
CHAPTER 6 
 

PRELIMINARY ENVIRONMENTAL 
IMPACT ASSESSMENT 

 
 
 
6.1  INTERODUCTION 
 
This Preliminary Environmental Impact Assessment of the Atf Combined 
Cycle Power Plant Project is based on a typical conceptual plant design 
and the known characteristics of the Atf site. When the actual detailed 
plant design is established, a Final Environmental Impact Assessment 
will be prepared. Where appropriate, this preliminary assessment 
provides guidance on the detailed design information and environmental 
analyses that should be provided in the final assessment. 
 
 
6.2  POLICY, LEGAL, AND ADMINISTRATIVE FRAMEWORK 
 
6.2.1 Government of Egypt Requirements 
 
Beginning in the 1950s, the Government of Egypt has promulgated 
several laws and regulations concerning protection of the environment. 
Requirements for environmental impact assessment are found in the 
following documents: 
 
• Law Number 4 for the Year 1994, “Law for the Environment” 
• Prime Minister’s Decree Number 338 for the Year 1995, 

“Promulgating the Executive Regulations of the “Law for the 
Environment” 

 
These documents require that, for establishments requiring licenses, an 
environmental impact assessment must be prepared and submitted to the 
Egyptian Environmental Affairs Agency (EEAA) for review. The 
environmental impact assessment must be submitted to the EEAA by “the 
Competent Administrative Authority (CAA) or the licensing authority 
(LA)” for the project in question.  
 
Egyptian laws and regulations specify the technical scope and contents of 
an environmental impact assessment. This has been clearly identified by 
the EIA guidelines published by the EEAA in 1997. 



As a matter of fact, environmental impact assessments for power plant 
projects typically have a scope and organization similar to World Bank 
environmental assessments, which are described in the next section. 
 
In addition to environmental impact assessment requirements, the 
Government of Egypt has established air pollution and water pollution 
limits applicable to Power Project. These limits are discussed in Item 6.5, 
along with actual air and water pollution levels expected from the Atf 
Combined Cycle Power Plant. 
 
6.2.2 World Bank Guidelines 
 
The World Bank guidelines include environmental impact assessment as 
an integral part of the evaluations that the World Bank performs before 
financing a proposed project. The World Bank’s Operational Directive 
4.10 (October 3, 1991) provides guidance on the types of assessments 
that should be performed for different types of projects, and on the scope 
and content of those assessments. According to Operational Directive 
4.10, thermal power plant projects require a full Environmental 
Assessment (EA). 
 
Annex B to Operational Directive 4.10 provides an outline of the 
information that should be included in a full EA. This Preliminary 
Environmental Impact Assessment follows the organization and scope of 
Annex B as much as is possible without a detailed plant design. When the 
detailed design has been determined, EEA will fully address all of the 
items outlined in Annex B. 
 
In addition to environmental impact assessment guidelines, the World 
Bank has established guidelines concerning air pollution and water 
pollution from thermal power plants. 
 
Comprehensive guidelines were published in 1988, and officially revised 
in 1998. The current World Bank guidelines are discussed in Section 6.5, 
along with the actual air and water pollution levels expected from the Atf 
Combined Cycle Power Plant. 
 
 
6.3 PROJECT MAIN FEATURES 
 
The proposed Atf Combined Cycle Power Plant Project involves the 
construction and operation of one electric generating combined cycle 
module at the proposed site. The site location is shown in Figure 6-1. The 
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general site arrangement is shown in Figure 6-2. The following sections 
describe the technical and environmental aspects of the proposed Power 
Plant Project. 
 
6.3.1 Technical Aspects 
 
The Power Plant will consist of one electric generating combined cycle 
module, with a rated capacity of 750 MWE composed of two 250 MWE 
capacity gas turbines and one 250 MWE capacity heat recovery steam 
turbine via Heat Recovery Steam Generator (HRSG). Each gas turbine 
will be capable of firing natural gas or sollar (oil no. 2), but sollar will be 
used only as an emergency fuel. Under normal circumstances, the  
module will fire 100% natural gas. 
 
The Power Plant will be constructed at Atf, a developed flat land located 
at the old Atf steam power plant site.  
 
Condenser cooling water for the proposed module will be withdrawn 
from and returned to the Rosetta Branch via a once-through cooling 
system. Potable water will be obtained from a water supply network of 
El-Mahmoudia city area reaching to the site. Treatment of water from the 
Rosetta Branch may be needed to supply other plant freshwater 
requirements. Natural gas will be obtained from an existing gas supply 
pipeline located near the site. sollar will be delivered by trucks. No new 
electric transmission lines will be required to transmit the electricity 
generated by the power plant to national unified power supply system. 
Atf C.C. power plant will use the existing network infrastructure at the 
site. There are no plans to construct railroad connections or ship docking 
facilities for the plant. 
 
Except for the conceptual information provided above, the design of the 
Atf C.C. Power Plant has not yet been established. Therefore, this 
Preliminary Environmental Impact Assessment is based on the impacts 
that would be expected from a typical plant with the conceptual features 
described above. When the project design is developed, the detailed 
environmental impacts expected to result from that design will be 
assessed. In order to document the basis for the detailed assessment of 
environmental impacts, the following plant design information in the 
Final Environmental Impact Assessment will be provided: 
 
• General description of the plant layout, buildings, and facilities. 
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Figure 6-1 
 

The Site Location  
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Figure 6-2 
 

The General Site Arrangement  
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• Detailed description of the location and design of cooling water intake 

and discharge structures. 
 
• Detailed description of wastewater treatment facilities and other 

pollution control equipment. 
 
• Detailed water balance diagram and estimates of wastewater discharge 

quantities, temperature, and composition. 
 
• Detailed description of facilities and practices for the disposal of water 

treatment sludges, used paints and solvents, and other wastes. 
 
• Detailed description of facilities and practices for the storage and 

handling of oil and chemicals. 
 
• Detailed description of the chimney design (location, height, number 

of flues, flue diameter, liner material, etc.). 
 
• Detailed data on flue gas emissions (flow rate; exit velocity and 

temperature; emissions of sulfur dioxide, nitrogen oxides, and total 
particulate matter in milligrams per cubic meter of flue gas and in 
monograms per joule of heat input). 

 
• Detailed data on noise levels at various distances from operating plant 

equipment. 
 
• Detailed description of equipment and provisions for monitoring air 

pollution emissions, wastewater discharges, and noise during plant 
operation. 

 
• Detailed description of the location and design of any offsite facilities 

or connections to be constructed by EEHC. 
 
• Detailed description of the practices that will be used to control noise, 

dust, erosion, and other adverse environmental impacts during 
construction of the power plant and any offsite facilities. 

 
• Detailed description of the facilities (housing, transportation, drinking 

water, sanitation, etc.) that will be provided for workers involved in 
the construction of the power plant and offsite facilities. 
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• Summary of the expected construction schedule and manpower 
requirements through-out the construction period. 

 
6.3.2 Fuel Supply 
 
As mentioned above, the primary fuel for the Atf Combined Cycle Power 
Plant will be natural gas, with sollar (fuel oil no. 2) as an emergency fuel. 
New discoveries of natural gas reserves in the last few years have resulted 
in abundant fuel supplies. Identified natural gas reserves have increased 
from 12 trillion cubic feet to about 67 trillion cubic feet in late 2004. 
Based on this, all anticipated fuel demand by the power sector (including 
the Atf C.C Power Plant) will be met. The fuel will be purchased from the 
Egyptian Holding Company for Natural Gas (EGAS), under a Fuel 
Supply Agreement to be signed by the Electricity Company  and the 
EGAS. Tables 6-1 and 6-2 present specifications of natural gas and sollar 
available for Atf C.C. power plant. 
 
6.3.3 Environmental Aspects 
 
The construction and operation of any power plant produces certain 
impacts on the environment. Some of these impacts may be negative or 
adverse, while others may be positive or beneficial. The major aspects of 
the Atf Combined Cycle Power Plant project that are expected to impact 
the environment include the following: 
 
• Temporary disturbance of the land surface during construction of the 

power plant and offsite facilities. 
 
• Occupation of the land surface with permanent power plant structures 

and offsite facilities. 
 
• Temporary disturbance of the bottom of the Rosetta Branch during the 

construction of cooling water intake and discharge structures and 
during any maintenance dredging that may be required for the intake 
and discharge. 

 
• Occupation of a small portion of the bottom of the Rosetta Branch 

with permanent intake and discharge structures. 
 
• Withdrawal of substantial quantities of water from the Rosetta Branch 

for cooling and other plant uses, and the return of most of this water 
with an increased temperature. 
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• Discharge of wastewaters containing sanitary wastes and chemical 

contaminants into the Rosetta Branch. 
 
• Handling and combustion of natural gas and sollar. 
 
• Emission of exhaust gases containing combustion products into 

atmosphere. 
 
• Employment (and attraction into the local site area) of substantial 

numbers of workers for power plant construction and operation. 
 
The nature and significance of the environmental impacts expected to 
result from these aspects of the Atf Combined Cycle Power Plant Project 
are discussed in Item 6.5. 
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Table 6-1 
 

Specification of Natural Gas 
Available for Atf C.C. Power Plant 

 
Composition    % Vol   %WT 
Nitrogen       0.21      0.32 
Carbon Dioxide      1.89      4.49 
Methane     88.11    76.33 
Ethane       6.55    10.64 
Propane       2.74      6.53 
I-Butane       0.19      0.60 
N-Butane       0.20      0.63 
I-Pentane       0.05      0.19 
N-Pentane       0.02      0.08 
Hexane       0.03      0.14 
Heptane Plus      0.01      0.05  
TOTAL     100.00   100.00 
 
- Molecular Weight       18.51 
- Relative Density (air=1) AT 60 F     0.6393 
- Density AT 60 F & 1 ATM gm/L     0.7815 
- Density AT N.T.P  gm/L     0.8267 
- DEW Point C        < 0 
- Total Sulfur Content PPM WT (MAX)    10 
- Hydrogen Sulphide Content PPM WT (MAX)   5 
-Gross Calorific Value   BTU/LB    22411 
 
- Gross Calorific Value AT 60 F & 1 ATM 
    BTU/CUF     1092 
    KCAL/M3     9718 
    KCAL/KG     12435  
 
- Gross Calorific Value AT N.T.P 
    BTU/CUF     1154 
    KCAL/M3     10270 
    KCAL/KG     12423 
 
Source: Egyptian General Petroleum Corporation 
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Table 6-2 
 

Specification of LFO (Sollar) Available for Atf C.C. 
Power Plant 

 
Parameter       Value 
 
Specific Gravity at 13.4oC, t/m3   0.82 - 0.87 
Colour ASTM,-      4.5 max. 
Flash Point P.M. Closed oC    55 min. 
Viscosity Redwood I at 100oF (**), E   30 – 45 
Pour Point in Winter (**), oC    4.5 max. 
Pour Point in Summer, oC    10 max. 
Sediment, % wt.      0.01 max. 
Water Content, % vol.     0.15 max. 
Ash Content, % wt.     0.01 max. (*) 
Conradson Carbon, % wt.    0.1 max. 
Total sulfur Content, % wt.    1.5 max. 
Inorganic Acids & Bases, mgKOH/g   Nil 
Distilled at 350oC, % vol.     80 min. 
Diesel index, -      48 min. 
Hot filtration at 100oC, -     - 
Before Storage, % wt.     - 
After 24 her storage, %wt    - 
Solid Asphalt, %wt     - 
Copper Strip Test at 100oC, -    Division 1 mix. 
Calorific Value (Gross), Kcal/kg   10,550 min. 
 
 
_______________________________ 
(*) On 10% residue from distillation. 
(**) Winter; From 1st of November to end of March. 
 Summer, 1st of April to end of October. 
(1) Source : Egyptian General Petroleum Corporation. 
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6.4 BASELINE DATA 
 

6.4.1 Site Description 

The site is located in Mahmoudia city, Beheira Governorate on the west 
bank of the River Nile, Rosetta Branch.  

The site is bouded by the River Nile (Rosetta branch) from the  North, 
Markas canal from the east and south, and Mahmoudia canal from the 
west. The site is surrounded by agricultural and residential properties and 
well served by the existing roadway network.  

The  total area of the site is about 58500 m2. Due to the arrangement 
between electricity sector and irrigation sector, the estimated area to 
install the proposed power (750 MWE) is about 53000 m2. 

This area is adequate for the main equipment of the project (2gas 
turbines , 2 heat recoveries,  steam turbine and power transformers)  and 
the necessary facilities for the proposed unit (750 MWE combined 
cycle). 

 

6.4.2 Meteorology and Air Quality 
 

The Atf 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, 
thunder-storms, and duststorms are occasional. 
 

Mean air temperature and humidity: 
 

 Feb Mar Apr May Oct Nov Dec 
Air temperature (oC) 
Humidity          (%) 

20 
72 

23 
33 

27 
56 

32 
53 

25 
69 

25 
71 

7 
68 

 

Maximum air temperature during the period from June to August  
is 45  oC 
Minimum air temperature during February is 0oC. 

 

Wind Direction and Wind Velocity: 
 

Direction Occurrence 
North (N) 
North West (NW) 
North East (NE) 
Other Directions 
 

Prevailing Wind Velocity 
Maximum Infrequent Wind Velocity 
Average Summer Cooling Water Temperature  

19.5% 
24.7% 
13.7% 
0.2-17% 

 

12-18 km/hr 
59.4 km/hr 
21 oC 
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Meteorological data for monthly rates over the period 1950-1999 were 
obtained from Meteorological Stations of the Egyptian General 
Meteorological Authority (EGMA).  
 
According to these data, the Atf site is considered of a subtropical desert 
type with little rainfall. A few showers may fall in winter.  
 
The highest ambient temperature in Summer season occurs during early 
May to early October.  
 
The maximum monthly rate ranges between 29.6 oC and 34.1 oC, while 
the corresponding minimum ranges lie between 14.9 oC and 18.1 oC.  
 
The lowest ambient air temperature in Winter season occurs mid 
December to mid February. The maximum monthly rate ranges between 
18.7 oC and 20 oC, while the corresponding minimum ranges between 
5.9oC and 7.1 oC.  
 
The highest maximum ambient air temperature of 47.3 oC occurred in 21 
May 1970, while the lowest minimum ambient air temperature of 0 oC 
occurred in 2 March 1976.  
 
6.4.3 Water Quality and Quantity  
 
Generally, Rosetta Branch will be the main source for cooling water and 
other water requirements for the power plant.  
 
The station water consumption is roughly estimated as follows: 
   
-  Drinking water   400   m3/day 
-  Service water  1500   m3/day 
-  Boiler make - up water   700-1000  m3/day 
-  Fire fighting water  0-1250  m3/day 

   
The drinking water and service water can be provided by city water 
supplies and the boiler make up water can be provided by the existing 
water treatment plant. 
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Cooling Water Required  
 

Rosetta Branch will be the source for the once through condenser cooling 
system. Available data from unit specifications and climate conditions are 
as follows: 

  
Steam Side  
 
Mass flow rate from L.P. turbine/unit  = 275    kg/sec. 
Exhausted steam pressure to condenser = 60    mm Hg  
Condensate temperature    = 40   oC 
 
Water Side  
 
Cooling water inlet temperature   = 25   oC 
Cooling water outlet temperature  = 33    oC 
Specific weight     = 1.0     m3/ton 
 
From the heat transfer equations, the cooling water required for the steam 
part in the combined cycle unit is about 13 m3 / sec based on 8oC 
temperature rise across the condenser. 
 
Raw water for plant services, including condenser circulating water and 
cycle makeup, is assumed to be of the following analysis: 

  
p-Alkalinity 
M-Alkalinity 
Chlorides 
SiO2 

FE++ 
Organic substances 
Conductivity 
pH 
Ca 
Mg 
CO2

 Turbidity 

0.00 
138 
45.0 
14.6 
0.125 
6.952 
350 
7.76 
70 
86 
-- 
25 

ppm as CaCO3
ppm as CaCO3
ppm as CaCO3
ppm as Si02
ppm as FE++ 
ppm as KMnO4 
Micro-mhos 
 
ppm as CaCO3
ppm as CaCO3
 
N.T.U. 
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6.4.4 Ecological System 
 
Plants and Animals 
 
There are no natural, undisturbed floral and faunal communities at the Atf 
site. Vegetation in the general site vicinity includes ruderal weedy 
groundcover on disturbed sites, horticultural trees, shrubs and ground 
cover around residential areas, and crops on the adjacent agricultural 
plots. Wildlife will consist of those species of birds, small mammals, and 
lizards associated with urban areas and human dwellings. The wildlife 
habitat in the project vicinity supports mature trees and shrubbery and 
provides nesting and feeding habitat for a variety of songbirds. 
 
The primary aquatic habitat in the site area is the Rosetta Branch. Non-
commercial fishing occurs in the Branch, where Nile perch, tilapia, and 
catfish are taken. These fish range in size from 7 to 15 centimeters.  
 
Plants and wildlife that are designated by the U.S. Department of Interior 
as Endangered or Threatened were reviewed to identify those species 
whose historic range includes Egypt. Seven species of Endangered 
wildlife reported from the scientific literature are known to have occurred 
in Egypt. 
 
No wildlife designated as Threatened nor plants designated as 
Endangered or Threatened are known historically from Egypt (50 CFR 
17.11 and 17.12). The lack of vegetation cover and food sources, the 
proximity to present human activities, and the occurrence of past human 
disturbances indicate a very low potential for Endangered species use of 
the site location selected for Atf C.C. power plant. 
 
6.4.5 Socio-economic Environment 
 
6.4.5.1 Land Use 
 
Land uses in the immediate vicinity of the site include light industries, 
commercial establishments, and mid-rise apartment buildings.  
 
6.4.5.2 Transportation 
 
Railroads 
 
Seaports at the cities of  Damietta, Alexandria, Port Said, Suez and Ain 
Suchna are served by the Egyptian rail system.  Although the railroads 
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have freight capability their chief function is to transport passengers. The 
maximum dimensions and weights for the transportation of freight on the 
Egyptian railroads are as follows: 
 

Length  18 meters 
Width  3.065 meters 
Height  4.62 meters (from the crown of their rail  to 

the top most part of the consignment). 
Weight  120 tones  

  
Highways  
 
There are many highways in a good condition can be used for equipment 
transportation from the port to the site, such as: 
∗ The Mahmoudia-Alexandria Agriculture road (approximately  

205 kms). 
∗ The Mahmoudia – Cairo – Port Said.  
∗ The Mahmoudia – Cairo – Suez. 
∗ The Mahmoudia – Cairo – Damitta. 
 
6.4.5.3 Population 
 
The site is located in the Beheira Governorate. The 2004 estimated 
population of the governorate is 3.4 million with approximately 5  percent 
of Egypt’s total population which reached to about 68 million persons in 
2004. 
 
6.4.6 Archaeological and Cultural Resources 
 
There are no known archaeological or cultural resources of interest on the 
site or in the immediate vicinity. The Egyptian Archaeological Office has 
previously reviewed the site and indicated that no antiquities or other 
potential archaeological resources are present. 
  
 
6.5 ENVIRONMENTAL IMPACTS 
 
This item discusses the environmental impacts expected to result from 
construction and operation of the Atf combined cycle power plant at the 
Atf site. Because the detailed design of the power plant has not yet been 
established, this assessment of environmental impacts is based on plant 
characteristics considered typical of the conceptual Atf C.C. plant. Where 
specific numerical plant parameters were needed for quantitative impact 
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analysis, typical parameters were assumed. The specific parameters that 
were assumed are identified in the discussion of environmental impacts. 
 
The following sections discuss the major, or potentially most significant, 
impacts expected to occur in each aspect of the environment. 
 
6.5.1 Air Quality and Meteorology 
 
The potential air quality and meteorology impacts of the Atf C.C. Power 
Plant will result primarily from the emission of combustion products 
(turbine exhaust gas) through the plant chimneys or stacks. Because the 
power plant will burn only natural gas and sollar, there will be no fugitive 
emissions from the plant. The primary source of fugitive dust will be soil 
that is disturbed during plant construction, and these impacts will be 
temporary and confined to the immediate site area. Therefore, the only 
potentially significant air quality impacts that need to be analyzed are the 
impacts of air pollution emissions through the plant stacks. 
 
In order to evaluate the impact of stack emissions from the Atf C.C. 
power plant, certain emission parameters were assumed. These 
parameters were then input into the Industrial Source Complex (ISC) 
program, a computerized air quality impact model developed by the 
United States Environmental Protection Agency (U.S. EPA). The ISC 
model predicts the concentration of each pollutant that would occur in the 
ground-level ambient air as a result of the specified stack emissions, 
considering site-specific terrain and meteorology. 
 
The results of the ISC modeling are shown, and compared with the 
Egyptian and World Bank ambient air quality standards, in Table 6-3. It 
can be seen that the predicted pollutant concentrations comply with all of 
the standards including when the units at the Atf site (proposed module)  
burn approximately 100% sollar. When the one module burn 100% sollar, 
the maximum predicted 24-hour SO2 concentrations do not exceed both 
the Egyptian and the World Bank standards. When the module burn 
100% natural gas, the maximum predicted 24-hour SO2 concentrations 
are considerably under the Egyptian and World Bank standards.  
 
Also, when the module burns 100% sollar, the max. predicted 24-hour 
NOx concentrations do not exceed both the Egyptian and the World Bank 
standards. 
 
It should be noted that all other predicted pollutant concentrations (that is, 
the SO2 annual concentration and the NOx and TSP concentrations for all 
averaging times) comply with the air quality standards even when all of 
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the units burn 100% sollar. There is no predicted exceedance of the 
standards even for the short-term (that is, the 24-hour and 1-hour) SO2 & 
NO2 concentrations. 
 
At this, the predicted short-term SO2 & NO2 concentrations do not 
represent a significant problem, but it will be evaluated further when the 
detailed plant design is determined. sollar will be used only as an 
emergency fuel; therefore, the plant is expected to burn sollar only 
infrequently, and a situation may never arise in which the module burn 
100% sollar for a significant period of time. However, it seems intuitively 
possible that in the event of a gas supply problem, the module might burn 
100% sollar for a short period such as 1 hour. During such periods, the 
actual ground-level SO2 & NO2 concentrations would depend on the 
prevailing meteorological conditions, but the concentrations will remain 
under the Egyptian and World Bank short-term standards. 
 
Generally, air quality standards are set at levels believed to be necessary 
in order to protect human health. In particular, short-term SO2 and NO2 
standards generally are intended to protect people with asthma and other 
preexisting respiratory problems that cause them to be sensitive to SO2 & 
NO2. Exceeding the short-term SO2 & NO2 standards, therefore, could 
have serious health effects on certain people. However, any individual 
short-term exceedance of the standards will not occur in any location or 
time.  
 
The important questions for the Atf C.C. project are how often the units 
will burn 100% sollar for periods of 1-hour or longer, and how often 
meteorological conditions at the Atf site will result in SO2 & NO2 
concentrations that exceed the short-term standards. The first question 
should be answered by the Electricity Company. The second question 
should be answered through air quality modeling that makes use of 
sequential hourly meteorological data collected at an appropriate 
meteorological station. The meteorological monitoring that the Egyptian 
General Meteorological Authority is conducting in the Mahmoudia region 
is expected to be an excellent source of such data. At least one year of 
data should be used for the modeling. 
 
When the detailed plant design is established, the Electricity Company 
will reanalyze the expected air quality impacts incorporating the 
information described above. If this analysis indicates that any 
exceedance of the short-term SO2 & NO2 standards might occur more 
frequently than considered acceptable by the appropriate Egyptian 
governmental authorities, the Electricity Company will consider design 
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modifications that would reduce ground-level SO2 & NO2 concentrations. 
One such design modification would be the incorporation of flue gas 
desulfurization equipment, but this option is likely to be much more 
expensive than could be justified by the amount of sollar the units are 
expected to use. Another, and probably more cost-effective, option would 
be a taller stack. The preliminary air quality modeling discussed in this 
assessment assumed a stack height of 80 meters, which is expected to be 
approximately near to the “Good Engineering Practice” (GEP) stack 
height determined according to U.S. EPA guidelines. Use of a stack 
height taller than the GEP height may be appropriate for the Atf C.C.  
plant, if necessary to avoid any occasional exceedance of the short-term 
SO2 and NO2 standards when all of the units burn sollar. 
 
For informational purposes, Table 6-3 also shows the results of air quality 
modeling with a stack height of 80 meters.  
 
Overall, the air quality impacts predicted in this preliminary assessment 
appear to be acceptable. During the normal conditions under which the 
Atf C.C. plant is expected to operate, all pollutants are expected to 
comply with Egyptian and World Bank air quality standards. Compliance 
with the standards is expected to ensure that air pollution emissions from 
the Atf C.C. plant will not have adverse impacts on human health or the 
environment. 
 
It should be noted that, in addition to the ambient air quality standards 
discussed above, the Government of Egypt and the World Bank have also 
established standards for stack emissions of air pollutants. These emission 
standards are summarized in Table 6-4. When the Electricity Company  
determines the detailed plant design, the EIA study will ensure that the air 
pollution emission rates comply with these standards. 
 
6.5.2 Water Quality and Hydrology 
 
The potential water quality and hydrology impacts of the Atf C.C. power 
plant will result primarily from the construction of water intake and 
discharge structures in the Rosetta Branch, and the withdrawal of water 
from and discharge of wastewaters to the Rosetta Branch. Other potential 
sources of water quality impacts are run-off of loose soil during 
rainstorms (which can cause turbidity and sedimentation in nearby bodies 
of water that receive the run-off) and leaks or spills of oil or chemicals 
(which can soak into the ground and contaminate both groundwater and 
surface water that is in contact with the groundwater). The significance of 
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these potential impacts for the Atf C.C. project are discussed in the 
following subsections. 
 
6.5.2.1 Water Intake and Discharge Structures 
 
Intake and discharge structures will be needed to withdraw water for 
condenser cooling and other plant uses from the Rosetta Branch and to 
discharge wastewaters to the Rosetta Branch. The construction and 
presence of the intake and discharge structures will produce impacts on 
the water quality and hydrology of the Rosetta Branch. The significance 
of these impacts will depend in large part on the design of the intake and 
discharge structures. Because the design of the Atf C.C. power plant has 
not yet been determined, the potential impacts of the intake and discharge 
structures are discussed below in a conceptual manner. 
 
Construction of the intake and discharge structures inevitably will disturb 
parts of the shoreline and the bottom of the Rosetta Branch. This 
disturbance will produce a temporary increase in the turbidity of the 
water. If the bottom sediments are contaminated with oil or toxic 
chemicals from previous industrial activities, disturbing the sediments 
will also produce a temporary increase in the concentration of these 
contaminants in the water. The degree of these impacts will depend on the 
size of the structures and the amount of time required for their 
construction. However, because the impacts will be restricted to a 
relatively limited area and a temporary time frame, the impacts are not 
likely to be significant. Within a relatively short time after construction 
activities have ended, water quality will return to its previous condition. 
If periodic dredging is required to maintain the intake and discharge 
structures, similar water quality impacts will occur during the dredging, 
but these impacts probably will be restricted to an even smaller area and 
shorter time frame than the original construction impacts. 
 
The physical presence of the intake and discharge structures could affect 
currents in the site area. Changes in these currents could affect the 
transport and deposition of sediments in the site area. The nature of these 
changes will depend on the size and orientation of the structures relative 
to existing currents. However, it is unlikely that the structures would be 
so large as to produce significant impacts on currents or sediment 
deposition. 
 
6.5.2.2 Water Withdrawal and Wastewater Discharge 
 
During operation of the Atf C.C. power plant, substantial quantities of 
water will be withdrawn from the Rosetta Branch for condenser cooling 
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and other plant uses.  Some of this water will be lost to evaporation and 
consumptive uses, but the water loss will be very insignificant compared 
to the amount of water available.  Most of the water will be returned to 
the Rosetta Branch in the form of wastewater discharges, but the 
wastewater that is discharged will be at a higher temperature than the 
ambient water and will contain certain chemical pollutants. 
 
The activities that are expected to generate wastewaters at the Atf C.C. 
power plant include the following: 
 
• Once-through condenser cooling (including the addition of chemicals 

to prevent biofouling and scaling) 
 
• Demineralization of fresh water for use in boilers. 
 
• Chemical cleaning of boilers. 
 
• Washdown of equipment and floors. 
 
• Collection of sanitary wastes from plant employees and housing 

colony residents. 
 
• Collection of rainfall runoff from oil storage tanks  and other 

contaminated areas. 
 
Appropriate measures should be included in the plant design to ensure 
that all wastewaters can be discharged safely and without adverse 
environmental impacts.  These measures generally should include the 
following: 

• Re-use of wastewaters as much as possible to minimize the volume of 
wastewater discharges. 

• Design of the condenser cooling system to minimize chemical 
treatment requirements and to keep the temperature rise within an 
acceptable range. 

• Neutralization of any wastewaters that may exhibit a pH outside the 
range of 6 to 9. 

• Oil separation of any wastewaters that may be contaminated with oil 
or grease. 

• Settling and coagulation of any wastewaters that may contain high 
concentrations of suspended solids. 

• Tertiary treatment of all sanitary wastes.  
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The environmental impacts of wastewater discharges will depend on the 
detailed design of the plant and its wastewater treatment systems.  
 
The Egyptian standards for wastewater discharges and for ambient sea 
water quality must be met at the point where wastewaters are discharged 
to the environment, while the Nile water quality standards must be met at 
the edge of an appropriate mixing zone, which is not defined. The 
wastewater discharge is expected to comply with all of the discharge 
standards and with all of the water quality standards (except for pH and 
possibly temperatare, which certainly can be met after mixing with the 
ambient Nile water). Therefore, the discharge is expected to have no 
significant adverse environmental impacts. 
 
The discharge temperature for the plant is considered acceptable if 
thermal plume modeling predicts that the temperature increase will be 
less than 5 oC within a relatively small mixing zone (specifically, will 
decrease to about 3 oC at a max. Distance of 100 meters of the discharge 
point). If the Atf C.C. plant is designed with a similarly small mixing 
zone, it should be acceptable under the Egyptian standards for the mixing 
zone. 
 
6.5.2.3 Soil Run-Off 
 
Water quality impacts due to soil run-off during rainstorms occur 
primarily when vegetation is removed and soil is disturbed for 
construction activities. At these times, soil that would normally remain in 
place during a rainstorm can be washed away and carried into nearby 
bodies of water. 
 
At the Atf site, soil runoff is not expected to produce significant impacts 
on any water bodies because the site area receives virtually no rain during 
at least half of the year, and the normal ground cover on the site is 
primarily prepared ground, so plant construction will not require removal 
of any vegetation that normally would keep soil in place. However, as 
long as standard good construction and engineering practices are used, the 
water quality impacts of soil run-off will be negligible. 
 
6.5.2.4 Oil and Chemical Contamination 
 
The Atf C.C. power plant will handle and store large quantities of sollar 
and probably chemicals (such as, for water and wastewater treatment). If 
oil or chemicals were leaked or spilled, they could soak into the ground 
and contaminate both groundwater and surface water that is in contact 
with the groundwater. However, the potential for contamination problems 
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can be effectively eliminated by standard design practices that are 
expected to be incorporated in the design of the Atf plant. These design 
practices include the following: 
 
• Oil and chemical storage tanks should be located inside of berms sized 

to hold the entire contents of the largest tank. The ground inside the 
berm and the inner surface of the berm should be lined with an 
impervious material. 

• Storage tank loading and unloading areas should be inside the 
containment berms, but the tanks should be protected from accidental 
collisions with vehicles. 

• Storage tank loading and unloading connections should be fitted with 
valves that automatically stop the flow of material in the event of an 
accidental disconnection. 

• Storage tanks should be equipped with level detectors capable of 
alerting plant personnel to potential leaks and accidental overfilling of 
the tanks. 

 
These  design practices will be important for the Atf C.C. plant. 
 
6.5.3 Aquatic Resources 
 
Impacts on aquatic resources result primarily from changes in water 
quality and hydrology. As discussed in the previous section, the Atf C.C. 
Power Plant is expected to have insignificant impacts on water quality 
and hydrology. Therefore, impacts on aquatic resources also are expected 
to be insignificant. 
 
Another reason that impacts on aquatic resources are expected to be 
insignificant is the general lack of aquatic resources in the area. 
Biodiversity of Nile water organisms anticipated to be low in the site 
area. No sensitive organisms are known to occur. The site area is not 
known to be used for commercial fishing or other significant aquatic 
activities. 
 
The only potentially significant issue that might be raised regarding 
impacts on aquatic resources is the discharge of heated cooling water to 
the Nile water. If these discharges significantly increase ambient water 
temperatures over a large area, they might interfere with the reproduction 
of fish and other aquatic organisms. Therefore, the potential impact of 
thermal discharges should be evaluated in detail when the design of the 
plant has been established. 
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Thermal modeling performed for previous similar projects indicates that, 
during warm weather conditions, the area within which cooling water 
discharges raise ambient temperatures by 5 oC extends less than 50 meters 
from the discharge point. The area within which cooling water discharges 
raise ambient temperatures by 3 oC extends less than 100 meters from the 
discharge point. These distances are very small compared with the 
dimensions of the Rosetta Branch downstream path, even in the 
immediate site vicinity. If the impacts of the Atf C.C. power plant are 
found to be similarly small, any concern over significant biological 
impacts due to cooling water discharges can be eliminated. 
 
6.5.4 Terrestrial Resources 
 
The Atf C.C. power plant will have no significant impact on terrestrial 
resources. Ground cover in the immediate area where the Atf C.C. plant 
will be constructed consists almost entirely of prepared ground. 
Therefore, construction of the Atf C.C. plant will have virtually no impact 
on vegetation or animals on the site proper. 
 
No new electric transmission lines will be required to transmit electricity 
from the Atf C.C. plant to the EEHC power system, but the existing 
network infrastructure will be utilized. However, no impact on vegetation 
or other terrestrial resources will be generated. 
 
6.5.5 Land Use 
 
The Atf C.C. power plant will have no significant impact on land use. 
The plant site does not currently contain any structures, agricultural 
activities, or other significant land uses. Therefore, the Atf C.C. plant will 
not displace or disturb any productive land uses on the site proper.  
 
6.5.6 Socioeconomic and Cultural Features 
 
Because the Atf C.C. power plant will have no significant impact on land 
use or terrestrial resources, it will have no significant socioeconomic 
impacts except for providing jobs in the local area. The exact number of 
plant employees will be determined by the Electricity Company , but it is 
expected that a workforce of more than 2000 people will be needed for 
plant construction, and at least 800 people probably will be employed 
during plant operation. 
 
The jobs that will be provided by the Atf C.C. project will greatly benefit 
the economy of the local region. In addition to the power plant jobs 
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themselves, the increased income probably will stimulate the 
development of other businesses, which will provide still more jobs. The 
Electricity Company  will maximize these positive impacts by attempting 
to hire as much of the plant workforce as possible from the local site 
region. 
 
When large numbers of workers move into a rural area, as sometimes 
happens during construction of a power plant, problems can arise due to 
social and cultural conflicts, monetary inflation, and over-crowding of 
public services. These problems are not expected to occur with the Atf 
C.C. project, because the site is within the very urbanized metropolitan 
area of Mahmoudia region. 
 
Because no significant historical, archaeological, or cultural features are 
known to be located in the site area, the Atf C.C. plant is not expected to 
have any impact on such features. 
 
6.5.7 Conclusions 
 
Based on a typical conceptual plant design, the Atf C.C. power plant is 
expected to have no significant adverse impacts on any aspect of the 
environment. The jobs that will be provided by the project are expected to 
have significant beneficial impacts on the economy of the site region. 
 
Although none of the possible impacts that have been identified appear to 
be potentially significant, issues involving short-term concentrations of 
SO2 and the thermal impacts of cooling water discharges cannot be 
completely resolved until the detailed plant design has been established. 
The Electricity Company  will provide a detailed quantitative analysis of 
these potential impacts in the Final Environmental Impact Assessment. 
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Table 6-3 
   

Comparison of the Predicted Ground Level Pollutant Concentrations for Emissions  
from Normal Operation (750 MWe ISO-Rating Gas Combined Cycle plant at 70% Load)  

of the Proposed Power Plant with Air Quality Criteria  
(Stack Height 80 m) 

 

Statistical Parameter 
Maximum Predicted 

Ground Level 
Concentration (μgm-3) 

Assessment 
Criterion (μgm-3) 

EEAA 
WB EPA 

 
Nitrogen Dioxide (e)

 
Maximum 1 hour mean 
• 70% load, natural gas(f) 
• 70% load, sollar (f) 

 
Maximum 24 hour mean 
• 70% load, natural gas (f) 
• 70% load, sollar (f) 

 
Maximum annual mean 
• 70% load, natural gas (f) 

 

 
 
 
 

(d) 
(d) 

 
 

55.67 
61.99 

 
 

11.33 

 
 
 
 

400 (a) 

400 (a) 

 
 

150 (a)

150 (a)

 
 

N/A (b)

 

 
 
 
 

No Limit 
No Limit 

 
 

150 
150 

 
 

100 

 
 
 
 

N/A 
N/A 

 
 

N/A 
N/A 

 
 

100 

 
Sulphur Dioxide 
 
Maximum 1 hour mean 
• 70% load, natural gas (f) 
• 70% load, sollar (f) 

 
Maximum 24 hour mean 
• 70% load, natural gas (f) 
• 70% load, sollar (f) 

 
Maximum annual mean 
• 70% load, natural gas (f) 

 

 
 
 
 

(d) 
(d) 

 
 

2.63 
62.43 

 
 

0.75 

 
 
 
 

350 (a)

350 (a)

 
 

150 (a)

150 (a)

 
 

60 (a)

 
 
 
 

No Limit 
No Limit 

 
 

150 
150 

 
 

80 

 
 
 
 
 
 
 
 

365 
365 

 
 

80 

 
Particulate Matter (c)

 
Maximum 24 hour mean 
• 70% load, natural gas (f) 
• 70% load, sollar (f) 

 
Maximum annual mean 
• 70% load, natural gas (f) 

 

 
 
 
 

0.93 
8.91 

 
 

0.03 

 
 
 
 

230 (a)

230 (a)

 
 

90 (a)

 
 
 
 

230 
230 

 
 

80 

 
 
 
 

150 
150 

 
 

50 

 
Notes: 
(a)  Egyptian standard 
(b)  N/A = Not Available 
(c) Maximum predicted concentrations are for total suspended particulates. The standards refer to PM10, which  will represent 

a fraction of the total, so the assessment is worst case. 
(d)  It is not applicable to predict maximum 1 hour mean concentrations for normal operation. 
(e) As a worst case, it has been assumed that all NOx  is in the form of NO2. 
(f) 70% Load for gas turbines.  
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Table 6-4 
 

Egyptian Emission Standards for Fossil-Fueled 
Electric Utility Steam Generation Units 

 

Pollutant Emission Standards 
(milligram/m3 of exhaust) 

SO2 2500 
TSP 200 
NO2 300 

 
World Bank Air Emission Guidelines for 

Thermal Power Plants 
 
Pollutant Emission Limits 
SO2 0.2 t/d per MWEe for first 500 MWEe plus 

0.1 t/d for each additional MWEe, and 
0.2 000 mg/Nm3, and 500 t/d 

Particulates 
TSP 

50 mg/Nm3 

NO2    Gas 
          Oil 
          Coal

86   ng/J or or 320 mg/Nm3 or 155 ppm 
130 ng/J or or 460 mg/Nm3 or 225 ppm 
260 ng/J or or 750 mg/Nm3 or 365 ppm 

 
 

6.6 ANALYSIS OF ALTERNATIVES 
 
This chapter discusses the primary alternatives that were considered in 
developing the conceptual plans for the Atf C.C. power plant, and the 
additional alternatives that should be considered in developing the 
detailed plant design. 
 
6.6.1 No Action 
 
One alternative to the Atf C.C. power plant would be to do nothing. This 
alternative would avoid all of the impacts associated with Atf C.C. 
project, including the beneficial impacts on the economy of the Atf site 
region. In addition, this alternative would have adverse consequences for 
the Egyptian electricity supply system. 
 
A number of load forecasting studies have shown that Egypt will need 
additional electric generating capacity by the time the Atf C.C. plant is 
expected to begin operation. The rate of growth in electricity demand has 
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exceeded 6% per year over the last 10 years, and is projected to be 
approximately 5% to 6% over the next 15 years. Meeting this increased 
demand and maintaining system reliability will require the addition of 
more than 12,000 MWE of new generating capacity over the next 15 
years. The Atf C.C. power plant is an integral part of EEHC’s plan to 
meet the need for additional generating capacity. Therefore, the “no 
action” alternative would involve a deficiency or shortfall in the supply of 
electricity. Such a deficiency could impede economic growth and lead to 
a deterioration in the quality of life for people in the Mahmoudia region 
and in other parts of Egypt. 
 
Considering that Egypt is a developing country and that its continued 
progress requires an adequate and dependable supply of electricity, the 
“no action” alternative does not appear to be feasible. 
 
6.6.2 Alternative Designs 
 
During the development of the detailed plant design, the Electricity 
Company should consider and evaluate appropriate alternative designs. 
Plant features that will have a potential impact on the environment, and 
for which alternative designs should be evaluated, include the following: 

• Main stack (height, diameter, liner material, etc.) 

• Cooling water intake and discharge structures. 

• Wastewater treatment facilities. 

• Oil and chemical storage tanks and secondary containment structures 

• Air pollution and water pollution monitoring instruments 
 
The evaluation of alternative designs should include both environmental 
and economic factors. As much as possible, the monetary costs and the 
environmental advantages and disadvantages of each alternative should 
be quantified. The basis for selecting the proposed design should be 
clearly stated. 
 
 
6.7 ENVIRONMENTAL IMPACT MITIGATION PLAN 
 
As long as the Atf C.C. power plant incorporates standard design features 
included as good practice in most international projects, the plant is not 
expected to have significant adverse impacts on any aspect of the 
environment. Therefore, no special impact mitigation measures are 
expected to be necessary. The following sections summarize the standard 

  27



design features that should be included in the project in order to minimize 
potential adverse impacts in each environmental area. 
 
6.7.1 Air Quality and Meteorology 
 
Natural gas will be the primary fuel of the Atf C.C. power plant. Natural 
gas is the cleanest fossil fuel available, and its use will automatically tend 
to minimize air pollution emissions. 
 
Because natural gas will be used almost exclusively, no special air 
pollution control equipment will be necessary. The results of preliminary 
air quality modeling indicate that the Atf C.C. plant generally will 
comply with Egyptian and World Bank ambient air quality standards 
without the use of flue gas desulfurization equipment or particulate 
control equipment. The Electricity Company will set the stack height at a 
level that ensures the plant will comply with the air quality standards, 
based on detailed air quality modeling using the actual plant design. 
Potential violations of short-term sulfur dioxide standards should be 
evaluated and resolved. 
 
6.7.2 Water Quality and Hydrology 
 
The Atf C.C. power plant is expected to employ a once-through cooling 
system, which will require the withdrawal of substantial quantities of 
Rosetta Branch water and the use of relatively large intake and discharge 
structures. The design of the cooling system should incorporate the 
following design features to minimize potential adverse impacts: 

• Water intake and discharge structures should be located and designed 
to avoid interference with navigation and to minimize impacts on 
existing Rosetta Branch water current patterns and existing aquatic 
organisms. 

• Water intake velocity should be no more than 0.3 meters per second, so 
as to minimize entrainment of fish and erosion of bottom sediments. 

• Temperature rise across the condensers should be limited to ensure 
compliance with applicable discharge temperature restrictions (see 
discussion in Subsection 6.5.2.2). 

• Water discharge structures should be located and designed to provide 
efficient dispersion of heated effluents. 
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All plant water systems should be designed to minimize water 
consumption and to maximize reuse and recycling of wastewaters. All 
wastewater discharges should be designed to comply with applicable 
discharge standards established by the Government of Egypt and the 
World Bank. Provisions should be made in the design for the following 
types of wastewater treatment: 
 
• Neutralization of any wastewaters that may exhibit a pH outside the 

range of 6 to 9. 
 

• Oil separation of any wastewaters that may be contaminated with oil or 
grease (including rainfall run-off from sollar storage and transfer 
areas). 

 
• Settling and coagulation of any wastewaters that may contain high 

concentrations suspended solids. 
 
• Collection and tertiary treatment of all sanitary wastes generated by 

plant employees and residents of housing colonies (if any). 
 
Provisions should be made in the plant design for the following features 
to prevent accidental leaks or spills of oil or chemicals that might 
contaminate groundwater or surface water: 
 
• Oil and chemical storage tanks should be located inside of berms or 

dikes sized to contain the entire contents of the largest tank. The 
ground inside the berm and the inner surface of the berm should be 
lined with an impervious material. 

 
• Drains inside the containment berms should lead to an oil separator, 

but should be equipped with remote shut-off valves so that a large leak 
or spill could be retained. 

 
• Storage tank loading and unloading areas should be located inside the 

containment berms, but the tanks should be protected from collisions 
with vehicles. 

 
• Storage tank loading and unloading connections should be equipped 

with valves that prevent accidental backflow and that automatically 
stop the flow in the event of an accidental disconnection. 
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• Storage tanks should be equipped with level detectors capable of 

alerting plant personnel to underground leaks or accidental overfilling 
of the tanks. 

 
• Underground piping should be protected from corrosion and damage 

due to surface loads. 
 
Finally, provisions should be made in the design and operation of the 
plant for the proper disposal of wastes such as water treatment sludge and 
oil separator sludge. 
 
6.7.3 Aquatic Resources 
 
Impacts on aquatic resources will be minimized primarily by the location 
of the plant and by the water quality provisions described above. In 
addition, good construction practices should be employed during the 
construction of water intake and discharge structures to minimize the time 
period within which the canal bottom will be disturbed. 
 
6.7.4 Terrestrial Resources 
 
Impacts on terrestrial resources will be minimized primarily by the 
location of the plant and by the air quality and water quality provisions 
described above. In addition, good construction practices should be 
employed during the construction of the plant and any offsite facilities to 
minimize noise, dust, and soil erosion. 
 
6.7.5 Land Use 
 
Impacts on land use will be minimized by the plant location and the 
design and construction provisions described above. 
 
6.7.6 Socioeconomic and Cultural Features 
 
Adverse impacts on socioeconomic and cultural features will be 
minimized primarily by the plant location and the design and construction 
provisions described above. In addition, the Electricity Company  will 
take the necessary actions to ensure that any people who are displaced by 
any offsite features are adequately compensated. 
 
The Electricity Company will attempt to maximize the beneficial impacts 
of the project by implementing a deliberate policy to hire and train local 
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site area residents for power plant jobs as much as possible. Construction 
crews should be instructed to stop work if evidence is found to indicate 
that historical or archaeological sites are located in construction areas. 
 
 
6.8 ENVIRONMENTAL MONITORING PLAN 
 
Environmental monitoring must be conducted in order to ensure that the 
Atf C.C. power plant is designed, constructed, and operated with proper 
regard for environmental conditions. Environmental monitoring will be 
the responsibility of the Electricity Company, and the Electricity 
Company will present the details of an appropriate monitoring plan in the 
Final Environmental Impact Assessment. However, the environmental 
monitoring conducted for new EEHC power plants can provide guidance 
on appropriate monitoring for the Atf C.C. plant. This chapter describes 
the monitoring typically conducted for new EEHC plants, and notes the 
areas where modifications to such monitoring may be appropriate for the 
Atf C.C. plant. 
 
Different environmental monitoring programs typically are conducted 
before plant operation and during plant operation. The objectives and 
content of the monitoring programs typically conducted during these 
phases are described in the following sections. 
 
6.8.1 Before Plant Operation 
 
Environmental monitoring is conducted before plant operation primarily 
in order to provide data necessary for detailed plant design and to 
establish a baseline of existing environmental conditions against which 
future changes can be judged. The parameters that need to be monitored 
for these purposes typically include the following: 
 
• Meteorology. Meteorological data are monitored continuously for one 

year at the power plant site. Air temperature, wind speed, wind 
direction, and barometric pressure are monitored at a height of 10 
meters above grade. Solar radiation and temperature differential are 
monitored at grade. Air temperature, wind speed, wind direction, and 
atmospheric mixing height are monitored at selected elevations, 
including the stack heights, using a Doppler Sodar System (if needed). 

 
• Ambient air quality. Ground-level concentrations of SO2, NOx, CO, 

and total suspended particulates (TSP) are monitored continuously for 
one year at the points where maximum concentrations due to existing 
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pollution sources are believed to occur and the point where maximum 
concentrations due to power plant operation are expected to occur 
(based on air quality impact modeling). 

 
• Ambient water quality. Water temperature, pH, chemical oxygen 

demand (COD), total suspended solids (TSS), oil and grease, and 
concentrations of potential chemical pollutants are monitored quarterly 
during the preoperation period at points representative of the power 
plant water intake and discharge areas. If the initial monitoring shows 
elevated values of some parameters (such as COD), monitoring may be 
required for additional parameters (such as biological oxygen demand, 
total organic carbon, and dissolved oxygen) in order to fully 
characterize the water quality. 

 
All environmental monitoring is conducted using standard techniques and 
equipment. All equipment is operated, calibrated, and maintained in 
accordance with manufacturer instructions. Care is taken to avoid 
contamination or degradation of samples. Simple analyses are performed 
at the sampling location, using portable equipment, while more 
complicated analyses are performed in a certified laboratory. 
 
Reports on all environmental monitoring performed by the Electricity 
Company  will be submitted to EEAA every six months during the 
preoperational period. 
 
6.8.2 During Plant Operation 
 
Environmental monitoring is conducted during plant operation primarily 
in order to assess the environmental impacts caused by the plant and to 
evaluate the performance of wastewater treatment facilities and other 
pollution control equipment. The parameters that need to be monitored 
for these purposes typically include the following: 
 
• Meteorology. Parameters, frequency, duration, and locations as 

described in Section 6.8.1. 
 
• Ambient air quality. Parameters, frequency, duration, and locations as 

described in Section 6.8.1. 
 
• Ambient water quality. Parameters, frequency, duration and locations 

as described in Section 6.8.1. 
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• Air pollution emissions. Flue gas flow rate, opacity, and 
concentrations of SO2, NOx, and CO are monitored continuously 
during plant operation at a representative point in each chimney flue. 

 
• Water pollution discharges. Temperature, pH, COD, TSS, oil and 

grease, and concentrations of potential chemical pollutants are 
monitored monthly during plant operation at a representative point 
before wastewater effluents are discharged into the environment. 

 
As in the preoperational phase, all environmental monitoring is conducted 
using standard techniques and equipment. All equipment is operated, 
calibrated, and maintained in accordance with manufacturer instructions. 
Care is taken to avoid contamination or degradation of samples. Simple 
analyses are performed at the sampling location, using portable 
equipment, while more complicated analyses are performed in a certified 
laboratory. 
 
Reports on all environmental monitoring activities should be submitted to 
EEAA every six months throughout the operation of the Atf C.C. power 
plant. 
 
Table 6.5 summarizes the environmental monitoring conducted during 
the preoperational and operational phases of a typical power plant project. 
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Table 6.5  
 

Typical Environmental Monitoring Plan  
 
 

Type of  
Monitoring Parameters  Frequency / 

Duration Location  

Meteorology  Air temperature  
Wind speed  
Wind direction  
Barometric pressure 
Mixing height  
 

Continuously for 1 
year before plant 
operation and 
during plant 
operation  

Power plant site, 10 
meters above grade  

Ambient Air Quality  Sulfur dioxide  
Nitrogen oxides 
Carbon monoxide 
Total particulates  
 

Continuously for 1 
year before plant 
operation and 
during plant 
operation  
 

Points of maximum 
existing and predicted 
ground-level 
concentrations  

Air Pollution 
Emissions  

Flue gas flow  
Sulfur dioxide  
Nitrogen oxides 
Carbon monoxide 
Opactity  
 

Continuously 
during plant 
operation  

Representative point in 
each chimney flue 

Ambient Water 
Quality  

Water temperature  
pH,COD, TSS 
Oil & grease  
Trace chemicals  
 

Quarterly before 
plant operation 
and during plant 
operation  

Representative power 
plant water intake and 
discharge areas  

Oceanography  Tides 
Currents 
Substrate conditions  
 

Quarterly for 1 
year before plant 
operation  

Representative power 
plant water intake and 
discharge areas 

Water Pollution 
Discharges  

Temperature  
pH,COD, TSS 
Oil & grease  
Trace chemicals  
 

Monthly during 
plant operation  

Representative point 
before wastewater 
effluents are discharged 
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6.9 ENVIRONMENTAL MANAGEMENT AND TRAINING 
 
In order to properly implement the environmental mitigation and 
monitoring plans described in items 6.7 and 6.8, appropriate 
organizational structures and personnel training will be required. The 
Electricity Company will be responsible for establishing the necessary 
environmental management organization and training. This chapter 
provides guidance on the environmental organization and training that 
have been used successfully by EEHC and other companies on previous 
projects, and notes on some of the areas where interface between EEHC 
and the Electricity Company  will be required. 
 
6.9.1 Environmental Management Organization 
 
Key functional responsibilities within a typical environmental 
management organization are shown in Figure 6-3. These functional 
responsibilities will change as the project moves from the preoperation 
(engineering and construction) phase to the operation phase; both sets of 
responsibilities are shown in Figure 6-3. 
 
During both the preoperation and operation phases of the project, the 
primary responsibility for environmental compliance should rest with a 
dedicated Environmental Director within the Electricity Company ’s 
organization. However, coordination with EEHC’s environmental staff 
will be important. Therefore, the Electricity Company ’s Environmental 
Director should maintain contact with EEHC’s Environmental 
Coordinating Committee. This committee brings together the various 
groups within EEHC that are concerned with environmental compliance 
or are affected by environmental programs. It includes members from 
EEHC’s operations, studies and research, testing laboratories, and 
projects groups. 
 
The following subsections discuss the key functional responsibilities that 
should be addressed in the Electricity Company ’s organization during the 
preoperation and operation phases of the project. 
 
6.9.1.1 Before Operation 
 
The primary responsibility for environmental compliance before 
operation should rest with a dedicated Environmental Director who 
reports directly to the Electricity Company ’s Project Manager. The 
Environmental Director should supervise the staff responsible for 
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collecting and evaluating environmental data and preparing documents 
related to environmental compliance. 
 
During the engineering stage of the project, environmental data are 
required primarily to support plant design and to establish a baseline 
against which future environmental changes can be judged. 
Environmental documents are required primarily for compliance with the 
requirements of the Government of Egypt or involved lending institutions 
such as the World Bank. The major functional responsibilities during this 
stage include the following:  
 
• Collecting ambient air quality and meteorology data. 

 
• Providing air quality/meteorology data reduction and impact analysis 

(air quality modeling). 
 
• Collecting ambient water quality data. 

 
• Providing water quality data reduction and impact analysis (thermal 

plume modeling). 
 
• Preparing a Final Environmental Impact Assessment and any other 

environmental documents required for compliance with government 
lending institution requirements. 

 
• Developing procedures to manage and minimize environmental 

impacts during plant construction, such as the following: 
    - Control of noise, dust, and erosion. 
    - Handling and storage of fuels and hazardous chemicals. 
    - Minimization of traffic disruption. 
    - Disposal of construction debris, used paints and solvents, and other  

wastes. 
    - Provision of sanitary facilities for construction workers. 
 
During the construction stage of the project, environmental management 
activities are related primarily to developing and monitoring compliance 
with environment-related internal project procedures. The major 
functional responsibilities during this stage include the following: 
 
• Auditing compliance with procedures to manage and minimize 

environmental impacts during plant construction. 
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• Developing procedures to ensure environmental compliance during 
plant operation, such as the following: 
- Operation and maintenance of wastewater treatment facilities and 

other pollution control equipment. 
- Operation, calibration, and maintenance of in-stack flue gas 

monitors and other pollution sampling equipment. 
- Handling and storage of oil and hazardous chemicals, and response 

to leaks, spills, or other emergencies. 
- Disposal of water treatment sludges, used paints and solvents, and 

other wastes. 
- Implementation of measures for protecting worker safety and health. 

 
6.9.1.2 During Operation
 
The primary responsibility for environmental compliance during plant 
operation should rest with a dedicated Environmental Director who is 
based at the power plant and reports directly to the Plant Manager. The 
Environmental Director should supervise the staff responsible for 
operating and maintaining pollution-related equipment and for auditing 
compliance with environment-related procedures. 
 
During plant operation, the most critical responsibilities are the operation 
and maintenance of the equipment used to control and measure pollution 
discharges. In addition, for a period of time after the plant begins to 
operate, ambient air and water quality data will be collected for 
comparison with the baseline data collected during the preoperation 
phase. Reports on the results of environmental monitoring and other 
activities may have to be prepared and submitted to the Government of 
Egypt and lending institutions. Finally, compliance with all activities 
related to environmental compliance should be audited periodically 
throughout plant operation. The major functional responsibilities during 
plant operation include the following: 
 
• Operating and maintaining wastewater treatment facilities and other 

pollution control equipment. 
 
• Operating, calibrating, and maintaining in-stack flue gas monitors and 

other equipment for sampling and measuring measuring pollution 
discharges. 

 
• Collecting and evaluating data on ambient air and water quality. 

 

  37



• Auditing compliance with procedures to ensure environmental 
compliance during plant operation. 

 
• Preparing reports on environmental compliance required by the 

government or lending institutions. 
 
6.9.2 Environmental Training 
 
The personnel responsible for the functions described in the previous 
section must be properly trained and qualified. At a minimum, all 
personnel assigned to these positions should have the following 
qualifications: 
 
• A college degree in engineering or a relevant science. 

 
• At least one year of directly related work experience. 

 
• A workable knowledge of Arabic and English. 

 
The Environmental Director should have at least three years of directly 
related work experience, plus specific knowledge of all the tasks required 
for the functional responsibilities described in the previous section. 
 
Generally, the Environmental Director should be responsible for ensuring 
that all personnel performing environmental tasks have the proper 
qualifications and receive appropriate training in the specific tasks they 
will perform. However, during the preoperation phase of the project, it 
may be more cost-effective to contract an outside consultant for 
environmental data collection than to maintain data collection personnel 
within the Electricity Company ’s organization. In that case, the 
Environmental Director should confirm that the outside consultant has 
appropriate qualifications for the work he will perform. 
 
During plant operation, the Electricity Company  will maintain a 
sufficient number of trained personnel at the power plant to perform all of 
the required environmental functions. The number of workers for 
operation and maintenance of environmental equipment, and for other 
environmental activities, should be about 2-3 people, trained in the 
following functions: 
 
• Environmental Director. 
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• Pollution control equipment operation and maintenance. 
 
• Ambient air and water quality data collection and evaluation. 

 
• Environmental procedure compliance auditing and document 

preparation. 
 
Training in the use of pollution control and pollution monitoring 
equipment generally will be provided by the vendors supplying the 
equipment. The Environmental Director should confirm that the 
appropriate personnel successfully complete the training sessions before 
operating or maintaining the equipment. 
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Figure 6-3 
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