RIGW, 1988 )

_______________________________________________________________________________________________________________________________________

ESIA for Cairo New Capital, 4800MW Combined Cycle Power Plant
September 2015

Chapter 5- Page 98 of 223

Figure 5-52(B)
Legend of the Hydrogeological map
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Figure 5-52(B) (Contd.)
Legend of the Hydrogeological map
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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
This section describes regional climatic conditions in the Cairo area. Tables
5-3, 5-4, 5-5 and 5-6 summarize climatic information available for the area
using 35 year monthly average data.
The Cairo site is characterized by a sub-tropical desert climate with
predominantly very hot summers, mild winters, and generally dry and sunny
conditions. Rainfall events are rare and occurrences of gales, thunderstorms,
and dust storms are occasional.
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 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 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 May or
June.
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Summaries of climatic variables for the site region are available from
meteorological data collected at Bahtim and Cairo. The Bahtim data furnish
wind speed, wind direction, temperature, pressure, precipitation and relative
humidity information that are considered to be representative of the Cairo
site. Atmospheric stability information is also available from the Shoubrah E1Kheima Phase II Report based on data collected at Cairo.
A 35-year Bahtim data base (1965-1996) indicates a prevailing northerly wind
at the site (40 percent from north quadrant) with a secondary maximum of
winds from the North-North-West quadrant (23 percent) followed by westerly
winds (12 percent) and winds from the North-North-East quadrant (8 percent)
and then southerly winds (10 percent). Calm and variable winds occur
approximately 7 percent of the time. Wind speeds and directions measured
for 1999 are shown on the Wind Rose in Figure 5-53. Wind speeds are
generally light to moderate with an annual-average speed of approximately
4.5 meters per second and rarely exceed 30 m/secec. (Table 5-3). The
temperature data collected at Bahtim for a 35 year period indicate a
maximum monthly-average temperature of 34.1 oC in June and a minimum
monthly-average temperature of 5.9oC in February. Summertime high
temperatures average 33.4oC while winter lows reach 6.7oC. The annualaverage temperatures is 20oC with record high and low temperatures of 46.7
and 0.5oC, respectively. Rainfall at Bahtim averages 27.8 millimeters per year
occurring mostly during the winter months (December-March). Relative
humidity remains fairly low throughout the year, maximizing at 70 percent for
November and December and reaching a low of 53 percent in May and
June(Table 5-3). The dryness of this climate is further demonstrated by the
fact that nearly 80 percent of possible sunshine is received during the year.
The atmosphere stability information derived from the Shoubrah El-Kheima
Phase II Report indicates that unstable and neutral conditions occur more
frequently (63 percent) than stable conditions (37 percent). However, very
stable conditions (Class 7) occur most frequently of the seven stability
classes at a frequency of 24 percent. These data alongwith the climatic
information points toward generally very poor dispersion conditions prevailing
during the nighttime hours.
The general absence of rainfall minimizes washout, normally an important
mechanism for removing air pollution from the atmosphere.
Stable
atmospheric conditions and Cairo’s valley location also reduce dispersion.
As a result, air pollutants in Cairo’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. Prevailing winds from the north
most of the year blow pollutants from the industrial zone in Shoubrah-ElKheima directly into the city. The three months of southerly winds bring
pollutants from industrial Helwan. Easterly or westerly winds, which arrive
from uninhabited, pollution-free area, are rare.
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Table 5-3
Temperature, Humidity and Rainfall Information for the Proposed Site,
(35-year monthly average)
(Based on Weather Monitoring at the Qattamyya Station)(1)

Month
January
February
March
April
May
June
July
August
September
October
November
December
Annual-average

Av. Daily
Max.

18.7
20.5
22.8
27.6
31.6
34.1
33.6
33.3
32.5
29.6
24.2
20.2
27.38

Av. Temperature (oC)
Highest
Av. Daily
Daily
Min.
Max.

6.0
5.9
7.8
10.7
14.0
18.1
19.2
19.0
17.2
14.9
10.8
7.1
12.56

30.6
33.1
36.5
42.7
46.7
46.4
44.0
41.2
43.2
40.5
35.5
28.0
39.1

Lowest
Daily
Min.

Humidity
Relative
Humidity
(%)

1.9
1.2
0.5
3.7
8.4
12.4
14.3
15.0
11.2
9.0
1.4
1.2
6.6

68
63
63
57
53
53
65
71
66
65
70
70
63.7

Rainfall (mm/day)
Max. in
Total
Single
Montly
Day

5.9
4.7
4.4
1.6
2.3
Trace(2)
0.0
Trace
0.0
0.2
3.8
4.9
27.8

13.2
17.6
14.6
9.9
43.3
Trace
0.0
Trace
0.0
3.3
23.5
9.7
-

Notes:

(1) This data is extracted from Qattamyya meteorological station Records, and it covers area of 50 km
radius.

(2) Trace = T < 0.1 mm.
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Table 5-4
Wind Speed Information for the Proposed Site (Knots) (1) ,
(35-year monthly average)
(Based on Weather Monitoring at the Qattamyya Station)

Month

January
February
March
April
May
June
July
August
September
October
November
December
Annual-average

Av. Monthly
Speed
(Knots(1) )

5
5.5
5.9
5.8
5.5
4.8
3.5
2.8
3.3
3.8
3.8
4.2
4.5

Highest
Hourly Av.
(Speed/
Direction)

Date of
Occurrence
(Day/Year)

Highest Sudden
Plast of Wind
(Speed/Direction)

Date of
Occurrence
(Day/Year)

26/220
30/190
28/190
32/200
28/280
20/360
16/030
14/010
20/070
33/240
22/240
25/260

17/81
18/81
22/85
16/81
2/97
5/77
3/78
24/77
29/77
9/89
28/69
14/77

45/240
50/220
50/180
49/340
54/290
35/240
27/010
23/360
33/020
33/240
38/220
45/260

17/18
3/92
22/85
12/71
2/97
13/71
9/84
29/69
11/71
23/76
24/76
14/77

Notes:
(1) Knot = 1.85 km/hr.

_______________________________________________________________________________________________________________________________________

ESIA for Cairo New Capital, 4800MW Combined Cycle Power Plant
September 2015

Chapter 5- Page 104 of 223

Table 5-5
Fog, Mist and Storms Information for the Proposed Site (No. of days),
(35-year monthly average)
(Based on Weather Monitoring at the Qattamyya Station)

Month

January
February
March
April
May
June
July
August
September
October
November
December

Fog
(no. of Days)

Mist
(no of days)

Stirred up
Sands/
Duststorms
(No. of days)

Thunderstorm
s
(No. of days)

Gales
(No. of days)

4.4
2.5
0.9
0.3
0.1
0.0
0.2
0.3
0.6
1.6
3.3
5.5

9.6
8.9
8.4
4.4
2.2
2.5
7.3
11.0
9.6
10.8
10.8
9.7

4.4
5.8
4.6
3.4
2.0
0.6
0.03
0.03
0.1
1.1
1.6
3.1

0.1
0.1
0.2
0.1
0.2
0.1
0.0
0.0
0.0
0.1
0.2
0.1

0.0
0.03
0.0
0.1
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
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Table 5-6
Summary of the Seasonal Storms (Nawat) in Egypt
No.

Local Storm name

Expected Date
of Occurrence

Approximate Duration

1.

Nawat El-Saliba

September - 27

3 days

2.

Nawat El-Saliba

October -

21

3 days

3.

Nawat El- Maknassa

November- 26

3 days

4.

Nawat Kassem

December- 4

3 days

5.

Nawat El-Fida

December- 26

2 days

6.

Nawat El-Ghatas

January -

11

3 days

7.

Nawat El- Fida El-Kabira

January -

19

5 days

8.

Nawat El-Karam

January -

29

2 days

9.

Nawat El-Shams

Febrewary - 8

5 days

10.

Nawat El-Hosoum

March - 10

8 days

11.

Nawat El- Shams El-Kabira

March -

20

2 days

12.

Nawat El- Aowa

March -

25

6 days

13.

Nawat El-Khamassin

April -

30

------

14.

Nawat El-Nokta

July -

18

------
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Figure 5-53
Wind Rose of Cairo New Capital
(Qattamyya Meteorological Station, years 14973-2012)
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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 H2O. When fuel oil is burnt,
SO2 and particulate matter become significant emissions of concern.

Monitoring at the Site
Air quality monitoring at the proposed site was undertaken by the Energy&
Environment Research Center (E2RC), Tabbin Institute for Metallurigical
Studies (TIMS) during August 2015 on behalf of the CEPC/EEHC. Monitoring
took place at four monitoring points located at the boundary four points at the
four geographical directions as shown in Figure 5-54.
Continuous measurements, over a period of 24 hours, were taken for
nitrogen oxides (NOx), carbon monoxide (CO), Surface Ozone (O3), sulfur
dioxide (SO2), aldehydes (HCHO), hydrogen sulfide (H2S), smoke and total
suspended particulates (TSP). The results of this monitoring are shown in
Table 5-7 and Table 5-8 below. Comparison with Egyptian Threshold Limit
Values (TLVs) (as stipulated in Law 4/1994 and Law 9/2009) show that the
concentrations of gaseous pollutants in ambient air at the proposed site are
within the TLVs for 24 hour averages.
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Figure 5-54
Cairo New Capital site Plan and the
Selected Monitoring Locations
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Table 5-7
Mean Concentrations of Gaseous Air Pollutants at the Proposed Project Site
(Measured by the E2RC/TIMS for 24 hour average)
Site No.

1 (North)
2 (South)
3 (East)
4 (West)
Mean
EEAA TLV(1)

CO
(mg/m3)

O3
(mg/m3)

SO2
( g/m3)

NO2
( g/m3)

HCHO
( g/m3)

H2S
( g/m3)

1.21
0.84
0.83
0.94
0.95
10(2)

34.30
32.05
15.45
32.80
28.65
-

6.39
1.50
1.95
0.56
2.6
150

4.19
4.29
8.17
3.25
4.97
150

19.13
31.28
26.12
28.05
26.80
-

1.65
13.04
15.18
18.53
11.51
-

Notes:

(1)
(2)

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).
8 hours mean.

Table 5-8
Mean Concentration of Non-Gaseous Air Pollutants at the Proposed Project Site
(Measured by the E2RC/TIMS for 24 hour average)
Site No.

1
2
3
4

(North)
(South)
(East)
(West)
Mean
EEAA TLV*

TSP
( g/m3)

PM10
( g/m3)

PM2.5
( g/m3)

130.49
175.0
125.59
160.87
147.98
230

59.3
105.3
49.6
90.4
76.15
150

28.8
52.6
27.6
40.6
37.4
80

Notes:

* Stipulated by the Law 4/1994 and its amendment (Law 9/2009).
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The levels of particulate matter, which ranged between 130.49 and 175.0
g/m3, didn't exceed the Egyptian standards for maximum 24 hour mean
concentrations at all measurement sites. Normally if exceeded, exceedences
are likely to be due to emissions of particles from dry surfaces, vehicle
exhausts and far field industrial processes. These levels are likely to
decrease as future Cairo New Capital air improvements and mitigation
programs achieve progress.
The level of PM10 at measurement points are likely to be due to traffic,
especially heavy trucks, passing the proposed site.
Whatever reasons are for the dust level, it should be noted that the
contribution of the power project activities during construction phase
(mainly due to movement of vehicles 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 1.0% 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:
vehicles using the regional road along the southern edge of the proposed
site.
On the basis of the monitoring data available for the proposed site and from
observations made at the site, the air shed around the project site is likely to
have the general characteristics of East Cairo area air shed. Air pollution in
East Cairo results from automobile exhaust and several types of far field
industrial emissions. Washout by rain, an important mechanism for removing
air pollution from the atmosphere is not effective in clearing Cairo’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 Cairo may, in some occasions, exceed health
standards, in terms of particulate and smoke pollutants.
Ambient concentrations of TSP, PM10 and PM2.5 are likely to not exceed WB
guidelines for determining air sheds of moderate quality. Short term
monitoring of ambient air quality at the site (and as given in Table 5-8),
suggests that ambient concentrations of all other pollutants are well below
WB moderately degraded air shed guidelines.
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5.4.3

Particulate Matter Constituents
For providing an adequate data base on this information, an analytical study
was undertaken for the Cairo New Capital site during August 2015 by the
National Research Center. The main outcomes of this study are summarized
as below.
Smoke
The smoke particle size range, 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. The average time of remaining in
suspension was estimated to be 1-2 days.
Suspended Dust
Tables 5-9 through 5-14 give useful information on dust size.
Table 5-9
Average Concentration ( g/m3) and Percentage of
Suspended Dust at the Proposed Site

< 0.2 m

Concentration
( g/m3)
308.8

Percentage
(%)
43.66

0.2-10 m

366.2

56.34

Dust Size

Table 5-10
Water-Soluble and Insoluble Constituents of
Suspended Dust at the Proposed Site, Percentage
Dust Size

Water-Soluble Matter (%)

Water-Insoluble Matter (%)
Org.M.
Com.M
Ash

Chlorides

Sulfates

Ammonium

Nitrate

Nitrite

< 0.2 m

3.44

3.96

0.14

0.8

0.5

4.8

24.4

53

0.2-10 m

1.08

2.90

0.08

0.08

0.04

1.64

20.08

60
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Table 5-11
Metals in Suspended Dust, Percentage

< 0.2 m

Calcium
(Ca)
6.27

Sodium
(Na)
0.18

Potassium
(K)
0.22

Lead
(Pb)
Trace

Iron
(Fe)
3.64

Cadmium
(Cd)
0.002

0.2-10 m

5.87

0.11

0.28

0.033

7.71

0.001

Dust Size

Dustfall
Table 5-12
Average Rate of Dustfall (in gm/m2/month) and Percentages of
Different Sizes (in m) at the Proposed Site
Dustfall Size (%)

Dustfall Rate
2

(gm/m /month

> 90

90-80

80-63

63-45

< 45

25.48

18.93

13.58

20.77

21.24

)

17.08

Table 5-13
Water-Soluble and Insoluble Constituents of
Dustfall at the Proposed Site, Percentage
Water-Soluble Matter (%)

Water-Insoluble Matter (%)
Org.M.
Comb.M.
Ash

Dustfall
Size ( m)

Chlorides

Sulfates

Ammonium

Nitrate

Nitrite

> 90

1.21

0.93

0.08

0.71

0.55

0.9

37.8

44.9

90-80

1.48

1.07

0.08

0.77

0.66

1.12

34.08

49

80-63

1.74

1.36

0.93

0.89

0.78

1.29

23.31

56.2

63-45

2.04

1.64

1.14

1.26

0.90

1.53

19.27

59.2

< 45

2.2

3.28

1.31

1.48

1.08

2.05

20.35

58.60
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Table 5-14
Metals in Dustfall, Percentage
Dustfall
Size ( m)
> 90
90-80
80-63
63-45
< 45

Calcium
(Ca)
3.94
3.05
4.48
3.91
6.11

Sodium
(Na)
0.13
0.16
0.54
0.48
0.30

Potassium
(K)
0.23
0.25
0.32
0.28
0.32

Lead
(Pb)
0.024
0.052
0.09
0.024
0.033

Iron
(Fe)
5.54
5.05
3.64
3.3
4.54

Cadmium
(Cd)
0.002
0.001
0.002
0.004
0.002

All information above should be of great importance in the engineering of gas turbine filters.
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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:
Prof. Dr. Ahmed S. Moursy and others (August 2015); Assessment of
Water Quality for the Proposed Site of Electrical Generation Station
at Cairo New Capital Area Collected at 10th of Ramadan City;
Environmental
Consultation Services for Viruses and Bioassays,
National Research Center.

5.5.2

Water Quality
The source of water that will supply the Cairo New Capital with fresh water
will be the 10th of Ramadan area directly to Cairo New Capital Area.
Accordingly, the water sample was collected from 10 th of Ramadan industrial
area in order to determine the physico-chemical, organic, biological and
microbiological characters of the water at the selected area.
Sampling sites
A water sample was collected at 10th of Ramadan (New District Areaarea)
Field measurements
Water pH and electrical conductivity were measured on sites.
Water Analysis
a) Physico-chemical analysis of water samples
The physico-chemical parameters which have been carried out were: pH,
electrical conductivity, total solids, total dissolved solids, suspended solids,
total alkalinity, total hardness, calcium, magnesium, sodium, potassium,
carbonate, bicarbonate, hydroxide, chloride, sulfate, nitrate, nitrite, chemical
oxygen demand (COD) and biochemical oxygen demand (BOD). Analysis
was run according to the procedures given by the Standard Methods for the
Examination of Water and Wastewater, APHA (2012).
Water samples were analyzed to reveal the levels of iron, manganese,
copper, zinc, cadmium, lead, chromium and nickel using an Atomic
Absorption according to the Standard Methods for the Examination of Water
and Wastewater, APHA (2012).
Trace organic contents of oil and grease, phenol, total hydrocarbons,
polycyclic aromatic hydrocarbons and chlorinated hydrocarbons were
analyzed according to the Standard Methods for the Examination of Water
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and Wastewater, APHA (2012).
b) Biological examination of water samples
-

Microbiological examination
Total bacterial counts at 22 C and 37 C, total Coliforms, fecal Coliforms
and fecal Streptococci were examined according to the Standard
Methods for the Examination of Water and Wastewater, APHA (2012).

-

Algal examination
The most common forms of algae were examined (Diatoms, green algae
and blue-green algae) according to the Standard Methods for the
Examination of Water and Wastewater, APHA (2012).

- Quality assurance and quality control
1- Unit of expression of water sample parameters is part per million (mg/l)
and part per billion ( g/l).
2- Bacterial counts and algal counts are expressed by cell/ml, while
Coliforms are expressed in MPN/100 ml.
3- All instruments that used in the analysis were calibrated by standard
solutions.
4- All water samples were analyzed by duplicate to assure the results.
5- The results of chemical analysis were tested for quality control by AnionCation Balance, Measured TDS/Calculated TDS and TDS/EC.
5.5.3

Results and Discussion
Physico- chemical Quality of Water
Results of physico-chemical analysis of the water sample in Table 5-15 show
typical water characterization for tape water with very low values of turbidity
(0.12 NTU) and total suspended solids (1 mg/L) indicating high water clarity.
The results of all parameters such as hardness, total alkalinity, calcium,
magnesium, sulfate, carbonate and bicarbonate as well as total dissolved
solids and electrical conductivity showed typical values of tape water. On the
other hand, nitrate, carbonate and hydroxide were lower than detection limit.
Organic contents of water sample
Values of organic content of water sample are presented in Table 5-16. In
general, the values of most of the studied parameters investigated were less
than the detection limit such as chlorinated hydrocarbons, polycyclic aromatic
hydrocarbons, polychlorinated biphenyl, oil & grease, total hydrocarbons.
Organic indicators were showed very low concentrations as expected in tape
water such as chemical oxygen demand (3.5 mgO2/L), total organic carbon
(0.9 mgC/L) and biological oxygen demand (1.8 mgO 2/L).
Heavy metals content of water samples
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Available results in Table 5-17 tend to show that the values of the heavy
metals in water sample were less than the detection limit for all studied
parameters except for aluminum that recorded 0.35 mg/L and strontium that
recorded 0.24 mg/L for which is considered low concentration since
aluminum is used in water treatment in the form of aluminum sulfate.
Bacteriological examination
The bacteriological examination were given in Table 5-18 showed absence of
all microbiological pollution indicators such as total coliform, Fecal coliform
and Fecal Streptococci. meanwhile, very few bacterial counts were observed
at 22 C (4 count/mL) and at 37 C (2 count/mL).
Algal examination
Algal populations of water sample at the selected site is reported in Table
5-19. Low total algal counts were recorded. Green algae as well as bluegreen algae was not detected at all in water sample.
Table 5-15
Physico-Chemical Parameters
Parameters

Unit

Turbidity
pH

NTU
-

Results
0.12

µmho/cm

7.5
320

Total Solids

mg/l

202

Total Dissolved Solids

mg/l

201

Suspended Solids

mg/l

1

Total Hardness (CaCO3)

mg/l

94

Calcium Hardness (CaCO 3)

mg/l

66

Magnesium Hardness (CaCO3)
Total Alkalinity
Bicarbonate
Carbonate
Hydroxide

mg/l
mg/l
mg/l
mg/l
mg/l

Electric conductivity

28

Sulfate

mg/l

122
122
0
0
24

Chloride (Cl-)
Nitrite(
-N)
Nitrate (
-N)
Sodium (Na)

mg/l
mg/l
µg/l
mg/l

Nil
0.007
37

Potassium (K)
Calcium (Ca)

mg/l
mg/l

6.8
29

Magnesium (Mg)

mg/l

6.8

26

_______________________________________________________________________________________________________________________________________

ESIA for Cairo New Capital, 4800MW Combined Cycle Power Plant
September 2015

Chapter 5- Page 117 of 223

Table 5-16

Organic analysis
Parameters

Results

Unit

Biological Oxygen Demand (BOD)

mgO2/L

2.2

Chemical Oxygen Demand (COD)

mgO2/L

3.8

Total Organic carbon

mgC/L

1.0

Oil and grease
Phenol

mg/l
mg/l

N.D

Total Hydrocarbons
Chlorinated Hydrocarbons
Polycyclic aromatic hydrocarbons
Polychlorinated biphenyls (PCBs)

µg/l
µg/l
µg/l
µg/l

N.D
N.D
N.D
N.D
N.D

Table 5-17
Heavy Metals
Parameters
Iron
Manganese
Aluminum
Copper
Nickel
Zinc
Lead
Cadmium
Chromium
Molybdenum
Arsenic
Strontium
Barium

Unit

Results

mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l

< 0.01
< 0.01
0.35
< 0.01
< 0.01
< 0.01
< 0.01
< 0.01
< 0.01
< 0.01
< 0.01
0.24
< 0.01

_______________________________________________________________________________________________________________________________________

ESIA for Cairo New Capital, 4800MW Combined Cycle Power Plant
September 2015

Chapter 5- Page 118 of 223

Table 5-18
Bacteriological Parameters
Parameters

Unit

Results

Total bacterial count (22ºc)

Count/ml

4

Total bacterial count (37ºc)

Count/ml

2

Total Coliform

MPN-index/100ml

N.D

Fecal Coliform

MPN-index/100ml

N.D

Fecal Streptococci

MPN-index/100ml

N.D

Table 5-19
Algal Counts
Parameters

Unit

Intake
Sample (1)

Diatoms

Org/ml

2

Green Algae

Org/ml

0

Blue green algae

Org/ml

0

Total Algal counts

Org/ml

2
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5.6

TERRESTRIAL ECOLOGY

5.6.1

Introduction
A landscape ecological approach was adopted for addressing flora and fauna
within the proposed site area.
Information and data on the project hinterland, area, and site were gathered
from published material, reports and Internet search. Field reconnaissance
was carried out to identify site-specific ecological setting and its floral and
faunal communities.
Interviews with the governmental authorities officials and members of the
surrounding community also were carried out to collect additional information.
Satellite images of different spatial, temporal and spectral resolution were
also used. The sources of the images are: Landsat TM and Ikonos satellites.
Landsat TM image having 30 x 30 m resolution was used to describe the
landscape ecology of the project hinterland.

5.6.2

General Ecology of the project Site
Most of ecological features in the project area is spiny indicating scarcity of
water. Some other existing plant forms might have been grown from air-borne
seeds or from seeds carried with the soil topping.
The highly arid desert land, in which the project site is located, has little room
for wildlife or for high species assemblage and biodiversity. Therefore, only
commensal species or those that can tolerate and/or avoid the presence of
desert conditions are still found in the entire Cairo New Capital, in general,
and in the project site, in particular. However, this situation is a characteristic
of all desert areas around the world that usually lose their biodiversity due to
lack of life basics pressure.

5.6.3

Plants and Vegetation Cover
In general, the plants species and vegetation cover density are very few due
to drought and high salinity of soil in this type of environment conditions. In
general, there are 2 species of globally endangered plants present in Egypt
in many regions (IUCN 2013. Red list of threatened organisms) (Annex # 1),
but none of them had been recorded in this region. The most important wild
plants that are found in the study area are in Table 5-20 and some samples
of these species are shown in Figure 5-55 (A&B).
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Table 5-20
Species of Plants and Vegetation Cove
Species
Acacia racldiana,
Tamarix aphylla,
Retama (Lygos) raetam,
Leptadenia pyrotechnics,
Launaea spinosa,
Hammada elegans,
Anabasis articulata,
Panicum turgidum,
Artemisia judaica,
Zilla spinosa
Zygophyllum coccineum.
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Figure 5-55 (A)
Photos of Most Common Plant Species in the Site

Acacia sp.

Anabasis articulata
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Figure 5-55 (B)
Photos of Most Common Plant Species in the Site
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5.6.4

Reptiles
A total of 24 species of reptiles was recorded in the study site (Saber, 1999);
16 species of lizards and 8 species of snakes. Results also showed that the
Gecko group is the most diversified lizards, and is represented by six species
belong to four genera. Then coming Lacertidae group represented by five
species and two genera, and it looks that this group is the most numerous of
all reptiles in the study area, based on the number of samples collected.
On the other hand, Coluberidae group is the most diverse group of snakes
recorded. It is represented by seven species belong to six genera. No
endemic or endangered species were recorded in the region.
In general, there are 9 species of globally endangered reptiles present in
Egypt in many regions (IUCN 2013. Red list of threatened animals) (Annex #
2), but none of them had been recorded in this region.
The most common reptile species in this site are in the following Table 5-21.
Figures 5-56 (A&B) depict some common reptile species in the site area.
Table 5-21
Most Common Reptile Species in the Site
Species
Acanthodactylus scutellatus,
A. boskianus,
Trapelus flavimaculatus,
Scincus scincus,
Chamaeleo chamaeleon,
Varanus griseus,
Psammophis schokari,
Spalerosophis diadema
Cerastes vipera.
Cerastes cerastes
Ptyodactylus guttatus,
Uromastyx aegyptius,
Coluber rhodorhachis,
Walterinnesia aegyptia.
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Figure 5-56(A)
Most Common Reptile Species
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Figure 5-56(B)
Most Common Reptile Species
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5.6.5

Birds
Common birds in the study area include species that called the real desert
species 'true desert birds (Baha el Din and Saleh, 1983). They include some
species of others not known whether they breed outside these areas or not
(Tharwat, 1997).
In general, there are 10 species of endangered birds globally endangered
present in Egypt in many regions (IUCN 2013. Red list of threatened
animals), (Annex #3), but none of them had been recorded in this region.
Common species include species in Table 5-22. Figures 5-57 (A, B & C)
depict common birds in the project area.
Table 5-22
Common Species of Birds in the Study Area
Species
Hirundo rustica savignii,
Motacilla flava pygmaea,
Galerida cristata maculate,
Lanius collurio collurio,
Acrocephalus arundinaceus arundinaceus,
Prinia gracilis gracilis,
Phylloscopus sibiatrix,
Sylvia curruca curruca,
Ficedula parva parva,
Oenanthe oenanthe oenanthe
Cursorius cursor,
Pterocles coronattus,
P. senegallus,
Ammomanes cincturus,
A. deserti,
Alaemon alaudipes,
Oenanthe lugens,
O. leucopyga,
Scotocerca inquieta,
Corvus ruflcollis,
Bucanetes githa-gineus
Emberiza striolata.
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Figure 5-57(A)
Common Birds in the Study Area
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Figure 5-57(B)
Common Birds in the Study Area
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Figure 5-57(C)
Common Birds in the Study Area
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5.6.6

Mammals
Rodents form the largest mammalian group of the area, being represented by
many species. In general, there are 14 species of globally endangered
mammals present in Egypt in many regions (IUCN 2013. Red list of
threatened animals) (Annex # 4), but none of them had been recorded in this
region.
The most common species – besides of course the normal cats and dogsare in Table 5-23. Figures 5-58 (A, B & C) depict some common mammals in
the project area.
Table 5-23
Most Common Mammal Species
Species
Gerbillus gerbillus
Meriones crassus
Sekeetamys calurus
Jaculus jaculus
Acomys cahirinus
Mus musculus
Vulpes vulpes
Vulpes rueppelli
Procavia capens

English name
Lesser Egyption gerbils
Siky jird
bushy- tailed jird
lesser Egyptian jerboa
Cairo spiny mouse
house mouse
red fox
sand fox
Rock hyrax

_______________________________________________________________________________________________________________________________________

ESIA for Cairo New Capital, 4800MW Combined Cycle Power Plant
September 2015

Chapter 5- Page 131 of 223

Figures 5-58 (A)
Common Mammals
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Figures 5-58 (B)
Common Mammals
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Figures 5-58 (C)
Common Mammals
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(Annex 5.6)
(A) Endangered plants found in Egypt
The following list includes plant species which occur in Egypt and are rated as Critically
Endangered (CR), Endangered (EN) or Vulnerable (VU) in the IUCN Red List of
Threatened plants.

Species Name

Scientific
Name

Group

Range

1
.

Dragon Tree

Dracaena
ombet

Plant
s

Djibouti, Egypt, Ethiopia, Saudi Arabia,
Somalia, Sudan, Uganda

2
.

Nubian Desert Medemia
Palm
argun

Plant
s

Egypt, Sudan

(B) Endangered reptiles found in Egypt:
The following list includes reptile species which occur in Egypt and are rated as
Critically Endangered (CR), Endangered (EN) or Vulnerable (VU) in the IUCN Red List
of Threatened animals
Species Name

Scientific Name

Group

Range

1
.

African Spurred
Tortoise

Geochelone sulcata Reptile
s

Chad, Egypt, Eritrea, Ethiopia, Mali,
Mauritania, Nigeria, Senegal, Sudan

2

Common Tortoise

Testudo graeca

Reptile

Africa, Asia, Europe, Middle East

3

Desert Monitor

Varanus griseus

Reptile

Asia, Africa, and the Middle East

4

Egyptian Tortoise

Testudo kleinmanni

Reptile

Egypt, Libya

5
.

Leopard Fringefingered Lizard

Acanthodactylus
pardalis

Reptile
s

Egypt, Libya

6

Negev Tortoise

Testudo werneri

Reptile

Egypt, Israel

7

Philochortus zolii

Philochortus zolii

Reptile

Egypt, Libya

8

Savigny's Agama

Trapelus savignii

Reptile

Egypt, Israel

9
.

Telescopus
hoogstraali

Telescopus
hoogstraali

Reptile
s

Egypt, Israel, Jordan, Palestinian
Territory, Occupied
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(C) Endangered birds found in Egypt
The following list includes bird species which occur in Egypt and are rated as Critically
Endangered (CR), Endangered (EN) or Vulnerable (VU) in the IUCN Red List of
Threatened animals.
Grou
p

Range

Rynchops
flavirostris

Birds

Africa, Asia, Middle East

Audouin's Gull

Larus audouinii

Birds

Africa, Asia, Europe, Middle East

3.

Balearic
Shearwater

Puffinus
mauretanicus

Birds

Africa, Asia, Europe, Middle East, North
America (United States)

4.

Basra Reed
Warbler

Acrocephalus
griseldis

Birds

Botswana, Egypt, Ethiopia, Iran, Israel, Kenya,
Kuwait, Malawi, Mozambique, Saudi Arabia,
Somalia, Sudan, Tanzania, Uganda

5.

Black Crownedcrane

Balearica
pavonina

Birds

Africa, Middle East

6.

Black-tailed
Godwit

Limosa limosa

Birds

Africa, Asia, Australia, Central America,
Europe, Middle East, North America (including
United States Territory), Oceanic

7.

Black-winged
Pratincole

Glareola
nordmanni

Birds

Africa to Asia

8.

Buff-breasted
Sandpiper

Tryngites
subruficollis

Birds

Africa, Australia, Central America, Europe,
Middle East, North America (including United
States Territory), Oceanic, South America

9.

Dalmatian
Pelican

Pelecanus crispus

Birds

Africa, Asia, Europe, Middle East

10
.

Egyptian
Vulture

Neophron
percnopterus

Birds

Europe, Africa, Asia, and the Middle East

11
.

Eurasian Curlew

Numenius arquata

Birds

Africa, Asia, Australia, Central America,
Europe, Middle East, North America (United
States Territory), Oceanic

12
.

Eurasian
Peregrine
Falcon

Falco peregrinus
peregrinus

Birds

Eurasia south to Africa and Mideast

13
.

Ferruginous
Duck

Aythya nyroca

Birds

Africa, Asia, Europe, Middle East

14
.

Great Bustard

Otis tarda

Birds

Africa, Asia, Europe, Middle East

15
.

Greater Spotted
Eagle

Aquila clanga

Birds

Africa, Asia, Europe, Middle East

16
.

Houbara Bustard

Chlamydotis
undulata

Birds

Africa, Asia, Europe, Middle East

17
.

Lappet-faced
Vulture

Torgos
tracheliotos

Birds

Africa, Asia, Europe, Middle East

Species Name

Scientific Name

1.

African Skimmer

2.
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18
.

Lesser Flamingo

Phoeniconaias
minor

Birds

Africa, Asia, Europe, Middle East, Oceanic

19
.

Marbled Teal

Marmaronetta
angustirostris

Birds

Africa, Asia, Europe, Middle East

20
.

Northern Bald
Ibis

Geronticus
eremita

Birds

Africa, Asia, Europe, Middle East

21
.

Pallid Harrier

Circus macrourus

Birds

Africa, Asia, Europe, Middle East

22
.

Saker Falcon

Falco cherrug

Birds

Africa, Asia, Europe

23
.

Slender-billed
Curlew

Numenius
tenuirostris

Birds

Europe, Africa, and the Middle East

24
.

Sociable
Lapwing

Vanellus gregarius

Birds

Africa, Asia, Europe, Middle East

25
.

Sooty Falcon

Falco concolor

Birds

Bahrain, Djibouti, Egypt, Eritrea, Iran, Israel,
Jordan, Libya, Oman, Saudi Arabia, United
Arab Emirates, Yemen

26
.

Sooty
Shearwater

Puffinus griseus

Birds

Africa, Antarctica, Asia, Australia, Central
America, Europe, Middle East, North America
(United States Territory), Oceanic, South
America

27
.

Syrian Serin

Serinus syriacus

Birds

Egypt, Iraq, Israel, Jordan, Lebanon, Syria

28
.

White-eyed Gull

Larus
leucophthalmus

Birds

Djibouti, Egypt, Eritrea, Israel, Jordan, Saudi
Arabia, Somalia, Sudan, Yemen

29
.

White-headed
Duck

Oxyura
leucocephala

Birds

Africa to Asia

30
.

Yelkouan
Shearwater

Puffinus yelkouan

Birds

Africa, Asia, Europe, Middle East
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(D) Endangered mammals found in Egypt
The following list includes mammals species which occur in Egypt and are rated as
Critically Endangered (CR), Endangered (EN) or Vulnerable (VU) in the IUCN Red List of
Threatened animals.
Species Name

Scientific Name

Group

Range

1.

Arabian Gazelle

Gazella gazella

Mammal

Arabian Peninsula, Palestine, Sinai

2.

Barbary Sheep

Ammotragus
lervia

Mammal
s

Africa, Middle East

3.

Buxton's Jird

Meriones
sacramenti

Mammal
s

Egypt, Israel, Palestine

4.

Cheetah

Acinonyx jubatus

Mammal

Africa to India

5.

Dugong

Dugong dugon

Mammal

East Africa to Southern Japan

6.

Four-toed Jerboa

Allactaga
tetradactyla

Mammal
s

Egypt, Libya

7.

Hartebeest

Alcelaphus
buselaphus

Mammal
s

Egypt, Ethiopia, Somalia, Sudan

8.

Indo-pacific Humpbacked Dolphin

Sousa chinensis

Mammal
s

Africa, Asia, Australia, Middle
East, Oceanic, South America

9.

Leopard

Panthera pardus

Mammal

Africa, Asia, Middle East

10
.

Mehely's Horseshoe
Bat

Rhinolophus
mehelyi

Mammal
s

Africa, Asia, Europe, Middle East

11
.

Nubian Ibex

Capra nubiana

Mammal
s

Egypt, Israel, Jordan, Oman, Saudi
Arabia, Sudan, Syria, Yemen

12

Sand Cat

Felis margarita

Mammal

Africa, Asia, Europe, Middle East

13
.

Slender-horned
Gazelle

Gazella
leptoceros

Mammal
s

Algeria, Egypt, Libya, Sudan

14
.

Striped Hyena

Hyaena hyaena

Mammal
s

Asia, Africa, and the Middle East,
Europe
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5.6.7

Natural Protectorates
The site is not located at a natural protectorate area. Figure 5-59 presents
the map of natural protectorates in Egypt.
The nearest Protectorate to the site is the Hassana Dome (Kobbet ElHassana) scientific protectorate in the Giza Governorate, which is some 75
km far southwest the proposed Cairo New Capital Power project site.
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Figure 5-59
Natural Protectorates of Egypt
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5.7

LAND USE AND LANDSCAPE CHARACTER

5.7.1

Study Area
The study area is a part of Greater Cairo, east of the River Nile directly about
20 km south of Cairo and 40 m above sea level (Figure 5-60). The area is
characterized by an arid climate with warm winter and hot summer with
average daily temperature ranges from 14 to 31 C. The long term average
rainfall is about 25.7 mm/year, evapotranspiration rate ranges from about 256
mm/year in winter to about 5746 mm/year in summer and relative humidity
from 50 to 70% (Elminir et al 2005). Other sources of water for
evapotranspiration processes are the surface water system in the study area
which includes the Nile, canals and drains as well as many ponds. During the
period 1955 to 1975, Helwan and its nearby surroundings were considered
as one of the most important industrial district in Egypt. This is due to the
presence of some large national industrial facilities such as iron and steel,
cement, car manufacturing, coal industry as well as red brick factories.
Moreover, the area has some tourist activities due to the presence of the
above mentioned mineral and sulphurous springs.
The Wady Degla is considered as a part of the northern plateau which is
known as a major distinctive geographical environment in Egypt. Wady Degla
starts in the form of small tributaries where rainfall water pours on hills
surrounding the Wady. Wady Degla is known for its remarkable scenes and
biodiversity. The remarkable resources in the Wady Degla are its general
scene which is rich in plant and animal life. The Wady is covered with
protective permanent plantation layer containing more than 64 kinds of
plants. Traces of deers availability were newly recorded in this area as well as
20 kinds of reptiles that include Egyptian turtles, which are endangered of
extinction. There are also 12 kinds of the eastern desert birds, in addition to
kinds of migrating and visiting birds in winter as well as the resident and
visiting birds in summer.
Geologically, middle Egypt consists of an extended sedimentary plateau of
Eocene age, characterized by low relief topography with general inclination
towards the west direction (Said, 1990). Elevation of the plateau reaches to
300m above sea level and performs on its eastern side a sharp scarp facing
the Nile Valley. The main tectonic trends which controlled middle Egypt are
NW–SE fault trending parallel to the Red Sea-Gulf of Suez, N–S and NE–
SW trends.

5.7.2

Materials and Methodology

Data acquisition
In order to present a reasonable evaluation of the land use/ land cover maps
and their using in the determination of ecological characteristics of the study
area, the following data were collected:
Topography, A topographic maps of a scale 1: 100,000
Landsat TM image year 1984
ETM Landsat Image year 2006
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Landsat LS8, 2014
Figure 5-60
Map shows the Study Area

`
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The above data have been processed and various geo-spatial data has been
determined automated into various GIS data sets. These data sets include
GIS layers
Spot height
Contours of elevations
Road networks
A Digital Elevation Model (DEM)
The hardcopy, the provided digital data and the automated GIS layers have
been used to understand and present the baseline information about the site
of Power station Project and to conduct a preliminary assessment of both the
natural hazards that might affect the planned installations and the impact on
the surrounding environment.
Satellite data required accomplishing the objectives of remote sensing
activities and consequently achieving the current work objectives surveyed
from archived scenes. The Landsat image 1984, 2006 and 2014 that cover
the study area were collected for the purpose of establishing a
comprehensive GIS database.
In order to prepare the land use land cover map with proper scale, various
maps, satellite images, ground observations, and related ancillary data have
been compiled and processed in different ways. These data have been
systematically used to prepare the necessary layers to constitute an
appropriate geographical information system (GIS) for the study area
covering the new capital city, Helwan governorate. These data were
integrated to establish a digital data base which could be useful for site
selections, planning and management of development projects in the area.
As indicated, data available to and from this project are seen as primary for
the study zone management plans, as well as it can also be used as the
basis for monitoring human-induced and natural environmental change for
the study area. The data available that are used in this study in additional to
climatic data can be grouped in four main types: (1) Geo environmental
maps, (2) Satellite data, and (3) Topographic maps, all of these materials are
discussed in the following sections:
Satellite Data
As Multi temporal satellite images have ground resolution of about 15-30
meters, and seven spectral bands cover the visible, near infrared and thermal
bands of the electromagnetic spectrum, it will be used for the production of
satellite image scales 1:100,000. Survey is carried out for the available
Landsat scenes that cover the area between Al-Hamrawayn and Al-Quseir
coastal zone, with three dates 1984, 2006 and 2014 Table 5-24. The
following Tables (5-24 & 5-25) describe the specification and the application
of Landsat data.
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Table 5-24
Specification and the application of Landsat TM data

Band

Wavelength

Resolution
(m)

Nominal
Spectral
Location

Principal Applications

1

0.45-0.52

30

Blue

Designed for water body penetration, making it
useful for costal water mapping. Also useful for
soil/vegetation discrimination, forest type
mapping, and cultural feature identification.

2

0.52-0.6

30

Green

Designed to measure green reflectance peak of
vegetation also useful for cultural feature
identification.

3

0.63-0.69

30

Red

Designed to sense in a chlorophyll absorption
region also useful for culture feature
identification.

4

0.76-0.9

30

Near IR

Useful for determining vegetation types, vigor,
and biomass content, for delineating water
bodies, and for soil moisture discrimination.

5

1.55-1.75

30

Mid IR

Indicate of vegetation moisture content and soil
moisture. Also useful for differentiation of snow
from clouds.

6

10.4-12.5

120

Thermal IR

7

2.08-2.35

30

Mid IR

Useful in vegetation stress analysis, soil
moisture discrimination, and thermal mapping
applications.
Useful for discrimination of mineral and rock
types. Also sensitive to vegetation moisture
content.
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Table 5-25
Specification and the application of Landsat 8 data.
Band
Number

µm

Resolution

1

0.433–0.453

30 m

2

0.450–0.515

30 m

3

0.525–0.600

30 m

4

0.630–0.680

30 m

5

0.845–0.885

30 m

6

1.560–1.660

30 m

7

2.100–2.300

30 m

8

0.500–0.680

15 m

9

1.360–1.390

30 m

10

10.6-11.2

100 m

11

11.5-12.5

100 m

In the present work, Landsat imagery data covering the coastal area of the
study area have been digitally processed, analysed and interpreted to
produce a land-use/land-cover map at a scale of 1: 100.000. The main
classes of recognized land use (activities) and land cover (resources) at this
scale will be studied. This is based mainly on the multilevel land-use/landcover classification system for use with remote sensor data adopted by the
U.S. Geological survey (Anderson et al., 1976).The produced Landsat
classification map clearly displays the major classes of land-use and landcover in the study area.
Topographic Maps:
The topographic sheets scale 1:100.000 of the new system, issued by the
Military Survey Department. Topographic maps are scanned with resolution
of 250 DPI as a preparation phase of the digitizing process. Digitizing
process will be carried out to extract geomorphic features in general, and
specifically, spot heights, drainage, sabkha, urban, agricultural areas, roads
and canals, (Figure 5-61).
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Figure 5-61
Topographic map of the Study Area
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Field work
The main goal of this mission is to collect observations and samples of the
different natural and anthropogenic environmental features that occurred
along the coastal area due to the natural changes and to photographically
document them. This helped to determine the main coastal land use land
cover, geomorphologic units to put in consideration to reduce the
environmental risk. The program of this field study planned to cover the study
area coastal zone of new capital city, Helwan Governorate.
The field work Includes:
Ground truthing of the prepared maps of different types, geomorphologic
map, topography and hazards maps.
Checking up and photographing of the different geomorphologic features.
Recording the current development activities at the study area.
Monitoring the human activities that planned and constructed in Hazards
areas.
Ground truth for the evaluated results of image unsupervised
classifications.
Methodology of the fieldwork:
Visiting representative locations for ideal geomorphologic features, main
wadis outlets, and topology.
Determining the coordination of the visited sites by GPS
These site have been plotted on Landsat series Images
Recording the different features by field photographs to prepare different
panoramic views reflecting the geomorphologic features.
Field Data:
A field study has been conducted to record the current development activities
along new capital city, Helwan Governorate and collect samples of the
different natural and anthropogenic environmental features that occurred
along the area due to the province changes. The GPS was used also during
the verification of the produced land-use/land-cover maps (Figure 5-62).
Ground truth
Field trips have been conducted for ground truthing for collection of field
observations, regarding most recent human developments activities and
document the findings.
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Figure 5-62
Photographs of the main components of the study area
Image Processing
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The satellite system, known as the earth resource technology Satellite, was
initially designed as an experimental in order to assess the feasibility of
collecting earth resource data from unmanned satellites. Multi dates Satellite
Images of years 1984, 2006 and 2014 are used to monitor the characteristic
of both water and land; these images are subjected to many processes,
Figure 5-63. Much of the information used for in this study was acquired from
topographic charts, satellite images, geologic map, related studies and field
surveys. Information has also been taken from technical literature, reports,
unpublished documents and other sources (e.g. the Internet). The ability to
analyze and update land use / land cover maps unites is essential to coastal
planning, management and environmental conservation. This has been
facilitated by the use of different thematic maps linked by a Geographical
Information System (GIS).
Satellite Images data are purchased after examining the quick-looks and the
cloud cover and quality characteristic determined when the image was
archived. Imagery is usually selected in the basis of low cloud cover. This
guarantee of quality, however, means that a certain amount of missing or bad
data within the imagery is considered acceptable. During the automatic
registration procedures, described later, it became obvious that there was a
problem with the data and, on careful examination; it was found that there
was both missing and duplicated data in the imagery. The location of the
missing and bad data was determined by discontinuities in the correlation
field in an intensified version of the automatic registration procedure. Missing
data scans were interpolated across and duplicated scans dropped from the
image using the registration locations.
Two main process are carried out, manipulation and interpretation. The first
one is include Pre-processing, Image enhancement and Image classification.
Geo-referencing, Geometric correction and radiometric correction are the
main processes for Image processing, (Figure 5-64). To enhance the image
for increasing the resolution of image components, edge enhancement
processes is carried out. Neighborhood based operation is one of the
important processes to improve the images feature particular shoreline
edges.
Image Matching – Registration
The problem with using imagery from different dates, or from different
sensors, is that, in order to be useful, they have to be registered to a common
coordinate system. This coordinate system can be one of the images or can
be a map projection. Any conversion to another coordinate system not only
implies a loss in radiometric accuracy through resampling, but is extremely
time consuming and error prone. Usually it is done through the manual
identification of ground control points of the same object in both coordinate
systems. Control point identification is difficult, the difficulty increasing with
decreasing spatial resolution, and time consuming as it requires a matrix of a
sufficient number of suitably spaced control points. Following the ground
control point selection procedure, the control points are fitted to a polynomial
which describes the distortions between the two coordinate systems. Control
points which have large errors with respect to the polynomial are described,
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and a new fit is carried out. This procedure is repeated until an acceptable
error is reached. After the polynomial is defined, it is used to transform the
image into the desired coordinate system. In order to reduce the time taken,
remove subjective human intervention, whilst achieving the highest
accuracies, an automatic procedure has been developed.
The objective of this procedure is to automatically register the imagery to a
sub pixel level of accuracy. It is assumed that gross distortions, rotations, and
scale changes will not be encountered. The registration is carried out on the
shapes of significant objects in the imagery. Both the reference image, which
supplies the reference coordinate system, and the image to be warped, is
first subjected to an edge detection technique in order to define the
significant boundaries in this scene.
Matching between scenes is carried out using local correlations, in the
frequency domain. The matching algorithm has to be area based because
the confidence and precision increase with the number of samples. When
matching, there is essentially an array of reference and image pixels which
are correlated to each other. If this is done in the frequency domain, the
result is an array, equal in size to the input arrays, where the contents of
each element correspond to the correlation of the two images. An array
results because it is as if the image to be warped is passed over the
reference image, shifted a pixel at a time, and the correlation computed at
each location, Gives the necessary x and y shift to give the best fit.
The number of samples (sub-image size or size of support) is restricted by
the scale of distortions in the imagery. If the support region is to large then
the distortions in the imagery smaller than the support size will not be
resolved and which will increase the error in the sub pixel location determined
from the correlation if the support is small, and the distortions are relatively
large, poor and inaccurate correlations will result as few, if any pixels will
correspond. A search strategy is therefore implemented where large subimages are first matched to give an initial approximation, and the results from
these used to shift subsequent related sub-images of smaller size. These in
turn are used to guide even smaller sub-image matches and the process
repeated until the finest level has been reached. The result of the search
strategy is, therefore a matrix of control points whose relationship between
the images has been determined.
With manual control point selection, twenty to thirty carefully distributed
points would be considered the norm for the images under consideration. The
automated procedure just described produced over 1600 points in an almost
complete matrix distribution describing a polynomial to within 0.5 pixel RMS.
An even finer matrix of points would be possible, but was considered
unnecessary.
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Figure 5-63
Multi dates Satellite Images of years 1984, 2006 and 2014 of the Southern Red Sea
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Figure 5-64
Unsupervised Classification Images Dated in
Years 1984, 2006 and 2014 of the study area
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Data Merging
The merging of multi-sensor image data is becoming a widely used
procedure because of the complementary nature of many data sets. Among
the techniques for combining digital data, color display transformations such
as Intensity-Hue-Saturation (HIS) can be used to produce more effective and
controlled visual presentations of the data for both qualitative and quantitative
image analysis (Chavez et al., 1991).
Merging information from different imaging sensors involves two distinct
steps. First, the digital images from both sensors are geometrically registered
to one another. Next, the spectral and spatial information contents are mixed
to generate a single data set by using various transformations such as
Intensity-Hue-Saturation (HIS) transformation (Carper et al., 1990)
Image Enhancement
The principal objective of enhancement techniques is to process a given
image so that the results are more suitable than the original for a specific
application, more effective for display for subsequent visual interpretation,
and for more information to be extracted. That means modification of a
subjective feature of the image to emphasize certain information and to
improve the detectable of the target of interest by amplifying the slight
differences to make them readily observable. For instance, stretching
technique is usually used to enhance specific broadband features in the
image, like water, desert, agriculture, and urbanization. A high pass filter
technique may be used to discriminate between the different features in the
image. In this study, Landsat mosaicked image covering the Helwan area,
Egypt is enhanced by using high pass filter technique to enhance the
geomorphologic features and also, land use activities. Geo-referencing has
been applied to the image for overlaying the structural features extracted
from the satellite image, aerial photographs and topographic maps. UTM
projection has been used for consistency purposes with other extracted line
feature data.
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Classification
The classification process is described as the identification of the pattern
associated with each pixel position in an image in terms of characteristics of
the objects or materials at the corresponding point on the Earth’s surface
(Mather, 1987). The large area covered, range of cover types and paucity of
ground data of TM series required the use of the classification method based
on an interactive ISODATA (iterative self-organizing data algorithm) approach
(ERDAS, 1991). The ISODATA algorithm attempts to cluster the spectral
(feature) space into a number of groups specified by the user. From an
examination of the image data along with available ancillary data, both
spectral and spatial, 30 clusters were separated initially. Statistics from the
clustering were than used as input to the maximum Likelihood classifier. With
this classifier, it is assumed that the statistics of each class in each band are
normally distributed and that given pixel belongs to the class in which it has
the highest probability (based on this distribution) of occurring. The results
from the classification were than interpreted with supporting data from
topographic maps, local knowledge and the spectral and temporal properties
of the classes themselves, (Figure 5-65). Classes which were obviously too
big or covered many cover types were further divided by clustering again
reinterpreted.
Geographic Information System (GIS)
Using of GIS in this study gives the ability to link spatial data with descriptive
information about a particular feature on a map. It incorporates a database
management, so it is a powerful tool to visualize, model, analyze and query
the database. It is a structured framework for organizing and displaying large
quantities of remote sensing data and other data in map form. In this system,
quantitative values can be retrieved in table form. Several data sets also may
be displayed at once according to the parameters of interest.
Several pre-processing steps were required to standardize and correct the
various datasets. The following data processing and techniques are used to
produce the land-use/land-cover maps are shown in Figure 5-66 and Table
5-26. The topographic maps of the study area at scale 1: 100 000 were
converted into digital format using ARC GIS. Three Landsat scenes acquired
in 1984 and 2006 and 2014 were processed using ERDAS Imagine.
Projection parameters for these datasets (Universal Transverse Mercator,
Zone 36, and WGS 84 Datum) were used as the basis for which to register
the subsequent datasets.
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Figure 5-65
Supervised Classification images dated in
years 1984, 2006 and 2014 of the study area
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Digitizing
Digitizing is the encoding of geographic data into a computer as vector data
with every point has which X and Y coordinate. There are two types of
digitizing, digitizing using an electromagnetic or electrostatic device called a
digitizer or digitizing from screen "heads-off digitizing" from a background
image like remotely sensed images. Both types were used in the present
study. ARC GIS was used with GTCO portable digitizer, which has an active
area equal 48, by 36 inches, and .003 mm accuracy. In the second method,
some features were digitized from the satellite images through the screen by
using ERDAS 10 and ERDAS IMAGINE 10.1.
Digitizing
The main reason for using ARC GIS to digitize the topographic maps of scale
1:100,000 is its ease of use and speed that accelerated the digitizing
procedures. Also it provides some facilities that make the output file has less
editing stage in the Arc/Info procedures. It also allows digitizing of every
feature in a separate layer. It produces a standard format DXF files that can
be converted to many other GIS formats. Using this procedure, the coastal
features of some of the major areas were digitized. Each feature was
digitized in a separate layer that facilitated the separation of these features
during the conversion to Arc/Info format. The systematic conversion of DXF
files from ARC GIS to other coverage's was accomplished.
This is the second method that was used to digitize on the screen from the
satellite images. The ERDAS package has the capabilities to digitize from the
screen. The general Geomorphological unites along the study area from the
satellite images were digitized. The digitization was done by using the
command "digscrn", the output is a .dig file which can be easily converted to
a raster GIS file by ERDAS data conversion module. The GIS file can also be
converted by the data conversion module to Arc/Info coverage. Three raster
GIS layers were created for the shoreline with equivalent three-vector
coverage. The three thematic layers were passed through a process of
building the topology and editing by the Arc/Info package to be ready for
analysis. The build topology was applied by clean and builds commands. In
editing stage the overshoot and undershoot dangles was removed, the vector
module of IMAGINE is more user friendly and flexible that save the processes
of conversion applied in ERDAS 10.

_______________________________________________________________________________________________________________________________________

ESIA for Cairo New Capital, 4800MW Combined Cycle Power Plant
September 2015

Chapter 5- Page 157 of 223

Figure 5-66
Flow chart of the data processing and
techniques used to produce land-use/land-cover of study area
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Table 5-26
The main classes of land-use / land –cover
in the study area, Interpreted from Landsat Images series
Category

Class

100 Buill-up

110 Residential
120 Industrial
130 Transportation

140 Recreational
150 Mixed
210 Agriculture Land

200 Cultivation

220 Shrubs and Brush land
500 Barren Land

510 Plain Land

Type
111 Towns and Settlements
112 Tourist Villages
131 Airports
132 Port Facilities
133 Highways and Roads
134 Sand Dunes
141 Protected Area
142 Archeological Sites
151 Land being developed within
Urban Areas
211 Croplands
212 Reclaimed Lands
221 Desert Shrubs/ Grasses
222 Coastal Brush land
511 Beaches, Sand and Gravel
512 Delta Deposits & Alluvium

Data Conversion
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. Georeferencing aims at the conversion of the coordinates from the digitizing
screen coordinates into a real world coordinate. Each GIS layer is georeferenced using the following parameters:
Projection
Unit
Spheroid
Datum
Zone

: Universal Transverse Mercator (UTM)
: Meters
: WGS 84
: WGS 84
: 36

Editing
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
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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 / land cover maps with proper scale, various
topographic maps, Landsat images years 1984, 2006 and 2014 , ground
observations, and related ancillary data have been compiled and processed
in different ways. 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 1984, 2006 and 2014 that
were covering the area of Power station Project city have been digitally
processed, analyzed and interpreted to produce a land-use/land-cover map
at a scale of 1: 100.000, (Figure 5-67). The main classes of recognized land
use (activities) and land cover (resources) at this scale are given in Table 526. 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 al., 1976). Landsat image, clearly displays the major
classes of land-use and land-cover of Power station Project zone, new capital
city, Helwan governorate.
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 / 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 landuse/land-cover (Sabins, 1997). Remotely sensed data can be acquired from
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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
data of years 1984, 2006 and 2014 have been utilized in this study to
recognized and defined land use in Power station Project coastal plain area.
The different steps involved in this work could be explained as follow:
Defining a comprehensive legend according to the scale of Landsat
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 / land cover maps.
Measurement of land unit surface by applying geographical information
system (GIS) facilities to accomplish the work.
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Figure 5-67
Land cover map extracted from Landsat images of 2014 for study area
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5.7.3

Land Use-Land Cover (LU/LC) Classification Scheme
The produced land-use/land-cover maps of two different dates 1984, 2006
and 2014 (Figures 5-66, 5-67 & 5-68) clearly displays the major classes of
land use and land cover in the study area of Power station Project. 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-use/land-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.
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 shown at Figures 5-67.
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 (Ahmed M. H. (1999). 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.
The study area includes 4 types of classes (plateau, wadis deposits, slopes,
sand sheet and mountains). Each one of these categories has some unique
characters.
A brief description of the main land-use/land-cover categories in the prepared
maps of the study area, delineated from the interpretation of Landsat images
is as follows:
Wadi Degla
Wady Degla is formed in the Eocene limestone pavement that had remained
in the marine environment during the Eocene Epoch in the eastern desert (60
million years ago). The exposed outcrops of the Eocene rocks are
characterized by fossils of Nummulites gizehensis and the vertical crevices of
the exposed bed-rock are filled with blown sand. A hard band of siliceous
limestone forming the upper plateau is underlined by further limestone, some
of which have been dolomitised
Sand sheet
It forms the floor of the Wadys which drains to the Nile. It consists of gravels
and boulders from limestone, dolomite and rare cherty materials derived from
the local rock units. Recent Nile Sediments, It covers all the area within the
Nile Wady as well as the cultivated lands. It is made up of silt and clay with
sand interbeds. This is the most fertile cultivated soil.
Rocky area
Gebel Hof Formation: It is exposed at the base of Gebel Hof and extends
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northwards to Gebel Toura and exposed at Wady Hof .The maximum
thickness is about 120m as in Gebel Hof who subdivided the formation into
two rock units as follows: TOP; Two Nummulitic gizehensis bed. It consists of
about 42m of greyish white, slightly chalky, highly fossiliferous. The Upper
79m is made up of white to yellowish white marly limestone, the poorly
fossiliferous limestone with intercalations of some white chalky and marly
limestone.
BASE; Observatory Formation: Forming the topmost part of the Middle
Eocene section and cover the north and northeastern part and south of
Helwan area. It consists of about 77m of white to yellowish white, marly and
chalky limestone intercalated with hard, grey dolomitit limestone bands.
Change Detection in Land Use/Land Cover, among Misrsat-1, 2007 and
Spot-2, 1995:
During the current study image 2007 was updated to perform this analysis
belonging to the years 1995, collecting of these two dates is due to the
greening 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 patterns and assessment of soil dynamics.
Results of image processing in different dates 1995, 2007 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,
industrial activities and touristic activity which develops along study area.
The present status of land use-land cover in the districts of the Power station
Project evaluated 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 changes such as urban
activities, which indicated the penetration of sea water to the land.
Development of anthropogenic input reflected the constructed roads, which
occurred mostly for the urban and transporting fringe of Power station
Project.
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Figure 5-68
Change Detection Extracted from Landsat Spot-2,
1995and Misrsat-1, 2007 for study area
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5.7.4

Natural Hazards Assessment
Egypt is considered as a territory of moderate earthquake activity.
Information on historical earthquakes is documented in the annals of ancient
Egyptian history and Arabic literature. According to Ambraseys (1991) and
Maamoun (1979), about 83 events were reported to have occurred in and
around Egypt and to have caused damage of variable degrees in different
localities. Kebeasy et al. (1981) reported 12 moderate earthquakes (5.0 < M
< 7.0) which were reported to have caused significant damage in the densely
populated areas of northern Egypt during the last thousand years. The
seismicity of Egypt is characterized by a moderate earthquake activity due to
the relative motion between the African, Arabian and Eurasian plates (Abou
Elenean et al., 2009).
The general distribution of earth quake epicenters in Egypt falls along three
major trends (Kebeasy, 1990). The first major trend extends from the
northern Red Sea area and along the Gulf of Suez, through the cities of
Cairo and Alexandria. The second trend extends from the eastern
Mediterranean to Cairo and Fayum region. The moderate earthquake of
October 12, 1992 (Mb = 5.9) occurred on the intersection between the first
trend and the second one near Cairo city (Kebeasy, 1990). Along the third
trend (Dead Sea-Aqaba trend), the seismic activity is large. This may be
related to the active sinistral movement along the Dead Sea Fault system
and the Gulf of Aqaba (Reilinger et al., 1997). Figure 5-69 shows the seismic
activity of the northern part of Egypt as well as the study area during the
periods of gravity measurements (1997–2007) and Figures 5-70 shows
national hazards affecting the study area.
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Figure 5-69
Tectonic boundaries of Egypt after (Abou Elenean et al., 2009)
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Figure 5-70
Natural Hazards Affecting the Area of the Study after (Issawy et al 2010)
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5.7.5

Digital Elevation Model of the study area
Egypt is located in the northeastern part of Africa and extends beyond the
Gulf of Suez and the Suez Canal into Asia. The tectonic evolution of Egypt is
characterized by a number of stages since Precambrian. According to Said
(1962), Youssef (1986) and Smith (1984), Egypt is classified into three major
geological provinces. The greater part of northern Egypt belongs to the
unstable shelf area and most of the area was covered by the principal marine
transgressions at least since Paleozoic time.
Helwan area is characterized by a low relief and gentle slope from east to
west. The surface of the floodplain that occupies the banks of the River Nile
consists of the fertile top clay–silt layer underlain by sand and gravel forming
the alluvial aquifer. The floodplain is formed by a tectonic depression, and
probably bounded by faults. Cretaceous and Tertiary rocks are exposed at
the border of the floodplain. From the geomorphologic point of view, the area
is discriminated into three geomorphologic units the structural plateau which
consists mainly of limestone and is dissected by a number of faults, the
piedmont plain and the Nile flood plain which is formed by a tectonic
depression. Rocks exposed in the Greater Cairo area include rocks of
Quaternary, Tertiary and Late Cretaceous with a maximum thickness about
900 m. Eocene rocks constitute the most common outcrops and mainly are
limestone, marls and dolomites (Awad and Abdel-Baki 1993).
According to Aboushook and Sherif (2000) and Said (1962), Maadi
Formation (Middle Eocene age) is made up of a series of brownish beds of
fissured limestone, marl and shale. It includes the following units from top to
bottom: the yellowish white dolomitic limestone becoming sandy towards the
base with traces of gypsum pockets; the alternating yellowish sandy and
greyish shale beds with minor intercalation of marls and salts; the fissured
and cavernous yellowish brown limestone with some marl and gypsum
pockets and the alternating yellowish sandy and greyish shale beds with
minor intercalation of marls and salts (Abdalla and Scheytt, 2012).
See Figures 5-71, 5-72 & 5-73.
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Figure 5-71
The Geological map of the Study Area
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Figure 5-72
The Digital Elevation Model and Aspect of the Study Area
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Figure 5-73
The Slop Gradient of the Study Area
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5.7.6

Conclusion
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 natural hazards 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 (i.e. great projects), the storage area of
waste rocks and the tailing storage areas would have a negative impact on
the natural resource in the area of Power station Project. It is necessary to
identify the sources of these negative impacts and therefore to propose
mitigation measures.
The study area considered as virgin area, clear from pollution new capital
city, Helwan governorate and suitable for great projects (e.g. Power station
Project), to assess the environmental impacts on its fringing natural
resources and the associated biota. Both, the short-term and the chronic
effects should be considered. Community structure and species abundance
of current area environment may be changed for long periods of time
following, if there is no future plans for managing and protecting.

_______________________________________________________________________________________________________________________________________

ESIA for Cairo New Capital, 4800MW Combined Cycle Power Plant
September 2015

Chapter 5- Page 173 of 223

5.8

AMBIENT NOISE

5.8.1

Noise Sensitive Receivers
No residential properties have been identified along the Cairo / Sokhan Road
segment passing south the site area and there are no major population
centres within 3 km all around the proposed site. The nearest land uses
around the site are residential within a scattered spots north, west and south
of the site, but some kilometers far from its boundaries. There is no
receptors nearby at all.
Due to the desert nature of the proposed site with very little scattered houses
very far from it, and due to the power plant once operational will impose its
industrial feature i
n the area, the area is categorized as "Industrial Areas" with respect to the
Egyptian ambient noise standards (see Table 2-6 in Section 2.3.4).

5.8.2

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 the Consultant
representatives of CEPC/EEHC in August 2015. The main existing noise
sources on, and surrounding the site, were found to comprise the following:
• vehicular traffic; and
• prevailing wind.
Measurements were taken using a calibrated Brüel 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 Aweighted. 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 (during daytime) was around
LAeq 70.0 dB(A) and on the Road around 73.0 dB (A). This means that
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background baseline noise level at the site is within the "Industrial Areas"
level specified by the Environmental Law. The sounds cape of the area is
expected of this type and only dominated by wind and vehicles on the road
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 5-74 presents the measurement locations. Also, Table 5-27 and
Figure 5-75 through Figure 5-77 present the results giving the sound levels
for each third-octave band.
The recorded noise levels were mainly due to wind and traffic movement at
the time of measurement.
Figure 5-78 depicts some measurement photos.
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Figure 5-74
Measurement Locations inside and around
the Power Plant Site
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Table 5-33
Measured Parameters for the Selected Locations
Locations

LAeq

1
2
3
4
5
6

76.94
73.04
73.47
73.73
71.64
73.69

LASma
x
83.22
79.08
83.38
83.26
81.32
81.41

LApeak
99.42
93.82
101.55
99.41
99.94
97.12

LASmi
n
53.51
56.53
56.32
60.96
61.57
55.34

LAF5

LAF10

LAF50

LAF90

LAF95

LAF99

84.52
80.40
85.46
85.21
82.17
82.60

82.65
79.02
80.00
81.36
78.42
80.90

80.11
77.67
75.01
78.38
75.52
78.45

75.24
68.51
69.29
63.99
65.14
68.08

68.71
62.48
59.52
61.25
61.95
57.70

64.86
61.06
57.06
61.12
61.70
55.90
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Figure 5-75
The Graph shows the Main Parameters Values Over the Measured Locations

Figure 5-76
The Graph shows the Statistical Parameters Values over the Measured Locations
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Figure 5-77
Spectrum Graph of Values of Sound
Levels for Each Third Octave Band
(Locations 1 through 6)

_______________________________________________________________________________________________________________________________________

ESIA for Cairo New Capital, 4800MW Combined Cycle Power Plant
September 2015

Chapter 5- Page 179 of 223

Figure 5-78
Some Measurement Photos
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5.9

TRAFFIC AND TRANSPORT

5.9.1

Introduction
Road transport provides the main mode of transport in the Cairo New Capital
Zone. The proposed power plant site will be accessed from Cairo through
the route Cairo/ Sokhna freeway. This road connects the proposed power
plant site to the major road network as shown in Figures 5-79, 5-80 and 5-81.
Cairo New Capital power plant is located along the Cairo / Sokhna freeway at
a distance 27.5 km from Cairo toll station. The project site lies on the right
side of the freeway at a distance of 200 m. While the Regional ring road lies
at a distance 5.5 km to the West of the project site.
Information on traffic conditions and flows have been obtained from primary
assessment work conducted by the "Al-Azhar University, Faculty of
Engineering: Department of Traffic and Transport", during August 2015, and
from observations made during site visit in July 2015.

5.9.2

Main Access Roads
Accessibility to the power plant
The power plant is located along Cairo / Sokhna Freeway on a section 27.5
km from Cairo toll station on the direction to Cairo. There is only one entrance
to the site which lies along the regional road Cairo / Sokhna Freeway. There
are not any private properties surrounding the plant.
The entrance to the project site
As the project site lies along the regional road Cairo / Sokhna, the entrance is
unpaved branching from the Cairo / Sokhna freeway to the southern side of
the project site. The entrance should be constructed with a width not less
than 6 m to allow access of the trucks carrying the power plant equipment
and to allow entry of the construction equipment to the site. Acceleration and
deceleration lanes should be provided to the entrance to ensure safe
maneuver to vehicles entering or exiting the site. This entrance has no
obstacles to obstruct trucks from access to the site. Figure 5-82.

5.9.3

Existing Land Use
The land use Figure 5-83 surrounding the power plant is identified as follows:
12345-

Cairo / Sokhna Freeway.
The Regional Ring Road.
Qattamyia observatory.
Suez cement factory
Quarries.
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Figure 5-79
Regional Roads from Seaports to the Site
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Figure 5-80
Location of Cairo New Capital Power Plant and the Connecting National Roads
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Figure 5-81
Location of Cairo New Capital power plant (Google photo)
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Figure 5-82
The Proposed Entrance
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Figure 5-83
Existing Land Use
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5.9.4

Characteristics of Regional and National Roads
In this part of the report the characteristics of the main roads leading to the
site of Cairo New Capital power plant and also other national roads that
connect the plant with the major Egyptian ports are considered.
Regional Roads around the Power Plant
Cairo / Sokhna freeway
This road is a the regional road Cairo / Skhona which serves the movement
of the passengers and goods from Cairo to Sokhna port and vice versa. It is
a rural 3 lane 2 way highway. All the intersections are grade separated. The
volume of traffic is low to moderate through the year.
Its course extends parallel to southern side of the national highway Cairo /
Suez. As the road is a desert road, its wide right of way mostly characterizes
it and the speed is open 120 km/h. The road section adjacent to the power
plant site is provided with light posts. The main characteristics of the road are
given below in Table 5-28.
Table 5-28
Characteristics of Cairo / Sokhna Freeway

Item
Road width
Number of lanes
Median

Characteristics
69 m
3 lanes / direction
39 m

Design speed

140 Km/hour

Speed limit

120 Km/hour

Light posts

Exists

Shoulders

1m paved on both sides
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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 which is imported then transported to project site
from a number of national ports such as (Alexandria, Port Said, Damietta and
Suez).
The main national roads connecting the ports to Cairo New Capital power
plant are:
From Cairo:
Cairo / Sokhna freeway
From Alexandria:
1- Cairo / Alexandria desert Highway.
2- Cairo / Alexandria agriculture Highway. (not recommended) then,
3- Cairo / Sokhna freeway
From Port Said and Damietta:
1- Port Said / Ismailia Highway, then,
2- Ismailia / Suez Highway,
From Suez (including Adabia and Sokhna ports):
Suez / Sokhna Highway
The geometric characteristics of the National highways included in the study
are given in 5-29.
Traffic data for these roads (AADT) during the period 2010 to 2014 were
obtained from General Authority for Roads, Bridges and Land Transport
(GARBLT) Figure 5-84.
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, thus the speed is relatively
low considered as a rural highway (average speed 70 km /hour). The lane
capacity for the other national highways under study is 2000 vehicle / hour.
The limit speed on the highways is 100 km/ hour except for the International
highway is 90 km / hour.
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Table 5-29
Characteristics of Main National Highways

Road Name
Cairo/Alexandria
Desert Highway

Cairo/Alexandria
Agriculture Highway

Port Said / Ismailia
Desert Highway

Ismailia / Suez
Highway

Cairo / Sokhna
Freeway

Geometric Description
This is a dual 4-lane carriageway highway with a paved
shoulder linking Cairo to Alexandria Seaport. The road is a
toll road and becoming main road that transport a high
proportion of passengers and freights which generated
from the urban expansion along its route. The pavement
condition is good. The average lane capacity is given as
2200 vehicle/hour.
This is a dual 3-lane carriageway highway with a paved
shoulder linking Cairo to Alexandria Seaport. The road is a
main road that transport a high proportion of passengers
and freights which generated from the urban expansion
along its route. The road is generally in a good condition.
The average lane capacity is given as 2000 vehicle/hour.
This is dual 2-lane carriageway highway with a paved
shoulder linking Port Said to Ismailia The road is recently
upgraded and it is in a v.good condition. The average lane
capacity is given as 2000 vehicle/hour. (toll road)
This is dual 2-lane carriageway highway with a paved
shoulder linking Suez to Ismailia. The road is recently
upgraded and it is in a v.good condition. The average lane
capacity is given as 2000 vehicle/hour.
This is dual 3-lane carriageway highway with a paved
shoulder linking Cairo to Sokhna Seaport. The road is
generally in a V.good condition. The average lane capacity
is given as 2200 vehicle/hour. (toll road)
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Figure 5-84
Average Annual Daily Traffic on National Roads
During period (2010-2014)
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5.9.5

Traffic Classification Survey
As part of the evaluation of existing conditions, it was decided to carry out
traffic counts on the plant’s adjacent road and the counts were manually
carried out for 12 hours on Monday 20 July 2015.
The counts were manually carried out to depict the daily flow, peak flow and
existing traffic composition. The traffic was classified into the following four
categories: Table 5-30.
a-

Private car, van, jeep.

b-

Pick-up, microbus, Mini-bus.

c- Bus.
d- Truck / Truck trailer.
Table 5-30
Traffic Classification during the Peak Periods on
Cairo / Sokhna Freeway

Pickup

Truck
trailer

Total
pc

Pickup

Bus

Truck
trailer

Total

Bus

Evening

pc

Morning

To Cairo

738

656

49

197

1640

491

480

11

134

1116

To Suez

700

667

48

175

1590

430

436

10

108

984
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Table 5-30 indicates that there is light traffic volume on both directions by
day and very low traffic by night. The directional distribution of traffic for both
directions is nearly 50% by day and by night. The traffic composition
indicated that:
1- The percentage of P.C’s is dominant (45%). This is followed by the
Pickup (40%). Then came the Truck (12%) and this is normal as these
modes of transport are used for transport of freights and cargos from
The Red Sea ports to Cairo and vice versa. The buses (3%).
2- The daytime variations are distinctive since the volume is reduced to
approximately the half at night. But it is observed that the percentage
of heavy vehicles (trucks) at night is (12%) which conforms a real
threat to other vehicles using the road.
3- It should be also noted that the road in this section although having
light posts it is advised not to use the road at night as it might be
hazardous to the freight and equipment transported.
Traffic
composition for both directions, at day and night periods is shown in
Figure 5-85 and Fig 5-86 respectively.
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Figure 5-85
Traffic composition on Cairo / Sokhna Freeway (day)

* figures on pie charts show the volume of vehicles in percentage
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Figure 5-86
Traffic composition on Cairo / Sokhna Freeway (night)

* figures on pie charts show the volume of vehicles in percentage
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5.9.6

Trip Time Survey at the Surrounding Roads of the Power Plant
To identify the operational characteristics of the road facing the power plant
(Cairo / Sokhna freeway). The moving car observer method is used to
measure the average journey time and speeds on this road. The length of
section was 3.0 Km around the site. The observers 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 eight rounds for both directions of travel on Cairo /
Sokhna freeway. The results of the journey time surveys are given in Table
5-31.
Table 5-31
Average Travel Time and Speed for the selected road Section
Average Trip
Time (Minutes)

Average Speed
(km/hr)

Cairo / Sokhna freeway
(To Cairo)

1.98

95

Cairo / Sokhna freeway
(To Suez)

1.95

92

Road

Speed analysis
The video tapes recorded were used to calculate individual speeds for 150
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 is
given in Table 5-32, while Table 5-33
presents a summary of the statistical analysis performed on the speed data.
The speed distributions along Cairo / Sokhna freeway is shown in Figure
5-87.
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Table 5-32
Speed Data
Veh.
No.

Veh.
No.

Veh.
No.

Veh.
No.

Veh.
No.

1

Speed
(Km/h)
66

31

Speed
(Km/h)
82.42

61

Speed
(Km/h)
88.704

91

Speed
(Km/h)
97.02

Speed
(Km/h)

121

103.884

2

66.66

32

82.55

62

88.704

92

97.152

122

103.884

3

66.66

33

82.55

63

89.232

93

97.284

123

104.148

4

67.98

34

82.55

64

89.232

94

97.284

124

104.148

5

67.98

35

82.55

65

90.024

95

97.284

125

104.148

6

67.98

36

82.55

66

90.684

96

97.416

126

106.128

7

69.432

37

82.68

67

90.684

97

97.548

127

106.524

8

69.564

38

82.81

68

90.948

98

97.812

128

107.58

9

70.884

39

82.81

69

90.948

99

97.944

129

107.712

10

70.884

40

82.81

70

90.948

100

98.472

130

107.712

11

71.412

41

83.33

71

91.212

101

98.604

131

107.712

12

71.676

42

83.59

72

91.608

102

98.604

132

107.712

13

71.94

43

83.85

73

91.74

103

98.604

133

107.712

14

72.072

44

83.98

74

91.872

104

98.736

134

107.712

15

72.468

45

84.37

75

92.004

105

98.868

135

107.712

16

72.864

46

84.76

76

92.928

106

99.264

136

107.448

17

72.864

47

84.76

77

92.928

107

99.264

137

110.484

18

72.864

48

84.76

78

92.928

108

99.264

138

110.484

19

74.052

49

85.93

79

94.248

109

100.452

139

110.484

20

74.184

50

86.06

80

94.38

110

100.584

140

112.332

21

74.448

51

86.32

81

94.644

111

100.848

141

112.332

22

74.58

52

86.45

82

96.624

112

100.98

142

112.464

23

74.58

53

86.45

83

96.756

113

100.98

143

113.388

24

74.58

54

86.45

84

96.756

114

100.98

144

119.064

25

74.58

55

86.45

85

96.756

115

102.3

145

119.064

26

80.916

56

86.71

86

96.756

116

102.564

146

119.064

27

81.576

57

86.71

87

96.756

117

102.564

147

119.196

28

81.576

58

86.71

88

96.888

118

102.564

148

119.196

29

81.576

59

86.84

89

96.888

119

102.696

149

119.196

30

81.576

60

86.97

90

97.02

120

102.828

150

119.196
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Table 5-33
Speed Analysis

Speed (km/h)

Frequency

60-70
70-80
80-90
90-100
100-110
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

10
16
38
50
36

Percentage
%
6.7
10.7
25.3
33.3
24
97.9
95
98
108
54
22.13

Accumulated
percentage
6.7
17.4
42.7
76
100

_______________________________________________________________________________________________________________________________________

ESIA for Cairo New Capital, 4800MW Combined Cycle Power Plant
September 2015

Chapter 5- Page 197 of 223

Figure 5-87
Spot Speed Distribution
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5.10

ARCHAEOLOGICAL, HISTORIC AND CULTURAL HERITAGE
There is no available information which identifies any archaeological, historic
or cultural remains of significance on the site. This is supported by the
present situation which designates the site as the one that has been
thoroughly investigated and surveyed for the Cairo New Capital and its
surroundings.
Historically, Greater Cairo Region has been occupied by a number of
civilizations, in particular by pharaonic populations, the Greeks, Romans,
Copts and Moslems. In the southern part at Giza, which is about 35 km far
from the present Cairo Capital, there is a highly rich archaeological and
historic center created by the existence of pyramids and sphinx. Other
significant archaeological sites are sprinkled around and in farther southern
areas such as sackkara pyramid.
The archaeological sites and areas reflect the importance that the Egyptian
Government attaches to preserving the wealth of historical monuments and
sites of Egypt’s cultural heritage.
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5.11

SOCIO-ECONOMIC ENVIRONMENT

5.11.1

General Background
Cairo is the political capital of Egypt and concurrently the cultural, arts,
scientific and historical capital of the Arab and Islamic world.
The governorate's total area comes to 3085.12 km2, forming 0.3% of the
country's total area. It is divided into 30 districts. The governorate's
population reaches 7.3 million recording a normal increase rate of 18.90 per
thousand.
Cairo embraces monuments from several civilizations including the
pharaonic, Romans, Christian, and Islamic as well as modern eras. Most
iconic highlights include: Mary Tree - the Hanging Church - El Azhar Mosque
- Saladin Citadel- Khan El-Khalili (bazaar) area - the Egyptian Museum.
The governorate hosts several industrial zones which makes it a destination
for capital polarization and investment to develop the national industry and
enhance its competitiveness on the local and international levels. Some of
these industrial zones are El-Basateen, El-Waily, Heliopolis, as well as duty
free zone in Nasr city.
The governorate offers multiple potential investment opportunities including
establishment of hotels, tourist facilities, malls and exhibitions. In addition,
investments in real estate and industrial fields as well as construction of multi
storey parking garages experienced a surge. Special attention is also given
to small handicraft projects that contribute to the creation of job opportunities
for youth.
The governorate is divided into 13 People's Assembly and 4 Shura Council
constituencies.
The governorate's national day: July 6th commemorating the day when the
Commander Jawhar El-Sekly laid the foundation of Cairo city in 969 AD.
Location: Cairo Governorate lies on the eastern bank of the River Nile
streching over 41,542 Km. It is bordered to the north by Qaliyoubia and
Sharqiyah Governorates, to the south and west by Giza Governoate and to
the east by Suez Governorate (Figure 5-88).
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Figure 5-88
Administrative Zones of Cairo Governorate
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5.11.2

Population and Demography

Table 5-34
Population Indicators
Item

Total population
Average household size

Unit

Value

Thousand persons

7319.27

Person

3.75

Per thousand
persons
Contract/ 100
thousand persons
Contract/ 100
thousand persons

Population normal increase rate
No. of marriage contracts
No. of divorce incidents

18.90
1598.85
395.09

Source: Cairo Governorate: Information and Decision Support Center, 2012-2013.

5.11.3

Education Indicators

Table 5-35

Item

Unit

Value

%

49.15

Student/ Classroom

37.80

%

73.96

%

48.11

Student/ Classroom

36.66

%

76.20

Pre-University Edu. (General)
Females (% of total students)
Classroom density
% of schools provided with computers
Pre-University Edu. (Al-Azhar)
Females (% of total students)
Classroom density
% of institutes provided with computers

Source: Cairo Governorate: Information and Decision Support Center, 2012-2013.
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5.11.4

Health Indicators

Table 5-36

Item

Unit

Value

Person/Bed

370.28

No. of persons per physician

Persons/ Physician

1985.16

New born mortality rate

Dead birth /
Thousand live births

15.40

%

54.60

Thousand persons

281.88

No. of persons per bed

Beneficiaries from health insurance system (%of total
population)
No. of state – funded medical treatment cases
(locally)

Source: Cairo Governorate: Information and Decision Support Center, 2012-2013.

5.11.5

Social Affairs & Ration Services Indicators

Table 5-37

Item

Unit

Value

No. of beneficiaries of social security

Thousand cases

97.98

Share of spent fund per beneficiary

L.E/ Beneficiary

1275.79

%

75.68

Thousand persons /
Bakery

4.34

Beneficiaries of ration cards (% of total population)
No. of persons per bakery

Source: Cairo Governorate: Information and Decision Support Center, 2012-2013.
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5.11.6

Sectoral Indicators

Table 5-38
Sectorial Indicators of the Cairo Governorate
Item

Unit

Value

Thousand feddans

15.48

Cultivated land condensation factor

Time

1.10

No. of industrial zones

Zone

3

Factory

12

Hotel & resort

98

Total area of cultivated land

No. of productive factories in industrial zones
No. of hotels & resorts

Source: Arab Republic of Egypt -The Cabinet Information & Decision Support Center: Egypt's Description by
Information 2012, Cairo Governorate.

5.11.7

Infrastructure Indicators:
Table 5-39
Item

Per capita share sanitation capacity
No. of subscribers in natural gas service
Per capita share of electricity used for
illumination
No. of fixed telephone lines per 100 persons
Per capita share of total consumed potable water

Unit

Value

Liter. day/ Person

541.41

Thousand subscribers

1193.63

k.w.h yearly/ Person

1702.86

Line/ 100 persons

31.68

Liter. day/ Person

1129.87

Source: Arab Republic of Egypt-The Cabinet Information & Decision Support Center: Egypt's Description by
Information 2012, Cairo Governorate.
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5.11.8

Administrative Division:
Table 5-40

Item

Unit

Value

Markaz

0

City

0

District

30

Unit

0

Villages outside local units

Village

0

Satellite villages

Village

0

Unit

Value

Total area

Km2

3085.12

Populated area

Km2

190.42

No. of Marakez
No. of cities
No. of districts
No. of rural local units

* Source: Ministry of State for Local Development, 2012/2013.

5.11.9

Area
Table 5-41

Item

Ratio of the population density to populated area
Ratio of the population density to total area
Ratio of populated to total area

Thousand
persons / km 2
Thousand
persons / km 2
%

38.44
2.37
6.17

* Source: Ministry of State for Local Development, 2012/2013.
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5.11.10

Population, Labor Market & Vocational Training Centers:
In 1/1/2012, population of Cairo Governorate scored 7.3 million distributed
over the total area of 3085.12 Km2. According to the results of 2006 census,
average household size comes to 3.75 person with a normal increase rate of
18.90 per thousand person.
In 1/1/2012, total labor force in the governorate came to 2.4 million with
87.3% employed of total labor force. The governorate hosts 124 vocational
training centers catering for the labor force.
Table 5-42
Population
Item

Total population*

Unit

Value

Thousand persons

7319.27

Person

3.75

Average of household size**

Live birth/ Thousand
persons
Dead person/ Thousand
persons

Birth rate*
Mortality rate*
Population normal increase rate*

Per thousand persons

No. of divorce incidents*

9.70
18.90

Contract/ 100 thousand
persons
Incident/ 100 thousand
persons

No. of marriage contracts*

28.60

1598.85
395.09

Source: *Central Agency for Public Mobilization and Statistics (CAPMAS) 2013 **Census 2006.

Table 5-43
Labor Market

Item

Unit

Value

Thousand persons

2410.70

Thousand employed

2104.00

Thousand unemployed

306.70

Labor force (% of population)

%

32.94

Rate of unemployment

%

12.72

Total labor force
No. of employed persons
No. of unemployed persons

Source: *Central Agency for Public Mobilization and Statistics (CAPMAS) (Labor Force Sample Survey 2013)
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Table 5-44
Vocational Training Centers

Item

Unit

Value

No. of vocational training centers

Center

124

No. of trainees

Trainee

33539

Thousand persons/
Center

19.44

Trainee

27778

Labor force per vocational training center
Total capacity of vocational training centers
Source: Ministry of Manpower and Immigration 2010/2012.

5.11.11

Education:
In 2012 / 2013, 30.70% of total students enrolled in illiteracy classes attained
reading and writing skills.
In 2012 / 2013, number of schools operating in Cairo Governorate was 3326
distributed among the districts. Private schools score 46.8% of total number
of schools with the classroom density of 37.80 student / classroom.
In 2012 / 2013, number of Azhari institutes serving in Cairo Governorate
came to 332 located in different districts. In addition, classroom density
scored 36.66 student / classroom.

Table 5-45
Eradication of Illiteracy

Item

Unit

Value

No. of targeted illiterates

Thousand persons

23.49

No. of enrolled in illiteracy classes

Thousand persons

57.05

Enrolled (% of targeted illiterates)

%

242.85

Thousand persons

17.52

%

30.70

No. of targeted illiterates No. of enrolled in
illiteracy classes Enrolled (% of targeted illiterates)
Attained reading and writing skills (% of enrolled)
Source: The General Authority for Adult Education 2012/2013.
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Table 5-46
Pre-University Education (General)
Item

Unit

Value

School & section

3326

Thousand classrooms

39.19

No. of students

Thousand students

1481.40

No. of teachers

Thousand teachers

89.68

No. of technical schools

School

161

No. of private schools

School

1556

No. of cooperative schools

School

54

No. of military sports schools

School

3

Student/ Classroom

37.80

%

49.15

Student/ Teacher

16.52

Annual increase of the number of schools

%

2.59

Annual increase of the number of students

%

7.00

% of schools provided with computers

%

73.96

%

18.00

%

86.00

%

6.00

%

2.00

%

51.45

%

23.37

%

17.65

Student/ Classroom

41.72

No. of schools & sections
No. of classrooms

Classroom density
Females (% of total students)
No. of students per teacher

Schools provided with theater (% of total
schools)
Schools connected to the Internet (% of total
schools)
Schools that are accredited by The National
Authority for Quality Assurance & Accreditation
of Education (% of total schools)
Schools applying special curricula (% of total
schools)
Students in the primary stage (% of total
students)
Students in the prepratory stage (% of total
students)
Students in the secondary stage (% of total
students)
Classroom density in the primary stage
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Table 5-46 (Contd.)
Pre-University Education (General)
Item

Unit

Value

Classroom density in the prepratory stage

Student/ Classroom

37.86

Classroom density in the secondary stage

Student/ Classroom

33.03

No. of primary students per teacher

Student/ Teacher

23.33

No. of preparatory students per teacher

Student/ Teacher

14.41

No. of secondary students per teacher

Student/ Teacher

9.92

Source: Ministry of Education 2012/2013.

Table 5-47
Pre-University Education (Al-Azhar)
Item

Unit

Value

Institute

332

Thousand classrooms

3.09

Thousand students

113.24

%

48.11

No. of teachers

Thousand teachers

9.22

Classroom density

Student/ Classroom

36.66

Student/ Teacher

12.28

Classroom density in the primary stage

Student/ Classroom

37.93

Classroom density in the prepratory stage

Student/ Classroom

33.87

Classroom density in the secondary stage

Student/ Classroom

33.87

%

76.20

No. of primary students per teacher

Student/ Teacher

14.97

No. of preparatory students per teacher

Student/ Teacher

8.67

No. of secondary students per teacher

Student/ Teacher

7.00

No. of Al-Azhar institutes
No. of classrooms
No. of students
Females (% of total students)

No. of students per teacher

Institutes provided with computers (% of total
institutes)

Source: Al-Azhar 2012/2013.
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Table 5-48
Research Centers
Item

Unit

Value

Ministries

Center

50

Universities

Center

83

No. of research centers affiliated with:

Source: Ministry of Scientific Research 2012/2013.

5.11.12

Health
On 1/1/2013, the physician's and nurse's share of population scored 1985.16
person / physician and 1988.39 person / nurse, respectively in Cairo
Governorate.
On 1/1/2013, the governorate's new born mortality rate had been 28.30
deaths / thousand births.
281.88 thousand person had benefited from state – funded treatment
(locally) until 1/1/2013.
Table 5-49
Ministry of Health Hospitals & other Entities
Item

Unit

Value

No. of hospitals affiliated with the Ministry of
Health's Public Bureau

Hospital

13

No. of public and central hospitals

Hospital

10

No. of specialized hospitals

Hospital

4

Educational hospitals

Hospital

4

Educational institutes

Institute

4

Hospitals of The Public Authority of Health
Insurance

Hospital

6

Person/ Bed

370.28

Physician

3687

Person/ Physician

1985.16

No. of persons per bed
No. of working physicians
No. of persons per physician
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Table 5-49 (Contd.)
Ministry of Health Hospitals & other Entities
Item

Unit

Value

Dentist

1031

No. of working pharmacists

Pharmacist

698

No. of working nursing staff

Nurse

3681

Person/ Nurse

1988.39

Institution

6

University hospitals

Hospital

30

Other hospitals

Hospital

2

Private sector hospitals

Hospital

319

Police and prison hospitals

Hospital

0

Railway hospitals

Hospital

1

No. of pharmacies

Pharmacy

1031

Center

698

No. of working dentists

No. of persons per nurse
Medical treatment institutions

No. of hemodialysis centers affiliated with the
Public Authority of Health Insurance
Source: Ministry of Health and Population 1/1/2013.

Table 5-50
Woman and Child Indicators
Item
Vaccination coverage
No. of premature infants incubators allocated in
central public and public hospitals
New born mortality rate
Infant mortality rate
Below- five child mortality rate

Unit

Value

%

88.74

Incubator

108

Dead birth / Thousand
live births
Dead birth / Thousand
live births
Dead birth / Thousand
live births

15.40
28.30
34.80

No. of family planning centers

Center

171

No. of mobile clinic

Clinic

32

Source: Ministry of Health and Population 1/1/2013.
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Table 5-51
General Indicators
Item
No. of beneficiaries from health insurance
system*
Beneficiaries from health insurance system (%
of total population)
No. of ambulances**
No. of persons per ambulance
No. of patients receiving state funded medical
treatment (locally)**
Total expenditure of state funded medical
treatment (locally)**

Unit

Value

Thousand
beneficiaries

5015.18

%

54.60

Ambulance

211

Thousand persons /
Ambulance

34.69

Thousand persons

281.88

L.E million

540.28

Source: * Ministry of Health and Population 2012/2013.
** Ministry of Health and Population 1/1/2013.

5.11.13

Culture & Worship Places
On 1/1/2012, the number of culture palaces and houses serving in Cairo
Governorate totaled 22 distributed among the districts.
In addition, number of public, academic, and specialized libraries catering for
Cairo totaled 422 on 1/1/2012.
Table 5-52
Culture
Item

Unit

Value

Palace & house

22

Thousand persons/
Palace & house

332.69

Palace & house

7

Museum

12

Library

422

Public

Library

83

Specialized

Library

232

Academic

Library

107

No. of culture palaces & houses*
No. of persons per culture palace & house
No. of culture palaces & houses provided with
computers*
No. of monuments museums**
Total number of libraries***

Source: * Ministry of Culture 1/1/2012.
** Supreme Council of Antiquities 2012/2012.
*** The Cabinet- Information & Decision Support Center 1/1/2012.
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Table 5-53
Worship Places
Item

Unit

Value

No. of government Mosques*

Mosque

1999

No. of community Mosques*

Mosque

423

Churche & monastery

294

No. of churches and monasteries**

Source: * Ministry of Religious Endowment (Awkaf) 1/1/2012.
** Central Agency for Public Mobilization and Statistics (Census 2006)

5.11.14

Youth, Sports & Social Affairs
On 1/1/2012, Cairo Governorate is served by 71 youth centers operating in
districts. As such, the share of youth center comes to 103.09 thousand
person / center.
In 2012/2012, number of community associations operating in Cairo
Governorate came to 5780.
In 2012/2013, number of social security beneficiaries in the governorate
came to 97.98 thousand whereby per capita share of disbursed money is
1275.79L.E/ case.
Table 5-54
Youth and Sports
Item

Unit

Value

No. of youth centers*

Center

71

No. of sporting clubs**

Club

132

No. of sporting courts**

Court

415

Stadium

2

No. of sporting stadiums**
No. of youth houses*

House

1

No. of youth hostels*

Hostel

0

Library
Thousand persons/
Center
Hall

71
103.09

School

1

No. of libraries in youth centers*
No. of persons per youth center
No. of covered sports halls**
Number of schools serving outstanding sports
talents**
Source:

34

*National Council for Youth 1/1/2013.
**National Council for Sports 1/1/2013.
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Table 5-55
Social Affairs
Item

Unit

Value

Thousand persons/ Unit

159

Association
Thousand persons/
Association
Thousand cases

46.03

No. of beneficiaries of social security**

L.E million

97.98

Disbursed amounts of social security funds**

L.E/ Case

125.00

Amount of disbursed funds per beneficiary

Thousand projects

1275.79

No. of productive family projects***

Thousand children

204.03

No. of scholarship beneficiaries**

L.E million

33.57

Allocated fund disbursed for scholarships**

L.E/ Child

10.74

Thousand cases

320.00

No. of social services units*
No. of persons per social services unit
No. of community associations*
No. of persons per community association

Child share of scholarship

5780
1.27

Source: * Ministry of Insurance and Social Affairs 2012/2012.
** Ministry of Insurance and Social Affairs 2012/2013.
*** Ministry of Insurance and Social Affairs 1/1/2013.

5.11.15

Ration Services
Cairo Governorate is served by 1688 bakeries distributed over the districts.
Subsidized Baladi bakeries formed 87.6% of total bakeries on 1/1/2012.
Ration card beneficiaries formed 75.68% of total population on 1/1/2012.
On 1/1/2012, number of LPG cylinders distribution outlets came to 77 in the
governorate.
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Table 5-56
Ration Services
Item

Unit

Value

Bakery

1688

Subsidized balady bakeries

Bakery

1327

Tabaky bakeries

Bakery
Thousand persons/
Bakery
Thousand tons

361

933.89

82% flour

Thousand tons

856.11

76% flour

Thousand tons

77.78

Kg/ Person

127.59

Thousand ration cards

1107.968

%

75.68

Grocer

1003

Outlet

77

Thousand pipes

27.14

Home

Thousand pipes

23.43

Others

Thousand pipes

3.71

Outlet

188

No. of bakeries*

No. of persons per bakery
Supplied quota of subsidized flour*

Per capita share of subsidized flour quota
No. of ration cards*
Beneficiaries of ration cards (% of total
population)
No. of grocers*
No. of LPG cylinders distribution outlets*
No. of LPG cylinders for*

No. of consumption cooperative outlets**
Source:

4.34

*Ministry of Supply and Social Affairs 1/1/2013.
** Ministry of Supply and Social Affairs 1/3/2013.

5.11.16

Environment, Political Participation and Security
On 1/1/2013, number of vehicles converted to natural gas fuel in Cairo
Governorate came to 43419.
In 1/1/2013, number of waste recycling plants catering for the governorate
came to 7 in addition to 33 air monitoring plants.
On 1/1/2013, number of police stations serving the governorate came to 43.
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Table 5-57
Environment
Item

Unit

Value

Protectorate

2

No. of garbage recycling factories

Factory

7

No. of air quality monitoring stations

Station

33

No. of land fills for solid wastes

Land fill

2

No. of noise monitoring stations

Station

17

Car

43419

No. of natural protectorates

No. of cars converted to natural gas fuel
Source: * Ministry of State for Environmental Affairs 1/1/2013.

Table 5-58
Political Participation
Item

Unit

Value

Constituency

13

Individual

Constituency

9

List

Constituency

4

Member

54

Constituency

4

Individual

Constituency

2

List

Constituency

2

Member

12

Unit

Value

Police station

43

No. of prisons*

Prison

8

No. of courts**

Court

26

No. of constituencies of People's Assembly

No. of members
No. of constituencies of Shura Council

No. of members
Source: * Supreme Judicial Electoral Committee 1/10/2013.

Table 5-59
Security
Item
No. of departments / police stations*

Source: * Ministry of Interior 1/1/2013.
**Ministry of Justice 1/1/2013.
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5.11.17

Loans, Insurance Companies and Banks
On 1/1/2012, number of borrowers from the Social Fund for Development
(SFD) came to 4581 in Cairo Governorate with total funding of L.E 53.03
provided to small and micro projects.
According to data of 1/1/2012, number of banks serving Cairo Governorate
was 765.
Table 5-60
Loans
Item

Unit

Value

Borrower

4581

L.E million

53.03

Small enterprises

L.E million

41.65

Micro enterprises

L.E million

11.37

Social Fund for Development*
No. of borrowers
Total available finance for the projects

Local Development Fund**
No. of borrowers
Total available finance for the projects:
Micro enterprises

Borrower

0.0

L.E million

0.0

L.E million

0.0

Source: * Social Fund for Development 1/1/2013.
** Local Development Fund 1/1/2013.

Table 5-61
Insurance Companies & Banks
Item
No. of insurance companies & their branches*
No. of banks & their branches**

Unit

Value

Company

86

Bank

765

Source: * Egyptian Financial Supervisory Authority 1/1/2013.
** Central Bank of Egypt 1/1/2013.
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5.11.18

New Cities & Tourism
Cairo Governorate has 4 new cities, and 93.7 thousand housing units, 510
productive factories and 337 factories under construction.
98 hotels (5 star, 4 star, 3 star, 2 star, or less, under classified) serve in the
governorate offering the capacity of 38698 beds according to data of
1/1/2012.
1047 tourism companies are operating in the governorate according to
1/1/2012 data.

Table 5-62
New Cities
Item
No. of new cities
No. of housing units

Unit

Value

City

4

Housing unit

93697

No. of producing factories

Factory

510

No. of under construction factories

Factory

337

Unit

Value

Hotel & resort

98

5 Star

Hotel & resort

19

4 Star

Hotel & resort

9

3 Star

Hotel & resort

24

2 Star and Less

Hotel & resort

38

Hotel & resort

8

Room

19349

Bed

38698

Company

1047

No. of hotel & tourism schools**

School

13

No. of hotel & tourism institutes***

Institute

4

No. of hotel & tourism faculties***

Faculty

1

Source: * Ministry of Housing, Utilities & Urban Development 1/1/2013.

Table 5-63
Tourism
Item
No. of hotels & resorts*

Under Classification
No. of rooms*
No. of beds*
No. of tourist companies*

Source: * Ministry of Tourism 1/1/2013.
*** Ministry of Higher Education 2012/2013.
** Ministry of Education 2012/2013.
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5.11.19

Agricultural Activity
Until 1/1/2013, total cultivated land in Cairo Governorate had been 15.48
thousand Feddan whereas crop area came to 17.08 thousand Feddan.
The governorate hosts 11 agricultural cooperative and specialized
associations according to 1/1/2013 data.
7 livestock and poultry feed factories are operating in the governorate.
Table 5-64
Agricultural Activity
Item

Unit

Value

Total area of cultivated land*

Thousand feddans

15.48

Old cultivated land

Thousand feddans

1.80

Newly cultivated land

Thousand feddans

13.68

Thousand feddans

17.08

Cultivated land condensation factor

Time

1.10

No. of agricultural associations**

Total cropped area*

Association

11

Cooperative associations

Association

9

Specialiesed associations

Association

2

Farm

223

No. of livestock slaughterhouses**

Slaughterhouse

3

No. of poultry slaughterhouses**

Slaughterhouse

37

Amount of water used for agriculture sector***

Billion m3

0.10

Amount of reused waste water***

Billion m3

0.00

Total milk production**

Ton

9499

No. of mills****

Mill

13

No. of pilot farms*****

Farm

0

Total no. of feed plants**

Plant

7

Plant

3

Plant

4

Ton

22602

Tractor

676

Machine

1143

No. of livestock farms**

Livestock feed plants
Poultry feed plants
The amount of red meat produced in
government slaughterhouses**
No. of tractors******
No. of irrigation machines**
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Table 5-64 (Contd.)
Agricultural Activity
Item

Unit

Value

Thousand borrowers

5.97

The amount of loans*****

L.E million

3835.00

Non performing loans*****

Non performing loans

4416

Bank for Development and Agricultural Cridit (BDAC)
No. of borrowers*****

Source: * Ministry of Agriculture and Land Reclamation 20012/2013.
** Ministry of Agriculture and Land Reclamation 1/1/2013.
*** Ministry of Water Resources and Irrigation 1/1/2013.
**** Ministry of Investment 1/1/2013.
***** Ministry of Agriculture and Land Reclamation 2012/2013.
****** Ministry of the Interior 1/1/2013.

5.11.20

Industrial Activity & Energy
Cairo Governorate has 8208 registered industrial firms employing 192.4
thousand workers. In addition, there are 9940 registered handicraft
workshops employing 32.9 thousand workers.
The governorate is served by 3 industrial zones.
On 1/1/2012, number of subscribers in the electricity network and natural gas
services in Cairo Governorate amounted to 4.02 million and 1193.63
thousand respectively
Table 5-65
Industrial Activity
Item

Unit

Value

Firm

8208

Total number of the registered industrial firms*
Total number of workers in the registered
industrial firms*
No.of registered handicraft workshops**
Total number of workers in the registered
handicraft workshops**
No. of industrial zones*

Worker

192416

Workshop

9940

Worker

32915

Zone

3

No. of productive factories in industrial zones*

Factory

12

Association

23

Member

2713

No. of productive cooperation associations**
No. of members of cooperative productive
associations**
Source: * Ministry of Industry and Trade 1/1/2013.
** Handicrafts and Productive Cooperation Agency 1/1/2013.
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Table 5-66
Energy
Item

Unit

Value

No. of subscribers in the electricity grid*

Thousand subscribers

4019.86

No. of subscribers in the natural gas service**

Thousand subscribers

1193.63

Total electricity production*

Million k.w.h yearly

32179.00

Total electricity consumption*

Million k.w.h yearly

22158.96

Electricity consumption for lighting

Million k.w.h yearly

12463.66

Electricity consumption for industrial utilization

Million k.w.h yearly

9695.30

Per capita share of electricity used for
illumination

k.w.h yearly/ Person

1702.86

Source: * Ministry of Electricity and Energy 1/1/2013.
** Ministry of Petroleum and Metallurgical Wealth 1/1/2013.

5.11.21

Insurance
Number of licensed vehicles in the governorate came to 1687.42 thousand in
1/1/2012.
18 mass transport companies are operating in the governorate.
Length of fixed telephone lines is 2318.96 thousand whereby number of fixed
lines per 1000 person is 31.68 line / 100 person according to 1/1/2013 data.
The governorate is served by 214 post offices operating in the different
districts.
313 technology clubs are providing services throughout different districts of
the governorate.
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Table 5-67
Roads and Transport
Item

Unit

Value

Km

456.00

Thousand vehicles

1687.42

%

13.00

Vehicle

76066

No. of mass transport companies***

Company

18

Public

Company

0

Private

Company

18

Port

0

Airport

1

Length of paved roads*
No. of licensed vehicles**
% of the annual increase in registered vehicles
No. of licensed taxis**

No. of sea ports****
No. of civil airports*****
Source: * Ministry of State for Local Development 1/1/2012.
** Ministry of Interior 1/1/2013.
*** Ministry of State for Local Development 1/1/2013.
**** Ministry of Transport 1/1/2013.
***** Ministry of Civil Aviation 1/1/2013.

Table 5-68
Communications
Item

Unit

Value

Exchange

36

Thousand lines

2318.96

Line/ 100 persons

31.68

No. of operating post offices

Post office

214

No. of persons per post office

Thousand persons/ Post
office
Club

34.20

No. of exchange
No. of fixed telephone lines
No. of fixed telephone lines per 100 person

No. of information technology clubs

313

Source: * Ministry of Communications and Information Technology 1/1/2013.
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5.11.22

Infrastructure
According to 1/1/2012 figures, quantity of the produced potable water in
Cairo Governorate amounted to 9882.40 thousand m3. In this context, per
capita share of total quantity of potable water amounts to 1350.19 liter.day /
person.
Sanitary drainage capacity in the governorate amounts to 3962.75 thousand
m3/day according to 1/1/2013. Per capita share of total sanitary drainage
capacity came to 541.41 liter.day / person.

Table 5-69
Potable Water
Item

Unit

Quantity of produced potable water

Value
3

9882.40

3

Thousand m / Day

8269.80

Liter.day/ Person

1129.87

Liter.day/ Person

1350.19

Thousand m / Day

Quantity of consumed potable water
Per capita share of total consumed potable
water
Per capita share of total produced water

Source: * Governorates Information & Decision Support Centers 1/1/2013.

Table 5-700.0
Sanitary Sewer System
Item

Unit

Value

Sanitary drainage capacity

Thousand m 3/ Day

3962.75

Per capita share of total sanitary drainage
capacity

Liter. day/ Person

541.41

Source: * Governorates Information & Decision Support Centers 1/1/2013.
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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 Cairo New Capital
Power Plant.
For each subject area (i.e. 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, required mitigation measures are provided 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 AMG
representatives as follows:
atmospheric dispersion modeling of the stack emissions (carried out
by AL-AMAR Consulting Group S.A. (AMG));
noise levels modeling of the power plant during operation (carried out
by M. Bardisi, Prof. of noise and vibration engineering, Ain Shams
University;
transport Impact modeling (conducted by Dr. Ibrahim Mabrouk
Ibrahim, Professor of Traffic & Transport, Faculty of Engineering, AlAzhar University;
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 Sciences (NARSS) in
collaboration with Faculty of Sciences, Ain Shams University); and

_______________________________________
(1) World Bank Group, Pollution Prevention and Abatement Handbook- Thermal Power Guidelines for New
Plants, July 1998 and its consecutive updates until 2012.
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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
Sciences (NARSS) in collaboration with Commercial Services
Corporation “CSC”).
These modeling and assessment results have been reviewed, verified and
commented on by AMG 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
Cairo New Capital Power Plant are listed in Table 6-1.

Table 6-1
Environmental, Health and Safety Issues Relating to
Construction and Operation of Cairo New Capital Power Plant
Subject Area
Air Quality

Potential Impacts During
Construction
Dust from construction activities.
Traffic-related air quality impacts.

Potential Impacts During
Operation
Impacts of emissions from stacks
on ambient air quality.
Traffic-related air quality impacts.
Global warming potential.

Aquatic Environment

Site drainage.

Water effluents.

Wastewater discharge.

Water requirements for power plant
operation.

Sewage disposal and foul drainage.

Discharge of process and
wastewater.
Drainage systems on site.
Discharge of storm water, sewage
and drainage.
Noise and Vibration

Noise from construction activities.

Noise from power plant operations
on surrounding land uses.

Flora and Fauna

Loss of habitat or species due to
landtake.

Disturbance or damage to adjacent
habitat.

Disturbance or damage to adjacent
habitat of species.

Effects of transmission line
structures on bird routes.
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Table 6-1 (Contd.)
Environmental, Health and Safety Issues Relating to
Construction and Operation of Cairo New Capital Power Plant
Subject Area
Land Use, Landscape
and Visual Issues

Potential Impacts During
Construction

Potential Impacts During
Operation

Land use on site.

Land use on site.

Land use in the surrounding area.

Land use in the surrounding area.

Effects of construction activities on
landscape character.

Effects on landscape character.
Visual impact of operating facilities.

Visual impact of construction
activities.
Soils, Geology and
Hydrogeology

Effects on soils and geological
features.

Ground contamination.
Effects on groundwater.

Ground contamination.
Effects on groundwater.
Traffic

Natural Disaster Risk

Major Accident
Hazards

Traffic conditions/disruption to road
users.

Traffic conditions/disruption to road
users.

Traffic-related air quality.

Traffic-related air quality impacts.

Traffic-related noise.

Traffic-related noise impacts.

Seismic risk.

Seismic risk.

Flood risk.

Flood risk.

Risk to third-party hazardous
industry.

Risk to third-party hazardous
industry.
Risk to power plant of third-party
hazardous industry.

Solid and Hazardous
Waste Management

Occupational Health
and Safety

Contamination of Soils and Water.

Contamination of Soils and Water.

Hazards to Workers Health.

Hazards to Workers Health.

Accident Risks.

Accident Risks.

Accidents.

Accidents.

Effects on health of workforce.

Effects on health of workforce.

Safety at work.

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) (the main pollutant emitted to the air
during operation), sulfur dioxide (SO2) 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;
wind blow; and
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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 (see Section 5.4). 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 (<35m/h);
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 windblow;
water spray dampening of soils and spoil will be undertaken to prevent
dust blow when necessary;
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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 Cairo New Capital Power plant will burn primarily natural gas or light fuel
oil (LFO) (No. 2 fuel oil) as an occasional substitute in an emergency. Both
primary and alternate fuels for the power plant project will be purchased from
GASCo, the Egyptian Natural Gas Company and EGPC, the Egyptian
General Petroleum Corporation under Fuel Supply Agreements.
The Combined Cycle 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 will also result in emissions of particulate matter
(PM) and sulfur dioxide (SO2), along with trace amounts of some other
pollutants.
The characteristics of the emissions of the Combined Cycle plant of the Cairo
New Capital 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 SO2 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 SO2 will be negligible when firing natural gas fuel during normal
operation.
Egyptian regulations and requirements of the World Bank (2008) 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 for Combustion Turbine, mg/Nm3 (1)
[Ceiling Values of both the Egyptian & the W.B. Standards]
Emission Concentration
Emission Type

Estimate Value

Egyptian
Requirement

World Bank Guideline (3)

NOx

64 mg/Nm3 (2)

500 mg/m3

SO2

Negligible

150 mg/m3

< 51 mg/Nm3
(25 ppm)
For technological differences should
not exceed 200
N/A (4)

Particulate Matter

Negligible

50 mg/m3

N/A

(all size): TSP
Notes:
(1) Dry Gas at 15% Excess O2 Content.
(2) Nm = Natural meter cubed.
(3) All parameters for World Bank standards are normalized to standard conditions: 273oK, 101.3 kPa, 15% O2,
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, 7590 hrs of natural gas firing and 170 hrs of mazout firing.
(4) N/A = Not Applicable.

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 (2008) for stack emissions will
be complied with.
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Table 6-3
Stack Emissions for Firing with Light Fuel Oil, mg/Nm3 (1)
[Ceiling Values of both the Egyptian & the W.B. Standards]
Emission Concentration
Emission Type

Estimate Value

Egyptian
Requirement

NOx

< 150 mg/Nm3

500 mg/m3

SO2
Particulate Matter
(all size): TSP

< 700 mg/Nm3
< 50 mg/Nm3

1300 mg/m3
100 mg/m3

World Bank Guideline (2),(3)
152 mg/Nm3
(74ppm)
Use of 1% or less S fuel
50 mg/Nm3

Notes:
(1) Values taken at 15% O2 in dry fumes and for 100% load.
(2) All parameters for World Bank standards are normalized to standard conditions: 273oK, 101.3 kPa, 15% O2,
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, 7590 hrs of natural gas firing and 170 hrs of mazout firing.
(3) World Bank Pollution Prevention Guidelines for New Plants, Dec. 2008.

In addition, AMG 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 light fuel oil, low-NOx
combustors will be used. 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 combustors); and
excess air control (modification on the regulation of the total air to the
turbine).
Conclusion
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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 SO2 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 ( December, 2008) 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 startup, 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 60 m (at least) was defined in the preliminary
conceptual design according to the screening dispersion modeling
undertaken for the Cairo New Capital Power plant feasibility study mid 2015.

6.2.5

Location and Surrounding Topography
The proposed power plant located in the New Capital area between New
Cairo and Al-Sokhna. See Figure 6-1.
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Figure 6-1
Surroundings of New Capital Combined Cycle Station
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6.2.6

Air Emission Sources and Characteristics
New Capital Combined Cycle Station will include a number of processes and
items that are sources of emissions to atmosphere. The primary sources and
types of atmospheric emissions are eight Gas Turbines (GT) and eight Heat
Recovery Steam Generators attached with the GTs. Stack characteristics are
listed in Table 6-1 for both Gas Turbines and Heat Recovery Steam
Generators

Table 6-1
Stack characteristics
GT
8
60
8
650
18
44

Stack No.
Stack height, m.
Stack diameter, m.
Stack exit temperature, oC
Stack exit velocity, m/s.
NO2 emission rate, g/s

HRSG
8
60
8
83
16
44

Two scenarios have been studded assuming the use of Natural Gas namely:I( GT_NO2) : Running eight Gas Turbines only.
II( HR_NO2) : Running eight Gas Turbines then eight HRSGs.

6.2.7

Assessment Criteria
Egyptian Environmental Protection Law (4/94) (EEPL) is referenced to
determine the assessment criteria. The objectives relevant to the emitted
pollutants for ambient air quality are listed in Table (6-2).
Table 6- 2
Air Quality Objectives Relevant to the Proposal. After (EEPL)
Pollutant

Nitrogen Dioxide (NO2)

6.2.8

Location
Urban
Industrial

Maximum Limit (µg/m3)
1 Hour 8 Hours 24 Hours
1 Year
300
300

---

150
150

60
80

Climate and Dispersion Meteorology
The key parameters affecting dispersion of air emissions are summarized
below.
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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 groundbased emissions will eventually be dispersed once thorough mixing occurs. In
general, the mixed layer height will increase during the day as the sun causes
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
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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 (i.e, enhances the plume
dispersion). It is therefore important to categorize the amount of atmospheric
turbulence present at any given time.
Table 6-3
The Pasquill Stability Classes
Stability class

Definition

Stability class

Definition

A

very unstable

D

neutral

B

Unstable

E

slightly stable

C

slightly unstable

F

stable

Pasquill stability classes is linked to measured weather factors (wind speed,
solar radiation and cloud cover) as:
Table6- 4
Meteorological conditions that define the Pasquill stability classes
Surface wind
speed

Daytime incoming solar radiation

Nighttime cloud cover

m/s

Strong

Moderate

Slight

> 50%

< 50%

<2

A

A–B

B

E

F

2–3

A–B

B

C

E

F

3–5

B

B–C

C

D

E

5–6

C

C–D

D

D

D

>6

C

D

D

D

D

Note: Class D applies to heavily overcast skies, at any windspeed day or night
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Figure 6- 2
The Behavior of Smoke Plumes in the
Cases of Stability (left) and instability (right)

stable conditions

unstable conditions
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6.2.9

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 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 the input of data which includes:
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.
Emissions parameters such as source location and height, source stack
diameter and exit velocity, exit temperature and mass flow rate.
Terrain elevations at the source location and at the receptor location.
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 preprocessor 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.

6.2.10

Types of air pollution dispersion models:
There are five types of air pollution dispersion models, as well as some
hybrids of the five types:
Box model - The box model is the simplest of the model types. It assumes the
air shed (i.e., a given volume of atmospheric air in a geographical region) is in
the shape of a box. It also assumes that the air pollutants inside the box are
homogeneously distributed and uses that assumption to estimate the
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average pollutant concentrations anywhere within the air shed. Although
useful, this model is very limited in its ability to accurately predict dispersion
of air pollutants over an airshed because the assumption of homogeneous
pollutant distribution is much too simple.
Gaussian model - The Gaussian model is perhaps the oldest (circa 1936) and
perhaps the most commonly used model type. It assumes that the air
pollutant dispersion has a Gaussian distribution, meaning that the pollutant
distribution has a normal probability distribution. Gaussian models are most
often used for predicting the dispersion of continuous, buoyant air pollution
plumes originating from ground-level or elevated sources. Gaussian models
may also be used for predicting the dispersion of non-continuous air pollution
plumes (called puff models). The primary algorithm used in Gaussian
modeling is the generalized dispersion equation for a continuous point-source
plume.
Lagrangian model - A Lagrangian dispersion model mathematically follows
pollution plume parcels (also called particles) as the parcels move in the
atmosphere and they model the motion of the parcels as a random walk
process. The Lagrangian model then calculates the air pollution dispersion by
computing the statistics of the trajectories of a large number of the pollution
plume parcels. A Lagrangian model uses a moving frame of reference as the
parcels move from their initial location. It is said that an observer of a
Lagrangian model follows along with the plume.
Eulerian model - An Eulerian dispersions model is similar to a Lagrangian
model in that it also tracks the movement of a large number of pollution
plume parcels as they move from their initial location.

The most important difference between the two models is that the Eulerian
model uses a fixed three-dimensional Cartesian grid as a frame of reference
rather than a moving frame of reference. It is said that an observer of an
Eulerian model watches the plume go by.
Dense Gas Model - Dense gas models are models that simulate the
dispersion of dense gas pollution plumes (i.e., pollution plumes that are
heavier than air).
The Gaussian Equation
The ISC 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.
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For a steady-state Gaussian plume, the hourly concentration at downwind
distance x (meters) and crosswind distance y (meters) is given by:

Where:
Q = pollutant emission rate (mass per unit time)
K = a scaling coefficient to convert calculated concentrations to desired units
(default value of 1 x 106 for Q in g/s and concentration in µg/m3)
V = vertical term
D = decay term
y z = standard deviation of lateral and vertical concentration distribution (m)
us = mean wind speed (m/s) at release height
The equation includes a Vertical Term (V), a Decay Term (D), and
dispersion parameters ( y and z) as discussed below. It should be noted that
the Vertical Term includes the effects of source elevation, receptor elevation,
plume rise, limited mixing in the vertical, and the gravitational settling and dry
deposition of particulates (with diameters greater than about 0.1 microns).
It should be noted that z and y 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 the 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.

6.2.11

Meteorological Model and Data.
The Fifth-Generation Pennsylvania State/National Center for Atmospheric
Research (NCAR) Mesoscale Model (MM5V3) is used to generate the
meteorological inputs to the air quality model.
MM5V3 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 being improved
by contributions from users at several universities and government
laboratories. (http://www.atmos.washington.edu/~ovens/newwebpage/mm5home.html )
The model solves the set of atmospheric dynamical and physical governing
equations.
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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.
MM5V3 include: 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 dataassimilation capability, and multiple physics options.
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 MM5V3 modeling system.
Data Required to Run the MM5 Modeling System
Since MM5V3 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 gridded data for: Topography, vegetation data, land use,
mean sea-level pressure, 10m wind speed and directions, 2m temp., soil
humidity, soil wetness and temp.
Three dimensions gridded 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 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.
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 it
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available on the internet to be used by regional and local centers for more
accurate processing and predictions.
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 1.25o in latitude and longitude (at Equator) on
12 standard vertical pressure levels.
MM5V3 Setup:
MM5V3 is run on 1-way nested regional mod. The resolution of the regional
meshe is 30km. The regional modeling domain, Figure 6-3, covers the area
from 22oE to 40o E longitudes and from 21oN to 35.5oN latitudes. The vertical
resolution is 32 levels between ground surface and 100HPa (~16km aloft).
6.2.12

Air Quality Model (AERMOD)
AERMOD was developed by the AERMIC (American Meteorological Society
(AMS)/United States Environmental Protection Agency (EPA) Regulatory
Model Improvement Committee), a collaborative working group of scientists
from the AMS and the EPA.[link] The AERMIC was initially formed in 1991.
Features and capabilities of AERMOD
Table 6-5
AERMOD Characteristics
Parameter

Description

Model Name

AERMOD

Developed By

AERMIC - (American Meteorological Society (AMS) and United
States Environmental Protection Agency (US EPA)

Model Type

Steady-state Gaussian plume air dispersion model

Range

Up to 50km from the source (open area)

Atmospheric Stability
Model

Planetary boundary layer theory, turbulence scaling concepts

Wind Field

Homogeneous

Release Types

Buoyant or neutrally buoyant plumes

Emission Types

Constant or time-varying, planned or fugitive

Atmospheric
Chemistry

NOX to NO2 and SO2 decay

Source Types

Point, area, volume, open pit, line*, flare*

Meteorology

Hourly surface and upper air data (processed by AERMET)
Minimum Requirements for AERMOD Surface Meteorological
Data File

Terrain

Flat or elevated (terrain processed by AERMAP)
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Receptors

Several types of grids (Cartesian, polar) and discrete receptors

Other Options

Building downwash (modeled by BPIP-PRIME)

Regulatory Status

Preferred US EPA regulatory model for near-field applications

* Pseudo source types

Figure 6-3
MM5V3 Regional area
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- AERMOD Has been cleared by the Environmental Protection Agency of the
United States of America to be used for the purposes of environmental
impact studies for industrial plants . It forms one of the most widespread in
the world for this purpose.
AERMOD input data
The Model require three types of data:
a) Hourly Meteorological data covering the model time span,
Surface File
1)

Year

2)

Month (1 – 12)

3)

Day (1 -31)

4)

Hour (1 – 24)

5)

Sensible heat flux, H (Watts/meter2)

6)

Surface friction velocity, u* (meters/second)

7)

Convective velocity scale, w* (meters/second)

8)

Vertical potential temperature gradient in the 500 m layer above the
planetary boundary layer (K/meter)

9)

Convective mixing height, zic (meters)

10) Mechanical mixing height, zim (meters)
11) Monin-Obukhov length, L (meters)
12) Surface roughness length, z0 (meters)
13) Bowen ratio, Bo
14) Albedo, alb
15) Wind speed (meters/second) used in estimating the boundary layer
parameters
16) Direction (degrees) the wind is blowing from, corresponding to the wind
speed
17) Height at which the wind above was measured (meters)
18) Temperature (degrees Kelvin) used in estimating the boundary layer
parameters
19) Height at which the temperature above was measured (meter)
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Table 6-6
Sample of Meteorological surface data
29.9 N 31.73E VERSION: 6341
1:4
120101 01

6

7

8

9

10

11

12

13

14

15

16

17

18

-45.7

5

0.340

-9

-9

-999

378

75.6

0.05

1

0.3

5.02

218

10

280.5

2

120101 02

-43.8

0.342

-9

-9

-999

399

80.6

0.05

1

0.3

5.03

220

10

280.1

2

120101 03

-41.5

0.336

-9

-9

-999

389

81.0

0.05

1

0.3

4.94

220

10

279.7

2

120101 04

-40.0

0.333

-9

-9

-999

368

81.6

0.05

1

0.3

4.89

217

10

279.4

2

120101 05

-40.2

0.344

-9

-9

-999

386

89.4

0.05

1

0.3

5.00

218

10

279.1

2

120101 06

-40.4

0.357

-9

-9

-999

420

99.8

0.05

1

0.3

5.15

218

10

278.9

2

Upper Air File
1)
2)
3)
4)
5)
6)
7)
8)
9)
10)
11)

-Year
-Month (1 – 12)
-Day (1 -31)
-Hour (1 – 24)
-Measurement height (meters)
-Top flag = 1, if this is the last (highest) level for this hour ,otherwise 0,
-Direction the wind is blowing from for the current level (degrees)
-Wind speed for the current level (meters/second)
-Temperature at the current level (Celsius)
-Standard deviation of the wind direction fluctuations, (degrees)
-Standard deviation of the vertical wind speed fluctuations, (meters/second)
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Table 6-7
Sample of Meteorological Upper Air Data
1:4

5

6

7

8

9

10

11

120101 01

10

0

218

5.0

7.3

99

99

120101 01

94

0

229

9.5

9.7

6.3

0.09

120101 01

141

1

233

9.5

10.2

6.3

0.09

120101 02

10

0

220

5.0

7.0

99

99

120101 02

94

0

231

9.5

9.1

6.3

0.09

120101 02

141

1

235

9.5

9.5

6.3

0.09

120101 03

10

0

220

4.9

6.6

99

99

120101 03

94

0

229

9.5

8.6

6.3

0.09

120101 03

141

1

234

9.5

8.9

6.3

0.09

120101 04

10

0

217

4.9

6.2

99

99

120101 04

94

0

227

9.5

8.1

6.3

0.09

120101 04

141

1

232

9.5

8.5

6.3

0.09

120101 05

10

0

218

5.0

6.0

99

99

120101 05

94

0

228

9.5

7.8

6.3

0.09

120101 05

141

1

232

9.5

8.2

6.3

0.09

120101 06

10

0

218

5.2

5.8

99

99

120101 06

94

0

228

9.5

7.5

6.3

0.09

120101 06

141

1

232

9.5

7.8

6.3

0.09

b) Topography Data
- Type of the surface such as agricultural, water, residential or desert.
- Surface elevation every 100 meters for the area under study .
- Soil type (clay or sandy or rocky), surface color, Albedo and ground
moisture.
c) Sources characteristics and dimensions
- Sources positions and dimensions ( point - volume - line - area ).
- Emission rates, timing and temporal variability.
- pollutant exit temperature, oC
- pollutant exit velocity and flue rates.
AERMOD setup,
AERMOD has been set up work on the station domain Noth to The Burullos
Lake, as shown in Figure 6-4 for the period 00 2012-01-01 to 23 2014-1231, 26304 hours, the grid distance is 50.0m. Te Area is covered by 10201
recipient points.
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Figure 6-4
The Squire Receptor Grid
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6.2.13

Climate summary
The following climate summary data is obtained from the MM5V3 outputs for
the three years (2012 : 2014) for the station domain.
Temperature
Table 6-8 and Figure 6-5 show that:
The highest value 49.7oC registered in Jun 2013,
The highest monthly average maximum value 43.0oC in Jul. 2012,
The highest monthly average value 33.2oC in Jul. 2012,
The lowest monthly average 12.4oC in Jan 2012,
The lowest monthly average minimum value 8.1oC in Jan 2012 and
The lowest minimum value registered 3.7oC in Feb 2012.
Humidity:
Relative humidity recorded higher values in November and gradually reduced
to the lowest degrees in the summer months and also change between the
hours of the day and night where recorded lower relative humidity at 12 noon
and higher relative humidity early morning time of 9:00. Maximum average
relative humidity values of 99% in November and the average minimum
values are 46% in May.
Stability:
Stability Class Frequency Distribution, Figure 6-6 depicts the domination of
class E (Slightly Stable) at 37.4 %. We conclude that the weather does not
help to disperse pollution which may spread in the region and stress on the
importance of caution when creating industrial zones in Southern Egypt.
Wind Rose
Wind rose for the years 2012, 2013 and 2014, depicts the domination of the
North and North West Winds Figure 6-7.
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Figure 6-5
Monthly Averages for the period (2012 : 2014 ) for the project area
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Figure 6-6
Stability Class Frequency Distribution
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Figure 6-7
Wind rose for the years 2012, 2013 and 2014, depicts the domination of the North and
North West Winds
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6.2.14

Air dispersion Model Results
Two scenarios have been studded assuming the use of Natural Gas namely:- ( GT_NO2) : Running eight Gas Turbines only.
- ( HR_NO2) : Running eight Gas Turbines then eight HRSGs.
All Concentrations are given in µg/m3 .
Scenario I, NO2 from Gas Turbine Only (GT_NO2 )
In this case we calculate the predicted Maximum concentrations of NO2 in
the ambient air resulting from Eight Gas Turbines burning Natural Gas.
Figures 6-8 (a,b&c) show Maximum NO2 concentration contours for the
modeled area over the three years. Table 6-10 show the 1st 15 Maximum
values, distances and locations referenced to the middle point inside the
station area.
The maximum hourly average value is 148.70 at 512 meters,
The maximum 24-Hours average is 27.02 at 327 meters,
The maximum annual average is 2.95 at 322 meters.
Scenario II, NO2 from Gas Turbine and HRSG (HR_NO2)
In this case we calculate the predicted Maximum concentrations of NO2 in
the ambient air resulting from Eight Gas Turbines and HRSG burning Natural
Gas.
Figures 6-9 (a, b&c) show Maximum NO2 concentration contours for the
modeled area over the three years. Table 6-11 show the 1st 15 Maximum
values, distances and locations referenced to the middle point inside the
station area.
The maximum hourly average value is 186.83 at 652 meters,
The maximum 24-Hours average is 29.35 at 142 meters,
The maximum annual average is 3.97 at 395 meters
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6.2.15

Summery
Air Quality Dispersion Modeling for
El_Burullos Combined Cycle Station 4 * (2 * 400MW + 400 MW)
-

(GT_NO2): Running eight Gas Turbines only.
(HR_NO2): Running eight Gas Turbines then eight HRSGs.
All Concentrations are given in µg/m3 .

Scenario I, NO2 from Gas Turbine Only (GT_NO2)
In this case we calculate the predicted Maximum concentrations of NO2 in
the ambient air resulting from Eight Gas Turbines burning Natural Gas.
The maximum hourly average value is 148.70 at 512 meters,
The maximum 24-Hours average is 27.02 at 327 meters,
The maximum annual average is 2.95 at 322 meters.
Scenario II, NO2 from Gas Turbine and HRSG (HR_NO2)
In this case we calculate the predicted Maximum concentrations of NO2 in
the ambient air resulting from Eight Gas Turbines and HRSG burning Natural
Gas.
The maximum hourly average value is 186.83 at 652 meters,
The maximum 24-Hours average is 29.35 at 142 meters,
The maximum annual average is 3.97 at 395 meters.

NO2
Gas Turbine
( GT_NO2)
Gas Turbine and HRSG
( HR_NO2 )
EEPM guidelines

Max. Hourly Ave.

Max. 24-Hours
Ave

Max. Annual Ave.

148.7

27.02

2.95

186.83

29.35

3.97

300

150

60

The air modeling predicts that the emissions guided by Business as usual
mode will comply with the Egyptian Environment Protection Measure (EEPM)
guidelines.

______________________________________________________________________________________________________________________________________

ESIA for Cairo New Capital, 4800MW Combined Cycle Power Plant
September 2015

Chapter 6 - Page 32 of 128

Figure 6-8(a)
Max annual average conc. for NO2 from Gas Turbine Only
( GT_NO2 )
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Figure 6-8(b)
Max 24 hours average conc. for NO2 from Gas Turbine Only
( GT_NO2 )
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Figure 6-8(c)
Max 1-hour average conc. for NO2 from Gas Turbine Only
( GT_NO2 )
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Figure 6-9(a)
Max annual average conc. for NO2 from Gas Turbine and HRSG
( HR_NO2 )
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Figure 6-9(b)
Max 24-hours average conc. for NO2 from Gas Turbine and HRSG
( HR_NO2 )
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Figure 6-9(c)
Max 1-hour average conc. for NO2 from Gas Turbine and HRSG
( HR_NO2 )
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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 amendments established by the Egyptian Environmental Affairs Agency.
The representative onsite background air quality concentrations for the Cairo
New Capital Project were compiled and reported by the E2RC/TIMS in
August 2015. Those background levels were collected at four monitoring
stations located within the Cairo New Capital site (see Figure 5-54). The
averages of the monitored levels were treated as air quality levels
representing background status at the Cairo New Capital site for a period of
one week during August 2015. NO2, SO2, 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 EPAsuggested factors are more conservative; therefore, they were used in the
study.
Commulative Impacts
Some existing sources of pollutants are placed in the wider area of the Cairo
New Capital site. Combined effects from the proposed Cairo New Capital
Power project and the surrounding sources for nitrogen oxides (NOx) have
been obtained using the background NOx measurements recorded for the
Cairo New Capital area via the NRC (Table 6-9).
As indicated in Table 6-12(B) (worst case), the maximum total combined 24hour impact level (34.32 g/m3, including the background level) is under the
Egyptian 24-hour limit of 150 g/m3. The maximum 24-hour impact level of
the Cairo New Capital Power project is 29.35 g/m3 (excluding the
background level).
The maximum combined 1-hour impact level, including the highest value, is
199.25 g/m3. The Cairo New Capital plant contributed 186.83 g/m3 at this
location.
Mitigation Measures
On the basis of the dispersion modeling results, no further mitigation
measures are required to reduce stack emissions (i.e. beyond the use of
natural gas and low-NOx combustors). The stack height (60 meters) has
been designed to reduce air pollutant concentrations and optimize
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atmospheric dilution of the stack plume and is considered adequate for this
purpose.
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Conclusion
Although these concentrations of pollutants have been established for the
worst case operating conditions of the plant (continuous operation of all
modules 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
Cairo New Capital area is considered a relatively polluted area, given its
industrial 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 around four 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
this fuel 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.
Final Results
The executive regulations of the Egyptian Law No. 4 of the year 1994, article42, 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 Cairo New Capital Power Plant in
accordance with the Egyptian Law No. 4 of the year 1994 (and its
amendment low 9/2009) is equal to approximately 22 x2.5 = 55 meters
(where 22 m is the highest surrounding building or the highest building in the
proposed power project). This is near to the stack height calculated by the
GEP method.
Even though GEP height of stack is around 58 m, the stack height is
designed to be 60 m considering the relatively degraded air quality of the
Cairo New Capital area.
Also, since the main pollutant emitted by the gas-fired Cairo New Capital C.C.
Project is nitrogen oxides (NOx), computations are made also with the

______________________________________________________________________________________________________________________________________

ESIA for Cairo New Capital, 4800MW Combined Cycle Power Plant
September 2015

Chapter 6 - Page 41 of 128

designated GEP stack height of 60 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 five years are presented in
Table 6-12(B).
Based on the results presented in Table 6-12(B), the maximum annual impact
area consistently occurred between 110o and 130o to the south - east from
plant north at a distance of 395m from the origin point intermediating all the
Cairo New Capital Power stack group locations. The majority of the 24-hour
maximum impact areas due to the operation of the four Cairo New Capital
C.C. modules occurred between 85o and 95o at a distance 142 m. The
maximum 1-hour impact levels are very similar among the three years (2012,
2013 & 2014) considered. The majority of the maximum impact areas
occurred between 110 o and 130o. The annual maximum occurred at 120125o, (395 meters) the 24 hour maximum occurred at 85-95 o (142 meters)
and the majority of the impact areas are between 100 and 130 o. at plant
south-east. A comparison of the estimated maximum concentrations with the
relevant standards is given in Table 6-12(B).
Table 6-9 (A)
Egyptian Ambient Air Quality Limits, Law #4 ( g/m3)
(Annex-5 to the Exec. Regulations, Prime Minister's Decree No. 710 for the year 2012)
Averaging
Time
1-hour
8-hour
24-hour
Annual

SO2

CO

NO2

TSP

PM10

350
N/A(1)
150(2)
60(2)

30,000
10,000
N/A
N/A

300(2)
N/A
150(2)
80(2)

N/A
N/A
230(2)
125(2)

N/A
N/A
150(2)
70(2)

Notes:
(1)
(2)

N/A = Not Available.
Industrial areas.

Table 6-9 (B)
Cairo New Capital Background Air Quality Levels (1) ( g/m3),
Measured by the National Research Center within the Site Boundaries
Averaging
Time
1-hour
8-hour
24-hour
Annual

SO2

CO(2)

NO2

TSP

PM10

6.50
N/A(3)
2.6
0.52

N/A
0.95
N/A
N/A

12.42
N/A
4.97
0.99

N/A
N/A
147.98
29.59

N/A
N/A
76.15
15.23

Notes:
(1) Reference: Air Pollution Preclusion Department, National Research Center; Cairo, April 2015.
(2) CO measured in mg/m3, 8 hrs. average (EEAA 8 hrs. mean = 10 mg/m3).
(3) N/A = Not Available.
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Table 6-10
Maximum Values, Distances and Locations Scenario I

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

Maximum Hourly Con.
NO2
Dis.
x
y
148.70
512
-492
144
137.01
340
340
0
134.28
151
-151
0
131.22
705
-690
144
125.05
641
633
-100
122.47
152
142
-56
106.76
317
-246
200
103.61
548
539
100
98.42
911
-889
200
93.98
173
94
144
87.80
838
832
-100
84.98
401
-397
-56
79.09
598
-246
545
77.16
802
-47
800
72.97
602
-47
600

Maximum Daily Con.
NO2
Dis.
x
y
27.02
327
-293
144
24.57
628
-596
200
22.22
387
387
0
21.17
739
737
-56
21.14
203
199
44
18.95
65
-47
44
15.13
252
-246
-56
13.72
539
-539
0
12.65
252
199
-156
12.03
554
492
-256
11.87
737
-737
0
11.18
776
690
-356
11.08
200
0
-200
10.75
432
-246
-356
10.71
432
246
-356

NO2
2.95
2.82
2.79
2.79
2.30
2.04
2.03
1.97
1.96
1.92
1.58
1.58
1.55
1.54
1.46

Maximum Annual Con.
Dis.
x
332
293
138
94
516
492
118
-104
298
-293
315
94
492
340
707
690
276
-104
646
539
520
142
492
-492
652
340
389
-293
774
539

y
-156
-100
-156
-56
-56
-300
-356
-156
-256
-356
-500
0
-556
-256
-556

Table 6-11
Maximum values, distances and locations Scenario II

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

Maximum Hourly Con.
186.83
652
633
-156
184.39
100
0
-100
181.03
332
293
-156
179.63
494
-492
44
179.18
697
-690
100
159.70
310
-293
-100
138.03
203
199
44
126.98
265
-246
100
126.91
894
-889
100
114.88
856
832
-200
106.89
376
-151
345
102.71
746
-47
745
101.78
580
-199
545
99.07
661
-643
-156
97.06
498
-397
300

Maximum Daily Con.
29.35
142
142
0
28.23
548
539
-100
26.25
754
737
-156
26.23
298
-293
-56
25.65
651
-643
100
25.56
355
340
-100
23.48
73
-47
-56
18.46
245
142
-200
17.17
502
-492
-100
16.28
467
-444
144
15.62
492
340
-356
15.36
749
633
-400
15.27
336
-151
-300
14.94
697
-690
-100
14.42
905
832
-356

Maximum Annual Con.
3.97
395
340
-200
3.79
163
-47
-156
3.66
245
142
-200
3.29
364
-350
-100
3.27
617
539
-300
2.87
525
340
-400
2.75
425
142
-400
2.70
359
-47
-356
2.46
388
-246
-300
2.30
735
539
-500
2.15
668
293
-601
2.05
608
94
-601
1.93
796
737
-300
1.92
566
-104
-556
1.86
856
492
-701

16

94.81

14.33

1.76

541

539

44

425

142

-400

852

293

-801
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Table 6-12(A)
Commulative Effect of the Proposed Cairo New Capital Gas-Fired C.C. Power Project
and the Surrounding Pollution Load (Air Dispersion Modeling Results,
in addition to the Background levels in the Background Atmosphere)
(Gas Turbines Only, Stack Height = 60m)
NO2(1)

NO2

NO2

Averaging Period, g/m3

1 hr

24-hr

Annual

First Maximum, g/m3(2)

148.70

27.02

2.95

(-492m, 144m)

(-293m, 144m)

(293m, -156m)

12.42

4.97

0.99

161.12

31.99

3.94

300

150

80

No Limit

150

N/A

Pollutant

Background Level
(measured by

E2RC/TIMS) (3)

Total, g/m3
Egyptian Limit, g/m3
World Bank Guideline, g/m3

Notes:
(1) NO 2 : There are no NOx Egyptian Standards for ambient air quality.
(2) Considering Low NOx burners for boilers operation.
(3) E2RC/TIMS = Energy & Environment Research Center /Tabbin Institute of Metallurgical Studies.
(4) N/A= Not Available.

Table 6-12(B)
Commulative Effect of the Proposed Cairo New Capital Gas-Fired C.C. Power Project
and the Surrounding Pollution Load (Air Dispersion Modeling Results,
in addition to the Background levels in the Background Atmosphere)
(Gas Turbines & HRSGs, Stack Height = 60m)
NO2(1)

NO2

NO2

Averaging Period, g/m3

1 hr

24-hr

Annual

First Maximum, g/m3(2)

186.83

29.35

3.97

(633m, -156m)

(142m, 0.00m)

(340m, -200m)

12.42

4.97

0.99

199.25

34.32

4.96

300

150

80

No Limit

150

N/A

Pollutant

Background Level
(measured by E2RC/TIMS)

(3)

Total, g/m3
Egyptian Limit, g/m3
World Bank Guideline, g/m3
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Notes:
(1) NO 2 : There are no NOx Egyptian Standards for ambient air quality.
(2) Considering Low NOx burners for boilers operation.
(3) E2RC/TIMS = Energy & Environment Research Center /Tabbin Institute of Metallurgical Studies.
(4) N/A= Not Available.
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Figure 6-10
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 Cairo New Capital
Power plant. The section is based on preliminary design work undertaken by
the Consultant and survey undertaken by the National Research Center
(NRC).

6.3.2

Potential Construction Impacts
The potential impacts on the aquatic environment during construction are
likely to occur as a result of:
natural surface drainage of contaminants and sediments (if any) ; and
discharge of solid wastes and industrial liquid effluents.
The potential impacts that can be anticipated as a result of these activities
are summarized in Table 6-13 below.
Water Quality and Effluents
Construction activities could potentially result in the release of solid wastes
and effluents to the ambient environment or ground water. A stormwater
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 plant sewer system. Solid wastes will be disposed of by a licensed
contractor.
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Table 6-13
Summary of Potential Construction Impacts on the Aquatic Environment
Activity

Potential Impacts

Excavation

Elevated concentrations of pollutants released into water bodies.
Loss of aquatic habitat.

Water runoff

Oily water effluent discharge.
Elevated concentrations of pollutants released into water bodies.

6.3.3

Evaluation of Potential Construction Impacts
Construction of the Power plant
Water resources will be supplied to the project site via pipeline extended from
10th of Ramadan City. There are no other 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.
The construction of the power plant will include a range of mitigation
measures designed to prevent or minimize the above, as follows:
As part of the site preparation and preliminary works, a temporary,
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
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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
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; and
the chemical composition of effluents discharged.
The potential impacts related to the operation of the power plant are
summarized in Table 6-14 and are discussed in further detail below.
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Table 6-14

Operation Related Environmental Impacts
Issue
Discharge

6.3.5

Impacts
Discharge of contaminated liquids.
Discharge of chemicals.

Evaluation of Potential Operational Impacts
Operational Effluent Discharges
The following effluents will be generated by the operational power plant:
concentrate from demineralization 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 irrigation system.
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,
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 irrigations system.
Clean uncontaminated rainwater run-off from building roofs will be directly
discharged to the irrigations system;
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 irrigations system.
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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 and control 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, if not
directed to the sewer network, will be treated in the power plant sanitary
wastewater treatment facility and the discharged wastewater will be directed
to the plantation irrigation system. Other wastewater will be collected and
treated before being discharged via the irrigations system. Rain waters
containing oil will be routed to the oil separator; rain waters without oil will be
discharged to the irrigations system.
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6.4
6.4.1

NOISE AND VIBRATION
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 Cairo New Capital
Power plant site, but there are few population dwellings within 2-3 kilometers
of the proposed site.
Due to the rural nature of the proposed site, the area is categorized as
“residential-commercial”, but when the plant will be operational it will mark the
location with industrial features, thus during operation the site is to be
categorized as "Industrial Areas" with respect to the Egyptian ambient noise
standards and “industrial” 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.
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For the assessment, the following conservative assumptions have been
made:
fixed construction plant is located close to the center of the site;
mobile construction plant has been assumed to use a haul route that
follows the perimeter of the site;
no account has been taken of the attenuation in noise levels due to
acoustically soft ground or due to screening from intervening buildings;
and
The type and number of plant 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 6-16 ndards are applicable to long term (i.e. 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
Factor (1)

Day (D)
Night (N) (2)

Tracked cranes (cranes, elevators, hoists, etc.)
Air compressors
Bulldozers (bulldozers, IT-28, .. etc.)
Truck cement mixers
Dump trucks (including rough terrain vehicles)
Diesel generators
Welding equipment and generators
Batching cement plant
Grader (includes motor grader)
Wheeled excavator / loader trucks
Lorries

9
4
5
3
(3)
3
27
1
1
(3)
(3)

50%
80%
75%
50%
20%
40%
80%
40%
-

D, N
80%D, 20%N
D
50%D, 20%N
D
D, N
60%D, 40%N
80%D, 20%N
D
D
D, 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 / on-site road adjacent to the site boundaries. An
average flow of 20 vehicles per hour has been assumed.

______________________________________________________________________________________________________________________________________

ESIA for Cairo New Capital, 4800MW Combined Cycle Power Plant
September 2015

Chapter 6 - Page 53 of 128

Table 6-16
Indicative Worst-case Construction Noise Levels at Nearest Receptors

Distance from Power Plant Site
Boundary
(m)

Predicted Noise
Level(2)
(dB(A))
NightDay-time
time

Egyptian Standard
(dB(A))
Day-time

Night-time

100

65

55

45

41

200

65

55

40

36

300

65

55

35

30

Notes:
(1) Categorized as Residential - Commercial Area during construction 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. Adding background values will increase these values by 3-5 dB(A) only.

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 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 from 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 more than 60 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 from 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.
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Table 6-17
Roadside Noise Levels from Construction Traffic
Receptor
Cairo / Sokhna Freeway

Without
construction
70

LA10, 18hour

With
Construction
70.4

(1)

Increasing
+ 0.4

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 0.4 dB(A). Increases in environmental noise levels of less than
2-4 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 light 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 work procedures for noise prediction include the following steps:
1. Analysis of the noise data provided by SIEMENS for the various
equipment to be installed in the power plant.
2. Assumption of the missing data from previous similar cases and from
experience with such projects.
3. Providing the prediction software with the available data such as
equipment specifications and the proposed power station layout.
4. Running the software for evaluation.
5. Analysis of the results and verification.
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Prediction Software
In this prediction, B&K PREDICTOR® was used. This software is basically a
direct modeling application to:
ISO 9613-1:1993 Acoustics, "Attenuation of sound during propagation
outdoors". Part 1: Calculation of sound absorption by the atmosphere.
ISO 9613-2:1996 Acoustics, "Attenuation of sound during propagation
outdoors". Part 2: General method of calculation.
Location and Map
The map (Site General Arrangement) for the power station was provided by
Egyptian Electricity Holding Co. This map includes the layout and relative
location of the equipment installed within this project in Cairo New Capital
Power Plant. It was fed to scale into the software.
After that, we define the locations of the buildings, ground regions, surface
contours and sources.
The following map (Figure 6-11) shows the main area of the power station .
Different views for the power plant 2D and are shown in Figure 6-12 and
Figure 6-13.
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Figure 6-11
Cairo New Capital Power Plant Layout
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Figure 6-12
Main sources & Main buildings inside the power plant (2D view)
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Figure 6-13
3D View of the Power Station
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Model Objects
The model contains the following objects:

4.4.1 Point Sources
The point sources (Figure 6-12) were used to represent:
Steam Turbine Building.
Pipe Bridge.
PCCs.
Transformers
Gas Turbine Building.
Gas Turbine Generator
Gas Turbine Filter House
Gas Turbine Diffuser Extension Duct
HRSG
HRSG Stack
Pipe Bridge
Feed Water Pump Area
Cooling Tower
Gas Compressors
Cooling Water Pumps
PAC Pumps
PCC Pumps
Fuel Gas Preheating Metering & Filtering
Fuel Gas Pipes
Fin Fan URC
Water treatment plant
Fuel Oil Systems
Transformers UBD/LV Power Transformer (BFT)
Buildings
The buildings that were modeled are those with significant effect.
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Input Date for the Objects
All sources (Table 6-18) have been A-Weighted and fed in as Sound Power
dB(A). All of them are entered as point sources
Table 6-18
Summarizes the Noise Data For The Sources Listed
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Other Objects
The other objects; like the ground and housing region were positioned as
necessary on the map. Their properties are also assumed from previous
experience.
Receivers
Receivers had been added to the model in order to gather the noise impact
on the power station as follows:
The receivers gird is constructed with 20 m x 20 m spacing along the area of
the plant. It is fixed on a 1.50 m height, which is according to the
measurement standards.
Run and Results
The run of the model has produced several results; these results can be
summarized as follows:
Noise Gradient Contours.
Noise Level Values.
Each of the above mentioned results has been determined at different times:
Lden, Day, Evening and Night.
The output results are shown in Figure 6-14 through Figure 6-27.
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Figure 6-14
Noise Gradient Contours for Cairo New Capital power Plant in Lden

Figure 6-15
Noise levels for Cairo New Capital power Plant in Lden
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Figure 6-16
3D view Noise Gradient Contours for Cairo New Capital power Plant in Lden

Figure 6-17
Noise Gradient Contours for Cairo New Capital power Plant at Day
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Figure 6-18
Noise Level for Cairo New Capital power Plant at Day

Figure 6-19
3D view for Noise Gradient Contours for Cairo New Capital power Plant at Day
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Figure 6-20
Noise Gradient Contours for Cairo New Capital power Plant at Evening

Figure 6-21
Noise levels for Cairo New Capital power Plant at Evening
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Figure 6-22
3D view for Noise Gradient Contours for Cairo New Capital power Plant at Evening

Figure 6-23
Noise Gradient Contours for Cairo New Capital power Plant at Night
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Figure 6-24
Noise levels for Cairo New Capital power Plant at Night

Figure 6-25
3D view for Noise Gradient Contours for Cairo New Capital power Plant at Night
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Figure 6-26
Noise Level Values around and inside Cairo New Capital power Plant in Lden
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Figure 6-27
Noise Level Values around and inside Cairo New Capital power Plant at Day
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Table 6-19
Predicted Operational Noise Levels

Receptor

Egyptian Standard
(dB(A))
Day-time
Night-time

World Bank Guideline
(dB(A))(2)
Day-time
Night-time

Predicted
Level
(dB(A))

Fence of the Power Plant (1)

70

70

70

70

65

100 m away from the Fence of the
Power Plant(1)

70

70

70

70

55

Notes:
(1) Once the power plant is operated it will represent an industrial facility at its location, thus the site is
categorized as “Industrial Areas” in Egyptian standards and as “industrial” 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.

Analysis of Results
After analyzing the results, several points can be emphasized:
No receptors all around at all exist .
The current main source of noise surrounding the power plant is the Cairo /
Sokhna freeway .
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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 Law 4/1994 and Law 9/2009. All predictions
indicate a full compliance at the station fence.

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
The equipment noise emissions input into the model were extracted from the
data sheets provided by the contractors. These values need to be verified
when the equipment construction and installation are complete.
Any exceedances in noise levels resulting from the power plant’s operation
appear in the power block area. After adding the background noise in the
area, it was found that overall the noise levels comply with the Egyptian
Environmental Law 4/1994- Law 9/2009. The noise levels at the fence and
beyond are acceptable.
Since a model is only an indication it will be necessary to verify the true noise
levels. After the new module is constructed noise measurements should be
taken to confirm compliance with the Egyptian Environmental Law 9/2009.
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.
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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 (Baseline Study) of the project site and its immediate
surroundings have shown that all the floral species encountered are
characteristic of this habitat and ecosystem.
In addition, the surveys have shown that the fauna of the site is of very poor
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 patchy and thin spotted vegetation cover. It does
not seem to harbor any ecologically significant vegetation or fauna. However,
this patchy vegetation cover may allow planners to avoid the spots where
vegetation 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
the western strip of the site parallel to the Nile bankline will be avoided.
Otherwise, it is not anticipated for the construction phase to cause any
impacts of ecological significance on the terrestrial ecosystem.
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6.5.3

Potential Impacts as a Result of Power Plant Operation
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 60 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 species/habitats 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
Since the site itself and surrounding areas are poorly 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.
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6.6

LAND USE, LANDSCAPE AND VISUAL IMPACT

6.6.1

Introduction
The assessment of landscape and visual impact has addressed the following:
landscape resources;
visual amenity.
The impacts on landscape resources have been assessed by considering the
following:
nature and value of landscape resources likely to be displaced by the
project;
character of the landscape and its ability to accommodate change;
visual relationship between the site and its setting during construction
and operation.
The severity of impact depends on both the magnitude of change to the
landscape (which depends on the nature and scale of the development and
its visibility as well as the extent to which existing landscape character will be
changed) and the sensitivity of the landscape to change. Sensitivity of the
landscape depends both on its intrinsic quality and explicit value (according
to any landscape designation), and on its ability to accommodate the
changes imposed by the scheme. Thus, a major impact would occur where
both the magnitude of the impact and the sensitivity of the landscape is high.
As with landscape impact, impact on visual amenity is a function of the
magnitude of change and sensitivity of receptors. The magnitude of any
impact depends on the following:
obstruction or the extent to which existing views are blocked;
intrusion or the extent to which existing views are impinged upon;
qualitative change to the landscape;
number of people/receptors which are affected.
A major impact on visual amenity would generally arise where an impact of
high magnitude affects receptors of high sensitivity, especially where
receptors are numerous.

6.6.2

Effects on Landscape Character
The power plant will be a substantial structure which, within the surrounding
flat terrain, will be highly visible for 5 km along the coast and several
kilometres inland. Despite this, its impact will be mitigated by the following:
absence of any explicit landscape protection or designation of
importance;
large scale of the surrounding landscape, which is able to visually
accommodate the structures of the power plant.
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Thus, while the power plant will be highly visible, both the magnitude of
impact and the sensitivity of the landscape is limited. Hence, the landscape
impacts are predicted to be minor.
6.6.3

Visual Impact
The number of residential properties and people with close views (less than 2
km) of the power plant will be limited to the occupants of the Cairo New
Capital power plant workers colony, if placed to the immediate surroundings
of the power plant site, and far scattered tourist facilities to the east of the
proposed site.
All existing views in the area are strongly influenced by the construction of
the Cairo New Capital power plant. Although the proposed power plant will
enhance the industrial appearance and scale of the surrounding Cairo
complex, the potential additional visual impact will be mitigated by the wider
character of the area, such that the visual intrusion of the power plant will be
reduced against this context.
Hence, the visual impact of the proposed power plant will be minor.

6.6.4

Conclusion
The assessment of landscape and visual impact has addressed the following
issues:
landscape resources;
visual amenity.
Due to the large scale of the flat land surrounding the project, the new
industrial infrastructure of the power plant that will be created in the area
would be acceptable from local people, given the benefits they will gain from
the project. Thus the potential landscape and visual impact of the project will
be minor.
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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 Research Institute of Astronomy & Geographics, and National
Authority for Remote Sensing and Space Science (NARSS) 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.
land dewatering during construction.
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 ground water recharge rates at and around the project site are minimal
and groundwater is not abstracted in the vicinity of the project area, 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.
a thorough study will be conducted by the Engineering Consultant /
Contractor before digging the site land in the design stage to make sure
that any dewatering will not impact wells water or irrigation activity. The
study area will be expanded to include the nearest cultivated land
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 a specialized Consultant,
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:
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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
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
implementation of the following mitigation measures:

minimized

through

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 an underground collection system
sized to retain 110% of the coolant capacity of the largest transformers
plus deluge water (for the worst single catastrophic failure), plus storm
water (as per the local design conditions). This system will be connected
to an oil separator which will normally function to separate storm water
collected from within the transformer foundations from any oil
contamination prior to discharge. The transformers will not contain
PCB’s.
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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.
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 Prof. Dr. Ibrahim Mabrouk Ibrahim, Professor of Traffic and
Transport Engineering, Al-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 5.9.
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 Prof. Dr. Ibrahim Mabrouk
compares the anticipated impacts with guidance reported in the Highway
Capacity Manual (HCM), 2000 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 (2015-2016) and the year of completion 2016/2017.
The traffic growth rates derived from the models were used to estimate traffic
volumes for 2017/2018.
The traffic analysis is based on estimating the Level of Service (LOS) of the
Cairo/ Sokhna Freeway 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 Prof. Dr.
Ibrahim Mabrouk, 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.
The LOS is classified using a lettering system as set out below.
To conceive the traffic operating conditions under any of the levels C, D or E,
the following descriptions are used by the HCM.
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LOS A., the best level with high operating speed and very low density.
LOS B., 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 D; 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: national roads and surrounding
roads.

6.8.3

LOS for National Roads
The peak hour volume for the National roads is ranging between 10% -15%
of the daily traffic volume. This rate is applied to all National roads within the
study area.
Table 6-20 shows the volume-to-capacity ratio for the National highways
during the peak hour, where this ratio illustrates that the level of service of all
the studied roads is Level (A).

________________________________
(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
Ratios (V/C) for the National highways in Year 2015

National Road
Cairo/Alexandria Desert Highway
Cairo/Alexandria Agr. Highway
Ismailia / Suez Highway
Port Said / Ismailia Highway
Cairo / Sokhna Freeway

Peak Hour Volume
(Veh/hr/dir)
2030
6330
1666
1750
1044

Volume-to-Capacity Ratio
(V/C)
0.23
More than 1
0.41
0.43
0.16

The volume-to-Capacity calculations in this table are based on lane capacity
as follows:
Cairo/Alexandria Desert Highway
Cairo/Alexandria Agricultural Highway
Ismailia /Suez Desert Highway
Port Said / Ismailia Highway
Cairo / Sokhna Freeway

: 2200 veh/hour.
: 2000 veh/hour.
: 2200 veh/hour.
: 2000 veh/hour.
: 2200 veh/hour.

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.

6.8.4

LOS for Surrounding Roads
The regional highway capacities are determined according to specification in
Highway Capacity Manual (HCM, 2010). The level of service for the regional
road, is determined from the results of the traffic survey for this road and the
volume-to-capacity (v/c) was calculated during the peak hour as it is
considered to be the critical hour in day for traffic on any road. Table (6-21)
shows the volume to capacity ratios for Cairo / Sokhna freeway. Traffic
coming to Cairo direction has a peak flow of 1640 vehicle/hour. While the
traffic in the opposite direction i.e. to Suez has a peak flow of 1590
vehicle/hour. The capacity of this road is considered as 2200 pcu/hour/lane.
The table below shows that the level of service during the peak hours for
Cairo / Sokhna freeway is level of service (A).
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Table 6-21
Volume-to-Capacity Ratios for Cairo / Sokhna freeway

Direction

Peak Hour
Volume (V)*

Capacity **

Volume-ToCapacity Ratio
(V/C)

LOS

Coming to Cairo

1640

2200

0.25

A

Coming to Suez

1590

2200

0.24

A

*

Peak hour flow during the peak
(pcu/hour).
**The capacity is (2200 pcu/hour/lane)

6.8.5

in

typical

traffic

Generated Traffic due to construction
Administrative Capital power Plant

and

day

for

each

operation

of

direction

New

An important step in conducting the traffic impact analysis is to estimate the
traffic generated during the construction of the power plant during peak
hours. The amount of traffic generated is directly related to the type and
density of land development inside the plant.
In this respect, the Egyptian Electricity Holding company has provided two
cases of generation: during construction and post construction (i.e. during
normal plant operation). These traffic generation data are stated in
Table (6-22).
The generated traffic on the surrounding road network is related to the
characteristics of the study area as well as the inbound / out bound of the
power plant.
It should be noted that the estimation of the Egyptian Electricity Holding
company is related to similar sites, which generates the same pattern of
traffic and it should be born in mind that the given figures are approximated
ones to guide the traffic analysis for the new site.
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Table (6-22)
Traffic Generation Data for New Administrative Capital power Plant
a-

During Construction
Generated traffic
Morning Shift

Evening Shift

Vehicle Type
Max. no. of
vehicles
(veh./hr)

Total
during
shift

Max. no. of
vehicles
(veh./hr)

Total
during
shift

Heavy Goods Vehicles

10

100

0

0

Private cars/ light goods veh.

82

164

44

88

Abnormal Loads

2

4

0

0

Total

94

268

44

88

Source: Egyptian Electricity Holding Company.

During Operation :
Generated traffic
Vehicle Type

Peak Period
(veh./hr)

During day
(veh./hr)

Heavy Goods Vehicles

6

12

Cars/ Light Goods Vehicles

81

162

Total

87

174

Source: Egyptian Electricity Holding Company

6.8.6

Traffic Impact Analysis (TIA)
The traffic impact analysis depends on estimation of the peak hour volumes
during both construction stage and operation stage of the power plant. A
comparison of the level of service will show the amount of impact envisaged
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by the power plant. Also the impact of carriageway conditions and traffic
composition as well.
TIA at the Surrounding road
The analysis is conducted on the main road linking the 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 the operation of the plant.
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 traffic growth was
estimated using the traffic growth trend on the national Egyptian highways
Fig (6-28).
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Figure 6-28
Annual Average Daily Traffic growth and the regression line

______________________________________________________________________________________________________________________________________

ESIA for Cairo New Capital, 4800MW Combined Cycle Power Plant
September 2015

Chapter 6 - Page 89 of 128

Therefore, the peak hour traffic on Cairo / Sokhna freeway is expected to be
increased by about 5% during the first year of construction (2015).
In the case of operation stage, traffic volumes for Cairo / Sokhna freeway in
year 2018 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 2015. This
means that the traffic counts of 2015 were expanded to the expected future
conditions, and then the generated traffic from the power plant was added to
the forecasted traffic.
Traffic Volume on Cairo / Sokhna freeway with and without the new power
plant (vehicle/hour) is given in Table (6-23)
Table 6-23
Traffic Volume on Cairo / Sokhna freeway with and without the New Power Plant
(vehicle/hour)
1- Traffic volumes in year 2015 (first year of construction)
Morning Peak Hour
Direction

Evening Peak Hour

Without
Construction

During
Construction

Without
Construction

During
Construction

To Cairo

1640

1737

1116

1160

To Suez

1590

1687

984

1028

2- Expected traffic volumes in year 2016 (second year of construction)
Morning Peak
Direction

Evening Peak

Without
Construction

After
Construction

Without
Construction

After
Construction

To Cairo

1722

1819

1172

1216

To Suez

1670

1767

1034

1078

3- Traffic volumes in year 2017 (half power operation)
Morning Peak Hour
Direction

Evening Peak Hour

Without
Construction

During
Construction

Without
Construction

During
Construction

To Cairo

1809

1896

1231

1318

To Suez

1754

1841

1086

1173
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4- Expected traffic volumes in year 2018 (full power operation)
Morning Peak
Direction

Evening Peak

Without
Construction

After
Construction

Without
Construction

After
Construction

To Cairo

1900

1987

1293

1380

To Suez

1841

1928

1122

1209

It is concluded from Table (6-23) that during construction, the results show
that the traffic volume is at its maximum level for Cairo / Sokhna freeway in
year 2016 and is equal to 1819 veh. /hr in Cairo direction. In the opposite
direction (To Suez) the traffic volume is equal to 1767 veh/hr. Therefore the
V/C ratio will be increased from (0.25) to (0.27) which means that the level of
service will be the same level (A). While during operation of the power plant
and after construction, traffic volume at its maximum in year 2018 will be
1987 veh/hr in Cairo direction. In the opposite direction (To Suez) the traffic
volume is 1928 veh/hr. During this period the volume-to-capacity ratio will be
(0.30), and level of service will still be level (A).
Headway analysis
Headway describes the characteristics of time headways between car
arrivals, this can be described by the following formula:
P (h

t) = e - (

* t ) …………………………………………… (1)

h : probability of headway greater than certain time ( t ) in seconds
: average arrivals in seconds = q / 3600
e : Euler's number = 2.7182818
q : traffic volume in veh/hour
: average headway in seconds = 3600 / q = 1 /
During Construction stage (Existing condition 2015)
From traffic volume data in main road (Cairo / Sokhna freeway) , Traffic
volume per lane q=547 veh/hr (Table 10: 1640 / 3 = 547)
: average arrivals in seconds = q / 3600 = 0.151 veh/sec
= 3600 / 547 = 6.581 sec
Then
P (h t) = e - ( * t ) = 0.37
During operation stage (2018)
From traffic volume data in main road (Cairo / Sokhna freeway) , Traffic
volume per lane q=663 veh/hr (Table 10: 1987 / 3 = 663)
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: average arrivals in seconds = q / 3600 = 0.184 veh/sec
= 3600 / 663 = 5.42 sec
Then
P (h t) = e - ( * t ) = 0.368
Average time headways ( seconds)
Stage
Time

During Construction stage
6.58 sec

During Operation stage
5.42 sec

It is clear that there is only slight changes found, which means that neither during
construction nor operation stage, these generated traffic has impact on traffic
conditions on Cairo / Sokhna freeway.
Gap acceptance
When the vehicles leaving the project site , they leave and merge within
gaps between vehicles on the main road (Cairo / Sokhna freeway).
During the peak hour, if the number and lengths of accepted gaps of traffic
volumes on the main road permit the leaving vehicles to merge with the traffic
moving on the main road, then no need to construct traffic signal at the exit
of the site .
Consequently it means that these leaving vehicles has no impact on traffic
conditions on Cairo / Sokhna freeway .
The number of vehicles ( qN ) that can merge within the gaps between
vehicles on main road ( qH ) can be calculated from the following equation:
qN = qH e- / (e - 1)
where:

= qH / 3600 . tf
= qH (tc - tf)
tc : accepted gap on main road = 5.5 sec
tf : following headway of vehicles leaving the project site
= 2.6 sec

During Construction stage
From traffic volume data in main road (Cairo / Sokhna freeway) :
Traffic volume per lane q=547 veh/hr (Table 10: 1640 / 3 = 547)
tc = 5.5
tf = 2.6
= (547 / 3600) × 2.6
= 0.395
= (547 /3600) × (5.5 – 2.6) = 0.44
qN = 547 (e-0.44) / (e0.395 – 1) = 726 veh./ hour
Since the expected traffic during construction stage which leaving the project site is
94 veh/hr. Consequently it means that these leaving vehicles has no impact on
traffic conditions on Cairo / Sokhna freeway.
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Simulation model
Simulation is made to model the process of arrival of vehicles, placement of
the appropriate servicing facility, loading and unloading, departure of the
vehicles, waiting vehicles, …. Etc.
Arrival of vehicles at the project site has been determined following Poisson
distribution at an average rate of 83 vehicles per hour (in the most critical
condition for loading soil)
In this case, the probability of a headway greater than or equal to ( t )
seconds will be :
P( h t) = e - t
= 83 / 3600 = 0.02306 veh/sec
P ( h t) = e- 0.02306 * t
Loge [ P ( h t ) ] = -0.02306 × t
t = - loge [ P ( h t ) ] × (1/ 0.02306)
t = 43.4 loge [ 1 / P (h t) ] ……………………………..( 1 )
from equation (1 ), time headway between arrivals can be estimated by
substituting the value of random numbers in the equation P ( h t) .
Same method can be followed to calculate the service times for the arrived
vehicles to the project site.
Each vehicle is simulated to calculate the waiting time and waiting line.
The calculated arrival times, service times, waiting time and waiting line are
summarized in Table (6-24).
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Table 6-24
Simulation Model output for loading and unloading activities of the vehicles entering
the project site

Veh .No.

Random
no.(a.t)

Arrival time, Cumulative
Time
headway, s s = TAT
headway

Waiting
time, s

Time
entering, s

Random
no.(s.t)

Service
tim e, s

Departure
time, s

4

0

0

0

0.23

123

123

127

1
2

0.30

70

70

70.4

57

127

0.99

1

128

132

3

0.12

125

195

97.7

0

195

0.46

65

261

265

4

0.07

153

348

116.1

0

348

0.74

26

374

378

5

0.20

92

440

110.1

0

440

0.18

146

586

590

6

0.74

18

458

91.6

132

590

0.87

12

602

606

7

0.09

143

601

100.1

5

606

0.54

52

658

662

8

0.87

8

609

86.9

54

662

0.27

113

775

779

9

0.13

117

725

90.6

54

779

0.74

26

805

809

10

0.80

13

738

82.0

71

809

0.43

71

880

884

11

0.08

150

888

88.8

0

888

0.99

1

889

893

12

0.28

75

962

87.5

0

962

0.04

268

1230

1234

13

0.68

23

985

82.1

249

1234

0.72

28

1262

1266

14

0.24

83

1068

82.2

198

1266

0.55

5

1271

1275

15

0.16

105

1174

83.8

102

1275

0.23

123

1399

1403

16

0.12

125

1298

86.5

105

1403

0.11

191

1594

1598

17

0.65

25

1323

82.7

275

1598

0.82

17

1614

1618

18

0.75

17

1340

78.8

279

1618

0.66

35

1653

1657

19

0.52

38

1377

76.5

280

1657

0.06

241

1899

1903

20

0.55

35

1412

74.3

491

1903

0.81

18

1921

1925

The max. waiting line in the project site is found to be 2 vehicles.
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The results of the simulation model shows that the maximum waiting time in
the project site is 8 min. and the maximum waiting line is 2 vehicles which
means that neither during construction nor operation stage, these generated
traffic has no impact on traffic conditions on Cairo / Sokhna freeway
Queuing analysis
Queuing theory deals with queues by deducing characteristics through
mathematical analysis since it has advantage of simplicity and ease of use
over simulation.
Queuing theory formulas provide useful information for the design and
analysis of waiting line system. For instance, the average number of traffic
units in the queue and the average number in the system.
The various formulas used to analyze the queuing characteristics are shown
in Table (6-25).
Table (6-25)
Single station queuing with Poisson arrivals and exponential service times for steady
state conditions
S.N

Queuing Model

1

P (n)= ( /µ)n (1-

2

=

3

Var (n) = µ / (µ- )2 =

4

=

5

F(d) = (µ- ) e

6

= 1 / (µ- ) sec.

7

=

8

9

/ (µ- ) =

2

/µ) =

2

/ (1- )2

/ (1- )

- µ)d

= average no. of vehicles
in system
Var(n)= variance of no. of
vehicles in system (n)
= average length of
queue
F(d)= probability of having
spent time d in system
= average time spent in
system

)]

P(d t) = 1- (e- (1-

P(w t) = 1-

(1- )

/ (1- )

/ (µ (µ- )) =

/[µ(µ-

n

Description
P(n)= probability of having
exactly n vehicles in system

)µt

(e- (1-

)

)µt

)

= average waiting time
spent in queue
P(d t) = probability of
having spent time t or less
in system
P(w t) = probability of
having waited time t or less
in queue

= average no. of vehicles arrival per unit time
µ = average servicing rate ( no. of vehicles per unit time )
= traffic intensity or utilization factor = /µ
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During Construction stage (Existing condition)
If the expected unloading time at the project site is 22.5 minutes ( for a
heavy vehicle carrying steel for reinforcement) and the average rate of arrival
is 2 vehicles per hour , then :
1- The average delay in queue in the project site
= 2 truck / hour
µ = 60 / 22.5 = 2.66 truck / hour
p = / µ = 0.7518
= / [ µ ( µ - ) ] …………. (equation 7 in Table 12)
= 2 / [ 2.66 ( 2.66 -2 ) ] = 1.14 hour/ truck
In spite of the average waiting time seems to be long but it has no impact on
traffic conditions on Cairo / Sokhna freeway due to the available large parking
spaces in the project site.

2- The expected queue length (number of vehicles) that may wait in the
project site
= 2 / [ µ ( µ - ) ] = 2 / ( 1- ) (equation 4 in the Table 12)
= ( 2 )2 / [ 2.66 ( 2.66 - 2 ) ] = 2.27 veh.

This queue length has no impact on traffic conditions on Cairo / Sokhna freeway
due to the available large parking spaces in the project site.

3- The average number of vehicles that exist in the same time in the project site
= /(µ- )=
= 2 / ( 2.66 -2)
= 1.6 veh.

/ (1- )

(equation 2 in the Table 12)

This accumulated vehicles has no impact on traffic conditions on Cairo / Sokhna
freeway due to the available large parking spaces in the project site.
During operation stage
The expected arrivals in the peak hour is 87 vehicles, this volume has no impact on
traffic conditions on Cairo / Sokhna freeway due to the available large parking
spaces in the project site.
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Shockwaves analysis
Shockwaves phenomenon occur in case of the presence of an obstacle on
the road due to an accident or when large vehicle (trailer) leaving from a site
to that road causing blockage of the two carriageways of that road. In this
situation, the queue grows causing delays, increase of density and decrease
of speeds. The transition ( the speed change ) from one state to the other
takes place along the shockwave lines. Furthermore it should be noted that a
shockwave remains even after the queue has dissipated until the vehicles
from the queue have accelerated from speed to the normal speed of the
road.
To study this phenomenon in this study, this can be described by the
following formulas:
Ui = (q1 – q2) / (k1 – k2) ……................................. (1)
Where:
U : traffic speed during shockwave occurrence
q1 : traffic volume before shockwave occurrence
q2 : traffic volume after shockwave occurrence
k1 : traffic density before shockwave occurrence
k2 : traffic density after shockwave occurrence
i : sequence number of shockwave in case there are more than
one shockwave
Xi = Ui . ti ……................................. (2)
Where:
Xi : length of the queue during shockwave occurrence number ( i )
Ui : traffic speed during shockwave occurrence number ( i)
ti : passed time until clearing the obstacle
q=k.v
……................................. (3)
Where:
q : traffic volume
k : traffic density
v : traffic speed
During Construction stage (Existing condition )
In this study, if a queue of large vehicle (trailer) leaving the project site (2
vehicles max) it will cause blockage of two lanes of Cairo / Sokhna freeway
on the peak time at the exit of the site (point B in the following sketch) .
After 1.5 minutes, one lane will be cleared for traffic movements, and
thereafter one lane of traffic flows past point B.
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First shockwave
The situation of shockwave (I) is illustrated in the following figure.

B

A
1

2
I

1, region of undisturbed traffic; 2, queue region; I , The first shockwave
The following table shows the expected data necessary for analyzing the
characteristics of the first shockwave .

Location

condition

Traffic volume
Veh/hr

A

No shockwave

q1= 1094

Average
speed
Km/hr
95

B

Blockage of two lanes

q2= 0

0

Traffic density
K=q/v
k1 = 11.51
k2= kmax = 300

Given :
q1 = 1094 veh/hr (peak hour volume) , V' : average speed = 95 km/hr
k1 = q/v = 1094/95 = 11.51 veh/km
q2 = 0 veh/hr (during blockage of the two lanes) , V' : = 0 km/hr
k2 = k max = 300 veh/km
Speed of the first shockwave can be calculated by substituting in the
following equation.
U 1 = (q1 – q2) / (k1 – k2)
U 1 = (1094 – 0) / (11.51 – 300) = - 3.79 km / hr
This indicates that after 1.5min, the end of the queue has covered a distance
of :
X1 ( at t = 1.5 min ) = U1 × ( 1.5 / 60 ) = - 3.79 × ( 1.5 / 60 )
= 0.094 km = - 94 m
Which means that even if the two carriageways are blocked, the queue has no impact on the traffic
conditions on Cairo / Sokhna freeway due to the blockage of the two lanes.
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Second shockwave
The situation of shockwave (II) is illustrated in the following figure.

A

B
1

2
I

Shockwave(I)

3
II

Shockwave(II)

.

After the partial clearing of the blockage resulting from leaving of the
trailer (one lane cleared) , the traffic volume q3 will be 547 veh/hr.
A shockwave (II) forms at the barrier between region 2 and 3 (namely at the
front of the queue) which follows shockwave (I).
The last vehicle stops when the front of the queue meets the back of the
queue [namely when XI ( at t* ) = XII ( t* ) ]
The following table shows the expected data necessary for analyzing the
characteristics of the second shockwave .

location

condition

Traffic volume
Veh/hr

Average
speed
Km/hr

B

Blockage of one lane

q2= 0

0

A

No shockwave

q3= 547

95

Traffic density
K=q/v
k2= kmax = 300
K3 = 5.75

Given :
q2 = 0 veh/hr (during blockage of one lane ) , V' : = 0 km/hr
k2 = k max = 300 veh/km
q3 = 547 veh/hr (peak hour volume per lane) , V' : average speed = 40 km/hr
k3 = q/v = 547/95 = 5.75 veh/km
Speed of the second shockwave can be calculated by substituting in the
following equation:
U 2 = (q2 – q3) / (k2 – k3)
U 2 = (0 – 547 / (300 – 5.75) = - 1.85 km / hr
The equation of motion of the two shockwaves are:
X1=X2
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Where:

X1 = X ( at t = 1.5 ) + UI × t*
= -0.094+ ( - 1.85 ) × t*
---------- 1
X2 = UII × t*
= - 1.85 × t*
------------------------ 2

From equations 1 and 2, t* can be calculated
-0.094 + ( - 1.85 ) × t* = - 1.8 × t*
t* = 0.045 hr
= 2.7 min
This indicates that after 2.7 min, the blockage time ( i.e. 1.2 min after the
start of shockwave II ), the queue has dissolved.
The maximum distance of the queue from the obstacle (trailer) is achieved
after 2.7 min ( see shockwave II )
This can be calculated as follow:
X2 = X ( at t = 1.2 ) + UII × t*
= - 0.094 + ( - 2.8 ) × ( 1.2 / 60 )
= 0.013 km
= 13 m
This indicates that the queue has no impact on the traffic conditions on Cairo /
Sokhna freeway due to the second shockwave.

6.8.7

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 or 10% of the total employees.
In this study, the total expected employment of the 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. At least space for 30 heavy vehicles
(1000 m2).
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6.8.8

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 location of the power plant and a
foreground panorama is shown in Fig (6-29).
The power plant is accessible from Cairo through the route: Cairo / Sokhna
freeway. The power plant is located adjacent to Cairo / Sokhna freeway. New
Administrative Capital power plant is located along the Cairo / Sokhna
freeway at a distance 27.5 km from Cairo toll station. The project site lies on
the right side of the freeway in the direction to Cairo at a distance of 200 m.
While the Regional ring road lies at a distance 5.5 km to the West of the
project site.Tthere are no obstacles to restrict the movement of heavy
vehicles to and from the site.
Concerning the national Roads connecting the Power Plant to the main ports
in Egypt the following roads are mentioned:
Cairo / Alexandria Desert Highway.
Cairo / Alexandria Agricultural Highway.
Suez / Ismailia Highway.
Port Said / Ismailia Highway.
Cairo / Sokhna Freeway.
Manual counts were carried out, the traffic surveys taken proved that the
prevailing traffic volumes are moderate to low even during peak periods.
The operational characteristics of the road section (3.0 Km) of the regional
road (Cairo / Sokhna Freeway) passing by the power plant are identified.
Ultimately, the prevailing level of service 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 Cairo / Sokhna Freeway in
year 2015. It was proved that the V/C ratio increased from 0.25 (prevailing) to
0.27 (future) which means that the LOS is kept at the level A.
The assessment process is completed by studying the traffic volumes, traffic
composition and roadway conditions. Traffic studies showed that although
the prevailing and future peak volumes are relatively moderate and the
carriageway is well constructed and furnished with road signs and marking.
Yet the traffic composition especially at night has a considerable truck
percentage (12%) which might cause impedance to traffic and might be
hazardous to heavy vehicles movement. As mentioned above it is highly
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recommended to construct the entrance with acceleration and deceleration
lanes to direct the vehicles in and out the power plant.
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.

As a whole, there is no traffic impedance on the regional road network
due to constructing or operating the power plant.

It is recommended to consider the following:
1- Upgrading the entrance proposed in the study by acceleration and
deceleration lanes and using it as the main entrance to the power plant.
2- Supplying parking space of about 1000 m2 during the construction of the
power plant.
3- Avoid night driving as there is a considerable truck percentage using the
road at night, which might be hazardous to traffic.
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Figure 6-29
Cairo New Capital Power Plant Foreground Panorama
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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 the First Section of this report.
The assessment of impacts draws upon baseline data collected and provided
by AMG, the Egyptian Electricity Holding Company (EEHC) and the Cairo
Electricity Production Company (CEPC) during preparation for this socioeconomic analysis and impact report. No information on existing income
levels was available from the Governorate, the Cairo New Capital city and
District Authorities.

6.9.2

Resettlement within the Power Plant Area
Involuntary Resettlement
The power plant will be constructed on an existing plot "belonging to CEPC,
and power will be evacuated through existing network transmission lines. In
this context, the project does not impact on any settlements or assets
belonging to other parties. This has been verified and validated by this ESIA
findings that the project will have no direct impact on land use or terrestrial
resources for communities around the project area. In cases where, during
implementation, there may be impacts on third party property from off-site
associated infrastructure, including natural gas pipelines, etc. provisions will
be made in the Contractor's contract for payment of compensation and
relocation of services in accordance with national and international policy
guidelines.
As there are permanent staff settlements within the Cairo New Capital
Region, no resettlement or displacement of people is envisaged.

6.9.3

Land Acquisition
The plant is sited on land allocated by the Minister of Housing, Public Utilities
& New Communities (MHPUNC) No 1826, dated 12 August 2015for the
development of the power plant. The land is formally the whole area
allocated to the Cairo New Capital Power Plant as a public benefit works.
The land is located at around 40 km east of Cairo, with a total area of around
177.33 Feddans (i.e. 744,811.44 m2). Historically, all land in Egypt belongs to
the state and is assigned to specific owners only via Governmental
authorization.

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.
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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 Cairo
New Capital areas and their Districts and other neighboring Marakez and
cities.
It should be noted that construction work within the Egyptian Governorates is
traditionally undertaken by migrant labor from Cairo. 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 mid-Egypt and
Greater Cairo areas, the number of workers available for construction of the
power plant, is likely to be high.
Available employment data is described in Section 5-12 of this report.
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 85% 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
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 Cairo New Capital area and
surrounding cities.
The contractors will be responsible for relevant temporary water/toilet
facilities during construction and the need to provide any other services.
Workers should have clean potable water, decent sanitation facilities etc. 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.
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During operation, the power plant will employ approximately 400-500 people.
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 Cairo New Capital
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.
6.9.5

Gender Analysis
The project is not expected to cause any major negative impacts on either
women or men both during construction and implementation. At
implementation stage, the project will offer employment opportunities to both
men and women. While the nature of work and work environments may be
viewed to disfavour women, never-the-less, and feedback received from the
CEPC, it is expected that approximately 5% of the total workforce will be
women mainly working in administration and both formal and informal income
generating activities associated with construction phases such as catering
services and cleaning. Further indirect jobs of hospitality, cleaning and
catering will be created to serve the 800 employees who will come into the
project site from outside. This will create an estimated 160 jobs or 20%.
During operation, approximately 700 jobs will be created out of which 10%
will be women. At national level, the regular supply of affordable electricity
will facilitate household chores generally reserved for women; expand access
to education, including that of girls; improve the quality of health services,
including for mothers and infants; and facilitate income generating activities
undertaken by women such as animal husbandry, on-farm activities, food
processing, clothes manufacturing and others.
The gender equity initiatives being implemented at EEHC and CEPC are
Significant. Much of what is being promoted is seen at EEHC and CEPC
where women are present in executive and managerial positions. EEHC and
its companies apply equal employment opportunity in line with the Egyptian
Labor law. The law stipulates equal wages, and includes gender-sensitive
benefits such as paid maternity leave, unpaid child care leave for 2 years for
a maximum of 3 children, shorter working hours for infant feeding purposes,
and unlimited unpaid leave for accompanying spouse abroad. EEHC
provides additional social benefits for its staff particularly for projects in
remote areas, such as housing facilities, transportation services, schooling,
medical centers, kindergartens and canteens/outlets for basic foodstuff. The
package of benefits coupled with job security and pension, make
employment in public sector and government entities such as EEHC
attractive, particularly for women. Example of positions held by women within
EEHC include secretarial, administrative and financial. There are women as
Executive Board Members for Affiliate Companies; the Sector Heads of the
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following Departments are women: Strategic Planning; Costing, Commercial
and Administrative Affairs for the Companies; Human Resources; Economic
and Financial Studies for Companies; in addition to a large number of women
holding general managerial positions. Within CEPC, one of six board
members is a woman. Furthermore, gender sensitization is being given
greater prominence, with the recent creation of gender focal points within the
EEHC and its affiliated companies. At CEPC, a focal point has been
nominated whose responsibilities will include training and creation of gender
disaggregated employment data.

6.9.6

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.).
Given an estimated average pay levels of USD 150 per month, for semiskilled and unskilled labour, the total wage bill will be approximately USD 3.8
million per year for 3 years. Thereafter, during operation, the power plant
will have a payroll (including benefits and overtime) of approximately US$
1.9 million per year. The local economy will receive a stimulant, assuming
that 70% of the income will be spent in project area.
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 many of the industrial activities of the Region. In addition, long term
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development plans of the Government of Egypt have designated the area for
some future developments. 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.

6.9.7.

Pressure on Resources
The project area has within its vicinity, especially the Cairo city, 10th of
Ramadan city and other surrounding cities and villages, potential for social
tensions between project workers and local population. Much of such
tensions emanate from employment policies adopted by the project
contractors, use of facilities such as health centers and social integration
dynamics. Means of mitigating such occurrences are in place. The Project
will construct a dedicated project campsite where all facilities shall be
provided to the incoming labour force to ensure that no pressure is exerted
on local facilities and supplies. The local communities shall be given priority
in supplying goods and services demanded by the project and its employees.
Senior and professional staff of the construction companies will opt to reside
in the near-by city of Cairo which has adequate facilities to cater for the
project workers. Lodging requirements of the operational staff are already
determined and the Cairo New Capital P.P. colony will be built, near – by the
power plant site, where colony facilities can be provided easily.
In conclusion, the project is not anticipated to exert any pressure on local
resources such as accommodation. The workers that will come in from
outside Cairo will be skilled labor and capable of renting in existing houses.
These are in adequate supply. This will cater for accommodation, water and
food.

6.9.8

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 Cairo 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 local area water system. Sewage
generated at the power plant will be disposed of via plant 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.
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6.9.9

Off-site Activities During Construction
All construction related activities will take place within the area belonging to
the Cairo Electricity Production Company. The total area is 744,811.44
square meters have, already, designated for the new plant. In addition to the
area specifically designated for the plant, there is a reasonable empty space
inside the purchased land next to the power plant site area. All activities
related to the construction of the new plant will therefore take place within the
area belonging to the Cairo Electricity Production Company, i.e. there will be
no off-site activities or associated land acquisition during construction.
Transmission lines which will evacuate power generated by the Cairo New
Capital Power Plant will add limited connecting transmission lines to the
Egyptian network. New 500 kV lines will evacuate the power generated by
the new power project. No resettlement will be associated to the power
interconnecting lines.

6.9.10

Communicable Diseases (HIV/AIDS, STD, TB, Hepatitis)
Impacts on HIV/AIDS, STDs, malaria, communicable diseases and other
pandemics will not directly apply in the implementation of the project mainly
because there will not be a specific colony created to accommodate project
employees. However other diseases such as TB would be of potential
danger to workers at the sites. Emission of dust during construction has a
potential for exacerbating the intensity and hence the spread of TB. The
ESMP has elaborated in detail measures for mitigating these impacts
including any potential for exposure to harmful particles from asbestos.
Among the communicable diseases of concern in the area are hepatitis B
and C, and Tuberculosis (TB). The prevalence of TB was estimated to be 32
in every 100,000 people. Government is conducting programs to combat its
spread through, among other programs, DOTS (Directly Observed Treatment
Short courses) which in 2005 had coverage of 60%, and a treatment success
rate was at 70%. The existence of HIV/AIDS in Egypt is very low at less than
0.1%. The current figures show approximately 2,900 to 13,000 people were
living with HIV/AID (2009). Although the prevalence is low, development
partners such as USAID, UNFPA, UNICEF and others are working with
Government to enhance awareness which is very low. According to the
EHDR (2010) only 7% of women and 18% of men had comprehensive
knowledge about AIDS. On its part, the project has incorporated a
component of HIV/AIDS, TB and hepatitis awareness and prevention through
workshops for construction workers, information leaflets and peer education.

6.9.11

Traffic Congestion
The project will potentially cause traffic problems from generated traffic,
especially during construction, and the potential for congestion on local
roads. Such traffic will include that carrying staff, concrete materials;
reinforcement, earth moving equipment, construction materials, paint, steel
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structure, concrete pipes; and oversize transport which will be used for
special equipment such as turbines and stator alternators. The volume of
light good vehicles (HGVs) traffic will vary between 100 HGV per day during
peak periods to an average of 10-30 HGV each day throughout the period. In
addition, approximately 35 abnormal loads are anticipated to arrive at the
plant over the construction period. It is unlikely that any more than two such
loads (i.e. four individual movements) would be necessary on any day during
the construction of the power plant. 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:
(i)

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;

(ii)

Consideration will be given to staggering construction shifts to split
arrival and departure times;

(iii)

Scheduling of traffic will be undertaken to avoid the peak hours on
the local road network wherever practicable; and

(iv) Construction workers will be transported to the site by contract bus.

6.9.12

Occupational Health and Safety
During Construction: CEPC will ensure that "construction activities are
undertaken ma 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 Environmental Health and
Safety (EHS) manual for the power plant. The following measures will be
carried out during the construction phase: (i) compliance with international
standards for good practice; (ii) adherence to local and international
guidance and codes of practice on EHS management; (iii) management,
supervision, monitoring and record-keeping as set out in the plants
operational manual; (iv) implementation of EHS procedures as a condition of
all contracts; (v) 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); (vi) preconstruction 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; (vii)
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; (viii) provision of health and safety information; (ix)
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regular inspection, review and recording of EHS performance; and (x)
maintenance of a high standard of housekeeping at all times.
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: (i) development and
implementation of an Operational Health and Safety Plan with appropriate
training; (ii) provision of training in use of protection equipment and chemical
handling; (iii) clear marking of work site hazards and training in recognition of
hazard symbols; (iv) installation of vapor detection equipment and control
systems; (v) development of site emergency response plans; (vi) all
personnel working or standing close to noisy equipment will be required to
wear noise protectors; and (vii) drinking water will be supplied to the plant via
local filtration facilities which will comply with Egypt drinking water standards
and those published by the World Health Organization.

6.9.13

Training of Staff
Among the positive outcomes of the project will the integrated training for
environmental and social management staff of the power company as part of
capacity building but also imparting knowledge (skills transfer). The staff will
be trained in the following areas:
•
•
•
•

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

The staff training will comprise induction training on appointment; specialist
training (as required for the prescribed job role); and refresher training as
required (typically annually). The training program will be designed to ensure
that appropriate skilled staff are available to operate the power plant at all
times. Training and instruction of Construction 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.

6.9.14

Monitoring of Social Impacts
The effectiveness of these social and environmental management and
mitigation measures will be throughout the construction and operation of the
power plant. The on-going consultation, planned in the project through an
"open-door" policy during construction and operation of the power plant, will
ensure the participation of local communities and other stakeholders. Most
importantly these will include:
•
Local Council and District Authorities;
•
Government Regulatory Agencies;
•
Local business and commercial interests;
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•
•
•

Local people including population representatives;
Environmental research organizations; and
NGOs and other environmental interests.

Specific responsibilities of monitoring will rest the Project Management Unit
(PMU), Staff (EMS). The EMS will be analyzed and reviewed at regular
intervals by the PMU/EMS 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
Financiers and any other lending institutions). Monitoring during operation
will continue to be with the PMU/EMS under direct supervising of the
Assistant Plant Manager. This/position, will report directly to the Chairman/
General Manager of CEPC/HSPP. Results of environmental monitoring as
described above, shall be recorded and submitted the EEAA, EEHC and to
any other party (i.e. the Financiers,.. etc.) as required. The EEAA, the
Financiers and any other lending institutions are entitled to audit the project
company in order to ensure conformity with environmental and social
standards and requirements.

6.9.15

Cultural Effects
As the larger project area is already dominated by variety scale development
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.

6.9.16

Enhance Project's Benefits for Local Community
Environmental and Social Management Plan requires that the consultation
process remain ongoing during project implementation and operation. Such
continued consultation between the power generation company (CEPC) and
the neighboring community be proactively maintained, including through
public meetings held from time to time. Project implementing agencies EEHC and CEPC - should maintain various publicly visible channels for
public access to ESIA and other project documents and activities, including
through their websites, and through corporate and site offices and local
municipal public institutions. EEHC and CEPC should endeavor to undertake
various measures and actions to diminish any adverse environmental and
social impact of the project, enhance project's benefits for the local
community, and build a good corporate social relationship. Such actions
could include, inter alia, some of the following: regular awareness-building
and consultative meetings with local communities and other stakeholders;
assistance with improving local economic and social infrastructure (schools,
places of worship, village roads, irrigation, shelters, health facilities, etc.);
providing local employment and scholarships; developing a green belt
around the power plant; reclaiming desert land for agricultural use; etc.
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The project design has considered enhancing the project benefits through its
social corporate responsibilities program. Resulting from the community
requests that local population, both men and women, be considered for
employment opportunities, the Power Company shall ensure that the
construct companies recruit local people willing and able to participate in the
implementation of the project. In addition, the project has undertaken to
construction local clinic and a basic school for the communities of the project
area in liaison with the Ministries of Health and Education, respectively.
Provision of these social amenities will be implemented under the civil works
contracts. Furthermore, social and recreational facilities for the staff of the
Power Company shall be accessible by the local people upon request,
including access to potable water within the project premises.
EEHC and CEPC expressed their full commitment to implementing the
ESMP, developing good relationship with the local community, contributing to
the local social and economic development, and properly discharging their
corporate social responsibilities in general.

6.9.17

Conclusion
It is clear that the construction and operation of the Cairo New Capital C.C.
power facility will not result in any problem to the present workforce in the
Cairo Governorate and surrounding 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

ARCHAEOLOGICAL, HISTORIC AND CULTURAL HERITAGE

6.10.1

Introduction
This section assesses impacts on archaeological, historic and cultural
resources as a result of the construction and operation of the Cairo New
Capital Power plant.

6.10.2

Known Archaeological, Historic and Cultural Remains
The baseline study 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 AMG
with local officials and experts, during which it was stated that there are no
identified archaeological remains at the proposed power plant site.

6.10.3

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
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

NATURAL DISASTER RISK

6.11.1

Seismic Risk
The Cairo New Capital area is vulnerable to earthquakes as shown in Figures
5-16 through 5-18. The power plant will be designed to conform to at least
the Uniform Building Code Zone 2 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 plain
area, mainly covered with mud and sand. This means that the area is
characterized with its poor geotechnical and engineering properties which
must be taken into consideration by the project Engineer.

6.11.2

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
light rainfall, no significant flood risk impacts are predicted to occur.
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6.12

MAJOR ACCIDENT HAZRDS

6.12.1

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.

6.12.2

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 5 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.
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6.12.3

Risk of Major Accidents on the Power Plant Site
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
transformers;
turbine oil tank; and
electrical rooms.

(1)

;

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 55oC: Normal storage temperature for the fuel will be 35oC.
(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

SOLID AND HAZARDOUS WASTE MANAGEMENT

6.13.1

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;
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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,
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. Thee training requirements will
be included in a site waste management plan.

6.13.2

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 (EEAA) 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).
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-

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.

-

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 Executive 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 6-30 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 6-30
Hazardous Wastes Transporting System

Competent Regulatory
Authority
|
Permitting/Enforcement/Monitoring and
Inspection

Haz. Waste
Generator

Waste movement

Hazardous Waste Generator:
Proper waste identification and
classification
Waste labeling and packaging
where applicable
Ensure that transporter and
TD (1) facility used have the
necessary HW licenses
Use of manifest
Regulator:
Grant permits
Implement permit conditions
Revoke permits in case of
violation
Enforce and monitor use of
manifest
Carry out inspection to verify
that generator/transporter and
TDF(2) carry out their
responsibilities

Haz. Waste
Transporter

Hazardous Waste Transporter:
Obtain necessary permits
Use vehicles with proper
specifications and placards
Implement necessary safety
procedures and use safety
equipment
Follow the agreed-upon routing
Carry out vehicle maintenance
and cleaning
Training of all staff
Only accept waste properly
identified and where applicable
packaged and labeled
Use of manifest

Waste movement

Treatment/
Disposal
Facility

Treatment/disposal Facility:
Only accept waste properly
identified and where applicable
packaged and labeled
Use the manifest
Ensure that transporter has a
HW transportation license
Carry out vehicle cleaning
before it leaves the facility

__________________________
(1) TD = Treatment and Disposal
(2) TDF = Treatment and Disposal Facility
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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

PUBLIC HEALTH

6.14.1

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.

6.14.2

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

OCCUPATIONAL HEALTH AND SAFETY ISSUES

6.15.1

Safety Issues
The proposed Cairo New Capital Power plant site is currently 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 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 Egypt & international standards for good construction
and operational practices;
adherence to local and international guidance and codes of practice on
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 compaNiles
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
Connections to the national gas, and electrical infrastructure will be the
responsibility of EGAS/GASCo, EETC/EEHC, and CEPC respectively. Key
potential impacts that will be considered include:
land use; and
existence of residential communities.

6.16.1

Gas Pipeline
A new gas pipeline will be constructed to extend from existing gas network.
EEHC/CEPC has already submitted a request to EGAS / GASCo for their gas
needs for the new plant which will necessitate an additional pipeline, and
which will follow a proposed route and buried in the route trenching. Any
required modification, including any environmental impact will be identified
and mitigated/managed by EGAS/ GASCo. GASCo will prepare a separate
ESIA/RPF for the gas pipeline project.

6.16.2

Transmission Lines
The Cairo New Capital 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
interconnection to the 500 kV network.
Land expropriation is not likely. However, good compensation, if any, will be
paid for the right of way according to the Law 63 of the Year 1974.
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7.

MITIGATION OF ENVIRONMENTAL IMPACTS

7.1

INTRODUCTION
Cairo Electricity Production Company (CEPC) is committed to constructing
and operating the Cairo New Capital C.C. 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 ESIA 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 and 8-5 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 presented 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.

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 browsers;
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 set by the EEAA (Law 4/1994).
7.2.2

Aquatic Environment during Construction
Construction impacts on the aquatic environment are likely to arise as a result
of:
dredging; and
surface water runoff.
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 on site:
no effluents will be discharged 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 will 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
plan as described above; and
good site management practices will be enforced to ensure that the
construction site is kept clean and tidy.
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).
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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 heavy 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:
run-off from construction activities will be attenuated to ensure that
surrounding species/habitats are not significantly affected;
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
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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.
a thorough study will be conducted by the Engineering Consultant /
Contractor before digging the site land in the design stage to make sure
that any dewatering will not impact wells water or irrigation activity. The
study area will be expanded to include the nearest cultivated land
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 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 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.

7.2.6

Traffic and Transport during Construction
Construction activities will generate additional traffic on local roads and in
particular, significant volumes of heavy 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;
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
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prioritized during construction, no loss of jobs or livelihoods, no land-take or
resettlement is attached to the project (if any, for instance, land-take for the
foot area of the transmission lines’ towers, fair compensation will be applied
and RAP 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 ;
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
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 Nile and any potentially contaminated waters to the site drainage
system via the oil interceptor;
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7.2.10

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
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.
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7.2.11

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.
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7.3

MITIGATION MEASURES DURING OPERATION

7.3.1

Introduction
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 60m 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
SO2 standards when firing the emergency light fuel oil (oil no. 2/sollar).
However, the IFC 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, (i.e. <2% of total operating hours), the plant will operate well
within the NOx & SO2 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 its successive updates.
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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 NO2 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.
No further requirement for mitigation of the emissions to air from the power
plant is proposed.

7.3.3

Aquatic Environment during Operation
The design of the power plant has incorporated measures to reduce impacts
on the environment. These design measures include:
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 oil filled transformers will be provided with an underground collection
system sized to retain 110% of the coolant capacity of the largest
transformers plus deluge water (for the worst single catastrophic failure),
plus storm water (as per the local design conditions). This system will be
connected to an oil separator which will normally function to separate
storm water collected from within the transformer foundations from any
oil contamination prior to discharge. The transformers will not contain
PCB’s; 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
measures:
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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 water facilities or water mains;
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 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 85 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
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.
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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
Egyptian Authorities.
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.
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7.4

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 and service 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.
Gas pipelines and O.H.T.Ls., will have their own ESIA done by both of the
EGAS and EETC, which will prepare a separate volume, attached to each of
these two ESIA study reports on “Resettlement Policy Framework/ Action
Plan”- to address issues related to these off-site associated infrastructure.
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8.

ENVIRONMENTAL MITIGATION AND MONITORING:
ENVIRONMENTAL AND SOCIAL MANAGEMENT PLAN
(ESMP)

8.1

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 Cairo New Capital Power Plant
(CNCPP) 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 IFC /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 Cairo New Capital Power project (Table 82) 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 design and construction of the power plant as well as
operation impact mitigation and management is summarized in Tables 8-3,
8-4 and 8-5, respectively. The Egyptian Electricity Holding Company (EEHC)
and its affiliated Cairo Electricity Production Company (CEPC) are committed
to implementing the Environmental and Social Management Plan (ESMP)
requirements included therein. Table 8-6 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 combustors,
closed loop cooling internal systems;
operational control systems, such as the use of water treatment
chemicals; and
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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
PMU/EMS 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 & other
lending Banks).
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
commercial interests and any other interested parties;
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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/
CNCPP.
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, IFC/World Bank and other Development Banks
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, WB and other lending Banks 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 of the Cairo New
Capital 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 Cairo New Capital Power Plant
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Figure 8-2
Environmental Management Staff (EMS)
within the Project Management Unit (PMU)
Prior to Operation
Cairo New Capital
PROJECT MANAGER

EEHC
Chairman

PMU

EEHC Executive Board
Member for Studies

Assistant Project
Manager

CEPC
Chairman

ENGINEERING
CONSULTANT
(PGESCo)

Head of
ENVIRONMENTAL
Management Staff (EMS)
(3-4 staff members)

During Operation
EEHC Head of
Environmental Sector

Cairo New Capital
PLANT MANAGER

Assistant Plant
Manager
Head of Environmental
Department
(3-4 staff members)
Air Quality
Monitoring

Implementation of
ESMP Measures

Noise
Monitoring

Water Effluents
Monitoring

Environmental
Monitoring &
Reporting

Occupational
Health & Safety
Data Collection for Physical
Environmental Condition to
Support Engineering

Environmental Data
Collection & Analysis

Environmental Management
& Emergency Procedures

_______________________________________________________________________________________________________________________________________

ESIA for Cairo New Capital, 4800MW Combined Cycle Power Plant
September 2015

Chapter 8- Page 6 of 41

occupational health and safety; and
emergency and contingency procedures.
8.2.3

Occupational Health and Safety
CEPC/CNCPP 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, IFC/World Bank and other Development
Banks 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.
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Table 8-1
Recommended Training Required for the PMU/EMS

Training Course
General EHS Training:
Induction Training
on Appointment
Specialist Training
Refresher Training
(as required)

Special Environmental
Training on
Environmental Aspects
of Power Generation and
Monitoring.

Environmental Auditing
and Inspection, including
periodic safety audits

Social
Communications

Type of
Training

Contents
General operation of the
power plant.
Specific job roles and
procedures.
Occupational Health &
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.
Allover Environmental
Performance of the P.P.
Day-to-day monitoring
activities.
Monitoring the stack
emissions.
Collection & analysis of
air quality data.
Monitoring the water
effluents.
Collection & analysis of
water quality information.
Use of monitoring
equipment, operation and
maintenance.
Industrial Hygiene.
Environmental Auditing
Techniques.
Auditing Checklists.
Environmental Auditing
Reports.
Safety Audits:
- Physical inspections;
- Review of plant
records;
- Interviews with staff.
Communications Skills.
Mass Communications.

Participants

Proposed
Scheduling

Cost
Estimate
(L.E.)

Classroom
and
On-job
training.

All power plant
staff, including
EMS.

Once before
project
implementation
and during
operation for
refresher
training.

Included in
construction &
operation cost.
(around US$
145 k)

Classroom
and
On-job
training.

EMS.
(3-4 staff
members)

Once before
project
implementation
and monitoring
program.

Included in
construction &
operation cost.
(around US$
10 k)

Classroom
and
Field
Exercises.

EMS.

Once after
project
implementation

Included in
operation cost.
(around US$
10 k)

Classroom
and
Field
Exercises.

EMS.

Once before
project
implementation
and monitoring
program.

Included in
construction &
operation cost.
(around US$
10 k)
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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, IFC/World Bank and other lending
Banks standards and regulations;
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/CNCPP will prepare an Oil
Spill Contingency Plan.
Light fuel oil will be delivered to the site by road trucks and stored in:
four 45,000 m3 tanks 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.
The plan will cover the following activities.
delivery;
_______________________________________________________________________________________________________________________________________
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handling;
spills; and
cleanup.
The plan will detail procedures, responsibilities, chains of command,
information flows, monitoring and documentation.

8.3

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.
Tables 8-3 through 8-5 illustrate the ESMP.
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Table 8-2
Schedule and Cost Estimates for EHS Plans

Plan

Responsibility

Schedule for

Schedule for

Approx. Cost

Submission

Implementation

(US$)

Quarter 2015

2nd

BPP Assistant
Plant Manager

4nd Quarter
2015

2nd Quarter 2016

(a)

Emergency
Procedures and
Accident Response
Plan

BPP Assistant
Plant Manager

4th Quarter 2015

2nd Quarter 2016

(a)

Oil Spill Contingency
Plan

BPP Assistant
Plant Manager

4th Quarter 2015

1st Quarter 2016

(a)

Chance Finds
Procedure

BPP Assistant
Plant Manager

4th Quarter 2015

4th Quarter 2015

(a)

Monitoring Plan

BPP Assistant
Plant Manager

Already
prepared, see
Tables 8-3
through 8-7 of
ESMP

Start of
Construction

(a)

Occupational Health
and Safety Plan
(Construction)

BPP Assistant
Plant Manager

Occupational Health
and Safety Plan
(Operation)

4th

Quarter 2016

Within
Construction
Contracts

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$ 1,500,000.
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Table 8-3
Institutional Arrangements for Cairo New Capital Power Project
Issue/Impact

Mitigation Measures

Im plementation
Schedule

Type and Frequency of
Reporting / Monitoring

Responsibility
Im plementation
Supervision

Monitoring
Indicators

Budget in
US$

Construction Phase
Institutional
capacity to address
environmental and
social issues

Establishment of the Project Management
Unit (PMU), including the Environmental
Management Staff (EMS) (will include 1-2
staff members, B.Sc. and/or 5 years high
technical education), construction phase.
Basic training of persons employed to
operate the monitoring activities.
Basic induction training for all employees
on good construction and site
management practice.

Prior to starting construction.

Ongoing training

Quarterly to CEPC
Chairman& EEHC
Environmental Management
(EEM)

PMU / EMS

CEPC Project Manager in
collaboration with the
Consultant Site Manager

Training programs
Compliance with ESMP

Environmental Quality
quarterly monitoring will start
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 package
Training time and cost
(included in construction
(around US$ 155 k)
cost)
CEPC responsibility

Operation Phase
Institutional
capacity to address
environmental and
social issues

Establishment of the Project Management
Unit (PMU), including the Environmental
Management Staff (EMS) (will include 1-2
staff members, B.Sc. and/or 5 years high
technical education), operation phase.
Basic training of persons employed to
operate the monitoring
activities.
Induction, specific and refresher training
for all employees on good operation
management practice.
Training methods, facilities & manuals

Prior to starting operation.

Quarterly to CEPC
Chairman& EEHC
Environmental Management
(EEM)

PMU / EMS

Ongoing training

Training programs

Included in air quality
monitoring package

Compliance with ESMP
Training time and cost
(included in operation cost)
(around US$ 20 k)
CEPC responsibility

Notes:
(*) CEPC responsibility: means that training and capacity building activities are included in the company organizational structure and budget.

_______________________________________________________________________________________________________________________________________

ESIA for Cairo New Capital, 4800MW Combined Cycle Power Plant
September 2015

CEPC Project Manager in
collaboration with the
Consultant Site Manager

Chapter 8- Page 12 of 41

Table 8-4
Design and Construction Impact Mitigation, Monitoring and Management Measures(*)
Responsibility
Issue/Impact

Air Quality
Dust emissions
caused by
construction
activities,
construction
vehicle
movements, and
transport of
friable
construction
materials.

Mitigation Measures

Implementation of good site
practices including:
appropriate siting 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
with 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
spoil;
enforcement of vehicle speed
limits on unmetalled roads to
<35 km/h.

Implementati
on Schedule

Before
construction
and during
construction

Monitoring

Before Construction
and during
Construction until 6
Months ahead of
Initiate baseline air
Commissioning:
quality survey of main
pollutants, particularly
NO2, SO2, CO, TSP
and PM10 using third
party measurements on
a quarterly basis.
During Construction, 6
Months ahead of
Commissioning:
Initiate baseline air
quality survey of NO2 ,
SO2 , CO, TSP and
PM10 using air quality
monitors and continue
during 6 months.

Implementatio
n
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
Consultant Site
Manager

Dust levels
(TSP, PM10)
NO2 , SO2, CO
levels.

Type and
Frequency of
Reporting/
monitoring
Quarterly
reporting of
summary results
(or more if
requested) and
submitted to the
EEHC and any
other concerned
authority. (e.g.
EEAA, W B,
etc.).

Management
and Training

Measurements and
analysis of these
pollutants to be made
on a continuous basis
by a trained staff
assigned by
CEPC/CNCPP and
submitted to EEHC for
reporting to any
concerned authority.

_______________________________________________________________________________________________________________________________________
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Indicative Cost
Estimate (US$)

CEPC/PMU
responsible for
management of
the air quality
monitoring
system.
Submission of
annual summary
reports to EEHC
and any other
concerned
authority.

Mitigation
Measures,
Management
time and costs
(included in
construction
costs)

Basic training of
persons
employed to
operate and
maintain the
monitoring
system.

First
construction
period; third
party monitoring
(e.g. National
Research
Center), four
times a year until
using continuous
monitoring:
USS$70K

CEPC/PMU to
ensure all
contractors and
subcontractors
working on site
are aware of
ESMP and all
employees are
given basic
induction training
on good
construction and
site management
practice.

Two analyzer stations
will be electronically
connected to the EEAA
ambient monitoring
system.

(*) Environmental regulations are to be included in all construction contracts.
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Monitoring
Indicators

Baseline Air
Quality
Monitoring:

Second
construction
period; 6 months
ahead of
commissioning:
Permanent
Continuous
Monitoring
System-approx.
US$ 1000-1500K
plus
management
time & reporting.

Table 8-4 (Contd.)
Design and Construction Impact Mitigation, Monitoring and Management Measures(*)
Responsibility
Issue/Impact

Mitigation Measures

Implementation
Schedule

Monitoring

Implementation

Supervision

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.

CEPC Project
Manager in
collaboration
with the
Consultant Site
Manager.

Monitoring
Indicators

Type and
Frequency of
Reporting /
monitoring

Management
and Training

Indicative Cost
Estimate (US$)

Aquatic
Environment
Contamination of
the aquatic
environment as
a result of
construction
activities on land
e.g. spillages,
disposal of liquid
wastes; surface
run-off, exposure
of contaminated
soils (see also
under “Soils and
Hydrology”).

Mitigation activities will include the
following:
no discharge of effluents into the
surrounding land- all effluents
shall be collected and removed
off site for treatment by
approved firms;
development of a site drainage
plan which reduces flow velocity
and sediment load;
protection of temporary
stockpiles of soil from erosion by
using a reduced slope angle
where practical, sheeting and by
incorporating sediment traps in
drainage ditches;
maintenance of well kept
construction site.

During
construction

Continuous
visual inspection
will be
conducted.

(*) Environmental regulations are to be included in all construction contracts.
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Fluid effluents
within the site.
Soil erosion.
Surface water
run-off.
Sewage
effluents.
Earth, mud and
debris
depositions on
roads.

Quarterly
reporting of
summary results
(or more if
requested) and
submitted to the
EEHC and any
other concerned
authority (e.g.
EEAA, WB,
etc.), if required.

CEPC/PMU to
ensure all
contractors and
subcontractors
working on site
are aware of
ESMP and all
employees are
given basic
induction training
on good
construction and
site management
practices.

Management
time and costs
(included in
construction
cost).

Table 8-4 (Contd.)
Design and Construction Impact Mitigation, Monitoring and Management Measures(*)
Responsibility
Issue/Impact

Noise
Increased noise
in the project
area as a result
of the use of
noisy machinery
and increased
vehicle
movements.

Mitigation Measures

Implementation of good site practices
including:
enforcement of vehicle speed
limits;
strict controls of vehicle routing;
diesel engine construction plant
equipment to be fitted with
silencers;
limited noisy construction
activities at night;
prohibition of light vehicle
movements at night;
use of protective hearing
equipment for workers.

Implementation
Schedule

During
construction

Monitoring

Monthly
monitoring and
supervision by
CEPC is
required to
ensure the
implementation
of good site
management
practices by all
contractors
during
construction.

Implementation

Supervision

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.

CEPC Project
Manager in
collaboration
with the
Consultant Site
Manager.

Monitoring
Indicators

Noise
complaints
register to
identify
concerns.
Check validity
using noise
measuring
devices.

Auditor (Noise
Expert)

Third party audit,
conducted every
4 month.

Type and
Frequency of
Reporting/
monitoring

PMU/EMS will
produce a
Quarterly log of
valid complaints
and actions taken
to EEHC.
Quarterly reporting
of summary results
(or more if
requested) and
submitted to the
EEHC and any
other concerned
authority (e.g.
EEAA, WB etc.), if
required.

Management
and Training

Indicative Cost
Estimate (US$)

CEPC/PMU to
ensure all
contractors and
subcontractors
working on site
are aware of
ESMP and all
employees are
given basic
induction training
on good
construction and
site management
practices.

Management
time and costs
(included in
construction
cost).

CEPC/PMU to
ensure all
contractors and
subcontractors
working on site
are aware of
ESMP and all
employees are
given basic
induction training
on good
construction and
site management
practices.

Management
time and costs
(included in
construction
cost)

Third party noise
measurement
costs (about
US$ 23K) .

Flora and Fauna
Site ClearanceVegetation
removal and
habitat
disturbance.

Good site management
practices will be observed to
ensure that disturbance of
habitats off-site are minimized.
Specific mitigation measures
include restricting personnel and
vehicles to within construction
site boundaries, lay down areas
and access roads.

During
construction.

Periodic
inspection and
supervision by
CEPC is
required to
ensure the
implementation
of good site
management
practices by all
contractors
during
construction.

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.

CEPC Project
Manager in
collaboration
with the
Consultant Site
Manager.

(*) Environmental regulations are to be included in all construction contracts.
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Good
conservation
of floral
wealth.

Quarterly reporting
No. of floral
species conserved
or planted, if any.

Table 8-4 (Contd.)
Design and Construction Impact Mitigation, Monitoring and Management Measures(*)
Responsibility
Issue/Impact

Soils and
Hydrology
Site clearance,
excavation and
disposal of
material,
exposure of
potentially
contaminated
soils, spillage or
leakage of
substances on
land, movement
of equipment
and vehicles on
site.

Dewatering land
during
foundations
construction
.

Mitigation Measures

Implementation
Schedule

The potential for impacts are largely
dependent on management of the
construction site and activities. The
following mitigation measures will be
implemented:
development of effective site
drainage systems;
restriction of access only to
construction site areas;
monitoring and control of spoil;
disposal of waste materials
unsuitable for reuse on-site,
(e.g. for landscaping) at
appropriately licensed sites;
provision of oil and suspended
solid interceptors;
management of excavations
during construction to avoid the
generation of drainage pathways
to underlying aquifers;
provision of impermeable bases
in operational areas to prevent
absorption of spillages.

During design
and
construction.

A thorough study will be conducted
by the Engineering Consultant /
Contractor before digging the site
land in the design stage to make
sure that any dewatering will not
impact wells water or irrigation
activity. The study area will be
expanded to include the nearest
cultivated land.

During design
and
construction.

Monitoring

Implementation

Supervision

Daily visual
inspection is
required to
ensure the
implementation
of good
management
practices during
construction.

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.

CEPC Project
Manager in
collaboration
with the
Consultant Site
Manager.

Daily visual
inspection is
required to
ensure the
implementation
of good
management
practices during
construction.

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.

CEPC Project
Manager in
collaboration
with the
Consultant Site
Manager.

(*) Environmental regulations are to be included in all construction contracts.
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Monitoring
Indicators

Type and
Frequency of
Reporting/
monitoring

Management
and Training

Indicative Cost
Estimate (US$)

site drainage.
access only
to
construction
site areas.
spoils.
waste
materials.
oily waters.
drainage
pathways.
potential
spillage in
operational
areas.

Quarterly
reporting of
summary results
(or more if
requested) and
submitted to the
EEHC and any
other concerned
authority (e.g.
EEAA, WB
etc.), if required.

CEPC/PMU to
ensure all
contractors and
subcontractors
working on site
are aware of
ESMP and all
employees are
given basic
induction training
on good
construction and
site management
practices.

Costs for
mitigation
measures and
management
time included in
construction
costs.

wells water
level.
adequate
irrigation of
the cultivated
land.

Quarterly
reporting of
summary results
(or more if
requested) and
submitted to the
EEHC and any
other concerned
authority (e.g.
EEAA, WB
etc.), if required.

CEPC/PMU to
ensure all
contractors and
subcontractors
working on site
are aware of
ESMP and all
employees are
given basic
induction training
on good
construction and
site management
practices.

Costs for
mitigation
measures and
management
time included in
construction
costs.

Any additional
features (e.g.
bunding,
interceptors etc.)
may incur
additional costs
of between US$
30-50K
dependent on
the measure.

Any additional
features (e.g.
bunding,
interceptors etc.)
may incur
additional costs
of between US$
30-50K
dependent on
the measure.

Table 8-4 (Contd.)
Design and Construction Impact Mitigation, Monitoring and Management Measures(*)
Responsibility
Issue/Impact

Traffic and
Transport
Disruption, noise
and increased
air pollution due
to increased
traffic, light loads
and abnormal
loads.

Mitigation Measures

Standard good practice measures
will be implemented as follows:
adherence of abnormal load
movements to prescribed
routes, outside peak hours and
advance publication of
movements if required;
construction shifts will be
staggered;
scheduling of traffic to avoid
peak hours on local roads;
transportation of construction
workers by contract bus.

Implementation
Schedule

During
construction.

Monitoring

Monitoring traffic
entering the site
during morning &
evening peaks to
ensure the
implementation
of good site
management
practices by all
contractors
during
construction.

Implementation

Supervision

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.

CEPC Project
Manager in
collaboration
with the
Consultant Site
Manager.

(*) Environmental regulations are to be included in all construction contracts.
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Monitoring
Indicators

Type and
Frequency of
Reporting/
monitoring

Increased
congestion

Three times per
month

Travel time
(compared to
reasonable daily
commute)

Quarterly
reporting of
summary results
(or more if
requested) and
submitted to the
EEHC and any
other concerned
authority (e.g.
EEAA, WB
etc.), if required.

Management
and Training

CEPC/PMU to
ensure all
contractors and
subcontractors
working on site
are aware of
ESMP and all
employees are
given basic
induction training
on good
construction and
site management
practices.

Indicative Cost
Estimate (US$)

Management
time

Table 8-4 (Contd.)
Design and Construction Impact Mitigation, Monitoring and Management Measures(*)
Responsibility
Issue/Impact
SocioEconomic
Environment
Positive
impacts
identified.

Mitigation Measures

All activities related to the construction
of the new plant will take place within
the area belonging to CEPC, i.e. there
will be no off-site activities or associated
land acquisition during construction.

Implementation
Schedule

During
construction.

Monitoring

Record local
employment
provided by the
project.

Most of the labor force will be daily
commuters, thus no worker housing or
associated facilities will be erected on
site during construction.

Implementation

PMU/EMS and
the Assistant
Plant Manager

Supervision

CEPC Project
Manager in
collaboration
with the
Consultant Site
Manager.

The Project will construct a dedicated
project campsite where all facilities shall
be provided to the incoming labour force
to ensure that no pressure is exerted
on local facilities and supplies. The local
communities shall be given priority in
supplying goods and services
demanded by the project and its
employees. Senior and professional
staff of the construction companies will
opt to reside in the near-by city of 10th
of Ramadan or Cairo which have
adequate facilities to cater for the
project workers. Lodging requirements
of the operational staff will be covered
through extensions available to
residential community. No additional
land acquisition is needed.
The contractors will be responsible for
relevant temporary water / toilet
facilities during construction and the
need to provide appropriate services will
be specified in their constracts.

(*) Environmental regulations are to be included in all construction contracts.
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Monitoring
Indicators

Workers
satisfaction as
measured by
staff interviews
and complaints
submitted.

Type and
Frequency of
Reporting/
monitoring

Management
and Training

Indicative Cost
Estimate (US$)

Editing a special
report

Responsibility of
CEPC/PMU.

Responsibility of
CEPC.

Table 8-4 (Contd.)
Design and Construction Impact Mitigation, Monitoring and Management Measures(*)
Responsibility
Issue/Impact
SocioEconomic
Environment
Positive
impacts
identified.

Mitigation Measures

Transmission lines will connect the
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.

Implementation
Schedule

During
construction.

Monitoring

Record local
employment
provided by the
project.

Implementation

PMU/EMS and
the Assistant
Plant Manager

Supervision

CEPC Project
Manager in
collaboration
with the
Consultant Site
Manager.

A separate ESIA for the transmission
lines may be implemented. Also, a
separate ESIA and RPF for the Gas
Pipeline Project may be prepared by
GASCo.

Continued
Public
Consultation

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
representatives.

(*) Environmental regulations are to be included in all construction contracts.
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Monitoring
Indicators

Workers
satisfaction as
measured by
staff interviews
and complaints
submitted.

Type and
Frequency of
Reporting/
monitoring

Management
and Training

Indicative Cost
Estimate (US$)

Editing a special
report

Responsibility of
CEPC/PMU.

Responsibility of
CEPC.

Table 8-4 (Contd.)
Design and Construction Impact Mitigation, Monitoring and Management Measures(*)
Responsibility
Issue/Impact

Mitigation Measures

Implementation
Schedule

Complementary
Initiatives and
Project Benefits

Monitoring

During
Record activities
The project design has considered
construction
and procedures
enhancing the project benefits
contract.
through its social corporate
responsibilities program. Resulting
from the community requests that
local population, both men and
women, be considered for
employment opportunities, the Power
Company shall ensure that the
construction companies recruit local
people willing and able to participate
in the implementation of the project.
The project has undertaken to
construct local clinic and a basic
school for the communities of the
project area in liaison with the
Ministries of Health and Education,
respectively. Provision of these
social amenities will be implemented
under the civil works contracts.
Social and recreational facilities for
the staff of the Power Company shall
be accessible by the local people
upon request, including access to
potable water within the project
premises.
(*) Environmental regulations are to be included in all construction contracts.

Implementation

Implementation of
Good Site
Management
practices and the
safeguard and
protection policies
shall be the
responsibility of
the contractor
and
subcontractors on
site under
supervision of the
CEPC/CNCPP.

Supervision

CEPC top
management
EEHC top
management
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Monitoring
Indicators

People
satisfaction
Community
leaders
opinions and
satisfaction

Type and
Frequency of
Reporting/
monitoring

Editing a special
report

Management
and Training

CEPC to ensure
the contractor
and
subcontractors
for workers on
site include
reference to the
requirements of
the ESMP and
are aware of the
safeguard and
protection
policies and
plans. All
employees will
be given basic
induction training
on safeguard
and protection
policies and
practices.

Indicative Cost
Estimate (US$)

Training and
awareness will
require
management
time plus costs
of up to US$
60K.

Table 8-4 (Contd.)
Design and Construction Impact Mitigation, Monitoring and Management Measures(*)
Responsibility
Issue/Impact

Mitigation Measures

Implementation
Schedule

Monitoring

Implementation

Supervision

Monitoring
Indicators

Type and
Frequency of
Reporting/
monitoring

Management
and Training

Indicative Cost
Estimate (US$)

Involuntary
Resettlement
The power plant will be constructed
on an existing plot "belonging to
CEPC, and power will be evacuated
through
existing
network
transmission lines. In this context,
the project does not impact on any
settlements or assets belonging to
other parties. This has been verified
and validated by this ESIA findings
that the project will have no direct
impact
on
land use or terrestrial resources for
communities around the project area.
In
cases
where,
during
implementation,
there may be
impacts on third party property from
off-site associated infrastructure,
including natural gas pipelines, etc.
provisions will be made in the
Contractor's contract for payment of
compensation and relocation of
services in accordance with national
and international policy guidelines.

Before /during
Construction.

Record
resettlement
procedure and
activity

Implementation of
Good Site
Management
practices and the
safeguard and
protection policies
shall be the
responsibility of
the contractor
and
subcontractors on
site under
supervision of the
CEPC/CNCPP.

CEPC top
management
EEHC top
management

.
(*) Environmental regulations are to be included in all construction contracts.
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People
satisfaction

Editing ARAP

CEPC to ensure
the contractor
and
subcontractors
for workers on
site include
reference to the
requirements of
the ESMP and
are aware of the
safeguard and
protection
policies and
plans. All
employees will
be given basic
induction training
on safeguard
and protection
policies and
practices.

Training and
awareness will
require
management
time plus costs
of up to US$
60K.

Table 8-4 (Contd.)
Design and Construction Impact Mitigation, Monitoring and Management Measures(*)
Responsibility
Issue/Impact

Mitigation Measures

Implementation
Schedule

Monitoring

Implementation

Supervision

Monitoring
Indicators

Implementation of
Good Site
Management
practices and the
safeguard and
protection policies
shall be the
responsibility of
the contractor
and
subcontractors on
site under
supervision of the
CEPC/CNCPP.

CEPC /CNCPP
Assistant Plant
Manager

Management
procedures in
place.

Consultant
Engineer Site
Manager

Workers health
and safety as
measured by
no. of ill cases.

Type and
Frequency of
Reporting/
monitoring

Management
and Training

Indicative Cost
Estimate (US$)

Communicable
Diseases
Training programs and health and
safety measures will include
knowledge about HIV/AIDS
awareness, prevention and
treatment.

During
construction
contract.

Specialized service provider will be
sub-contracted by the Consulting
Engineer and included in the BoQ
depending on the approach.

Daily inspection
is required to
ensure the
implementation
of safeguard and
protection plans
and practices
during
construction.

The service provider would also talk
about other communicable diseases
such as STD, TB and Hepatitis B
and C.

EEHC

The information would be imparted to
construction workers especially
those coming in from outside the
project area through seminars,
pamphlets and peer discussions.
(*) Environmental regulations are to be included in all construction contracts.

_______________________________________________________________________________________________________________________________________

ESIA for Cairo New Capital, 4800MW Combined Cycle Power Plant
September 2015

Chapter 8- Page 22 of 41

Daily
6- monthly
reporting of
summary results
and submitted to
the EEHC and
other concerned
authority (e.g.
EEAA,
Financiers, etc.)
if required.

CEPC to ensure
the contractor
and
subcontractors
for workers on
site include
reference to the
requirements of
the ESMP and
are aware of the
safeguard and
protection
policies and
plans. All
employees will
be given basic
induction training
on safeguard
and protection
policies and
practices.

Training and
awareness will
require
management
time plus costs
of up to US$
60K.

Table 8-4 (Contd.)
Design and Construction Impact Mitigation, Monitoring and Management Measures(*)
Responsibility
Issue/Impact

Archaeology
Potential chance
finds of
archaeological
remains during
construction.

Natural
Disasters
Flash flooding.

Mitigation Measures

The project site does not lie on, or in
the immediate vicinity of any known
archaeological areas of interest.

Implementation
Schedule

During
construction.

Monitoring

Supervision of
construction
activities.

If remains are found CEPC is
committed to:
cease activities and consult
Antiquities authority;
protection in situ if possible;
excavation of areas where
protection not feasible;
preparation of a Chance Finds
Procedure and Method
Statement.

Good engineering design will
incorporate the following mitigation
measures:
drainage system designed to
direct flood water from main
plant areas into the Nile and
direct potentially contaminated
waters through the oil
interceptor.

Implementation

Construction
contractors

PMU/EMS and
the Assistant
Plant Manager
will allocate
responsibilities in
accordance with
the Chance Finds
Procedure.

During
design and
construction.

Investigation will
be done to
ensure that
protection
against flash
flood is already
incorporated in
the design and
construction of
the power plant

PMU/EMS and
the Assistant
Plant Manager

Supervision

CEPC Project
Manager in
collaboration
with the
Consultant Site
Manager.

CEPC Project
Manager in
collaboration
with the
Consultant Site
Manager.

(*) Environmental regulations are to be included in all construction contracts.
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Monitoring
Indicators

Chance finds
(see annex II)

Type and
Frequency of
Reporting/
monitoring
Daily inspection
Quarterly
reporting of
summary results
(or more if
requested) and
submitted to the
EEHC and any
other concerned
authority (e.g.
EEAA, WB
etc.), if required.

Quarterly
reporting of
summary results
(or more if
requested) and
submitted to the
EEHC and any
other concerned
authority (e.g.
EEAA, WB
etc.), if required.

Management
and Training

CEPC/PMU to
ensure that all
workers on site
are aware of the
importance of
archaeological
remains and
must report any
potential finds
immediately.
Immediate
liaison with
Competent
Administrative
Authority should
a potential find
be uncovered.

CEPC/PMU to
ensure that all
workers on site
receive training
in emergency
preparedness
and response
procedures.

Indicative Cost
Estimate (US$)

Mitigation
measures
require
management
time.
Should chance
finds occur,
protection &
excavation could
add significantly
to the cost.

Relevant costs
are included
within the
construction
costs

Table 8-4 (Contd.)
Design and Construction Impact Mitigation, Monitoring and Management Measures(*)
Responsibility
Issue/Impact

Mitigation Measures

Implementation
Schedule

Monitoring

Implementation

Supervision

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.

CEPC Project
Manager in
collaboration
with the
Consultant Site
Manager.

Monitoring
Indicators

Type and
Frequency of
Reporting/
monitoring

Management
and Training

Indicative Cost
Estimate (US$)

Solid Waste
Management
Good practice measures such as the
following:
(1) all waste taken off-site will be
undertaken by a licensed
contractor and CEPC will audit
disposal procedure;
(2) collection and segregation of
wastes and safe storage;
(3) recording of consignments for
disposal;
(4) prior agreement of standards for
storage, management and
disposal with relevant
authorities.

During
construction.

Periodic
inspection is
required to
ensure the
implementation
of good
management
practices during
construction.

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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Management
contract in
place
Functional
transfer station.

Quarterly
reports from
management
contractor to
CEPC and then
to EEHC.
These reports
are to be
submitted to
any other
concerned
authority (e.g.
EEAA, WB,
etc.), if
required.

CEPC/PMU to
ensure all
contractors and
subcontractors
working on site
are aware of
ESMP and all
employees are
given basic
induction training
on good
construction and
site management
practices.

Management
time plus costs
(< US$ 20K)

Table 8-4 (Contd.)
Design and Construction Impact Mitigation, Monitoring and Management Measures(*)
Responsibility
Issue/Impact

Mitigation Measures

Implementation
Schedule

Monitoring

Implementation

Supervision

Implementation of
Good Site
Management
practices and the
EHS policies shall
be the
responsibility of
all contractors on
site under
supervision of the
PMU/EMS and
the Assistant
Plant Manager.

CEPC Project
Manager in
collaboration
with the
Consultant Site
Manager.

Monitoring
Indicators

Type and
Frequency of
Reporting /
monitoring

Management
and Training

Indicative Cost
Estimate (US$)

CEPC/PMU to
ensure all
contractors and
sub-contractors
for workers on
site include
reference to the
requirements of
the ESMP and
are aware of the
EHS policies and
plants. All
employees will
be given basic
induction training
on EHS policies
and practices.

Mitigation
measures will
require
management
time plus costs
of up to US$ 50K
for
implementation
of EHS Plans.

Occupational
Health & Safety
Good local and international
construction practice in Environment,
Health and Safety (EHS) will be
applied at all times and account will
be taken of local customs, practices
and attitudes. Measures include:
implementation of EHS
procedures as a condition of
contract all contractors and subcontractors;
clear definition of the EHS roles
and responsibilities of all
construction companies and
staff;
management, supervision,
monitoring 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 health and safety
information;
regular inspection, review and
recording of EHS performance;
and
maintenance of a high standard
of housekeeping at all times.

During
construction.

Daily inspection
is required to
ensure the
implementation
of EHS Policies,
plans and
practices during
construction.

Workers health
and safety as
measured by
no. of incidents.

Daily inspection
Quarterly
reporting of
summary results
(or more if
requested) and
submitted to the
EEHC and any
other concerned
authority (e.g.
EEAA, W B,
etc.), if required.

Contractors are
responsible for
ensuring that a
Fire Safety Plan,
which conforms
to NFPA 850, is
prepared and
implemented
prior to
commissioning of
any part of the
plant under
supervision of
PMU/EMS and
the Assistant
Plant Manager.

(*) Environmental regulations are to be included in all construction contracts.
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Table 8-5
Operational Impact Mitigation, Monitoring and Management
Responsibility
Issue/Impact

Air Quality
Emissions
from stack are
not expected to
exceed
standards.

Mitigation Measures

Implementation
Schedule

Monitoring

Mitigation measures have
already been included in the
design of the plant and, given
CEPC/CNCPP’s strict
commitment to use sollar fuel oil
for <2% of operating time, no
further mitigation measures are
proposed.

During first three
years of operation.

Automatic
monitoring of stack
emissions for NOx,
SO2, particulate matter
and carbon monoxide
(CO) via test ports
installed in the main
stacks.

CEPC/CNCPP will however
demonstrate the validity of the
conclusions drawn in the ESIA
report.
Ambient air
quality affected
by emissions
from the power
plant.

CEPC/CNCPP will demonstrate
the validity of the conclusions
drawn in the ESIA report. If
ground level concentrations are
found to be above local and
IFC/World Bank standards
options for further mitigation will
be discussed.

Install two
continuous NOx, SO2,
CO, PM10 & TSP
monitoring stations
to monitor short-term
concentrations in the
area predicted to have
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).

Implementation

The analyzer
stations will be
owned and
operated by
CEPC/CNCPP/
EMS.
Assistant Plant
Manager

Supervision

CEPC Top
Management
EEHC
Environmental
Management
& Studies
Sector.

Stack
emissions (at
least PM10 ,
NOx, SOx and
CO).

Report
introduced to
EEAA as
requested.
Third party
inspection.

The analyzer stations
will be electronically
connected to the EEAA
ambient monitoring
system.
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Ambient air
pollutants
concentrations
(at least TSP,
PM10 , NOx,
SOx and CO).

Type and
Frequency of
Reporting/
monitoring

Continuous
Hourly data
acquisition.
Quarterly
reporting to
EEHC.
Reports are to
be available to
any of the
concerning
authorities
(EEAA, WB,
etc.).

Management
and Training

Indicative Cost
Estimate (US$)

Records must be
kept and
summary data
(including any
deviations from
Egyptian and
IFC/World Bank
standards) will
be submitted to
the Government
and WB on
annual basis (or
more frequently if
required).

Automatic stack
monitors:
included in the
project cost.

Annual reporting
by CEPC/
CNCPP/EMS to
Government and
WB etc. (or
more frequently if
required)
highlighting key
features and
comparing
results with air
quality standards
and prediction in
ESIA report

Purchase of
Continuous
Monitors (see
construction
management
table).

Management
time for
compilation of
reports and
performance
monitoring:
included in
operation cost.

Annual servicing,
calibration &
running costs:
included in
operation cost.

Table 8-5 (Contd.)
Operational Impact Mitigation, Monitoring and Management
Responsibility
Issue/Impact

Aquatic
Environment
Discharge of
process water.

Mitigation Measures

Good site management
practices including the following
will be implemented:
1) neutralization, oil separation,
flocculation and filtration of
any contaminated water
before discharge to either
plantation irrigation network
or the sewer network (if
close to the site);
2) no disposal of solid wastes
or waste water into the
discharge water;
3) regular maintenance of site
drainage system to ensure
efficient operation;
4) all discharges will comply
with local Egyptian
guidelines.

Implementation
Schedule

Lifetime of the
plant

Monitoring

Prepare regular water
quality monitoring program
including:
1) quality of all water prior
to discharge
(continuous
monitoring of all
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
pollutants)

Implementation

Supervision

CEPC/CNCPP/
EMS

CEPC Top
Management

Assistant Plant
Manager.

EEHC
Environmental
Management
& Studies
Sector.

Basic
parameters
as per the
Law
48/1982
and Law
93/1962

Type and
Frequency of
Reporting/
monitoring
Monthly reports
from
CEPC/CNCPP/
EMS to EEHC
Continuous
monitoring of
water quality
etc.
Monthly
monitoring of
light metals and
other pollutants.

Management
and Training

Records will be
kept and
compared on
regular basis
against Egyptian
and IFC/World
Bank standards
and impacts
predicted in
ESIA.
Summary
reports (with any
exceptions
identified) will be
submitted to the
Government
and W B etc. on
annual review
basis (or more
frequently if
required).
CEPC/CNCPP/E
MS to ensure
that 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 procedures.

In addition, CEPC/CNCPP 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 standards or
unacceptable, options for
further mitigation will be
discussed and most
appropriate measures will be
implemented.
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Indicative Cost
Estimate (US$)

Management
time for
implementation
of site
management
practices.
included in
operation cost
All costs are
included in
operation cost.

Table 8-5 (Contd.)
Operational Impact Mitigation, Monitoring and Management
Responsibility
Issue/Impact

Noise

Mitigation Measures

Specific design mitigation
measures to minimize noise
impacts include:

Implementation
Schedule

During first year
of operation.

gas turbines, steam turbine
generators; air compressors,
pumps and emergency diesel
engines are enclosed in
buildings;
air compressors are equipped
with silencers;
noisy outdoor equipment are
designed to a noise limit of 85
dB (A) at 1 m.
(If measurements after
operation indicate noise
exeedence above Law Value,
the height of the Fence of the
power plant will be increased
by around 3 m).

Monitoring

When the plant
is fully
operational,
noise audit
measurements
are to be carried
out at noise
sources and at
the fence of the
power plant as
well as at noise
receptors
around the
plant.

Implementation

CEPC/CNCPP/EMS
Third party audit
supervised by
Assistant Plant
Manager

Supervision
CEPC Top
Management
EEHC
Environmental
Management &
Studies Sector.

In addition, plant workers will be
provided with protective wear in
plant areas with high noise levels.
The plant will operate in
accordance with internationally
accepted health and safety
measures.
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Monitoring
Indicators

Noise level
dB(A).

Type and
Frequency of
Reporting/
monitoring
Quarterly to
CEPC and
EEHC.
Monthly
reporting of
summary results
(or more if
requested) and
submitted to the
EEHC and any
other concerned
authority (e.g.
EEAA, W B,
etc.), if required.

Management and
Training

Indicative Cost
Estimate (US$)

Should any
complaints be
received regarding
noise, these will be
logged and the
Assistant Plant
Manager will
investigate problem.

Minimal costs
(up to US$ 10K
per annum)
required for
provision of
protective wear
(included in
operation cost).

CEPC/CNCPP/EMS
to ensure that 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
procedures.

No further
mitigation or
monitoring costs
envisaged with
the exception of
management
time.
Noise audit US$
10-20K
(included in
operation cost).

Table 8-5 (Contd.)
Operational Impact Mitigation, Monitoring and Management
Responsibility
Issue/Impact

Flora and
Fauna
Disturbance to
habitats as a
result of noise,
vehicle and
personnel
movements.

Visual Impact
Visual image of
power plant from
surrounding
areas.

Mitigation Measures

Implementation
Schedule

The following mitigation measures
will be implemented:
restrict personnel and vehicle
movements to access roads
and within boundaries of site
only; and
control of noise during
operation.

Lifetime of the
plant.

The visual effect of the power plant
will be improved through:
creation of landscaped
boundary along the fence of
the power plant.
Ficus elastica var decora and
Ficus nitida will be propagated
and the resulting plants will be
used for decorating and
landscaping the site when
completing the new power
plant. One may obtain 200300 individual plants from a
single tree.

Lifetime of the
plant.

Monitoring

No monitoring is
envisaged.

No monitoring is
envisaged.

Implementation

CEPC/CNCPP/
EMS

CEPC Top
Management

Assistant Plant
Manager

EEHC
Environmental
Management &
Studies Sector.

CEPC/CNCPP/EMS

CEPC Top
Management

Assistant Plant
Manager

Monitoring
Indicators

Supervision

Good
plantation

Improved
visual image

EEHC
Environmental
Management &
Studies Sector.

Yearly

Management and
Training
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Indicative Cost
Estimate (US$)

CEPC/CNCPP/EMS
to ensure that 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
procedures.

Management
time

Considered
management of
landscaped areas
to maximize visual
image and habitat
creation.

Approx. US$ 2035K for
landscaping
measures
(included in
operation cost)

CEPC/CNCPP/EMS
to contract a
suitable firm to
manage landscaped
areas.
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Table 8-5 (Contd.)
Operational Impact Mitigation, Monitoring and Management
Responsibility
Issue/Impact

Soil and
Hydrology
Spillage of oils,
chemicals or
fuels on site.

Solid Waste

Mitigation Measures

Implementation
Schedule

Good site management measures as
described under Aquatic
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.

Lifetime of the
plant

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.

Lifetime of the
plant

Monitoring

Implementation

The Assistant
Plant Manager
will continuously
monitor
application of
ESMP and good
site management
practices and
take corrective
action if
required.

CEPC/CNCPP

Continuous
observation of
good practices is
required to
ensure the
implementation
of good
management
practices during
operation.

CEPC/CNCPP

Assistant Plant
Manager

Implementation of
Good Site
Management
practices shall be
conducted under
supervision of the
Assistant Plant
Manager.

Supervision

CEPC Top
Management
EEHC
Environmental
Management &
Studies Sector.

CEPC Top
Management
EEHC
Environmental
Management &
Studies Sector.
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Monitoring
Indicators

Type and
Frequency of
Reporting/
monitoring

Quality of
bunds and
drainage
systems.

6-monthly
reports from
management to
EEHC.

Efficiency of
operation.

Annual reporting
of summary
results (or more
if requested) and
submitted to the
EEHC and any
other concerned
authority (e.g.
EEAA, W B,
etc.), if required.

Management
contract in
place.

3-monthly
reports from
management to
EEHC.

Functional
transfer station.

Annual reporting
of summary
results (or more
if requested) and
submitted to the
EEHC and any
other concerned
authority (e.g.
EEAA, W B,
etc.), if required.

Management
and Training

Indicative Cost
Estimate (US$)

CEPC/CNCPP,
through the
Assistant Plant
Manager, will
implement a
Spills Response
Plan and all
employees will
receive
corresponding
training.

Management
time

CEPC/CNCPP to
ensure all
employees are
given basic
induction training
on good
operation and
site management
practices.

Management
time and costs
(<US$ 10K per
annum)
(included in
operation cost)

Table 8-5 (Contd.)
Operational Impact Mitigation, Monitoring and Management
Responsibility
Issue/Impact

Occupational
Health and
Safety,
Risks and
Hazards

Mitigation Measures

Standard international practice on
EHS issues shall be employed on
site. The mitigation measures
summarized in construction
management Table apply.

Implementation
Schedule

Lifetime of the
plant

In addition, the following measures
will be undertaken:
(1) Provision of training in use of
protection equipment and
chemical handling.

Monitoring

Regular on-site
training.
Regular staff
checks, system
checks and field
tests of
emergency
procedures by
on-site
management.

Implementation

CEPC/CNCPP/EMS
Assistant Plant
Manager

Monitoring
Indicators

Supervision

CEPC Top
Management
EEHC
Environmental
Management &
Studies Sector.

Management
procedures in
place.
Workers health
and safety
measured by
incidents,
injuries and
illnesses.

(2) Use of protective equipment.
(3) Clear marking of work site
hazards and training in
recognition of hazard
symbols.

Monthly reports
from
management to
EEHC
Annual reporting
of summary
results (or more
if requested)
and submitted
to the EEHC
and any other
concerned
authority (e.g.
EEAA, WB,
etc.), if required.

Management and
Training

Indicative Cost
Estimate (US$)

CEPC/CNCPP/EMS
to ensure that all
employees are
given basic
induction training on
H&S policies and
procedures,
Emergency
Preparedness and
Response Plan and
a Spills Response
Plan. The Assistant
Plant Manager is to
ensure
implementation of
procedures.

Management
time and costs
(< US$ 15K per
annum)
(included in
operation cost)

CEPC/CNCPP/EMS
is responsible for
ensuring that the
site emergency
response plan is
complete and
implemented prior
to commissioning
any part of the
power plant.

(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
Responsibility
Issue/Impact

Mitigation Measures

Implementation
Schedule

Monitoring

Training programs and
health and safety measures
will include knowledge
about HIV/AIDS
awareness, prevention and
treatment.

Lifetime of the
plant

Regular on-site
training.

Implementation

Supervision

CEPC/CNCPP/EMS

EEHC
Environmental
Management &
Studies
Sector.

Monitoring
Indicators

Type and
Frequency of
Reporting/
monitoring

Management and Training

Indicative Cost
Estimate (US$)

CEPC/CNCPP/EMS
to ensure that all
employees are given
basic induction
training on
safeguard and
protection policies
and procedures.

Management
time and costs
(< US$ 30K
per annum)

Communicable
Diseases

Specialized service
provider will be subcontracted by the
Consulting Engineer and
included in the BoQ
depending on the
approach.
The service provider would
also talk about other
communicable diseases
such as STD, TB and
Hepatitis B and C.

Regular staff
checks,
system checks
and field tests
of safeguard
and protection
procedures by
on-site
management.

Assistant Plant
Manager

Management
procedures in
place.
Workers
safeguard
and
protection
measured by
illnesses.

The information would be
imparted to construction
workers especially those
coming in from outside the
project area through
seminars, pamphlets and
peer discussions.
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Monthly
reports from
management
to EEHC
Annual
reporting of
summary
results (or
more if
requested)
and submitted
to the EEHC
and any other
concerned
authority (e.g.
EEAA, etc.),
if required.

Table 8-6
Summary of Implementation Cost of the ESMP
No.
1

2

Phase of Implementation
Construction Phase
Pre-commissioning Monitoring
(ambient air quality monitoring
equipment)

Cost in US$
Measures

Monitoring

120 K
1325 K

(with possible support
from the Arab Funds)

138 K
155 K
70
20
20 K

All others
Training
Operation Phase
Training
Sub. Total
Grand Total

Source of
Funding
CEPC
CEPC

CEPC
CEPC
CEPC
CEPC

190 K
1658 K
1848 K

Table 8-6 shows that the total implementation cost of the environmental and
Social Management Plan is about US$ 1.5 million, which amounts to about
0.18% 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 NO2 and SO2 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, IFC/World Bank, and other lending Banks guidelines. It provides a
baseline against which to evaluate short-term impacts measured using
continuous NO2 , SO2, CO and TSP analyzers.
The main objective of the proposed air quality monitoring program is to
determine the effect of emissions from the Cairo New Capital C.C. 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 AERMOD model, developed of the EPA-approved
Industrial Source Complex (ISC-Prime) was used for the study. The AERMOD
mode was also used for a stack height determination analysis conducted for
the Cairo New Capital C.C. Project (see Section 6.2).
In addition, as indicated in Section 5.4, there were four existing background
air quality monitors located within the Cairo New Capital C.C. plant site.
These four onsite monitors have collected sufficient ambient records to form
a good base of representative background data (Energy & Environment
Research Center (E2RC), Tabbin Institute for Metallurgical Studies (TIMS),
Ministry of Industry & Foreign Trade, July 2015).
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 multisource 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
Cairo New Capital Air Quality Monitoring Locations
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Based on the results presented in Table 6-12(B), the maximum annual impact
area consistently occurred between 110o and 130o to the south - east from
plant north at a distance of 395m from the origin point intermediating all the
Cairo New Capital Power stack group locations. The majority of the 24-hour
maximum impact areas due to the operation of the four Cairo New Capital
C.C. modules occurred between 85o and 95o at a distance 142 m. The
maximum 1-hour impact levels are very similar among the three years (2012,
2013 & 2014) considered. The majority of the maximum impact areas
occurred between 110 o and 130o. The annual maximum occurred at 120125o, (395 meters) the 24 hour maximum occurred at 85-95 o (142 meters)
and the majority of the impact areas are between 100 and 130 o. at plant
south-east. A comparison of the estimated maximum concentrations with the
relevant standards is given in Table 6-12(B).
Figure 8-3 depicts the locations of the Maximum of daily average of NO2
concentrations and the Maximum of annual average of NO2 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
Cairo New Capital C.C. 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/CNCPP on a quarterly basis, and be
prepared as continuous monitoring concentration summaries.
8.4.2

Aquatic Environment
At the request of the CEPC/EEHC/AMG a field survey was undertaken by the
National Research Center staff. The results of this survey shall be retained as
a baseline comparison for 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
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.
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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 PM10.
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, WB and other lending Banks 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, SO2 and TSP Analyzer
Objectives
The use of a continuous NOx, SO2, 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.

_______________________________________________________________________________________________________________________________________

ESIA for Cairo New Capital, 4800MW Combined Cycle Power Plant
September 2015

Chapter 8- Page 37 of 41

Methodology
The monitors will be purchased and installed as far in advance of plant startup as possible so that baseline data can be collected for the two (or three)
sites, using equipment capable of measuring short-term averages.
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/CNCPP 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 (i.e. the analyzers do not
need to be physically checked daily). The results will be checked by
CEPC/CNCPP 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 Cairo New Capital C.C. construction and operational monitoring of air
quality around the power project will include the parameters summarized in
Table
8-7.
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 1hour 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/CNCPP) (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, and ambient water
quality. The survey techniques and areas will be comparable to the survey
undertaken by the National Research Center during August 2015.
The operational monitoring of water and effluent discharge will include the
parameters summarized in Table 8-8 below.
Monitoring data will be analyzed and reviewed at regular intervals and
compared with Egyptian, EEAA, IFC/World Bank and other lending Banks
guidelines (as given in Section 2). Records of monitoring results will be kept
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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 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.

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 8-7
Monitoring Program for Ambient Air Quality, Noise and Vibrations

Item

Monitoring Parameters

Monitoring
Locations

Indicative
Cost
Estimate
(US$)

Quarterly during
most of the
construction
period.

On site of the project
and its surroundings.

Measurement
cost: US$70K

Continuous
monitoring during 6
months ahead of
commissioning.

2 locations minimum:
at maximum
predicted pollution
concentration and
downwind.
Third location, if any,
will be 1 km upwind.

Approx. US$
1000-1500K

Monthly

6 locations minimum:
at nearest residences

Management
time and costs
(US$ 10k)

Sampling
Frequency

Construction Phase
Air Quality
Dust emissions caused by
construction activities,
construction vehicle
movements, and transport of
friable construction materials.

Noise

NO2 , SO2 , CO, TSP
and PM10 .

Decibels (dB) A
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Table 8-7 (Contd.)
Monitoring Program for Ambient Air Quality, Noise and Vibrations

Item

Monitoring Parameters

Sampling
Frequency

Monitoring
Locations

Indicative
Cost
Estimate
(US$)

Operation Phase
Air Quality
Emissions
from stack are not expected to
exceed standards.

Automatic monitoring of stack
emissions for NOx, SO2, particulate
matter and carbon monoxide (CO)
via test ports installed in the main
stack.
In addition, conduct surrogate
performance monitoring.

Ambient air quality affected by
emissions from the power
plant.

Install (at least) two continuous
NOx, SO2, CO, PM10 & TSP
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

Continuous
and/or 24 hour
average
Continuous
and/or passive
samples every
2/4 weeks

2 locations minimum:
at maximum predicted
pollution concentration
and downwind.
Third location, if any,
will be 1 km upwind.

Included in
the plant
operation

6-10 sites at nearest
receptors and fence
around the plant

Noise
audit
US$ 10-20K
(included in
operation
cost)

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

Third
party
(e.g.
NRC)
Measuring
instruments
and
equipment.
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Table 8-8
Monitoring of the Aquatic Environment During Operation
Issue

Water Quality

Ambient Water
Quality

Parameter

Frequency of

Method

measurements

all

Continuous automatic monitor for
discharge water

Continuous

COD, BOD, TSS, Oil & Grease of
effluent

Sample taken from water in
discharge and submitted for lab.
Analysis

Daily

Heavy metals & other pollutants
of effluent.

As above

Temperature, pH, COD, BOD,
TOC, DO, TSS, oil & grease,
heavy metals & other pollutants.

Grab sampling and analysis

Temperature &
discharged water

pH

of

Monthly

3-monthly

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
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ABBREVIATIONS AND ACRONYMS

AADT

Annual Average Daily Traffic (based on full year counts)

ADT

Average Daily Traffic (based on less than a year counts)

BOD

Biochemical Oxygen Demand

BPIP

Building Profile Input Program

CAA

Competent Administrative Authority

CAPMAS

Central Agency for Public Mobilization and Statistics

CEPC

Cairo Electricity Production Company

CNC

Cairo New Capital

CTG

Combustion Turbine Generator

COD

Chemical Oxygen Demand

CWDS

Circulating Water Discharge Structure

DCS

Distributed Control System

DHV

Design Hourly Volume

DO

Dissolved Oxygen

DS

Dissolved Solids

EAAQLs

Egyptian Ambient Air Quality Limits

EAP

Environmental Action Plan

EEAA

Egyptian Environmental Affairs Agency

EEHC

Egyptian Electricity Holding Company

EETC

Egyptian Electricity Transmission Company

EGAS

Egyptian Natural Gas Holding Company

EGPC

Egyptian General Petroleum Corporation

EGSMA

Egyptian Geological Survey and Mining Authority

EHS

Environmental Health and Safety

EIA

Environmental Impact Assessment
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EIB

European Investment Bank

ENIT

Egyptian National Institute of Transport

E2RC/TIMS

Energy & Environment Research Center, Tabbin Institute for Metallurgical Studies

ESIA

Environmental and Social Impact Assessment

ESMP

Environmental and Social Management Plan

EUPS

Egyptian Unified Power System

FHWA

Federal Highway Administration, (US)

GARBLT

General Authority for Roads, Bridges and Land Transport

GEP

Good Engineering Practice

GDP

Gross Domestic Product

GIS

Gas-Insulated Switchgear

HCM

Highway Capacity Manual

HGVs

Heavy Goods Vehicles

HRSG

Heat Recovery Steam Generator

IFC

International Finance Corporation

ISC-Prime

Industrial Source Complex/Plume Rise Model Enhancements

LFO

Light Fuel Oil

LOS

Level of Service

MoERE

Ministry of Electricity & Renewable Energy

MHPUNC

Ministry of Housing, Public Utilities & New Communities

MSDSs

Material Safety Data Sheets

MWe

Mega-Watt electrical

NCEDC

North Cairo Electricity Distribution Company

NFRA

National Fire Protection Authority

NO2

Nitrogen Dioxide

NOx

Nitrogen Oxides

NRIAG

National Research Institute of Astronomy and Geophysics

OSHA

Occupational Safety and Health Administration
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PCBs

Polychlorinated Biphenyls

PCDP

Public Consultation and Disclosure Plan

pcph

passenger car per hour

PCPHPL

Passenger car per hour per lane

PHF

Peak Hour Factor

PM10

(inhalable) Particulate Matter

RIGW

Research Institute for Ground Water

SO2

Sulfur Dioxide

SS

Suspended Solids

STG

Steam Turbine Generator

TDS

Total Dissolved Solids

TIS

Traffic Impact Study

TOC

Total Organic Carbon

TSP

Total Suspended Particulates

TSS

Total Suspended Solids

TWA

Time-Weighted Average

V/C

Volume to Capacity Ratio

vph

vehicle per hour

WB

World Bank
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