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Executive summa ry  
Introduction  

In Egypt, the gap between water and sanitation coverage has grown, with access to drinking water 

reaching 96.6% based on CENSUS 2006 for Egypt overall (99.5% in Greater Cairo and 92.9% in rural areas) 

and access to sanitation 50.5% (94.7% in Greater Cairo and 24.3% in rural areas - according to the Central 

Agency for Public Mobilization and Statistics (CAPMAS). 

The main objective of this Project is to contribute to the improvement of the country's wastewater 

treatment services in one of the major treatment plants in Cairo that suffer from the exceeded design 

capacity and to improve the sanitation service level in South of Cairo at Helwan area. 

tǊƻƧŜŎǘ ǊŀǘƛƻƴŀƭŜΥ ¢ƘŜ tǊƻƧŜŎǘ ŦƻǊ ǘƘŜ Ψ9ȄǇŀƴǎƛƻƴ ŀƴŘ 9ȄǘŜƴǎƛƻƴ ƻŦ ±ŀǊƛƻǳǎ ²ŀǎǘŜǿŀǘŜǊ ǎȅǎǘŜƳ ǿƛǘƘ 

TrŜŀǘƳŜƴǘ tƭŀƴǘ ŀǘ {ƻǳǘƘ /ŀƛǊƻ ƛƴ !Ǌŀō !ōƻ {ŀΩŜŘ ǿƛƭƭ ōŜ ƛƳǇƭŜƳŜƴǘŜŘ ƛƴ ƭƛƴŜ ǿƛǘƘ ǘƘŜ ƻōƧŜŎǘƛǾŜ ƻŦ ǘƘŜ 

Egyptian Government to improve the sanitation conditions of South of Cairo and depollute the Al Saff 

Irrigation Canal and improve the water quality to suit the agriculture purposes, therefore, this project was 

selected as a top priority identified by the GoE. 

Project goals and objectives: The Project will promote efficient and sustainable wastewater treatment in 

South Cairo and expands the reclaimed agriculture lands. 

ESIA objectives and purpose of the report  

Assessment of the environmental and social impacts is a prerequisite for implementing developmental 

projects both by the Egyptian Environmental Affairs Agency (EEAA) and the EIB. Accordingly this study has 

been prepared for performing an Environmental and Social Impact Assessment (ESIA), following Terms of 

Reference (ToRs) prepared by funding institutions, aiming at providing a detailed analysis of the 

anticipated environmental and social safeguard issues associated with the Helwan WWTP extension 

project; and to develop an environmental management and monitoring plan to be implemented during 

the construction and operation of the project.   

According to the EIA guidelines and procedures manual published by the Ministry of Environment ς EEAA 

January 2009 (amended in October 2010). The proposed project falls under category C projects, its 

required full ESIA study.    This ESIA report has been compiled as part of the EIA process in accordance 

with Egyptian environmental Law number 4 for the year 1994 amended by law number 9 for the year 

2009 and Law 105 for the year 2015. It has taken into account the environmental regulations and 

requirements of funding institutions including the EIB safeguard policies. The ESIA report will be submitted 

to the Egyptian Environmental Affairs Agency (EEAA) after reviewing and acceptance from Construction 

Authority for Potable Water & Wastewater (CAPW) and the funding institutions in order to seek 

environmental approval for the proposed project.  

The report includes the identification and evaluation of the potential environmental impacts due to the 

construction and operation of different components of the project.  It also includes proposed mitigation 
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and monitoring measures to control/minimize the effects of the identified negative impacts.  Also, the 

CRVA will be performed for the Project (Climate Resiliency and Vulnerability Assessment and Carbon 

footprint report). The detailed findings included in this ESIA study will provide decision makers with the 

needed information in order to minimize the unfavorable impacts and maximize the positive impacts. 

Summary of the national legislation pertinent to the project 

The legislations listed below represent the national legislation pertinent to the project: 

Egyptian legislation related to environmental aspects 

¶ Law 4 for Year 1994 for the environmental protection , amended by Law 9/2009 and Law 
105/2015 

¶ Executive Regulation(ER) No 338 for Year 1995 and the amended regulation No 1741 for Year 
2005, amended with ministerial decree No 1095/2011,  ministerial decree No 710/2012, and 
ministerial decree No 964/2015 

¶ Law No 93 for Year 1962 for discharge on the public sewer network and protection and 
treatment of wastewater wastes and safe discard methods of the treatment by products, 
amended with Decree No 44 for Year 2000. 

¶ Law No 48 for Year 1982 for the protection of the Nile river, agricultural drains, ponds and 
aquifer from pollution, and the ER amended with Decree No 92 for Year 2013. 

¶ Law No 12 for Year 2003 for the protection, occupational health and safety for the workers, 
which is amending Law 137 for Year 1981 and its executive decrees. 

¶ Law No 102 for Year 1983 for natural habitats. 

¶ Law No 38 for Year 1968 for the public cleanliness, which is amended by Law No 31 for Year 
1976. 

¶ Guidelines of Principles and Procedures for άEnvironmental Impact Assessmentέ нƴŘ 9Řƛǘƛƻƴ 
EEAA, January 2009 and its amended Lists in October 2010. 
 

Egyptian legislation related to social aspects 

- EEAA guidelines related to the Public Consultation; Guidelines of Principles and Procedures for 

ά9ƴǾƛǊƻƴƳŜƴǘŀƭ LƳǇŀŎǘ !ǎǎŜǎǎƳŜƴǘέ нƴŘ 9Řƛǘƛƻƴ WŀƴǳŀǊȅ нллф 

ω Paragraph 6.4.3 Requirements for Public Consultation 
ω Paragraph 6.4.3.1 Scope of Public Consultation 
ω Paragraph 6.4.3.2 Methodology of Public Consultation 
ω Paragraph 6.4.3.3 Documentation of the Consultation Results 
ω Paragraph 7 Requirement and Scope of the Public Disclosure 

- Protection of human rights  
- Law no. 94/2003 on establishing the National Council for Human Rights 
- Unified structure Law No 119 of year 2008 
- Presidential Decree No. 135 of year 2004 related to the establishment of WWHC 

International requirements 
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The EIB Environmental and Social Practices Handbook, last amended in the year 2013 describe the 

processes and practices of the Bank to ensure that all financing activities are consistent with its 

environmental policy. Volume I of the handbook outlines 10 standards that may have significance for 

the ESIA study. With reference to the Helwan WWTP Project, all standards are considered as applicable. 

ω Standard 1: Assessment and Management of Environmental and Social Impacts and 
Risks 

ω Standard 2: Pollution Prevention and Abatement 
ω Standard 3: Biodiversity and Ecosystems 
ω Standard 4: Climate-related Standards 
ω Standard 5: Cultural Heritage 
ω Standard 6: Involuntary Resettlement 
ω Standard 7: Rights and Interests of Vulnerable Groups 
ω Standard 8: Labour Standards 
ω Standard 9: Occupational and Public Health, Safety and Security 
ω Standard 10: Stakeholder Engagement 
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Project description 

This proposed project was designed to redistribute the wastewater flows to decrease discharges from 

existing collectors and divert to the WWTP in Arab Abo SaΩed through the construction of new collector, 

pump stations, and force-mains as follows: 

ω Areas East and West of AUTOSTORAD main road which include (Al Maadi Al Gedida, 70 
Feddan (Al Hadabah Al Wosta), Sobhi Hessien, Maadi Al Sarayat Al Sharqia, and Zahraa Al 
Maadi) will be diverted to Ahmed Zaki collector in Cairo project with force-main of 
diameter 1200 mm by CAPW. This modification will lead to decrease discharges on the 
collector of contract No. (4) of diameter 2000/2150 mm (horse shape) and decrease 
discharges on the existing screw pump station No. (4) (Maasarah). 

ω A new collector will be constructed to divert some discharges from the Helwan zone to a 
new pump station No. (3A) in existing land near from the existing station No. (3), and a 
force-main to 15th May pump station No. (2A). 

ω The wastewater flows from 15th of May City will be diverted directly to the WWTP by a 
force-main from new pump station No. (2A) in the same location of the non-working 
WWTP in 15th of May City in addition to receive the flows from the new pumping station 
No. (3A). 

ω Construction of new booster pumping station (1A) in the midway from the 15th of May 
City pumping station to the new WWTP in El-Kurimat and will serve in future the 
extension of 15th of May City that is currently planned. 

ω Construction of new force-mains to deliver discharges from 15th of May P.S No. (2A) 
directly to the AǊŀō !ōƻ {ŀΩŜŘ ²²¢t όǇƘŀǎŜ мύΣ ŀƴŘ ŀƴƻǘƘŜǊ ƴŜǿ ŦƻǊŎŜ-mains to deliver 
future wastewater discharges from 15th of May P.S No. (2A) to a new booster pump 
station No.(1A), then directly to El-Kurimat WWTP (phase 2). 

ω As Alternative I, an expansion for the WWTP of capacity 250,000 m3/day in the same Area 
ƻŦ ǘƘŜ ŜȄƛǎǘƛƴƎ !Ǌŀō !ōƻ {ŀΩŜŘ ²²¢t όǇƘŀǎŜ мύΦ 

ω As Alternative II, design of new WWTP of capacity 800,000 m3/day in the new area of the 
El- Kurimat as (3) modules, and build the first module of 250,000 m3/day and two 
modules 275,000 m3/day for future expansion of the proposed project. 

ω 5ŜǾŜƭƻǇ ŀƭƭ ǘƘŜ !ōƻ {ŀΩŜŘ ²²¢t ǘƻ ōŜ ŀƴ ŀŘǾŀƴŎŜŘ ǘǊŜŀǘƳŜƴǘ ǘƻ ŀƭƭƻǿ ǘƘŜ ǎŀŦŜ ƛǊǊƛƎŀǘƛƻƴ 
reuse in the El-Saff irrigation canal to substitute the fresh water extracted from the River 
Nile Pumping Stations, Ghamaza I at km 25 and Ghamaza II at km 50 of the El-Saff 
irrigation canal. This will save an amount of 500,000 m3/day taken daily from the River 
Nile that will be used later in the Delta to substitute the deficiency of water at the north 
part of the Delta. 

ω These modifications will lead to decrease discharges on the existing collectors, screw 
pump stations, and force-mains from existing screw pump No. (3) down to P.S. No. (1), 
and force-Ƴŀƛƴǎ ǘƻ ǘƘŜ !Ǌŀō !ōƻ {ŀΩŜŘ ²²¢t ŀƴŘ ǊŜƭƛŜŦ ǘƘŜǎŜ Ŏollectors to allow the start 
of cleaning process for the sediments to restore to the original cross section and design 
capacity. Error! Not a valid bookmark self-reference. presents the proposed projects. 
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Figure 0-1: Proposed Helwan Wastewater Project (Modifications and projects required)  
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Baseline conditions 

Environmental and Social Baseline conditions were studied in the project different areas. The following 

sections provide the main characteristics of the environmental and social conditions. 

Topography and Soil Permeability   

The topography of the region varies from one location to another, as it consists of non-flat plateaus and 

semi-mountainous areas whose levels descend west towards the Nile from about 80 meters above sea 

level in the east to about 30 meters above sea level in the west where the ancient agricultural lands then 

descend towards the west until the river. The Nile is irregular slopes, and there are some internal 

depressions and ponds in the region. The most important of these ponds are the reef and steel plant pool 

and the national company pool. 

There is no an impermeable layer at depths of more than 10 meters below the soil surface. According to 

its levels, the impermeable layer descended from the south towards the north.  

Water Supply and Sanitation facilities  

Helwan WWTP project is designed and implemented to serve the southern part of Greater Cairo, which 

starts from Al-Maadi and extends southward for a distance of 30 km, to serve residential areas. Industrial 

areas, including iron and steel factories, coke factories, forgings, cement factories, the Nasr Company for 

Cars, many military factories in the region, in addition to the residential areas and industrial areas covered 

by the wastewater project. It also serves Helwan University and many military and security sites, including 

Helwan Airport, Tora Prisons, security forces in Tora, Police Trustees Institute in Tora, Helwan Air Force 

Secondary School, entertainment and commercial areas. (Source: Feasibility study report for Helwan, 

2015; Pre-feasibility study for Helwan, 2020).  

There are main five water treatment plants are in operation serving the project catchment including 

Tebben,  Kafr El Alo, North Helwan, Maadi,  and Fusttat with total capacity of around 1.97 million  m3/day.  

No shortage of water is reported from the served area over the year except few hours for maintenance 

and repairing broken or leakage from water supply pipeline.  

IŜƭǿŀƴ ό!Ǌŀō !ōƻ {ŀΩŜŘύ ²²¢t ƛǎ ŎǳǊǊŜƴǘƭȅ ǎŜǊǾƛƴƎ ŀ ǇƻǇǳƭŀǘƛƻƴ ƻŦ ŀōƻǳǘ мΦс Ƴƛƭƭƛƻƴ ŎŀǇƛǘŀΦ ¢ƘŜ Řŀǘŀ ŦƻǊ 

population was obtained from the official Egyptian source of Statistics, Central Agency for Public 

Mobilization and Statistics, CAPMAS 2017. The population will increase to reach 2,368,584 capita by year 

2037, and 3,328,645 capita by year 2052. 

Demography 

Helwan Zone includes Helwan city, with its three districts: Ain Helwan, El-Maasara and 15th of May; El-

Maady City, with its two districts: El-Maady and Tourah; Markas Atfieh; Markaz Es-Saff; Tebbin City.  The 

total area of the -Helwan area covers 903.471 km2, representing 0.09% of the Republic's area.  
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The area encompasses 2 marakez, 4 cities, 34 districts, 11 rural local units annexed by 43 villages, and 106 

Kafrs & Ezbets. According to the preliminary results of the 20016 census, is 70.6% of population live in 

urban areas, and 29.4% in rural areas and population natural growth rate has reached 19.3 per thousand. 

Besides being an agricultural area, Helwan is also considered an industrial one as it hosts many industries 

such as: Iron & Steel, Cement, basic metals, engineering and electronics, as well as mining. Moreover, the 

project area hosts three industrial zones; one of them is located in Tebbin and has big industrial 

companies. The other two zones are located at Maady and Helwan. In addition to that, the area hosts 

many new projects such as the under construction new Tebbin power plant of capacity 2x350 MWe. 

Employment and the Labor Market 

The labor force of Helwan is around 448,362, i.e. 26.17% of total population, with unemployment, 

including job losers, at around 10% in 2009. 

This labor pool is comprised of employees of industrial activities (chemicals, building and construction, 

Iron & Steel, Cement, textiles, basic metals products, wood, wooden products & upholstery, spinning, 

weaving, garments & leather, paper products and food products), employees of small industry and small 

business operators. Around 58% of the total labor pool can be categorized as skilled, having been trained 

as industrial technicians. 

The proposals outlined in the Giza & the Helwan Region Master Scheme 2015, which corresponds to the 

DƻǾŜǊƴƳŜƴǘ ƻŦ 9ƎȅǇǘΩǎ ŘŜǾŜƭƻǇƳŜƴǘ ǇǊƻƎǊŀƳ ŦƻǊ ǘƘŜ ŎƻǳƴǘǊȅΣ ŀǊŜ ƭƛƪŜƭȅ ǘƻ ƻŦŦŜǊ ǘƘƻǳǎŀƴŘǎ ƻŦ 

employment opportunities through the construction and operation of the proposed businesses as well as 

industrial and commercial developments in the entire area. 

Education 

The educational status of the Helwan population is partially classified yet and the Giza Governorate data, 

which incorporates southern area of Es-Saff and Atfieh, is given by Tables 5-98 through 5-112. The 

educational facilities (governmental) available within the Helwan include 8,332 classrooms for Nursery 

(ages under 6), Elementary schools (age 6-12) for both boys and girls, Preparatory (ages 12-15) and 

Secondary (ages 15-18) schools, in addition to 12 Vocational Education Centers. Table 5-101 gives more 

details on the undergraduate education in Ex- Helwan Governorate. Tables 5-102 & 5-103 give data on 

technical and vocational education in Helwan Governorate. 

Health  

Main medical facilities in the Helwan consist of 8 public and central hospitals, 2 hospitals belong to the 

Ministry of Health, One University Hospital, 4 Police and Prison Hospitals and one specialized hospital. 

The hospitals collectively support approximately 2,368 beds, they are well equipped for most types of 

surgery and convalescence and are staffed by more than 889 physicians, 261 dentists and 1,495 nurses 

covering all medical specializations. Many other private hospitals, clinics, kidney washing facilities and 

physical therapy units are distributed over the Helwan area. Additional health care services in the 
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Helwan include, also, 63 private sector hospitals, 46 emergency centers and points, 44 ambulances, 39 

urban health units, 57 health care units, 80 family planning units/centers, 37 child care centers and 15 

health outreach offices.  

Climate 

In Helwan area, the summers are long, hot, humid, arid, and clear and the winters are short, cool, dry, 
and mostly clear. Over the course of the year, the temperature typically varies from 10°C to 35°C and is 
rarely below 8°C or above 39°C.  

 

 

 

 

 

Figure 0-2 shows a climate summary for Helwan along the year. 

 

 

 

 

 

 

 

 

Figure 0-2: Climate summary in Helwan 

Temperature 

The hot season lasts for 4.7 months, from May 12 to October 2, with an average daily high temperature 

above 32°C. The hottest day of the year is June 27, with an average high of 35°C and low of 23°C. 

The cool season lasts for 3.0 months, from December 3 to March 2, with an average daily high temperature 

below 22°C. The coldest day of the year is January 20, with an average low of 10°C and high of 19°C. 

Figure 0-3 below shows the daily average high (red line) and low (blue line) temperature, with 25th to 

75th and 10th to 90th percentile bands. The thin dotted lines are the corresponding average perceived 

temperatures. 
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Figure 0-3: Average High and Low Temperature in Helwan 

Figure 0-4 below shows you a compact characterization of the entire year of hourly average temperatures. 

The horizontal axis is the day of the year, the vertical axis is the hour of the day, and the color is the 

average temperature for that hour and day. 

 

 

 

 

 

 

 

 

 

 

Rainfall 

The sliding 31-day quantity of rainfall in Helwan does not vary significantly over the course of the year, 

staying within 3 millimeters of 3 millimeters throughout. 

Figure 0-4: Average Hourly Temperature in Helwan 
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Figure 0-5 below shows the average rainfall (solid line) accumulated over the course of a sliding 31-day 

period centered on the day in question, with 25th to 75th and 10th to 90th percentile bands. 

 

Wind 

The windier part of the year lasts for 4.6 months, from March 15 to August 1, with average wind speeds 

of more than 14.8 kilometers per hour. The windiest day of the year is June 9, with an average hourly wind 

speed of 16.9 kilometers per hour.  The calmer time of year lasts for 7.4 months, from August 1 to March 

15. The calmest day of the year is January 5, with an average hourly wind speed of 12.7 kilometers per 

hour. Figure 0-6 shows the average mean hourly wind speed. 

 

 

The predominant average hourly wind direction in Helwan varies throughout the year.  The wind is most 

often from the west for 1.2 months, from January 9 to February 15, with a peak percentage of 37% on 

January 31. The wind is most often from the north for 11 months, from February 15 to January 9, with a 

Figure 0-5: Average Monthly Rainfall in Helwan 

Figure 0-6: The average of mean hourly wind speeds (dark gray line), with 25th to 
75th and 10th to 90th percentile bands. 
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peak percentage of 33% on January 1.Figure 0-7 shows the percentage of hours and their corresponding 

mean wind direction. 

 

 

 

 

 

 

 

 

 

 

The percentage of hours in which the mean wind direction is from each of the four cardinal wind 

directions, excluding hours in which the mean wind speed is less than 1.6 kph. The lightly tinted areas at 

the boundaries are the percentage of hours spent in the implied intermediate directions (northeast, 

southeast, southwest, and northwest) 

Analysis of alternatives 

The objective of analysing different project alternatives is to evaluate the project options, which have 

been considered for Helwan WWTP extension project, from the environmental perspective. This analysis 

of alternatives shall help in reaching/confirming optimum options for the project design from both the 

economic, social and environmental points of view. 

No Project Alternative 

Helwan WWTP extension project is expected to result in significant environmental improvement in the 

project areas. The existing situation, in which target areas are deprived from sanitation services, leads to 

major environmental and health problems to inhabitants. Even though there are some impacts associated 

with Helwan WWTP extension project construction and operation, however the overall environmental 

impacts are expected to be positive. 

The situation of the existing sanitation scheme makes the improvement of the sanitation facilities a 

necessity for achieving better hygienic for residents and environmental conditions of the present use 

including houses, buildings condition and agriculture land in the project area. 

 

Figure 0-7: The percentage of hours in which the mean wind direction 
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tǊƻƧŜŎǘΩǎ !ƭǘŜǊƴŀǘƛǾŜǎ  

There are two main alternatives for the general scheme of this project as followings:   
ω !ƭǘŜǊƴŀǘƛǾŜ όмύ ǎŎƘŜƳŜ ƛǎ Ƴŀƛƴƭȅ ǘƻ ŎƻƴǎǘǊǳŎǘ ŀ ƴŜǿ ŜȄǇŀƴǎƛƻƴ ǘƻ ǘƘŜ ŜȄƛǎǘƛƴƎ !Ǌŀō !ōƻ {ŀΩŜŘ 

WWTP.  
ω While alternative (2) scheme is to construct the required expansion in a new site at the Al 

Kurimat- Al Zafarana Desert Road. 
 

Prefeasibility study of the project concluded that Alternative (1) offers many enhancements and allows 

for maximum efficient use of existing resources with lower investment needs than alternative (2), and 

with well-established plan, which serves many environmental and economic aspects such as effluent 

water quality of unrestricted irrigation into Al Saff canal, which is in a need for these resources. Hence, it 

is an optimum short/medium term solution for the WWT issue in the area. On another perspective, 

alternative (1) does not nullify alternative (2), it can be considered an efficient stepping stone on the 

short/medium term, while the area of the new Al-Kurimat WWTP can be clearer in the future (long term) 

with the population expansion and hence clearer decision making can be done. 

Environmental and Social impact assessment 

Environmental impacts of the different components of the Helwan WWTP extension project in Arab Abu 

{ŀΩŜŘ - Giza governorate during both the construction and operation phases covers components including: 

1. Extension of existed Helwan WWTP; 
2. New pumping stations 2A and 3A.  
3. FMs 
4. El Saff canal  

The construction and operation of some/all of the components of the project listed above will also create 

additional activities/processes such as: 

1. Solid hazardous and non-hazardous waste generation during both construction and operation 
phases.  

2. Liquid waste generation during construction and treated effluent discharge during operation. 
3. Sludge generation, handling, storage and disposal/reuse, during operation of WWTPs. 
4. Development of on-site workers/staff workshops, offices and housing units during construction. 

The key receptors have considered include:- 

¶ Air (air quality and ambient noise); 

¶ Soil (soil quality, erosion, landscape);  

¶ Water (water quality and resource consumption);  

¶ Biological environment (Flora and Fauna); 

¶ Human environment (Occupational health & safety, Community safety, Visual impacts, traffic 
impacts and the Socio-economic and Health impacts).  

Environmental and Social impact during Construction phase 
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Positive Impacts 

¶ Creating job opportunities for skilled and unskilled during construction of the project different 
components (around 600 Labourers Staff and 150 Technical & Administration Staff).  

¶ Creating opportunities for companies working in contracting and construction of sewage 
networks. 

¶ Reviving economic activities for shops supplying construction materials in the area, due to selling 
necessary construction material. 

Negative impacts: 

¶ Dust generated during excavation may have some health impacts especially on individuals who 
suffer from allergy 

¶ Noise generated during construction may have an inconvenient impact on the surrounding 
populations, especially that some plots are located near some sensitive receptors such as primary 
schools, youth centres and mosques as well as other residential areas. 

¶ Storing of construction materials and excavation waste on the streets may affect the traffic.   

¶ Risks that accidents may occur as a result of failure to adhere to the safety and occupational health 
requirements among workers 

¶ Traffic jams in force mains routes areas.   

Environmental and Social impact during Operation phase 

Positive Impacts 

¶ Improve living conditions and sanitation facilities within project area severed  

¶ Creating job opportunities for some engineers, labours and skilled workers at the PSs and WWTP 
(around 150 manpower) 

¶ Stop the untreated wastewater disposal into Al-Saff Canal, 

¶ Significantly reduce the current pollution levels in the first reach of Al-Saff canal and improve the 
water quality in Al-Saff Canal, shown in Table 0-1. 
 

Table 0-1: Pollutants reduction loads in effluent before and after the extension of Helwan WWTP 

Parameters Before extension  After extension  
Pollutants load 

reduction % 

BOD (ton/day) 129.5 48.0 62.9% 

COD (ton/day) 207.5 64.0 69.2% 

TSS (ton/day) 148.0 40.0 73.0% 

 
 

¶ Presents advanced treated water quality to the farmers in the first reach of the canal, 

¶ Reduce health risk of residents, famers and crop consumers.   
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¶ Provide more good quality water in the canal which shall reduce the pressure on fresh water from 
the Nile River (about 800 m3/day). 

¶ Efficiently treat and utilize the sludge with anaerobic digestion to produce electricity to cover up 
to half of the electricity consumption of the WWTP. 

¶ Utilize the stabilized treated sludge in agricultural and farming purposes. 

¶ Reduce the greenhouse gases emissions from the wastewater and sludge treatment which shall 
reduce the impact on climate change. 

 
One important positive impact of this project is the improvement potential in the carbon footprint of 
Helwan WWT system. The carbon footprint study showed that the indirect emissions due to energy use 
from the grid are the major constitute of the carbon footprint. The three scenarios of the sludge digestion 
were compared with the current status and the more sludge digested, the more autonomous Arab Abu 
{ŀΩŜŘ ²²¢t ƛǎ ŀƴŘ ǘƘŜ ƭŜǎǎ ǘƘŜ ŎŀǊōƻƴ ŦƻƻǘǇǊƛƴǘ ǿƛƭƭ ōŜŎƻƳŜΣ ǿƘŜǊŜ ǘƘŜ ŜƴŜǊƎȅ ǎŀǾƛƴƎǎ ǊŀƴƎŜ ŀǊŜ мт҈ 
(scenario 1) and 51% (scenario 2, 3) of the WWTP consumption (without irrigation PS.), Figure 0-8. 
Demolition of the sludge drying beds will significantly decrease the direct emissions from the plant. 
Furthermore, the shift from secondary treatment to tertiary treatment will significantly decrease the 
emissions from the effluent discharge of the plant. In total, the project scenarios allow the decrease in 
emissions per capita served significantly; decreasing both direct and indirect emissions by varying figures 
depending on chosen scenario. Figure 0-9 shows the decrease in total emissions in ton CO2 equivalent 
ǇŜǊ ŎŀǇƛǘŀ ǎŜǊǾŜŘ ŦƻǊ !Ǌŀō !ōǳ {ŀΩŜŘ ²²¢tΦ 
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Figure 0-8: Indirect emissions due to electric energy consumption and production in the 
WWTP only and net electric energy 
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The project has a very strong potential when it comes to climate resiliency and vulnerability as, all the 

proposed project outputs and components may be considered as a reduction to the vulnerability to 

climate change as the project will: 

¶ Increase the wastewater conveyance network capacity, which will help contain more intense 

rainfall and storms/floods. 

¶ Supply unrestricted irrigation water quality with additional 800,000 m3/day, which would have 

otherwise been extracted from the Nile. This will help compact droughts and shortage of water 

resources and agricultural water stress. 

¶ Will improve wastewater treatment quality to compact the climate change impacts. 

¶ Compact the damage and halt in service due to power cutoffs by depending less on the national 

grid by utilizing energy recovery in sludge digestion. 

¶ Decreasing the carbon footprint per capita served by utilizing energy recovery and tertiary 

treatment. 

¶ Increasing the WWTP capacity along with upgrading to tertiary treatment will allow for more 

containment to the peak average daily water consumption increase as temperatures increase. 

 
Negative impacts: 

¶ Spread of some foul odours to the surrounding residential areas 

¶ Noise related to the operation of the PSs 

¶ Hydraulic capacity of al Saff canal should be increased to accommodate the new WWTP effluent 
of 800,000 m3/day. As seen in the following Figure 0-10 that the predicted water level will be 
overflow the canal bank in case of introduced the new flow 800,000 m3/day. 
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Figure 0-9: Emissions per capita served of Arab Abu Sa'ed WWTP present and future plans 

mailto:infra.engineering@yahoo.com


Helwan Wastewater Collection & Treatment Project                          ESIA Report 

Osman Towers, Nile Kornich, Maadi, Cairo-Egypt mail: infra.engineering@yahoo.com 
дϝгϫК ϬϜϽϠϜ- оϸϝЛгЮϜ ЅужϼнЪ 9                                                 Tel.002-02-25257562, Fax.02-25240448 

xxxviii 

¶ Implement the proposed subsurface drainage network (Studied by Drainage Research Institute 
and to be implemented by Egyptian Public Authority for Drainage Projects) comprises 6 drains.    

 

 

  

Figure 0-10: The water level results to Al-Saff old canal in model 
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Figure 0-11: Al-Saff canal and the locations of the proposed drains to serve Al-Saff area 
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Environmental and Social Management Plan 

The Environmental and Social Management Plan (ESMP) presented in this section reflects the 

implementation procedures and mechanisms as well as the roles and responsibilities for the 

implementation of the mitigation measures and monitoring activities for the expected impacts. 

The effectiveness of the proposed mitigation measures and environmental management plan will be 

monitored throughout the construction and operation phases of the project. Monitoring will be 

performed using calibrated equipment (where relevant) and standard techniques in order to ensure 

accuracy of the results. These results will be stored in an easy to access database and will be analysed and 

corrective/additional actions shall be undertaken as necessary. 

Table 0 -н and Table 0 -пprovide summary of the potential impact during construction and operation 

phases respectively.  

mailto:infra.engineering@yahoo.com


 

Table 0 -н: Summary of Impacts assessment during Construction Phase  

Overall Impact Significance 

Activities causing the 

impact  

Socioeconomic 
Community  

Health and 

Safety 

Traffic 

Impact  

Health and 

Safety 

Impact 

Assessment 

Visual 

Impacts 

Flora and 

Fauna 

Waste 

Generation 

and 

Disposal 

Water 

Resources 

Land and 

Soil 
Noise  

Dust and 

Air 

Emission 

Positive Minor Minor Moderate Minor Insignificant Moderate Minor Minor Minor Minor 

Construction of 

Helwan WWTP 

extension  

Positive Minor Minor Moderate Minor Insignificant Moderate Minor Minor Moderate Moderate 

Construction of PSs 

including all sub 

components 

Positive Moderate Major Moderate Minor Insignificant Moderate Minor Moderate Moderate Moderate Construction of FMs 
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Table 0 -о: Summary of Impacts assessment during Construction Phase (considering mitigation measures) 

Overall Impact Significance 

Activities causing the 

impact  

Socioeconomic 
Community  

Health and 

Safety 

Traffic 

Impact  

Health and 

Safety 

Impact 

Assessment 

Visual 

Impacts 

Flora and 

Fauna 

Waste 

Generation 

and 

Disposal 

Water 

Resources 

Land and 

Soil 
Noise  

Dust and Air 

Emission 

Positive Insignificant Insignificant Minor Insignificant Insignificant Minor Insignificant Insignificant Insignificant Insignificant 
Construction of Helwan 

WWTP extension  

Positive Insignificant Insignificant Minor Insignificant Insignificant Minor Insignificant Insignificant Minor Minor 

Construction of PSs 

including all sub 

components 

Positive Minor Moderate Minor Insignificant Insignificant Minor Insignificant Minor Minor Minor 
Construction of FMs 
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Table 0 -п: Summary of Impacts assessment during Operation Phase 

Overall Impact Significance 

Activities causing 

the impact  

Socioeconomic Community  

Health and 

Safety 

Traffic 

Impact 

Health and 

Safety 

Impact 

Assessment 

Visual 

impacts 
Wastes 

Water 

Resources 

Land and 

Soil 
Noise Impact 

Carbon 

footprint & 

Climate 

Change 

Air 

Emissions, 

Dust and 

Odour 

Positive Positive 

Minor 

 

Major Minor Moderate Positive Minor Minor Positive Minor 

Operation of 

Helwan WWTP 

extension 

Positive Positive Minor Moderate Minor Moderate Positive Minor Moderate Insignificant Minor 

Operation of PSs 

including all sub 

components 

Positive N/A Minor Minor Moderate Insignificant Minor Moderate Insignificant N/A Minor 

Operation of FMs 
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Table 0 -р: Summary of Impacts assessment during Operation Phase (considering mitigation measures) 

Overall Impact Significance 

Activities 

causing the 

impact  

Socioecono

mic 

Community  

Health and 

Safety 

Traffic 

Impact 

Health 

and Safety 

Impact 

Assessme

nt 

Visual 

impacts 
Wastes 

Water 

Resources 

Land and 

Soil 
Noise Impact 

Carbon 

footprint & 

Climate 

Change 

Air 

Emissions, 

Dust and 

Odour 

Positive Positive Insignificant Moderate  Minor Minor Positive 
Insignific

ant 
Minor Positive Minor 

Operation of 

Helwan WWTP 

extension 

Positive Positive Insignificant Minor Minor Minor Positive 
Insignific

ant 
Minor Insignificant Minor 

Operation of PSs 

including all sub 

components 

Positive N/A Insignificant Minor Minor Insignificant 
Insignificant

  

Insignific

ant 
Insignificant N/A 

Insignifican

t 

Operation of 

FMs 
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CHAPTER 1 

Introduction, Approach and Methodology 
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1. Introduction , Approach and Methodology  

1.1 Background  
In Egypt, the gap between water and sanitation coverage has grown, with access to drinking water 

reaching 96.6% based on CENSUS 2006 for Egypt overall (99.5% in Greater Cairo and 92.9% in rural areas) 

and access to sanitation 50.5% (94.7% in Greater Cairo and 24.3% in rural areas - according to the Central 

Agency for Public Mobilization and Statistics (CAPMAS). 

This gap and the related pollution concerns are prompting the Government to adopt more aggressive 

strategies to extend the relevant infrastructure. In particular, according to the Memorandum of 

Information distributed previously to potential bidders for the 6th of October wastewater treatment 

plant, the government of Egypt aims to expand wastewater capacities from 60% of the cities covered at 

present, to 100%. 

In that perspective, the government envisages to substantially increase its investment in the water sector, 

while, in parallel, seeking to scale up private sector participation in the financing, design, construction, 

operation and maintenance of wastewater treatment plant projects, such as this one. 

The initial Helwan Wastewater Project including Helwan Wastewater Treatment Plant is considered as 

one of the four largest wastewater projects established in Egypt during the eighties of the last century. 

Helwan Wastewater treatment plant has a capacity of 550,000 m3/day. 

The project of Helwan is designed and implemented to serve the southern part of Greater Cairo as shown 

in Figure 1-1, which starts from Al-Maadi and extends southward for a distance of 30 km, to serve 

residential areas.  Industrial areas, including iron and steel factories, coke factories, forgings, cement 

factories, the Nasr Company for Cars, many military factories in the region, in addition to the residential 

areas and industrial areas covered by the wastewater project. It also serves Helwan University and many 

military and security sites, including Helwan Airport, Tora Prisons, and security forces in Tora, Police 

Trustees Institute in Tora, Helwan Air Force Secondary School, entertainment and commercial areas. 

The proposed project Upgrade and Extension of Helwan Wastewater Treatment Plant (WWTP) from 

secondary treatment of 550,000 m3 per day to advanced treatment and expand the total capacity of the 

plant to 800,000 m3 per day (additional 250,000 m3/day as first phase at year 2037). The project will 

dispose the 800,000 m3/day advanced treated water to Al-Saff Canal to utilize the treated water in 

irrigation and supplement the water deficit in the region. After completing the treatment of wastewater 

in WWTP in Abu {ŀΩŜŘΣ the treated effluent is discharged by gravity to the irrigation station located in the 

²²¢tΩǎ ǎƛǘŜΣ ǿƘƛŎƘ ƛƴ ǘǳǊƴ ƭƛŦǘǎ ǘƘŜ ǿŀǘŜǊ ǘƻ ǘƘŜ ǎƻǳǊŎŜ ƻŦ άAƭ {ŀŦŦέ /ŀƴŀƭΣ ƭƻŎŀǘŜŘ оΦр ƪƳ ŀǿŀȅ ŦǊƻƳ 

WWTP. 

Besides the upgrade and extension of the existing Helwan WWTP, the project shall also include: 

Construction of new collectors; Construction of new wastewater pumping stations WWPSs, screw PS, and 

WWPS in the same location as 15th of May WWTP to divert the wastewater from 15th of May City to 

Helwan WWTP. The available treated excess water shall provide an additional source of water, thus 
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improving the economic situation for farmers and agricultural activities in the area. Also, this project will 

improve the health and environmental situation of the population living in the southern part of Cairo 

Governorate. 

 

Figure 1-1: Project location 
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1.2 Project Justification  
The proposed project of upgrade and extension of Helwan WWTP is included as one of the projects in the 

National Action Plan of Egypt (NAP) 2015 and is a top priority of the Government of Egypt. It contributes 

towards an efficient and sustainable water resources management in Egypt as well as to the Egyptian 

climate protection efforts.  

The proposed project of upgrading and extension of Helwan (Arab Abo {ŀΩŜŘύ WWTP from 550,000 m3/day 

second treatment to 800,000 m3/day Advanced Treatment shall: 

¶ Stop the untreated wastewater disposal into Al-Saff Canal, 

¶ Significantly reduce the current pollution levels in the first reach of Al-Saff canal and 
improve the water quality in Al-Saff Canal, 

¶ Presents advanced treated water quality to the farmers in the first reach of the canal, 

¶ Provide more excellent quality water in the canal which shall reduce the abstraction of 
fresh water from the Nile River.  

¶ Efficiently treat and utilize the sludge with anaerobic digestion to produce electricity to 
cover up to half of the electricity consumption of the WWTP. 

¶ Utilize the stabilized treated sludge in agricultural and farming purposes. 

¶ Reduce the greenhouse gases emissions from the wastewater and sludge treatment 
which shall reduce the impact on climate change 

The project will support the depollution of Southern region of Greater Cairo and Al-Saff Canal and provide 

an additional source of water and thus improve the economic situation for agriculture. The project will 

improve the health and environmental situation of the people living in the Governorate of Cairo. The 

project will contribute to the environmental sound disposal/utilization of effluent and sludge as well as 

energetically optimized and environmental sound sludge treatment.  

LŦ ǘƘŜ ǇǊƻƧŜŎǘ ƛǎ ƴƻǘ ŜȄŜŎǳǘŜŘ ƛƴ ŎŀǎŜ ƻŦ άbƻ tǊƻƧŜŎǘ !ƭǘŜǊƴŀǘƛǾŜέΣ IŜƭǿŀƴ ²²¢t ǎƘŀƭƭ ƴƻǘ ōŜ ŀōƭŜ ǘƻ ǊŜŎŜƛǾŜ 

and handle the future flows. The high level of pollution due to un-proper level of treatment of wastewater 

received by the WWTP as well as the current sludge treatment and handling shall increase and 

consequently the level of pollution reaches the Al-Saff Canal and ultimately reaches the land and farmers 

shall also increase. This level of pollution shall affect the human health as well as the limited available 

water resources. 

Considering the serious environmental and socio-economic currently attributed by the poor treatment 

efficiency of the WWTP the upgrade and extension project is essential, especially with view of 

improvements in human health, water resources and energy efficiency. 

 

1.3  ESIA Objectives and Purpose of the Report  
A feasibility study, initially funded by the African Development Bank in 2015, was updated by the EU 

delegation in Cairo (conducted by Atkins-Chemonics). This study was the base for the required tasks of 

this assessment as it was required from the consultant to focus on the rational and findings of the said 
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updated study. The current ESIA assignment also aimed at completing the existing study in order to 

support the respective appraisal processes of AFD and EIB to ensure that both agencies have access to the 

required information to mobilize financing for the Project at key steps in their evaluation of the Project. 

Moreover, assessment of the environmental and social impacts for  the proposed upgrade and extension 

of the Helwan (Arab Abo {ŀΩŜŘ ) WWTP is a prerequisite for implementing developmental projects both 

by financing agencies ( EIB and AFD) and the Egyptian Environmental Affairs Agency (EEAA).  Accordingly 

this study has been prepared for performing an Environmental and Social Impact Assessment (ESIA), 

following Terms of Reference (TORs, aiming at providing a detailed analysis of the anticipated 

environmental and social safeguard issues associated with proposed project; and to develop an 

environmental management and monitoring plan to be implemented during the construction and 

operation of the project.   

The Ministry of Environment is engaged as a key stakeholder so as to inform the content of the ESIA, 

ensure Egyptian requirements are met and that the ESIA can be used for environmental permitting for 

construction and operation of the upgrade and extension of the WWTP. The ESIA will be for the benefit 

of the Government of Egypt. 

According to the ESIA guidelines and procedures of EIB and AFD environmental and social requirements 

and by the Ministry of Environment ς EEAA January 2009 (amended in October 2010), the project falls 

under Category C projects.  

This ESIA report has been compiled as part of the ESIA process in accordance with Egyptian environmental 

Law number 4 for the year 1994 amended by law number 9 for the year 2009 and Law 105 for the year 

2015. It has taken into account the environmental regulations and requirements of funding institutions 

including the EIB and AFD safeguard policies.  

The report includes the identification and evaluation of the potential environmental impacts due to the 

construction and operation of different components of the project.  It also includes proposed mitigation 

and monitoring measures to control/minimize the effects of the identified negative impacts. In general, 

the objectives of the ESIA study were to:  

¶ The description of the project: location, site, design, size; the physical characteristics of the 

project (including any demolition or land-use requirements); technical capacity and 

characteristics of the operational phase. 

¶ Identify the various elements that may affect human health and safety as well as have an 

impact on different ecosystems; 

¶ The description of the baseline scenario ς adequate and appropriate quantitative and 

qualitative, primary and secondary data on the relevant aspects of the existing state of the 

environment and social context and the likely evolution thereof without implementation of 

the project, paying attention to any area of particular environmental and social importance 

and the use of natural resources. In doing so, the Consultant shall specify the quality of surface 

ŀƴŘ ƎǊƻǳƴŘǿŀǘŜǊ ǿƛǘƘƛƴ ǘƘŜ tǊƻƧŜŎǘΩǎ ŀǊŜŀ ƻŦ ƛƴŦƭǳŜƴŎŜΦ 
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¶ Highlight and review the legislations under which the project will be implemented; Current 

knowledge and methods of assessment, as well as the applicable laws and regulations of the 

jurisdictions of Egypt that relate to environmental and social matters. 

¶ Determine the social and environmental impacts in a quantitative manner whenever possible 

taking into account different projects activities at various stages (planning, construction, 

operation and decommissioning) and their impact on environmental and social issues; 

¶ Perform a preliminary carbon footprint assessment, including both construction and a 20 year-

operation period. As the detailed design for the WWTP is not available yet, different 

assumptions for energy produced by bio-digesters may be drawn from comparable projects.  

¶ Assessment of the likely significant effects of the proposed project on environmental and social 

aspects, including biodiversity, population, human health, land (e.g. land take), soil (e.g. 

organic matter, erosion, compaction, sealing), water (e.g. hydro morphological changes, 

quantity and quality), air, climate (e.g. GHG emissions, impacts relevant to adaptation), 

landscape, material assets, human rights resulting from inter alia: 

o the existence of the project, 

o the use of natural resources, 

o the emissions of pollutants, noise, vibration, light, heat and radiation, 

o the risks to human well-being, cultural heritage or the environment, 

o the technologies and substances used, 

o the accumulation of effects with other projects and/or activities. 

¶ The description should cover the direct effects and any direct, secondary, cumulative, trans- 

boundary, short-, medium- and long-term, permanent and temporary, positive and negative 

effects of the project. 

¶ In particular the review of the draft ESIA should include: 

o Analysis of the physio-chemical, biological and socio-economic conditions at the level 

of the Al Saff canal and the anticipated environmental and social impacts of the 

discharge of treated water and the expansion activities of the canal over 25 km; 

o Analysis of social risks associated with the installation of sewer collectors and backups 

and permanent access to the network; 

o Description of the management and treatment of industrial wastewater (types of 

Discharges, internal treatment method, discharge agreement, etc.) 

o Description of current practices in E&S management of the WWTP. 

¶ The description of the reasonable alternatives (for example in terms of project design, 

technology, location size and scale) to the proposed project and an indication of the main 

reasons for selecting the chosen option, including a comparison of the environmental effects.  

Analyze and select the most appropriate alternatives based upon the analysis and evaluation 

of environmental and social concerns; 

¶ Prepare the environmental and social management plan (ESMP) to mitigate adverse impacts 

(social and environmental). The ESMP includes performance indicators and monitoring 
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requirements for the impacts in accordance with relevant environmental and social laws and 

regulations.  

¶ Develop a monitoring program in order to identify; 1) any unexpected cases which may appear 

ŘǳǊƛƴƎ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴΤ ŀƴŘ нύ ǘƘŜ ŜŦŦŜŎǘƛǾŜƴŜǎǎ ƻŦ ǘƘŜ ƛŘŜƴǘƛŦƛŜŘ ƳƛǘƛƎŀǘƛƻƴ 

measures during implementation; 

¶ Comprehensive and context-specific stakeholder identification and analysis, including 

identification of individuals and communities actually and potentially impacted by the project, 

in particular vulnerable individuals or groups, as well as other relevant stakeholders. 

Description of the precise public engagement and consultation activities undertaken with 

different groups of impacted individuals, communities and other relevant stakeholders. The 

Consultant shall be particularly attentive in integrating gender-sensitive measures in the 

stakeholder engagement process. 

¶ Arrangements for grievance mechanisms and for steps that will be taken to ensure effective 

access to remedy for affected stakeholders. 

¶ Public consultation ensuring participation by stakeholders such as women and farmers. To be 

noted that one public consultation meeting has already been held. 

¶ Description of information sharing, reporting and disclosure undertaken as part of the impact 

assessment and details on how feedback was taken into consideration in the identification and 

assessment of impacts, design of project alternatives, impact mitigation and monitoring. 

¶ Assessment of the natural, man-made disaster and accidental risks to which the project could 

be vulnerable and, where appropriate, descriptions of the measures foreseen to prevent such 

risks, as well as measures regarding preparedness for and response to emergencies, to be 

included as part of the ESMP. 

¶ Confirmation that the project does not involve involuntary resettlement, impacts on 

vulnerable groups, Indigenous Peoples, minorities and/or cultural heritage. Should the Project 

be found to include any of the above, additional assessments will be required. 

¶ Risk assessment and identification of people and physical assets in the vicinity of the WWTP  

¶ A non-technical summary of the information provided under the above-mentioned headings. 

¶ A final ESIA report ready for submission to the relevant authority for approval 

The findings included in this ESIA study will provide decision makers with the needed information in order 

to minimize the unfavorable impacts and develop the best compensation strategy, if needed. 

1.4 Report Structure  
The ESIA consists of Executive Summary, (8) chapters and Annexes, which provide a concise and stepped 

approach to the ESIA study for the construction and operation of proposed project.  A description of report 

contents is briefed in Table 1-1 below: 
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Table 1-1: ESIA report structure 

Chapter Contents 

Executive Summary  
A non-technical summary of the information provided under 
the eight chapters mentioned below 

Chapter 1  

Introduction, approach and 
methodology 

Contains project justification, a brief description of the 
proposed activity and an outline of the report structure. 
Outlines the approach to the ESIA study and summarizes the 
process undertaken for the project to date. 

Chapter2Ο  

Project Description 
Includes a detailed description of the proposed activities. 

Chapter 3Ο 

Regulatory Framework 

Outlines the legislative, policy and administrative 
requirements applicable to the proposed development. 

Chapter 4Ο 

Environmental and Social Baseline 

Describes the environmental and social baseline conditions in 
the project region. 

Chapter 5  

Stakeholder Engagement and 
Consultation Activities 

Aims at highlighting the key consultation and community 
engagement activities and their outcomes, in addition to 
outlining the validity and reliability of the collected data.   

Chapter6  

Environmental and Social Impact 
Assessment 

Describes and assesses the potential environmental and 
socio-economic impacts of the proposed project on different 
receptors and describes relevant mitigation measures.   

Chapter 7  

Analysis of Project Alternatives 

Describes and assesses the project alternatives and 
recommend  the viable options 

Chapter 8 

Environmental and Social 
Management Plan 

Describes the identified mitigation measures in the 
environmental management and monitoring plan 

Annexes  

1. List of participants 

2. Climate Resiliency and Vulnerability Assessment 

3. Climate change assessment, Carbon Footprint 

4. (a) Helwan WWTP - Influent flow 2019/2020 
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Chapter Contents 

Wastewater Quality laboratory data (July ςOctober 
2020) 

(b) Sludge samples lab. results for heavy metals and E. 
coli of Helwan WWTP Nov. 2020 

5. English Summary,  Hydraulic Study 

Hydraulic Capacity of Al-Saff Canal after increase the 
existing capacity of wastewater treatment plant in 
Arab Abo-SaΩŜd from 550,000 m3/day to be 800,000 
m3/day 

6. English Summary, Hydraulic Capacity Study 

Hydraulic Capacity of Al-Saff drains after increase the 
existing capacity of wastewater treatment plant in 
Arab Abo-SaΩŜd from 550,000 m3/day to be 800,000 
m3/day 

 

 

1.5 Approach and Methodology  
The ESIA is a systematic process where the potential negative and positive impacts of the project on the 

bio-physical and socio-economic environment are identified, assessed and ς if avoidance is not feasible 

-mitigated. The following sections include the methodologies that were adopted by the Consultant 

during the different stages of the ESIA process. 

1.5.1 Environmental Impact Assessment phase  

Each potential impact resulting directly or indirectly from the project is categorized based on the Basic 

Impact Index and the Receptor Sensitivity. Based on these two parameters, the Impact Significance is 

evaluated. The significance of each potential impact will depend on the project activities and the 

potential impacts on the environmental receptor. Basic Impact Index: The criteria for defining the basic 

impact index includes assessing the following parameters, see Figure 1-2. 

¶ Magnitude: describes the quantity of the resource (or receptor) potentially affected by the 
activity.  

¶ Spatial extent: the geographical area over which the impact is experienced.    

¶ Duration: the length of time over which the impact will be experienced.  An impact may be 
present only while an activity is active, or it could persist long after the activity has ceased, in 
which case the duration may be regarded as the time the receptor needs to recover from the 
effect.  
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Figure 1-2: Basic Impact Index Assessment 

Each potential impact should be evaluated by applying descriptors to each of the above criteria, based 

on qualitative or, to the extent possible, quantitative evaluation, as follows.  

The magnitude of impact is allocated one of the following categories: 

¶ Very Low (1):  A very small proportion of the receptor is affected.  

¶ Low (2):  A small proportion of the receptor is affected.  

¶ Moderate (3): A moderate proportion of the receptor is affected.  

¶ High (4):  A large proportion of the receptor is affected.  

¶ Very High (5): A very large proportion or all of the receptor is affected.  

The spatial extent of impact is allocated one of the following categories:  

¶ N (0): No effect.  

¶ Very Low (1): Local scale impact in the immediate area of the activity.  

¶ Low (2): Local impact in the study area.  

¶ Moderate (3): Regional scale impact.  

¶ High (4):  National scale impact.  

¶ Very High (5): Global scale impact.  

 Duration of impact is described by one of the following categories: 

¶ N (0): No effect.  

¶ Very Low (1): Less than one year.   

Basic 
Impact 
Index

Duration 

Spatial 

Magnitude

N 
Very 
Low

Low Moderate High
Very 
High
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¶ Low (2): One to five years.  

¶ Moderate (3): Five to ten years.  

¶ High (4):  Greater than ten years.  

¶ Very High (5): Irreversible.  

The relative importance of each criterion, as illustrated in will be evaluated on a scale from zero to five, 

and expressed as follows: Nil (N), Very Low (VL), Low (L), Moderate (M), High (H), and Very High (VH). 

The highest figure is assigned to an impact when there is uncertainty about the criteria, so as to reduce 

the chance of underestimating an impact; thereby minimizing risk. The Basic Impact Index, see Table 1-2, 

is obtained by the weighted average of these three values, to obtain a whole number between 0 and 5.  

The magnitude's weight is twice that for spatial extent and duration. 

Table 1-2: Basic Impact Index 

Basic Impact 
Index 

N VL L M H VH 

Magnitude 0 1 2 3 4 5 

Spatial Extent 0 1 2 3 4 5 

Duration 0 1 2 3 4 5 

 

Receptor Categorization: is based on the relationship between the respective project activities and the 

present baseline environment (the receptor). It is assessed based on the vulnerability of the receptor, 

including the surrounding population and environment. To illustrate, if the effect of an impact on a 

receptor is more readily absorbed and easily mitigated, it is less sensitive. On the other hand, as an 

impact is more challenging to mitigate and cannot be absorbed by the population and/or environment it 

becomes more sensitive and requires an extensive management plan. 

The sensitivity of the receptor is assessed as: 

¶ Low: High capacity to absorb/mitigate impact 

¶ Medium: Limited capacity to absorb/mitigate impact 

¶ High: No capacity to absorb/mitigate impact 
Impact Significance: The final impact significance is the result of the combination of the Basic Impact 

Index and the Receptor Categorization, as shown in Table 1-3, where impact significance may result in 

one of the following classes: Insignificant (IN), Minor (MI), Moderate (MO) or Major (MA). 
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Table 1-3: Impact Significance 

 

Receptor 

Categorization  

Basic Impact Index 

Negative /Adverse Beneficial 

N VL  L M H VH 

Positive 
L  IN IN IN MI MO MA 

M IN IN MI MO MA MA 

H IN MI MO MA MA MA 

 

Environmental impacts are caused by environmental aspects and can have a direct impact on the 

environment, contribute indirectly to a larger environmental change, or be cumulative. Those impacts 

rated as Minor, Moderate or major are considered to require mitigation measures in order to eliminate 

the impact or, where this is not possible, to reduce their significance ranking to Minor or Insignificant. 

Wherever possible, the impact assessment is based on a quantifiable analysis, in order to compare the 

expected impacts with relevant and applicable laws and standards, as detailed in Chapter 3 of this 

report.  

The potential impacts are assessed under the assumption that the planned pollution control measures 

described in Chapter 6 of this report will be implemented.  

9ŀŎƘ ƛƳǇŀŎǘΩǎ ǎƛƎƴƛŦƛŎŀƴŎŜ ƛǎ ŘŜǘŜǊƳƛƴŜŘ ōŀǎŜŘ ƻƴ ƛǘǎ ŜŦŦƭǳŜƴŎŜ ƻƴ ǊŜǎƻǳǊŎŜǎ ŀƴŘκƻǊ ǊŜŎŜǇǘƻǊǎΣ ŀǎ ǿŜƭƭ ŀǎ 

ǘƘŜ ŀǊŜŀΩǎ sensitivity and the implied magnitude of change, see Figure 1-3. 
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Figure 1-3: Potential environmental and social impacts versus sensitive receptors 

 

1.5.2 Social Impact  Assessment Data Collection Methodology  

The consultant has adopted a multistage analysis strategy, several data collection methods and tools were 

applied using the Participatory Rapid Appraisal approach. This approach ensures that local community 

groups participated to the study. Data was collected in coordination with relevant stakeholders. 

A number of qualitative data collection tools were applied to ensure balanced representation of different 

beneficiary groups. The consultant has also reviewed relevant secondary data sources such as: project 

technical studies, relevant reports and previous literature. The research team has conducted several field 

visits to assess the baseline conditions. The applied methodology in the social impact assessment can be 

summarized as follows in Figure 1-4: 
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Figure 1-4: Methodology and Data collection tools 

 

Source of information 

Secondary data

Secondary resources 
review:

1- Legislatives

2- Project Technical 
Reports

3-National reports 

4- Websites and internet

Primary Data

Observations 
and site visits

1- observation 
sheets

2- Site visit 
checklist

Qualitative tools

2- Stakeholders 
Consultation 

3- In-depth 
interviews 
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2. Project Description including Alternatives  

2.1 Project background  
Cairo wastewater system was initiated in 1914, and it was shallow sewers and pneumatic ejectors. Such 

system went out of efficient service 60 years later due to increased population, and emergency projects 

needed to be done to save the situation especially after severe flooding of Cairo in the period between 

мфсп ǘƛƭƭ мфссΦ ¢Ƙƛǎ ǊŜǉǳƛǊŜŘ ŀ ƴŜǿ ǇŜǊǎǇŜŎǘƛǾŜ ƻƴ /ŀƛǊƻΩǎ ǿŀǎǘŜǿŀǘŜǊ ǎȅǎǘŜƳΤ ǿƘŜǊŜ ŀ Ƨƻƛƴǘ ŦǳƴŘ ǿŀǎ 

signed by the British and American funds to completely renew the wastewater collection system on both 

banks of the River Nile in Cairo. Such system depended on gravity main collectors and deep culverts, and 

divided Cairo catchment areas into generally four major parts: North east, south east, North west and 

South west of Cairo, each of these major catchments were to be served by a big scale wastewater 

treatment plant. 

The North part of Greater Cairo East Bank wastewater is collected through tunnels and culverts that 

convey the collected wastewater to both Gabal Asfar WWTP and Berka WWTP. The Third WWTP 

constructed at the Northern part of the East Bank is Shoubra Al-Khemah WWTP with capacity of 600,000 

m3/day. The Southern part of Cairo is depending on a separate collection and treatment system, starting 

from the south of Maadi district. Wastewater is collected and delivered through culverts and in-series 

screw pump stations further south to Helwan. 

Due to the long length of the served area at the East Bank of Cairo, the collection system was divided into 

two main directions. The first direction which collects the wastewater and converts it to the north 

direction started from the south part of Cairo at Maadi area and passes through the East Bank districts 

collecting sewage water until it reaches to the North of Cairo at Amirya pump station. The second direction 

of wastewater collection was to the south where it also started from a matching line at Maadi area and 

started diverting sewage to the southern direction at Helwan via a series of collectors, trunk mains and 

ǎƛǊŜǎ ƻŦ ǇǳƳǇ ǎǘŀǘƛƻƴǎ ǳǇ ǘƻ IŜƭǿŀƴ ²²¢t ŀǘ !Ǌŀō !ōƻ {ŀΩŜŘ ŀǊŜŀΦ 

The catchment zone of Helwan project extends from the Cairo ring road on the north direction down to 

the rural area of Arab Abu-{ŀΩŜŘ ƛƴ ǘƘŜ ǎƻǳǘƘ ŘƛǊŜŎǘƛƻƴΣ ŀƴŘ ŦǊƻƳ YŀǘǘŀƳƛŀ ƻƴ ǘƘŜ 9ŀǎǘ ǎƛŘŜ ǘƻ ǘƘŜ bƛƭŜ 

Cornish on the West side . In addition , the current wastewater and treatment system of Helwan receives 

wastewater from the areas of Mokattam middle knoll, Almeerage and Sakr Koreach, Wadi Digla, Al 

Autostrad, Zahraa Al Maady and parts of New Cairo, Tura(s), Al Maasara(s), Al Teben and Helwan areas 

up to Arab Abu-{ŀΩŜŘ ŀƴŘ ǘƘŜ ƴŜǿ ǊŜƎƛƻƴŀƭ ǊƛƴƎ ǊƻŀŘ ǘƻ ǘƘŜ ǎƻǳǘƘ ƻŦ /ŀƛǊƻΦ 

Since the first Master Plan of Helwan General Wastewater Project, which was prepared and construction 

ǎǳǇŜǊǾƛǎŜŘ ōȅ ǘƘŜ DŜǊƳŀƴ /ƻƴǎǳƭǘŀƴǘ ά5ƻǊǎŎƘ /ƻƴǎǳƭǘέΣ Ƴŀƴȅ ŘŜƳƻƎǊŀǇƘƛŎ ŎƘŀƴƎŜǎ ƘŀǾŜ ōŜŜƴ 

introduced and many additional residential areas have been added to the catchment areas of the southern 

zone of Cairo. Those include the extended population increase and additional development areas at the 

districts of Al Maadi, Helwan and 15th of May city. In addition new settlements on the eastern direction 
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of the autostrad up to New Cairo have been developed and its generated sewage was transferred to the 

ŎƻƭƭŜŎǘƛƻƴ ǎȅǎǘŜƳ ƻŦ IŜƭǿŀƴ ǇǊƻƧŜŎǘ ǘƘŀǘ ŜƴŘǎ ōȅ IŜƭǿŀƴ ²²¢t ŀǘ !Ǌŀō !ōƻ {ŀΩŜŘΦ 

The original project was divided to several contracts and funded by the European International 

Development Agencies together with the local component of the project budget. The master plan and the 

project designs were completed in 1978 based on constructing two stages; the first up to 1992 and the 

second stage up to the year 2000. The first stage of Helwan wastewater treatment plant has a design 

capacity of 350,000 m3/day to serve approximately one million inhabitants. The plant capacity was 

increased to 550,000 m3/day by the Arab-Contractors company to serve approximately 1.5 million 

inhabitants. The plant expansion was completed and set into operation in 2010. However, It should be 

noted that the plant has seen sever discussions before it was finally handed over to GCWC for operation 

due to technical problems in the performance of the plat, the effluent quality that was not matching with 

the contract conditions/ Egyptian laws, and the operation/maintenance conditions of different 

electromechanical equipment. The operator (Arab contractors for operation & maintenance received a 

huge penalty deducted from its invoices. The location of both Helwan and 15th May WWTPs is shown in 

Figure 2-1 below. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2-1: Location of Helwan and 15th May WWTPs 
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The treated wastewater from this plant is pumped to a ground reservoir with a size of 550,000 m3 at Arab 

Abu-{ŀΩŜŘ Ŏŀƴŀƭ ǘƻ ƛǊǊƛƎŀǘŜ ƴŜǿ ǊŜŎƭŀƛƳŜŘ ǊǳǊŀƭ ŀǊŜŀǎΦ ¢ƘŜ ƛǊǊƛƎŀǘƛƻƴ ǇǳƳǇ ǎǘŀǘƛƻƴ ŎǳǊǊŜƴǘ ŜŦŦƛŎƛŜƴŎȅ ƛǎ ƴƻǘ 

more than 60% due to technical problems in the pumps and the automatic control system. 

In addition to Helwan wastewater treatment plant, the city of 15th of May has its own tertiary treatment 

plant of 30,000 m3/day design capacity which is over loaded at the moment with more than double of its 

original capacity and is currently under rehabilitation. The excess flow is directed to Helwan Arab abo 

ǎŀΩŜŘ ²²¢tΣ ƛǘǎ ƎŜƴŜǊŀƭ ƭŀȅƻǳǘ ƛǎ ǎƘƻǿƴ ƛƴ Figure 2-2. However, the tertiary treatment in 15th May WWTP 

was mainly planned to re-use the treated effluent for irrigation of the green areas and parks of the city. 
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Figure 2-2: Current General lay out of Heƭǿŀƴ ό!Ǌŀō !ōǳ {ŀΩŜŘ ²²¢tύ1 

 

                                                           
1 COWI-ATKINS- άRehabilitation & Extension of Various WTPs-WWTPs Prefeasibility Studyέ Aug 2020 -Helwan Wastewater 

Expansion Project 
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2.2 Project Rational  
The economic benefits of investment in infrastructure projects in general, and water and sanitation 

projects, in particular, are much higher than the cost of the funds invested in them. Water supply and 

sanitation projects have several impacts, including effects on health, education, gender and social 

inclusion, and on income and consumption. In addition, the water shortage problem in Egypt and shortage 

of irrigation water are serious issues. The current per capita share of water is below the water poverty 

limit of 1,000 m3κŎŀǇƛǘŀκȅŜŀǊ ό!ƴ 9ƎȅǇǘƛŀƴ ǇŜǊǎƻƴΩǎ ǿŀǘŜǊ ǎƘŀǊŜ ƛǎ срл Ƴ3/capita/year as per the National 

Water Resources Plan 2017 and the Sustainable Development Strategy ς 9ƎȅǇǘΩǎ ±ƛǎƛƻƴ нлолύΦ 

The existing IŜƭǿŀƴ ό!Ǌŀō !ōƻ {ŀΩŜŘύ ²²¢t ƛǎ ŎǳǊǊŜƴǘƭȅ ǎŜǊǾƛƴƎ ŀ ǇƻǇǳƭŀǘƛƻƴ ƻŦ ŀōƻǳǘ мΦс Ƴƛƭƭƛƻƴ ŎŀǇƛǘŀ 

within different areas starting from the Ring road at Maadi to Helwan and El-Tebeen in the south of Cairo. 

Initially designed with a capacity of 550,000 m3/day, it is now overloaded as the current average 

wastewater generation is about 587,874 m3/day, and reaches 700,000 m3/ day in summer ς resulting in 

the intermittent discharge of untreated wastewater flows into Al Saff irrigation Canal. Moreover, the 

estimated wastewater generation is expected to increase up to 1,167,925 m3/day by 2052, so that the 

addition of new treatment capacities up to 250,000 m3/day as a first stage is urgently required.  

Furthermore, Improving the existing wastewater facilities in South of Cairo through the diversion of 

wastewater flows from the flooded main collectors (culverts) and pumping stations will enhance the 

standard of living at Helwan area and overcome the negative health and diseases effect generated by the 

flood of raw sewage at the walkways and streets of Helwan catchment zone due to insufficient capacity 

of both the collection and treatment facilities.  

Contributing to increased coverage of improved sanitation and clean environment for the nearly 2.25 

million population living in this area, by the completion of the collection system and treatment facilities 

with the additional treatment capacity of 250,000 m3/day as a first phase is urgent priority and a first 

objective of this project 

One of the main objectives of the project also is to improve the quality of treated wastewater discharged 

into the Al Saff canal. Where, Irrigation water presents approximately 78% of water demand in Egypt; 

therefore, establishment of new water resources is strongly required by treating the wastewater inflow 

all over Egypt in general and specially inflow to Helwan WWTP. Currently, the effluent from Helwan WWTP 

is mixed with untreated over capacity wastewater and consequently does not meet the standards of the 

irrigation water quality. 

The main objectives of the project can be summarized as follows: 

1. Promote efficient and sustainable wastewater treatment in South of Cairo Governorate: where 

ǘƘŜ tǊƻƧŜŎǘ ǿƛƭƭ ŀƭƭƻǿ ŀŎŎƻƳƳƻŘŀǘƛƴƎ ǘƘŜ ŀǊŜŀΩǎ ŘŜƳƻƎǊŀǇƘƛŎ ƎǊƻǿǘƘΣ ŜƴǎǳǊƛƴƎ ǘƘŀǘ ǘƘŜ ǘŀǊƎŜǘŜŘ 

population of approximately 2,000,000 (by year 2037) benefits from a safely managed wastewater 

service. 

2. Reduce wastewater related pollution in the Al Saff Irrigation Canal and promote the use of 

unconventional water resources: The Project will allow Helwan WWTP to achieve the regulatory 
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thresholds in terms of water discharged into the Canal, and allow for the safe reuse of at least 

500,000m3/day of treated wastewater for unrestricted irrigation agricultural purposes. 

3. Promote a climate change-friendly growth: besides its benefits in terms of adaptation to the 

growing climate change-driven water stress, the Project will allow Helwan WWTP to be 

autonomous for a significant percentage of its electricity needs depending on the share of sludge 

anaerobic digestion and energy recovery that will be decided for this project. This will also 

enhance Operation and maintenance costs and reduce the reliance on the power from the 

National Grid. 

2.3 Current Wastewater treatment scheme project components  

2.3.1 Service Catchment Area of Helwan WWTP 

The sanitation project in Helwan is designed with capacity of the treatment plant of 550,000 m3/day (first 

and second stages). The project is designed to accommodate the residential, service and industrial 

discharges for the service area, which starts from the south of Maadi (area in the north of the project) to 

ǘƘŜ !Ǌŀō !ōǳ {ŀΩŜŘ ŀǊŜŀ ƛƴ ǘƘŜ ǎƻǳǘƘ όŀǊŜŀ ƛƴ ǘƘŜ ǎƻǳǘƘ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘύΦ ¢ƘŜǊŜ ƛǎ ŀƴƻǘƘŜǊ ²²¢t ŀƭƻƴƎ ǘƘƛǎ 

scheme, which is 15th of May treatment plant of design capacity 30,000 m3/day. Even though it was 

constructed in the Eighties, few years later the plant became over loaded and additional capacity is 

urgently needed to accommodate the excess flows arriving at plant inlet. Currently 15th Mayo plant is 

under rehabilitation and the flows are diverted to Helwan WWTP facilities. 

The service area of the Helwan WWTP is highly developed and the only opportunity to extend the site 

would be to extend the plant within the site itself. The service area of Helwan WWTP, shown in Figure 2-3, 

includes:  

1. Qism Tora, which consists of (Tora Al-Hajar, Tora Al-Balad, Tora Al-Heit, Tora Al-Cement, 

Manshiyat Al-Masry, Zahraa Al-Maadi). 

2. Qism Helwan, which consists of (economic residences, Helwan Al-Bahariya, Helwan Al-Balad, 

Eastern, Tribal, and Western Helwan, Kafr Al-Alu, Ain Helwan). 

3. Qism Al-Maasarah, which consists of (Al-Maasarah Al-Balad, Al-Maasarah Al-Mahatah, 

Hadaek Helwaan, Wadi Hoaf). 

4. Qism 15th May, which consists of (first, second and third Sheyakhah). 

5. Qism Al-Tebbin, which consists of (Al-Tebbin Al-Qibliah, Al-Tebbin Al-Bahariyah, Hekr Al 

Tebbin, Madinet Al Solb, Masakn Al Tebbin). 

6. Qism Al Basateen, which consists of (New Maadi). 

7. Qism Al-Maadi, which consists of (Maadi Al Sarayat Al Sharqia). 

8. Qism Al Mokatem (70 Feddan (Al Hadabah Al Wosta), Sobhi Hessien). 

9. Qism El-Saf consists of (Al Shorfa & Al Atiaat, Al Ekhsas, Al Shobak Al Sharqi, Al Meniah). 

10. Industrial areas, including iron and steel factories, coke factories, forgings, cement factories, 

the Nasr Company for Cars, and many military factories in the region. 
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11. Helwan University and many military and security sites, including Helwan Airport, Tora 

Prisons, security forces in Tora, Police Trustees Institute in Tora, Helwan Air Force Secondary 

School, entertainment and commercial areas. 

 Figure 2-3: Service Catchment Area of Helwan WWTP 
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2.3.2 Added area served to Helwan Wastewater collection system  

The new added areas, shown in Figure 2-4, are located in a higher ground level from the original 

catchment area as those are allocated towards the Eastern direction of Cairo on more than 60 to 100 

meters elevation. 

Most of the flooded areas are located in the lower level directions near to the valley.  The wastewater 

collection system is facing over flows capacities in several areas mainly between Maadi ς Torrah up to 

P.S4 at Massarah. 

 

Figure 2-4: Location of additional catchment areas from east Autostrad discharging to Helwan 

This over capacity can be seen through the flooding areas around pump stations or even at certain cross 

sections of the sewer networks. 

As per the data of the pumps operation hours at the current pump stations P.S 1,2,3,4 it can be seen   that 

P.S. 4 is already over loaded, the main sewer collectors arriving at the pump station is flooding in several 

locations (Contract 11). GCWC has already started construction of a new urgent pump station some 4,1 

km prior to the inlet manhole of P.S 4 to divert the flows from the flooding reach at Torrah al Balad to the 

inlet manhole of the pump station. Figure 2-5 shows the new urgent P.S and the delivery force main of 

diameter 700 mm and length of 4,100 km. the expected flow for this additional P.S is 50,000 m3/day. 

In addition GCWC has confirmed that the new development areas at the Eastern part of the Autostrad are 

served via two pump stations as follows: 
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¶ Al Mothtasmereen P.S that delivers about 50,000 m3/day as per the operation hours of the 

pumps, and this discharges into Contract 21 serving Mokatem and Basateen Area. 

¶ Industrial Marble Zone (Shak Al Thobaan) P.S (called P.S 4b) diverting to main sewer line of 

contract 11 reaching to P.S 4 of Helwan collection system. (6 small pump stations are diverting 

generated wastewater at the industrial area as well as new development housing areas to the 

called P.S 4b Industrial). 

¶ Main Sewer line of diameter 1000 mm connected to the very high loaded area of contract 21 

at Maadi. 

  

As shown in Figure 2-5, 9 sections were selected for check and verification of the capacity of the main 

collectors of Helwan wastewater system, percentage of maximum occupation (Q/Qmax) showed the 

overloading of some of the mentioned sections that confirms the overload of some main collectors of the 

system 

Accordingly, GCWC has taken several measures to face the operational problems of the collection system. 

Most important project was the construction of an urgent pump station on the sewer line of contract 11 

at the area of Torah al balad with a force main 700 mm diameter of 4,100 km up to the inlet manhole of 

P.S 4 at Massarah as mentioned above. This project relieved the flooded area of Contract 11 at this 

distance from a flow of 50,000 m3/day and diverted them directly to P.S 4. inlet manhole. Figure 2-6 and 

Figure 2-7 shows PS 2 and 3 respectively. 

Figure 2-5: Urgent Project by GCWC to Overcome Flooding of Contract 11 
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Figure 2-6: Pump Station No.2 

 

Figure 2-7: Pump Station No.3 

  

2.3.3 Quantity of Municipal discharge  

Helwan (Arab Abo SaΩed) WWTP is currently serving a population of about 1.6 million capita. The data for 

population was obtained from the official Egyptian source of Statistics, Central Agency for Public 

Mobilization and Statistics, CAPMAS 2017. The population will increase to reach 2,368,584 capita by year 

2037 and 3,328,645 capita by year 2052.  The following Table 2-1 illustrates catchment zone corrected 

ǇƻǇǳƭŀǘƛƻƴ ŦƻǊ ǘƘŜ ƳŀƧƻǊ ǇǳƳǇƛƴƎ ǎǘŀǘƛƻƴǎ ŘƛǎŎƘŀǊƎƛƴƎ ǘƻ !Ǌŀō !ōǳ {ŀΩŜŘ ²²¢tΦ The estimated discharge 

ǘƻ !Ǌŀō !ōǳ {ŀΩŜŘ ²²¢t ƛǎ ƛƭƭǳǎǘǊŀǘŜŘ ƛƴ Table 2-2.  
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Table 2-1: /ŀǘŎƘƳŜƴǘ ½ƻƴŜ ǇƻǇǳƭŀǘƛƻƴ ŎŀǇƛǘŀ ŦƻǊ ǘƘŜ ƳŀƧƻǊ ǇǳƳǇƛƴƎ ǎǘŀǘƛƻƴǎ ŘƛǎŎƘŀǊƎƛƴƎ ǘƻ !Ǌŀō !ōǳ {ŀΩŜŘ 

WWTP 

Pump Stations & WWTP 
Catchment Zone population capita 

2017  2020 2037 2052 
Pump Station No.4 
Pump Station No.3 

P.S No.3 (Including Pop. Served 
by P.S 4) 

532,140 
692,500 

 
1,224,640  

588,855 
737,837 

 
1,326692 

864,510 
1,058,978 

 
1,923,488 

1,251,792 
1,461089 

 
2,712,881 

Pump Station No.2 
P.S No.2 (Including Pop. Served 
by P.S 3,4) 

107,522 
 

1,332,162  

114,104 
 

1,440,796 

159,772 
 

2,083,260 

215,032 
 

2,927,913 

Pump Station No.1 80,306  99,490 176,079 249,219 

P.S No.1 (Including Pop. Served 
by P.S 2,3,4) 
Direct Zones to WWTP 

1,418,468 
 

65,250  

1,540,284 
 

71,639 

2,259,339 
 

109,245 

3,177,133 
 

151,512 

Pop. Served by WWTP 1,483,718  1,611,923 2,368,584 3,328,645 

 

Table 2-2: ¢ƘŜ ŜǎǘƛƳŀǘŜŘ ŘƛǎŎƘŀǊƎŜ ǘƻ !Ǌŀō !ōǳ {ŀΩŜŘ ²²¢t 

Served Zone 
Generated Design WW (m3/ day) 

2020 2037 2052 

Served Zone of P.S 1 (including P.S 4,3,2) 
 
Direct to WWTP (Menya Rural Areas, Al Ekhsas & 
Al Shorfa & Al Atiaat) 

632,809 
 
29,014 

908,997 
 
44,244 
 
 

1,260,053 
 
61,362 

Total to WWTP  661,822 953,241 1,321,416 

 

From the estimates of the population expansion and the consequent flows, some conclusions and 

recommendations must be considered: 

¶ Immediate need for increasing the capacity of P.S.3 

¶ Expansion of P.S.4 in the midway of 2020 to 2037 and extension of P.S 4 capacity should 

take place not later than 2025. 

¶ Immediate need for extension of Helwan WWTP to meet the requirement of 2020 that is 

confirmed by the current flow measurement in summer that reaches up to 700,000 

m3/day and that will reach to 953,241 m3/day in 2037. 

 

mailto:infra.engineering@yahoo.com


Helwan Wastewater Collection & Treatment Project                          ESIA Report 

Osman Towers, Nile Kornich, Maadi, Cairo-Egypt mail: infra.engineering@yahoo.com 
дϝгϫК ϬϜϽϠϜ- оϸϝЛгЮϜ ЅужϼнЪ 9                                                 Tel.002-02-25257562, Fax.02-25240448 

27 

2.3.4 Quantity of Industrial Discharges  

The number of industrial facilities within the existing service area is about 65 facilities. Their total 

discharge reaches 671,811 m3/month with an average of 22,394 m3/day. In addition to that, the service 

area of 15th of May City will be linked to the treatment plant directly. This area counts for another 58 

industrial facilities. Their total discharge sums up to 47,293 m3/month with an average of 1,596 m3/day. 

The total daily discharge from the industrial zone therefore is around 23,970 m3/day. Comparing the 

discharge estimated by the Utilities Consulting Office (which supposedly reaches 137,440 m3/day) with 

the actual discharges to the network in year 2014 (which is 23,970 m3/day) a big difference becomes 

obvious. The actual discharges represent only 17.5% of the estimated ones. It seems that the estimated 

discharge is highly exaggerated. One reason may be that many companies have installed their own 

treatment units through which water is treated and recycled. Table 2-3 shows the revised quantities of 

industrial discharges for the periods 2012, 2017, 2022, and 2037.  

 

Table 2-3: Revised Quantities of Industrial Discharges 

Year  2012 2017 2022 2037 

Quantity of industrial discharge 
(m3/day/hectare) 

35,000 40,000 45,000 55,000 

 

2.3.5 Main Components of the Current Helwan Wastewater System  

Helwan (Arab Abo {ŀΩŜŘύ ²²¢t ǘǊŜŀǘƳŜƴǘ ǿƻǊƪǎ ǊŜŎŜƛǾŜǎ ǿŀǎǘŜǿŀǘŜǊ ŦǊƻƳ ǘƘŜ ŎŀǘŎƘƳŜƴǘ ŀǊŜŀ 

previously mentioned via a series of culverts and pumping stations forming a wastewater conveyance 

ǎȅǎǘŜƳΦ CƻƭƭƻǿƛƴƎ ǘǊŜŀǘƳŜƴǘ ŀǘ !Ǌŀō !ōƻ {ŀΩŜŘΣ ǘƘŜ ŎƘƭƻǊƛƴŀǘŜŘ Ŧƛƴŀƭ ŜŦŦƭǳŜƴǘ ƛǎ Řƛǎcharged into Al Saff 

Canal for re-use in agriculture purposes. Figure 2-8 and Figure 2-9 Show the general scheme of the project. 
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Figure 2-8: Helwan Wastewater Collection & Treatment MP (by Dorsch Consult) 
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The existing project includes the following main facilities: 

¶ 6 main collectors included in Contracts (1, 2, 4, 11, 14, 21). 

¶ 2 main sewer lines (No. 3, 12). 

¶ 4 contracts for sub sewer lines contracts (7, 13, 15, and 16). 

¶ 3 screw pump stations, numbers (2, 3, 4), and one main pump station (station No. 1). 

¶ Treatment plant with a capacity of 350,000 m3/day in first stage, and expanded to 550,000 

m3/day in second stage. 

¶ Irrigation station and equalization tank with a capacity of 550,000 m3. 

Figure 2-9: Current Scheme of Helwan Wastewater Collection and Treatment 
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Table 2-4 below illustrates the main Components of the Current Helwan Wastewater System in further 

details:  

Table 2-4: The main Components of the Current Helwan Wastewater System 

Contract No. Shape and Description Service Area 

Contract 14 Main gravity collector of reinforced concrete 
casted on site in the form of a horseshoe 
shape with dimensions 1,600 ς 2,000mm and 
capacity 216,800 m3/day 
 

Sakr Koreach west, the new housing 
communities on the south side of 
the ring road, west of autostrad 
road, Al gazaier street & its 
extension in new Maadi and the 
Basateen automated slaughter 
house. 

Contract 21 Main gravity collector of reinforced concrete 
casted on site in form of a horseshoe shape 
with dimensions 1,600 ς 1,720mm and 
capacity 172,800 m3/day 

Mokattam middle knoll, Sakr 
Koreach east, Almeerage and 
Zahraa Al Maady 

Contract 11 Main gravity collector of reinforced concrete 
casted on site in the form of a horseshoe 
shape with dimensions 2,000 ς 2,150mm 

This collector receives the flows of 
the last two collectors in addition to 
the flows from Tura(s) (Albalad, 
Alasmant, Alhegara and Alheet), Al 
Maasara(s) (Almhatta, Albalad, 
Cement factory and Factory 45 
geometrical industries). 

Contract 4 Main gravity collector of reinforced concrete 
casted on site in the form of a horseshoe 
shape with dimensions 2,200 ς 2,400mm and 
2,400 ς 2,600mm 

This collector receives the discharge 
of pump station 4 in addition to the 
flows from Ezbet Kamel Sidky (north 
& south), Ezbet Alsafeeh, Ezbet 
Alhagana, Ezbet AlOmda, Ezbet 
Alwalda, Arab Ghuneem, Alzelzal 
Housing & Hadaeik Holwan 

Part of 
Contract 4 

Screw Lifting Station No. 4 of capacity 233,000 
m3/day. The station contains 3 operating screw 
pumps and 1 standby pump. The static head of 
the station is 6m. 

receives the flows of the last 
collector (contract 11) 

Contract 2 Screw Lifting pump Station No. 3 with a 
capacity of 488,000 m3/day. The screw lifting 
pump station No. 3 contains Three operating 
screw pumps and 1 standby pump with static 
head of 6 m (only six). 
 
Main gravity collector is circular type from 
reinforced concrete with a diameter of 
3,000mm and capacity of 670,000 m3/day. 

The pump station No.3 receives the 
flows of Contract No.4 and 
discharges into the said collector. 
The collector of Contract No.2 also 
receives the flows of Manshiat 
Gamal Abdel Nasir, Holwan Albalad, 
Ezabet Rashid, Ezbet Albagor, Kafr 
Al Elw, Al Teben Al Balad and Al 
Hekr north and south 
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Contract 1 Screw Lifting Station No. 2 with a station 
capacity of 640,000 m3/day. The station 
contains 4 operating screw pumps and 2 
standby pumps. The static head of the station 
is 6m. 
 
circular type Main gravity collector (contract 1) 
from reinforced concrete with a diameter of 
3,400mm 

P.S No.2 receives the flows of the 
collector of Contract No.2 and 
discharges into this collector. 
 
The collector also receives flows 
from Al Teben industrial area and 
parts of its housing units. This 
collector extends to the Main 
Pumping Station No.1. 

Contract 8 The Main Pumping Station No.1 and its Force 
Mains. The current capacity of the station is 
690,000 m3/day after expansion woks. It has 4 
force mains of pre-stressed reinforced 
concrete pipes each of 1,500 mm diameter 
and 3.5 km length. 
Pump Station No.1 seven (7) operating 
centrifugal pumping units and 2 standby 
pumps each is of 40m total head. 

The station receives the flows of the 
main collector of contract No.1 in 
addition to the flows from Almenia 
and Al Shobak areas, those areas 
are connected to the collector at 
the entrance to the station where 
the generated wastewater from the 
catchment area is pumped to Arab 
!ōƻ ǎŀΩŜŘ ²²¢t 

Contracts 5 
and 6 

This contract comprises the design, 
construction, commissioning / start-up of 
Helwan Wastewater Treatment Plant (WWTP 
of conventional activated sludge process with 
a design capacity 550,000 m3/day constructed 
on two stages); the first stage (1990) is 
350,000 m3/day and the second stage (2005) is 
200,000 m3/day. 

All catchment areas mentioned 
above that includes Southern part 
of Maadi, part of Al Basateen, 
Mokattam middle knoll, East 
!ǳǘƻǎǘǊŀŘ ǎŜǘǘƭŜƳŜƴǘǎΣ ¢ƻǊǊŀΩǎΣ 
Massarah, Helwan, Teben, Excess 
flow of 15th May WWTP and direct 
dischages from surrounding villages 
of the area of Arab Abƻ {ŀΩŜŘ 
(Menya El Shorafa, Al Khasas, Al 
Shobak) 

Contract 9 The Irrigation Pumping Station pumps the 
effluent of the treatment plant, via 4 force 
mains each of 1,500mm, to a ground reservoir 
ŀǘ ǘƘŜ ǊŜǳǎŜ ŀǊŜŀ ƛƴ !Ǌŀō !ōǳ {ŀΩŜŘΦ ¢ƘŜ 
current capacity of the station is 550,000 
m3/day after completion of expansion works. 

 

Additional 
Main 

Collector 
constructed 
by CAPW & 

GCWC 

In addition to Helwan wastewater treatment 
plant, the 15th of May treatment plant of 
design capacity 30,000 m3/day was 
constructed at the eighties, however in few 
years the plant became over loaded and 
additional capacity is urgently needed to 
accommodate the excessive flows arriving at 
plant inlet. Currently the overflows are 
diverted to Helwan WWTP facilities. 

Serve the city of 15th May 

contract 3 Several gravity pipeline of 800, 900, 1,200 and 
1,800mm diameters. The gravity collector 

This collector receives at the 
moment part of 15th of May city 
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starts at the autostrad road just in front of 
15th of May city and discharge at the main 
collector of contract No. 2 

flows, portion of Helwan city flows, 
Al Ezba kibliya, Al Ezba Bahariya and 
the flows of the gravity sewers of 
contract 12. 

   
contract 12 Main and branch gravity pipelines of GRP with 

diameters ranging between 500 and 1,000mm. 
This network serves Helwan 
industrial area (east of the Metro), 
Ein Helwan and receives the 
discharge of Ein Helwan pumping 
station that serves Helwan 
University and the residential area. 
This network flows to the end of 
contract 3 sewer in front of Zo-
Alfiqar street. 

contracts 7 
and 13 

Branch sewers of GRP with diameters ranging 
between 300 and 900mm 

Serves parts of Masara, Arab 
Ghoneem, Ezbet Al Walda, AlTeben, 
Almenia and Al Shobak. 

contract 15 Branch gravity sewers of diameters ranging 
between 225 and 1,200mm in addition to the 
house connections 

These pipelines serve the areas of al 
Maasara, Manshiat Gamal Abdel 
Nasir, Helwan Albalad, Ezabet 
Rashid, Ezbet Albagor, Kafr Al Elw 
and the areas adjacent to Tura 
cement factory in the north up to 
Kafr Al Elw to the south. 

contract 16 Branch gravity sewers of diameters ranging 
between 175 and 1,000mm in addition to the 
house connections 

These pipelines serve the areas of 
Tura Al Balad, Tura Al Asmant, Tura 
Al Hegara and Tura Al Heet. These 
sewer ends to main collector of 
contract 11. 
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2.4 !ÒÁÂ !ÂÕ 3ÁȭÅÄ ɉ(ÅÌ×ÁÎɊ 7740 

2.4.1 General layout  

Lƴ ǘƘŜ ŜŀǊƭȅ ŜƛƎƘǘƛŜǎΣ IŜƭǿŀƴ ό!Ǌŀō !ōƻ {ŀΩŜŘύ ²²¢t ǿŀǎ ŘŜǎƛƎƴŜŘ ǘƻ ǘǊŜŀǘ ŀƭƭ ƳǳƴƛŎƛǇŀƭ ǿŀǎǘŜǿŀǘŜǊ 

generated within Helwan catchment area, in accordance with the master plan, in two stages with the 

following flows and loads in Table 2-5: 

Table 2-5: Flows and loads for the two stages 

Item Unit Stage 1 Stage 2 

Average Flow (Q24) m3/d 350,000 555,610 

Average hourly Flow (Q24/24) m3/hr 

(m3/s) 

14,583 (4.05) 23,150 (6.43) 

Peak hourly Flow (Q24/18) m3/hr 

(m3/s) 

19,444 (5.40) 27,781 (7.70) 

Max Peak flow m3/s  8.5 

BOD5 load kg/d 60,000 95,516 

Population equivalent pe 1,000,000 1,591,933 

Effluent BOD5 mg/l =<40 =<40 

Effluent Chlorine Residual mg/l >=0.5 >=0.5 

 

The general layout of the Helwan WWTP in Figure 2-10 shows how the arrangement of the WWTP 

treatment units was made with a provision for construction of the additional units of Stage 2 so that the 

WWTP after extension to 550,000 m3/day looks like a plant of one stage. The total plant area is estimated 

at about 259.65 feddans and it receives water from the main pump station No. (1), through (4) forcemains 

with a diameter of 1500 mm in addition to the force main coming from the service of three villages in 

Qism El-Saf. The area of the existing plant is divided into three plots, as following:  

¶ The first plot with an area of 129.3 feddans contains the main units of the plant (entrance, screens 

and grit removal chambers), primary sedimentation basins, aeration basins of activated sludge 

biological treatment, final sedimentation basins, chlorination mixing basins, the main irrigation 

pumping station that pumps treated water to the El-Saf canal through (4) force mains with a 

diameter of 1500 mm. There are drying basins for sludge that can be used with the built-in area 

for future plant expansion.  

¶ The second plot, with an area of 59.5 feddans, contains sludge thickener basins, drying basins, 

and sludge stacking areas.  
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¶ The third plot, with an area of 70.85 feddans, contains drying beds and sludge stacking areas.  

 

Construction of Stage 1 was completed and came into operation in 1990. Since then, flows arriving at the 

WWTP have increased to over 500,000 m3/d, while construction of the second phase started by 2005 

when Arab Contractors company/ Dorsch Consult was appointed by CAPW as contractor to design and 

build Stage 2 including the Irrigation (effluent) PS and pipelines in addition to renovation of the existing 

Stage 1 plant. 

After starting operation of the first stage, it was not possible to ignore that higher wastewater loads were 

occasionally and intermittently received at the WWTP which were not taken into account within the 

design parameters of stage1. Several analyses programs were carried out for adaptation of the design 

parameters so that the consultant at that time can take the exact loads into account and that stage 2 

design parameters would handle those higher concentrations as well as taking this into consideration the 

required integration of stage 1 into the same design parameters. Hence the WWTP of capacity 550,000 

m3/day was full adapted to the new design figures. 

At that time, the BOD loads consistently exceeded the original design value of 172 mg/l, (Stage 1) 

averaging at 290 mg/l in 2005. With the increased flows, this represents almost 100% overload on stage 

1 treatment units. Confirmations were also given by the increase in TSS levels to similar ratios. The impact 

of this was as follows: 

Figure 2-10: Helwan WWTP 550,000m3/day capacity layout 
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¶ The aeration tanks were severely overloaded and the BOD removal efficiency is significantly 

reduced. 

¶ The sludge production (primary and waste activated) exceeded the capacity of the gravity 

thickeners and sludge drying beds.  

The design figures were then updated and concluded as follows in Table 2-6: 

Table 2-6: The updated design figures for Helwan WWTP 

Parameter Unit Value 

Daily Average Flow m3/day 550,000 

Peak Factor - 1.25 

 
Max Process Flow 

m3/s 
(m3/hr) 

7.96 
(28,650) 

Max Hydraulic Flow Rate m3/s 8.5 

TSS mg/l 800 

TSS (avg.) mg/l 500 

BOD5 mg/l 370 

BOD5 (avg.) mg/l 290 

Intermittent Peak BOD5 mg/l 450 

COD mg/l 800 
 

2.4.2 Produced sludge at the existing WWTP  

Three main components for sludge treatment are defined: 

¶ Sludge storage and thickening of Waste Activated Sludge (WAS) 

¶ Sludge storage and thickening of Primary Sludge (PS) 

¶ Drying all of the sludge production in the Drying Beds 

Figure 2-11 ƛƭƭǳǎǘǊŀǘŜǎ ǎƭǳŘƎŜ ǘǊŜŀǘƳŜƴǘ ƭƛƴŜ ƛƴ !Ǌŀō !ōǳ ǎŀΩŜŘ ²²¢tΦ ¢ƘŜ ƻǊƛƎƛƴŀƭ ŘŜǎƛƎƴ ƻŦ ǎǘŀƎŜ м ǘƘŀǘ 

has been adapted during the re calculation of process design of Stage 2 has ended with the following 

sludge volumes in Table 2-7: 

Table 2-7: Sludge Production daily rate 

Sludge Sources & Production Rate/day 

Design Temperatures T=18Co T=23Co T=28Co 
Primary sludge 

Primary sludge Flow Before 
Thickening 

m3/day 5,658 5,658 5,658 

Primary sludge Flow Before 
Thickening 

m3/day 3,600 3,600 3,600 

Waste Activated 
Sludge 
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WAS Flow before Thickening m3/day 10,912 10,232 9,549 

WAS Flow before Thickening m3/day 2,723 2,554 2,383 

Total sludge 
Production Total Dry solids Load Kg/day 293,340 287,395 281,432 

Total Organic Dry solids load Kg/day 246,250 241,187 235,627 

Total Sludge Flow after Thickening m3/day 6323,8 6154,0 5983,6 
 

In addition to the overload on the water line at that time, the sludge treatment had been a subject of 

exhaustive studies to improve the efficiency of the sludge drying beds. To conclude, the expected 

efficiency of the sludge drying beds was not achieved. Efforts to produce thicker sludge to reduce the 

volume passed to the drying beds caused problems with the dewatering systems. This has been given 

particular attention to ensure that the new project has a sludge processing system that can fully cope with 

the expected sludge generation. 

While the design flow capacity was increased by 65% to 550,000 m3/d, the sludge design loads were 

increased by 350%, which had a great effect on the biological and sludge treatment, requiring additional 

capacity in the aeration tanks and final settling tanks. 

  

Thickening of Primary Sludge  

Four Circular tanks each 28m diameter and 4.22m deep are used, the volume of each is 2,600m³. Dry 

Solids Surface Loading is less than 80 kg/m²/d. The supernatant flow is about 2100 m³/d, which is 

forwarded to the plant inlet. The thickened sludge (55 kg/m³) is pumped to the Sludge Holding Tanks and 

then to the drying beds. 

Figure 2-11: Sludge treatment facilitates 
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Thickening of Waste Activated Sludge 

Also4 tanks are used each of 28m diameter identical to the primary sludge thickeners and can be 

operationally switched or used to thickened mixed primary and WAS sludge. However, the sludge is 

thickened separately and then mixed in pump station to the Sludge Holding Tanks. The supernatant is 

almost 8200 m³/d, which is forwarded to the plant inlet. 

The total sludge to be dried at that plant is currently matching with the design figures as per the 

information handed over during the site visit. 

Sludge Holding Tanks 

The idea behind the sludge holding tanks is that the sludge thickeners were designed to operate at 

constant level, with nearly constant outflow however the designer (Dorsch consult) took into account risk 

measures for cases were the sludge is not pumped at night time the transfer of thickened sludge to the 

sludge drying beds is controlled manually. Also, t if there is no sufficient space in the active SDB, there will 

be a need for a storage tank. Two tanks each of volume 5542 m3, diameter 28m, depth 4.5 m and 

retention time of one day are available on site, however as per the site visit, they are not used. 

Existing sludge drying beds and operation protocol  

Sludge drying beds are allocated on three different locations. Sludge is pumped to each location from the 

sludge pumping station at thickeners; the daily volume pumped is almost 6300 m3/day. The drying beds 

are filled with sludge of depth of 0.8m. More than 190 feddans are occupied with sludge drying beds. As 

shown in previous Figure 2-11 there are three areas of drying beds, A1= 59,5 Feddan, A2= 58,3 feddan 

and A3= 70,85 Feddans. The existing study by ATKINS ςAlternative 1 was based on demolishing of area A2 

of the sludge drying beds which represents almost one third of the total area of the drying beds. This has 

to be taken into consideration on two levels: 

¶ How to subsidies the decrease in number and area of the demolished drying beds. 

¶ Written confirmation from GCWC for the demolishing of the above-mentioned drying beds. 

As a conclusion, a volume of 2100 m3/day of sludge has to be added to the sludge treatment of the new 

extension of Helwan WWTP. 

2.4.3 The Irrigation Pump Station  

A typical view of the layout of the WWTP and the connecting line to Al Saff canal can be seen in Figure 2-12. 

The existing irrigation pump station has seen deterioration in operational conditions due to lake in 

maintenance especially from 2013 to 2016. In addition, as per the design criteria, the retention time at 

the irrigation pump station was limited to only 5 minutes after which the sump starts flooding. Operational 

conditions sometimes specially when the WWTP is operating at 700,000 m3/day while the maximum 

capacity of the irrigation pump station was limited at 550,000 m3/day caused severe problems, 

accordingly, CAPW together with GCWC has decided to construct an addition irrigation pump station that 

can act as stand by or to act in parallel in emergency case. The New Irrigation pump station as shown in 

Figure 2-13, which is currently under construction, shall pump treated wastewater driven from a dry pump 

house through vertical pumps discharging into a connecting force main of diameter 1500 mm to the four 
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existing force mains up to Al Saff canal start point reservoir. The station shall be furnished with five 

pumping units complete with all accessories driven by electric motors through cardan shafts. The tender 

documents of the new pump station stated clearly that the new pumps shall be considered as an 

emergency to the existing pumps at old irrigation pump station and that the total pumping capacity of 

both old and new pumping stations shall not exceed 550,000 m3/day. The new pump stations comprise 

of Five pumps (3 in duty + 2 stand-by) each of capacity 1500 lit./sec. of total capacity with 388,000 m3/day 

at duty point 46 m head. 

 

Figure 2-12: Irrigation P.S and Force Mains up to Al Saff canal 
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2.5 Proposed Upgrade and Extension Works  

2.5.1 Proposed Alternatives for development of Helwan wastewater collection and 

treatment facilities  

The Existing study aimed at proposing an alternative to accommodate the future generated wastewater 

flows to the year 2052. The civil works Consultant in coordination with CAPW and Cairo Wastewater 

Company officials discussed the previous studies as well as the findings of the above assessment to 

overcome the excessive loading on gravity collectors, pumping stations, and the treatment plant capacity. 

The civil works Consultant created two alternatives for the new project schemes stated as Alternative 1, 

and Alternative 2 where a conclusion together with coordination with CAPW and GCWC was reached to 

consider Alternative 1 as an immediate urgent requirement. 

¢ƘŜ Ƴŀƛƴ ŦŜŀǘǳǊŜ ƻŦ !ƭǘŜǊƴŀǘƛǾŜ όмύ ƛǎ ǘƘŜ ŎƻƴǎǘǊǳŎǘƛƻƴ ƻŦ ǘƘŜ ƴŜǿ ŜȄǇŀƴǎƛƻƴ ƛƴ ǘƘŜ ŜȄƛǎǘƛƴƎ !Ǌŀō !ōƻ {ŀΩŜŘ 

WWTP site, while Alternative (2) is for the construction of the required expansion in a new site at Al 

Kurimat- Al Zafarana Desert Road. Figure 2-14 shows the layout of the two alternatives. 

This proposed project was designed to redistribute the wastewater flows to decrease discharges from 

ŜȄƛǎǘƛƴƎ ŎƻƭƭŜŎǘƻǊǎ ŀƴŘ ŘƛǾŜǊǘ ǘƻ ǘƘŜ ²²¢t ƛƴ !Ǌŀō !ōƻ {ŀΩŜŘ ƻǊ ǘƘŜ ƴŜǿ ²²¢t ƛƴ YǳǊŀƛƳŀǘ ǘƘǊƻǳƎƘ ǘƘŜ 

construction of new collector, pump stations, and force-mains as follows: 

Figure 2-13: location of The New Irrigation Pump station (Under Construction) 
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¶ Areas East and West of AUTOSTORAD main road which include (Al Maadi Al Gedida, 70 Feddan (Al 

Hadabah Al Wosta), Sobhi Hessien, Maadi Al Sarayat Al Sharqia, and Zahraa Al Maadi) will be 

diverted to Ahmed Zaki collector in Cairo project with force-main of diameter 1200 mm by CAPW. 

This modification will lead to decrease discharges on the collector of contract No. (4) of diameter 

2000/2150 mm (horse shape) and decrease discharges on the existing screw pump station No. (4) 

(Maasarah).  

¶ A new collector will be constructed to divert some discharges from the Helwan zone to a new pump 

station No. (3A) in existing land near from the existing station No. (3), and a force-main to 15th May 

pump station No. (2A).  

¶ The wastewater flows from 15th of May City will be diverted directly to the WWTP by a force-main 

from new pump station No. (2A) in the same location of the non-working WWTP in 15th of May 

City in addition to receive the flows from the new pumping station No. (3A).  

¶ Construction of new booster pumping station (1A) in the midway from the 15th of May City 

pumping station to the new WWTP in El-Kurimat and will serve in future the extension of 15th of 

May City that is currently planned.  

¶ Construction of new force-mains to deliver discharges from 15th of May P.S No. (2A) directly to the 

!Ǌŀō !ōƻ {ŀΩŜŘ  ²²¢t όǇƘŀǎŜ мύΣ ŀƴŘ ŀƴƻǘƘŜǊ ƴŜǿ ŦƻǊŎŜ-mains to deliver future wastewater 

discharges from 15th of May P.S No. (2A) to a new booster pump station No.(1A), then directly to 

El-Kurimat WWTP (phase 2).  

¶ As Alternative 1, an expansion for the WWTP of capacity 250,000 m3/day in the same Area of the 

ŜȄƛǎǘƛƴƎ !Ǌŀō !ōƻ {ŀΩŜŘ ²²¢t όǇƘŀǎŜ мύΦ  
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 Figure 2-14: General layout of Alternative (1) and Alternative (2) and the existing WWT system 
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¶ Alternative 2, design of new WWTP of capacity 800,000 m3/day in the new area of the El- Kurimat 
as (3) modules, and build the first module of 250,000 m3/day and two modules 275,000 m3/day 
for future expansion of the proposed project.  

¶ 5ŜǾŜƭƻǇ ŀƭƭ !ōƻ {ŀΩŜŘ ²²¢t ǘƻ ōŜ ŀƴ ŀŘǾŀƴŎŜŘ ǘǊŜŀǘƳŜƴǘ ǘƻ ŀƭƭƻǿ ǘƘŜ ǎŀŦŜ ƛǊǊƛƎŀǘƛƻƴ ǊŜǳǎŜ ƛƴ the 

El-Saff irrigation canal to substitute the fresh water extracted from the River Nile Pumping Stations, 

Ghamaza I at km 25 and Ghamaza II at km 50 of the El-Saff irrigation canal. This will save an amount 

of 500,000 m3/day taken daily from the River Nile that will be used later in the Delta to substitute 

the deficiency of water at the north part of the Delta.  

These modifications will lead to decrease discharges on the existing collectors, screw pump stations, and 

force-mains from existing screw pump No. (3) down to P.S. No. (1), and force-Ƴŀƛƴǎ ǘƻ ǘƘŜ !Ǌŀō !ōƻ {ŀΩŜŘ 

WWTP and relief these collectors to allow the start of cleaning process for the sediments to restore to the 

original cross section and design capacity.  

2.5.2 Alternative (2)  

As mentioned before, the main feature of Alternative (2) is the construction of the required expansion in 

a new site at the Al Kurimat- Al Zafarana Desert Road as shown in Figure 2-15. 

 

 

Figure 2-15: Proposed Alternative No.1 by the existing study as well as the Future 
requirements of new WWTP at Al-Kurimat road (alternative 2) 
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This alternative like alternative (1) depends on decreasing discharges on the existing collectors, pump 

stations, and WWTP by diverting some Areas, but with an alternative location of the treatment plant at 

Al Kurimat ς Al Zafrana Desert Road, and the works will be as follows: 

ω Areas East and West of AUTOSTORAD main road will be diverted to Ahmed Zaki collector in cairo 

project with forcemain of diameter 1200 mm by CAPW. This modification will lead to decrease 

discharges on the collector of contract No. (4) and decrease discharges on the existing screw pump 

station No. (4) (Maasarah) which suffers from a persistent overflow. 

ω Constructing a new pumping station No. (3A) in Helwan City to divert the wastewater flows from 

reaching pumping station No. (3), through a flow diversion from the existing gravity collector in 

Omar Ebn Abdel Aziz Street to P.S. No. (3A) by constructing new collector, and new force-mains to 

divert discharges from P.S. No. (3A) to a new pumping station No. (2A) in the same location of under 

rehabilitation WWTP of 15th May city. 

ω The wastewater flows of the 15th May City will be diverted directly to the Al Kurimat new WWTP 

by constructing new pumping station No. (2A) in the same location of the non-working WWTP in 

15th May City, and a new forcemains to discharge in a new booster (1A) at the Al Kurimat Desert 

Road, and then at Al-Kurimat new WWTP. This modification will lead to decrease discharges on the 

collector of diameter 3000 mm (circular) from screw P.S. No. (3) to screw P.S. No. (2), and decrease 

discharges on the existing screw pump station No. (2). 

ω These diversion works will lead to decrease the wastewater flows and discharges in the collector of 

diameter from the screw pumping station No.(3) to the screw pumping station No. (2), and decrease 

discharges on the existing screw pumping station No. (2) at Al Tebbin. 

ω These works will allow Cairo Wastewater Company to implement the required sewer cleaning to 

restore the collector original design capacity to sustain the future flows. 

¶ Yet, so far, Alternative (2) is not the favorable alternative for the immediate stage, but is generally 

considered a strategic plan for further future expansions, as there is an urgent need currently to 

ǎŀǾŜ ǘƘŜ ǎƛǘǳŀǘƛƻƴ ƛƴ !Ǌŀō !ōǳ {ŀΩŜŘ ²²¢tΦ LƳǇƭŜƳŜƴǘƛƴƎ alternative (1) then alternative (2) can 

be considered as fully utilizing and reaching maximum efficiency and capacity of existing WWTP and 

resources before expanding into new projects. 

2.5.3 Alternative (1)  

The project as agreed with CAPW and Greater Cairo Wastewater Company was studied as two 

ŀƭǘŜǊƴŀǘƛǾŜǎΦ ¢ƘŜ ŦƛǊǎǘ ŀƭǘŜǊƴŀǘƛǾŜ ƛƴŎƭǳŘŜǎ ǘƘŜ ŜȄǇŀƴǎƛƻƴ ƻŦ ŜȄƛǎǘƛƴƎ ²²¢t ƛƴ !Ǌŀō !ōƻ {ŀΩŜŘ {ƛǘŜ ǿƛǘƘ 

extra design capacity of 250,000 m3/ day, while the second alternative is to construct a new treatment 

plant at the El-Kurimat Desert Road site with an initial capacity of 250,000 m3/ day. 

It should be noted that, the selected Helwan wastewater project shall be the first alternative which is 

construction of 250,000 m3κŘŀȅ ŀŘǾŀƴŎŜŘ ǘǊŜŀǘƳŜƴǘ ƛƴ !Ǌŀō !ōƻ {ŀΩŜŘ ŜȄƛǎǘƛƴƎ ǎƛǘe. The current ESIA 

shall focus only on the new construction works of the 250,000 m3/day advanced treatment in Arab Abo 

{ŀΩŜŘ ƭƻŎŀǘƛƻƴ ŀƴŘ ǘƘŜ ƻǇŜǊŀǘƛƻƴ ƻŦ ǘƘŜ ǿƘƻƭŜ !Ǌŀō !ōƻ {ŀΩŜŘ tƭŀƴǘ όǘƘŜ ŜȄƛǎǘƛƴƎ ррлΣллл Ƴ3/day after 

upgrade to advanced treatment and the new 250,000 m3/day advanced treatment).  Proposed general 

ƭŀȅƻǳǘ ƻŦ !Ǌŀō !ōǳ {ŀΩŜŘ WWTP is shown in Figure 2-16. 
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Details components are listed below:  

¶ Construction of Collector of diameter 1800 mm with 100 m length to take water from the existing 

collector in Omar Ebn Abdel Aziz street to a new pump station No. (3A) in Helwan.  

¶ Construction of civil works for new Pumping Station No. (3A) of capacity (400,000 m3/day), 

including Electro-mechanical works of the first phase (capacity 200,000 m3/d) including five (3+2) 

pumps, pump capacity 1,000 L/sec and 60.0 m head.  

¶ Construction of two Forcemain of diameter 1500 mm and length of 5 km from the new P.S. No. (3A) 

to 15th May P.S (2A).  

¶ Construction of new 15th of May Pumping Station (2A) civil works of capacity 550,000 m3/d 

including electromechanical works of capacity (250,000 m3/day) with five (3+2) pumps for phase 

(1), pump capacity 1,500 L/sec and 25 m head.  

¶ Construction of two forcemains each of diameter 1500 mm and length of 9.00 km from the new 

мрǘƘ aŀȅ tΦ{Φ όн!ύ ǘƻ !Ǌŀō !ōƻ {ŀΩŜŘ ŜȄƛǎǘƛƴƎ ²²¢tΦ  

¶ An expansion for the existing WWTP of capacity 250,000 m3/day (provided with mechanical 

ŘŜǿŀǘŜǊƛƴƎ ƻŦ ǎƭǳŘƎŜύ ƛƴ ǘƘŜ ǎŀƳŜ !ǊŜŀ ƻŦ ǘƘŜ ŜȄƛǎǘƛƴƎ !Ǌŀō !ōƻ {ŀΩŜŘ ²²¢tΦ Lǘ ŀlso includes an 

advanced treatment unit (DynaSand) for the whole plant capacity (800,000 m3/ day).  

¶ !ƴŀŜǊƻōƛŎ ŘƛƎŜǎǘŜǊǎ ŦƻǊ !Ǌŀō !ōƻ {ŀΩŜŘ ²²¢t ǿƛǘƘ ŀ ǘƻǘŀƭ ŎŀǇŀŎƛǘȅ нрлΣллл Ƴ3/day.  

Figure 2-16: Proposed general layout of Arab Abǳ {ŀΩŜŘ ²²¢t 
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¶ Rehabilitation and Expansion of the first part of Al Saff Irrigation Canal of 25 km length starting from 

km 0 to km 25). 

2.5.4 Design Flows of Stage III 

The design capacity of the required extension to serve up to 2037 was set to be 250,000. However, the 

calculated figure for the WWTP is 847,525 m3/day meaning that the extension should be of capacity 

297,525 (say 300,000) m3/day provided that the current capacity is 550,000 m3/day. The proposed 

extension would be sufficient for treatment of the collected wastewater reaching at the WWTP up to 

some years before 2037. The capacity of the treatment extension was based on a Peak factor of 1.5 from 

the annual average water consumption after application of a ratio of 0.85 as generated wastewater. 

Figure 2-17 ƛƭƭǳǎǘǊŀǘŜǎ ǘƘŜ ƛƴŦƭǳŜƴǘ Ŧƭƻǿ ǊŜŎƻǊŘǎ ŀǘ !Ǌŀō !ōǳ {ŀΩŜŘ ²²¢tΦ 

QWWTP = design flow for wastewater treatment plants = 1.5 * Qavg (m3/day) 

 

 

For the effluent quality and since the existing study recommended the tertiary treatment to guarantee 

the best quality of treated effluent for Re- use in agriculture especially that restricted irrigation would not 

be applicable for different reasons, the effluent quality of both Stage1,2 and the new extension of 250,000 

m3/day had to be adapted. Effluent of 10 mg/l TSS, 10 mg/l BOD and 20 mg/l COD will be requested. 

Table 2-8 summarizes the design criteria from the proposed scheme. 

Table 2-8: Design criteria for the proposed Scheme 

Parameter Unit Design 
Figure 

Effluent 
Requirement 

BOD mg/L 335 10 

COD mg/L 670 30 

TSS mg/L 450 10 

Sludge Dry Solids % 21  

Figure 2-17: Influent Flows Recorded at the Existing Helwan WWTP (July2020-Sep.2020) 
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2.5.5 Wastewater Treatment Methods    

The proposed wastewater treatment technologies which shall be discussed and assessed in the Concept 

Design Report are for secondary treatment with Disinfection and filtration processes (advanced 

treatment) since the required effluent standards for Helwan WWTP is required to be at this level of 

treatment as required by the MWRI and its conditional approval for disposal to Al-Saff Canal. 

The existing facilities will be retained as far as possible; inlet works, grit removal, primary settlement, 

sludge dewatering. The following basic options are identified for appraisal in concept development. This 

list is not exhaustive and may be developed further during the appraisal. Proposed Wastewater Treatment 

Options at Helwan WWTP: 

¶ Activated Sludge (with air diffusers)  

¶ Sequential Batch Reactors (SBR) Sludge Treatment 

¶ Gravity thickeners, digesters and CHP 

¶ Disinfection using one of the common methods of disinfection include ozone, chlorine, 

ultraviolet light, or sodium hypochlorite 

Also, according to Alternative 1 of the existing study, one third from the existing operating sludge drying 

beds will be demolished for making available area for the construction of the 2550,000 m3/day extension. 

Furthermore, Discussions with CAPW and GCWC also preferred the application of sludge anaerobic 

digestion for the full plant on a partial application for only 250,000 m3/day of 800,000 m3/day of full 

capacity. Those discussions also showed deep interest with high potential to replace the process of the 

ŎǳǊǊŜƴǘ ǎƭǳŘƎŜ ŘǊȅƛƴƎ ǘƘǊƻǳƎƘ ŘǊȅƛƴƎ ōŜŘǎ ōȅ ƳŜŎƘŀƴƛŎŀƭ ŘŜǿŀǘŜǊƛƴƎΦ ¢Ƙƛǎ ƳŀǘŎƘŜǎ ǿƛǘƘ /!t²Ωǎ ǎǘǊŀǘŜƎȅ 

in implementation of anaerobic digestion and mechanical dewatering for big size wastewater treatment 

plants. GCEC demonstrated the huge complication dealing with more than 180 Feddans of drying beds 

and it took quit a long time to reach a stage where they can sell a stable treated sludge. 

2.6 Proposed Wastewater Effluent Disposal and Reuse  
The current design capacity of Helwan (Arab !ōƻ {ŀΩŜŘύ ƛǎ ррлΣллл Ƴ3/day and it receives an actual flow 

of 700,000 m3/day. Therefore, there is an overloading on the WWTP which reduces the quality of the 

treated effluent disposed into Al-Saff Canal in its first region (the first 25 km of the canal). Sometimes, this 

excess influent water is bypassed without treatment to Al-Saff Canal which causes drastic deterioration 

of the water quality available for Farmers from the canal for irrigation and farming in its first 25 km of the 

canal length. Following this first reach of the canal (25km), fresh water is pumped from the Nile River to 

supplement the deficit of the water in the canal.  

Having in mind that, Helwan Wastewater Treatment Plant is producing now 550,000 m3/day and after 

upgrade and extension it shall produce 800,000 m3/day advanced treated wastewater, this produced 

advanced treated wastewater is very suitable for agricultural reuse. Since the plant is located far from the 

Nile River, as shown in Figure 2-18, it is planned to dispose the advanced treated wastewater into Al-Saff 

Canal (Figure 2-19), which is currently receiving the treated effluent under Law 48/1982. The WWTP could 

not comply with these standards with the current treatment. However, a special dispensation under a 
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presidential decree for the discharge of primary treated effluent on condition that the WWTP are to be 

upgraded at some stage to advanced treatment for compliance with the discharge standards.  

The second branch of Al-Saff canal shall be rehabilitated so that it can receive the flow of the extension 

of Helwan WWTP 250,000 m3/day. This shall help the farmers to utilize this advanced treated wastewater 

as a source for irrigation water with good quality suitable for irrigation and it shall replace and save water 

to be abstracted from the Nile River for farmers for irrigation.  

 Figure 2-18: Location of Helwan WWTP with respect to River bƛƭŜ ŀƴŘ !Ǌŀō !ōƻ {ŀΩŜŘ  ±ƛƭƭŀƎŜ 
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2.7 Sludge Treatment Options and Disposal  
The sludge treatment shall be performed by thickening process followed by anaerobic digestion. Then, 

the sludge shall be dewatered mechanically and then the sludge shall be composted to be used for 

agricultural usage.  

This proposed treatment process is the same process as followed in El-Gabal El-Asfar WWTP (the largest 

WWTP in Egypt) which proved to be the most efficient sludge treatment process for large Wastewater 

Treatment Plants in Egypt. It worth here mentioning that, the current upgrading process of Abo Rawash 

WWTP (the second largest WWTP in Egypt) shall follow the same treatment methodology. Lessons 

learned from sludge treatment of these two largest WWTP in Egypt shall be utilized in the proposed sludge 

ǘǊŜŀǘƳŜƴǘ ƳŜǘƘƻŘƻƭƻƎȅ ŦƻǊ IŜƭǿŀƴ ό!Ǌŀō !ōƻ {ŀΩŜŘύ ²²¢tΦ ¢ƘŜ ōƛƻ-gas generated from the anaerobic 

digestion process shall be utilized to generated electricity which can cover up to half of the WWTP 

electricity consumption.  

The stabilized treated dried sludge shall have high quality and shall be converted to compost and sold to 

farmers for agricultural usage purposes for reasonable price following all environmental and health 

regulation and restrictions in handling and transporting process. With reference to the quantity of dried 

sludge to be supplied a volume of approximately 150-200 m³/day.  

The previously described sludge treatment methodology adopted for large WWTPs in Egypt helps to 

reduce the greenhouse gases developed during sludge treatment process which shall definitely help to 

minimize the effect on the climate change. This effect shall be discussed in details in the detailed ESIA 

during detailed design phase.  

Figure 2-19: Al-Saff Canal Main branch and Second Branch 
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The current wide application of mechanical dewatering across the country and especially for the big size 

treatment plants led to the suggest of having the following scenarios as a development of Alternative 1 

¶ Scenario 1: Anaerobic Digestion for only 250,000 m3/day, mechanical dewatering for sludge 

produced from the extension of 250,000 m3/day + one third of the mixed sludge produced from 

the existing WWTP (550,000 m3/day) 

¶ Scenario 2: Anaerobic Digestion for 800,000 m3/day, mechanical dewatering for sludge produced 

from the extension of 250,000 m3/day + one third of the mixed sludge produced from the existing 

thickeners of the current WWTP (550,000 m3/day) 

¶ Scenario 3: Anaerobic Digestion for 800,000 m3/day, mechanical dewatering for sludge produced 

from the extension of 250,000 m3/day+ all mixed sludge produced from the existing thickeners of 

the current WWTP (550,000 m3/day) 

2.8 Land Availability for Upgrade and Extension  
¢ƘŜ ŜȄǘŜƴǎƛƻƴ ƻŦ ǘƘŜ !Ǌŀō !ōƻ {ŀΩŜŘ ²²¢t нрлΣллл ƳоκŘŀȅ ŀŘǾŀƴŎed treatment shall be in the same 

ǇǊŜƳƛǎŜǎ ƻŦ ǘƘŜ ŜȄƛǎǘƛƴƎ !Ǌŀō !ōƻ {ŀΩŜŘ ²²¢tΦ ¢ƘŜ ǎƛǘŜ ƛǎ ǎǳǇǇƭƛŜŘ ǿƛǘƘ ŀƭƭ ŜȄƛǎǘƛƴƎ ǳǘƛƭƛǘƛŜǎ ǿƘƛŎƘ ŀǊŜ ŀƭǎƻ 

expected to minimize the environmental impacts during the construction phase.  Also, the upgrade and 

extension oŦ ǘƘŜ IŜƭǿŀƴ ²²¢t ǎƘŀƭƭ ōŜ ƛƴ ǘƘŜ ǎŀƳŜ ƭƻŎŀǘƛƻƴ ƻŦ ǘƘŜ ²²¢t ƛƴ !Ǌŀō !ōǳ {ŀΩŜŘΦ Hence, no 

land acquisition is required for the extension. 

As for the two new pump stations 3A and 2A: 

¶ 3A: will be constructed in the existing land near the existing station No. (3) in Helwan, within the 

premises of the site of the old Helwan plant. 

¶ 2A: will be constructed within the premises of 15th May WWTP which is currently under 

rehabilitation.  

¶ The force mains will be buried under roads, as by the Egyptian codes. 

Hence, no land acquisition is needed for any element of the total project. 

2.9 Construction processes  

2.9.1 Pump stations and Pipelines  

The construction activities of the PSs will involve conventional activities related to the construction of 

reinforced concrete components. The activities will involve digging down to the foundation level, 

construction of needed isolated footings, and construction of the main cesspit, guard room warehouse 

and fence. The activities will also involve the installment of pipelines and pumps, special pieces and valves, 

connection welding, and completing all the electrical work needed. The construction activities will be 

located within the allocated site. Sensitive receptors around the PS site have been identified and will be 

presented in details in Chapters 4 and 5.  

It is therefore expected that during the construction of the PS, the following activities will take place:  
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¶ Storage of the raw materials such as pipelines (maximum 6 layers high separated by timber 

blocks) pumps, masonry, Portland cement sacks, sand, and gravel, wood plates (to mold the 

concrete and for the windows and door frames), fuel and water.  

¶ Concrete mixing and pouring; water will be added to the cement- sand -gravel mix  

¶ Steel reinforcement storage, welding, and bending  

¶ Spoil storage and transport/disposal of excess spoil. 

2.9.2 Expansion the existing WWTP  

The construction activities of the WWTP will involve conventional activities related to the construction of 

reinforced concrete components. The activities will involve digging down to the foundation level, 

construction of needed isolated footings, and other needed civic works. The activities will also involve the 

installment of pipelines and pumps, special pieces and valves, connection welding, and completing all the 

electrical work needed. The construction activities will be located within the allocated site. It is expected 

that during the construction of the WWTP, the following activities will take place:  

¶ Storage of the raw materials such as pipelines (maximum 6 layers high separated by timber 

blocks) , pumps, masonry, Portland cement sacks, sand, and gravel, wood plates (to mold the 

concrete and for the windows and door frames), fuel and water  

¶ Concrete mixing and pouring; water will be added to the cement- sand -gravel mix  

¶ Steel reinforcement storage, welding, and bending  

¶ Spoil storage and transport/disposal of excess spoil.  

2.10  Equipment and Raw Material Requirements  
Equipment, machinery and raw materials to be used in construction would include the several items 

presented in the following Table 2-9 and Table 2-10.The list of equipment was estimated through 

consultation and interview and previous experience. 

Table 2-9: Tentative list of equipment and machinery for construction 

SL No. Equipment/Machinery Type Numbers 

1. Mobile Crane 04 

2. JCB 08 

3. Air Compressor 04 

4. Hilti Breaker 10 

5. Pick-up 03 

6. Mobile Pump 04 

7. Bobcat 07 

8. Water pump 05 

9. Vibrators 06 

10. Wood Cutting Machine 05 

11. Steel Cutting Machine 04 

12. Hilti Drilling Machine 10 

13. Boom loader 04 
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14. Mixer Machine 04 

15. Block cutter 02 

16. Steel cutter 02 

17. Power floating machine 02 

18. Shovel 10 

19. Excavator 08 

20. Water Tanker, 5000 Gallon 01 

21. Water Tanker, 1500 Gallon 01 

22. Wheel Loader 17 

23. Trailer 06 

24. Travel Mixer 10 

25. Grader 02 
 

Table 2-10: List of raw materials 

Material Source 

Borrow materials Locally acquired 

Gravel  Locally acquired 

Aggregate  Locally acquired 

Sand  Locally acquired 

Road {rip rap material} and Stone Block Locally acquired 

Clean Water for Concrete Locally acquired 

Other Water for Compaction Locally acquired 

Reinforcing bar Manufactured Local 

Cement Locally Manufactured  

Steel beams Regionally Manufactured/Local 

Steel Rails  Imported Manufactured/ Local 

 

All the access roads to Helwan WWTP site are wide enough to transport all required material and the only 

issue is that the access road is unpaved road and need to be paved.   

2.11 Manpower Required  
The following Table 2-11 illustrates tentatively the required manpower for construction phases of the 

project in terms of technical, administration, skilled and non-skilled labors. 

The manpower was estimated through consultation and interview with the contractors during site visits. 
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Table 2-11: Manpower required for construction 

Technical & Administration Staff  

Category Numbers  

Project Management  7  

Construction Manager  (Civil) 6  

Construction Manager (MEP) 04  

Construction Manager (Roads) 01  

Control Engineer 06  

QA/QC Engineer 06  

Safety Engineer 06  

Site Engineer (Civil & MEP) 14  

Site Supervisor 06  

Foremen 10  

Quantity Surveyor 06  

Project Clerk 06  

Secretary & Document Controller 02  

Project Clerk 02  

Draughtsman (Civil & MEP) 02  

Storekeeper 06  

Logistic Assistant 06  

Timekeeper 02  

Office Boy 04  

Surveyors 12  

Sub-total  114  

Labourers Staff   

Category Numbers  

Skilled Labour 150  

Un-skilled Labour 300  

Mechanics 20  

Electrician 16  

Other Staff 20  

Sub-total  486  

Total  600  

 

Yet, there is no clear figure about the estimated manpower required for the operation phase. However, 

tentatively, the total required manpower for operation phases of the project in terms of technical, 

administration, labors and animals keepers can be estimated as presented in the following Table 2-12. 
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Table 2-12: Tentative figure for required manpower, operation phase 

Type Number 

Existing  400 

Additional after full operation with Alternative 1 150 

Total 650 

2.12 Construction Program and Risk  
The completing time of the project phases including design, mobilization and construction is outlined in 

Table 2-13. 

¢ƘŜǊŜ ŀǊŜ ǎƻƳŜ ŦŀŎǘƻǊǎ ǘƘŀǘ ƳƛƎƘǘ ŎŀǳǎŜ ŀ ŘŜƭŀȅ ƛƴ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ŎƻƴǎǘǊǳŎǘƛƻƴ ǇǊƻƎǊŜǎǎ ƛƴŎƭǳŘƛƴƎ ōǳǘ ƴƻǘ 

limited to: 

¶ Natural factors: Such as sandstorms, hot waves, flood storms, heavy rain, and summer and 

Ramadan working hours;  

¶ Technical and management factors: Introducing new arrangement& procedures, appointing new 

contractors, changing scope of works, introduce new activities of variation orders and change some 

of design option.  

¶ Engineering value considerations: Changing project phases and activities, optimizing cost and 

redesigning some of the activities  

¶ Construction Logistic requirements such as of delaying in importing some of the construction 

materials  

2.13 Health, Safety and Environmental Policies  
All work on site will be carried out in accordance with the Egyptian Conditions of Contract, which specify 

compliance with the appropriate health and safety and environmental policies. In addition, clauses have 

been inserted into the conditions of contract for the works to require the contractor to comply with the 

mitigation actions, which have been identified in this report, and this compliance will be monitored by the 

Resident Engineer and his staff. Details of mitigation measures and management plan presented in 

chapters six (impact assessment) and eight (ESMP). 
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Table 2-13: Tentative project implementation schedule 
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3 Legal Framework  

This Chapter describes the legal and administrative framework for the proposed project. It lists the 

national laws and international requirements pertinent to the project. Following an overview of the 

requirements of international institutions and international conventions, the requirements of 

Egyptian legislation are compared with those of the EIB Environmental and Social Policy, and 

presented in a tabular form of gap analysis. 

3.1 National Administrative and Legal Framework  
The following is a description of the different national authorities and institutions of relevance to this 

project. 

The Egyptian Environmental Affairs Agency (EEAA) is an authorized state body regulating 

environmental management issues. Egyptian laws identify three main roles of the EEAA: 

¶ It has a regulatory and coordinating role in most activities, as well as an executive role restricted 

to the management of natural protectorates and pilot projects. 

¶ The agency is responsible for formulating the environmental management (EM) policy 

framework, setting the required action plans to protect the environment and following-up their 

execution in coordination with Competent Administrative Authorities (CAAs).  

¶ EEAA is responsible for the review and approval of the environmental impact assessment 

studies as for new projects/expansions undertaken. 

The Environmental Management Unit (EMU) at the governorate and district level is responsible for 

the environmental performance of all projects/facilities within the governorates premises. The 

governorate has established EMUs at both the governorate and city/district level. The EMUs are 

responsible for the protection of the environment within the governorate boundaries and thus are 

mandated to undertake both environmental planning and operation-oriented activities. The EMU is 

mandated to: 

¶ Follow-up on the environmental performance of the projects within the governorate during 

both construction and operations to ensure the project abides by laws and regulations as well 

as mitigation measures included in its EIA approval. Investigate any environmental complaints 

filed against projects within the governorate  

¶ The EMUs are affiliated administratively to the governorate yet technically to EEAA. The EMUs 

submit monthly reports to EEAA with their achievements and inspection results.  

¶ The governorate has a solid waste management unit at the governorate and district level. The 

units are responsible for the supervision of solid waste management contracts. 

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 Competent Administrative Authorities (CAAs) are the entities responsible for issuing licenses for 

project construction and operation. The EIA is considered one of the requirements of licensing. The 

CAAs are thus responsible for receiving the EIA studies, check the information included in the 
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documents concerning the location, suitability of the location to the project activity and ensure that 

the activity does not contradict with the surrounding activities and that the location does not 

contradict with the ministerial decrees related  to the activity. The CAA forwards the documents to 

EEAA for review. They are the main interface with the project proponents in the EIA system. The CAA 

is mandated to: 

¶ Provide technical assistance to Project Proponents 

¶ Ensure the approval of the Project Site 

¶ Receive EIA Documents and forward it to EEAA 

¶ Follow-up the implementation of the EIA requirements during post construction field 

investigation (before the operation license) 

After submission of an ESIA for review, the EEAA may request revisions in the ESIA report within 30 

days, including additional mitigation measures, before issuing the approval of the report. In case of 

ŘƛǎŀǇǇǊƻǾŀƭΣ /!t² ǿƛƭƭ ƘŀǾŜ ǘƘŜ ǊƛƎƘǘ ǘƻ ƛǎǎǳŜ ŀƴ ŀǇǇŜŀƭ ǿƛǘƘƛƴ ол Řŀȅǎ ŦǊƻƳ ƛǘǎ ǊŜŎŜƛǇǘ ƻŦ ǘƘŜ 99!!Ωǎ 

decision. It should be noted that once the ESIA has been approved, the ESMP as will be presented in 

the report, will be considered an integral part of the project; and the CAPW will be legally responsible 

for the implementation of that plan, depending on their involvement in the construction or operation 

process. It is therefore worth mentioning that the CAPW must ensure that all mitigation measures and 

environmental requirements described in the ESMP will be clearly referred to in the tender documents 

for the construction works, the construction contracts, and have been respected. CAPW will follow-

up on the construction contractor to ensure that the ESMP is adequately implemented in the 

construction phase. See Figure 3-1 demonstrates the EIA process procedures. 
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Figure 3-1: EIA Procedure overview 
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3.2 Summary of the National Legislation Pertinent to the Project  
The legislations listed below and described in more details in the following sections represent the 

national legislation pertinent to the project: 

3.2.1 Egyptian legislation related to social aspects  

¶ EEAA guidelines related to the Public Consultation; Guidelines of Principles and 

Procedures for ά9ƴǾƛǊƻƴƳŜƴǘŀƭ LƳǇŀŎǘ !ǎǎŜǎǎƳŜƴǘέ нƴŘ 9Řƛǘƛƻƴ WŀƴǳŀǊȅ нллф 

- Paragraph 6.4.3 Requirements for Public Consultation 

- Paragraph 6.4.3.1 Scope of Public Consultation 

- Paragraph 6.4.3.2 Methodology of Public Consultation 

- Paragraph 6.4.3.3 Documentation of the Consultation Results 

- Paragraph 7 Requirement and Scope of the Public Disclosure 

¶ Land acquisition and involuntary resettlement (The project will not result in 

resettlement activities) 

- Law 94/2003 on the National Council for Human Rights (NCHR) 

- The Constitution (1971, amended in year 1980) 

- The Constitution (2014, articles 33 and 35) 

- Law 10/1990 on property expropriation for public benefit and its amendments by 

law number 1/2015. 

- Other laws governing expropriation 

¶ Protection of human rights  

¶ Unified structure Law No 119 of year 2008 

¶ Presidential Decree No. 135 of year 2004 related to the esablishment of WWHC 

3.2.2 Egyptian legislation  related to protection of Antiquities, archaeology and cultural 

heritage  

¶ Law 117/1983  

3.2.3 Egyptian legislation related to environmental aspects  

¶ Law 4 for Year 1994 for the environmental protection , amended by Law 9/2009 and 

law 105 for the year 2015 

¶ Executive Regulation(ER) No 338 for Year 1995 and the amended regulation No 1741 

for Year 2005, amended with ministerial decree No 1095/2011, ministerial decree No 

710/2012, and ministerial decree No 964/2015 

¶ Law No 93 for Year 1962 for discharge on the public sewer network and protection 

and treatment of wastewater wastes and safe discard methods of the treatment by 

products, amended with Decree No 44 for Year 2000. 

¶ Law No 48 for Year 1982 for the protection of the Nile River, agricultural drains, ponds 

and aquifer from pollution, and the ER amended with Decree No 92 for Year 2013. 

¶ Law No 12 for Year 2003 for the protection, occupational health and safety for the 

workers, which is amending Law 137 for Year 1981 and its executive decrees. 

¶ Law No 102 for Year 1983 for natural habitats. 
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¶ Law No 38 for Year 1968 for the public cleanliness, which is amended by Law No 31 

for Year 1976. 

¶ DǳƛŘŜƭƛƴŜǎ ƻŦ tǊƛƴŎƛǇƭŜǎ ŀƴŘ tǊƻŎŜŘǳǊŜǎ ŦƻǊ ά9ƴǾƛǊƻƴƳŜƴǘŀƭ LƳǇŀŎǘ !ǎǎŜǎǎƳŜƴǘέ нƴŘ 

Edition EEAA, January 2009 and its amended Lists in October 2010. 

3.3 International Requirements  
International funding agencies, such as the WB require that the projects they finance to be in 

ŎƻƳǇƭƛŀƴŎŜ ǿƛǘƘ ōƻǘƘ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ƴŀǘƛƻƴŀƭ ǎǘŀƴŘŀǊŘǎ ŀǎ ǿŜƭƭ ŀǎ ǘƘŜƛǊ ƻǿƴ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŀƴŘ ǎƻŎƛŀƭ 

policies. Therefore, in addition to the national regulations, the project aims at complying with the EIB 

safeguard policies and guidelines. The policies help to ensure the environmental and social soundness 

and sustainability of investment projects. They also support integration of environmental and social 

aspects of projects into the decision-making process. In addition, the policies promote 

environmentally sustainable development by supporting the protection, conservation, maintenance, 

and rehabilitation of natural habitats. Helwan WWTP project is classified as category C project by 

EEAA, which requires mandatory Environmental Impact Assessment as it may have moderate 

implications on the environment. The project is classified as Category B according to the WB 

classification criteria. 

The EIB has identified ten environmental and social safeguard policies that should be considered in its 

financed projects. The objective of these policies is to prevent and mitigate undue harm to people and 

their environment in the development process.  

The EIB Environmental and Social Practices Handbook, last amended in the year 2013 describe the 

processes and practices of the Bank to ensure that all financing activities are consistent with its 

environmental policy. Volume I of the handbook outlines 10 standards that may have significance for 

the ESIA study. With reference to the Helwan WWTP Project all standards are considered as 

applicable. 

Standard 1: Assessment and Management of Environmental and Social Impacts and Risks 

The overall objective of thiǎ {ǘŀƴŘŀǊŘ ƛǎ ǘƻ ƻǳǘƭƛƴŜ ǘƘŜ ǇǊƻƳƻǘŜǊΩǎ ǊŜǎǇƻƴǎƛōƛƭƛǘƛŜǎ ƛƴ ǘƘŜ ǇǊƻŎŜǎǎ ƻŦ 

assessing, managing and monitoring environmental and social impacts and risks associated with the 

operations. 

Standard 2: Pollution Prevention and Abatement  

The objectives of this Standard are: 

¶ Avoidance of any deterioration in the quality of human health or the environment, 

and any loss of biodiversity, by avoiding, reducing and, if possible, 

compensating/remedying significant adverse effects of projects supported by the EIB; 

¶ Support to the EU aims of reducing greenhouse gas emissions and enhancing resource 

efficiency, that will ease pressures on the environment and bring increased 

competitiveness through cost savings from improved efficiency, commercialization of 

innovations and better management of resources over their whole life cycle; and, 
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¶ Promotion of an integrated approach to prevention and control of emissions into air, 

water and soil, to waste management, to energy efficiency and to accident prevention 

for the protection of the environment as a whole and therefore, avoiding the shift of 

pollution from one environmental medium to another. 

Standard 3: Biodiversity and Ecosystems 

Standard 4: Climate-related Standards  

Standard 5: Cultural Heritage  

The objective of this Standard is ǘƻ ƻǳǘƭƛƴŜ ǘƘŜ ǇǊƻƳƻǘŜǊΩǎ ǊŜǎǇƻƴǎƛōƛƭƛǘƛŜǎ ƛƴ ǘŜǊƳǎ ƻŦ ŎǳƭǘǳǊŀƭ ƘŜǊƛǘŀƎŜ 

management, involving the actions taken to identify, assess, decide and enact decisions regarding the 

impact on cultural heritage associated with operations supported by the EIB. 

Standard 6: Involuntary Resettlement  

The objectives of this Standard are: 

¶ Avoid or, at least minimize, project-induced resettlement whenever feasible by 

exploring alternative project designs; 

¶ Avoid and/or prevent forced evictions and provide effective remedy to minimize their 

negative impacts should prevention fail; 

¶ Ensure that any eviction which may be exceptionally required is carried out lawfully, 

respects the rights to life, dignity, liberty and security of those affected who must have 

access to an effective remedy against arbitrary evictions; 

¶ wŜǎǇŜŎǘ ƛƴŘƛǾƛŘǳŀƭǎΩΣ ƎǊƻǳǇǎΩ ŀƴŘ ŎƻƳƳǳƴƛǘƛŜǎΩ ǊƛƎƘǘ ǘƻ ŀŘŜǉǳŀǘŜ ƘƻǳǎƛƴƎ ŀƴŘ ǘƻ ŀƴ 

adequate standard of living, as well as other rights that may be impacted by 

resettlement; 

¶ Respect right to property of all affected people and communities and mitigate any 

adverse impacts arising from their loss of assets, or access to assets and/or restrictions 

of land use, whether temporary or permanent, direct or indirect, partial or in their 

totality. Assist all displaced persons to improve, or at least restore, their former 

livelihoods and living standards and adequately compensate for incurred losses, 

regardless of the character of existing land tenure arrangements (including title 

holders and those without the title) or income-earning and subsistence strategies; 

¶ Uphold the right to adequate housing, promoting security of tenure at resettlement 

sites; 

¶ Ensure that resettlement measures are designed and implemented through the 

informed and meaningful consultation and participation of the project-affected 

people throughout the resettlement process; and 

¶ Give particular attention to vulnerable groups, including women and minorities, who 

may require special assistance and whose participation should be vigilantly promoted. 

Standard 7: Rights and Interests of Vulnerable Groups 

Standard sets out to avoid or minimize, or otherwise mitigate and remedy potential harmful effects 

of EIB operations to vulnerable individuals and groups whilst seeking that these populations duly 
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benefit from such operations. As a means to foster those project outcomes, Standard 7 proposes a 

framework and tools to address inequalities and other factors contributing to vulnerability, and, as 

appropriate, to allow for equal access to and enjoyment of project benefits for those individuals and 

groups. 

Standard 8: Labour Standards  

With the present standards, the responsibilities of the promoter are defined to ensure that the project 

embraces the principles of International Labor Standards. 

Standard 9: Occupational and Public Health, Safety and Security 

Lƴ ŎƻƳǇƭƛŀƴŎŜ ǿƛǘƘ L[hΩǎ DǳƛŘŜƭƛƴŜǎ ƻƴ ƻŎŎǳǇŀǘƛƻƴŀƭ ǎŀŦŜǘȅ ŀƴŘ ƘŜŀƭǘƘ ƳŀƴŀƎŜƳŜƴǘ ǎȅǎǘŜƳǎ ǘƘŜ 9¦Ωǎ 

decent work agenda the OSH Framework Directive as well as the UN Guidelines on Business and 

Human Rights, the EIB stresses the empƭƻȅŜǊǎΩ Řǳǘȅ ƻŦ ŎŀǊŜ ǘƻǿŀǊŘǎ ǇǊƻƧŜŎǘ ǿƻǊƪŜǊǎ ŀƴŘ ǎƻŎƛŜǘȅΣ ƛƴ 

safeguarding occupational and public health, safety and wellbeing within the area of influence of their 

operations and at associated facilities. 

Standard 10: Stakeholder Engagement 

As a public institution, the EIB actively promotes the right to access to information, as well as public 

consultation and participation; the right to access to remedy, including through grievance resolution, 

is equally acknowledged and actively promoted by the EIB. StanŘŀǊŘ мл ŀŦŦƛǊƳǎ ǘƘŜ 9L.Ωǎ ŜȄǇŜŎǘŀǘƛƻƴ 

that promoters uphold an open, transparent and accountable dialogue with all relevant stakeholders 

at the local level targeted by its EIB operations. This Standard stresses the value of public participation 

in the decision-making process throughout the preparation, implementation and monitoring phases 

of a project. 

Core Labour Standards (CLS) of the International Labour Organisation 

The International Labour Organisation (ILO) is a tripartite organisation consisting of trade unions, 

governments and companies, and is part of the United Nations system. In 1998, the ILO produced the 

Declaration on Fundamental Principles and Rights at Work. In the Declaration, ILO member states 

agreed that they should all respect, promote, and realise Core Labour Standards (whether or not they 

have ratified them). 

The core labour standards consist of four standards, laid out in eight conventions: 

¶ Freedom of association and the effective recognition of the right to collective 

bargaining (Convention No. 87 & No. 98). 

¶ The elimination of all forms of forced and compulsory labour (Convention No. 29 & 

No. 105). 

¶ The effective abolition of child labour (Convention No. 138 & No. 182). 

¶ The elimination of discrimination in respect of employment and occupation 

(Convention No. 100 & No. 111). 

Today all International Financing Institutions including EIB have fully adopted CLS in their activities. 

Egypt has ratified all core labour standards mentioned before and set into force. 
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3.4 International Conventions and Ag reements  
Egypt has signed and ratified a number of international conventions that commit the country to 

conservation of environmental resources. The following is a list of the key conventions: 

¶ International Plant Protection Convention (Rome 1951) 

¶ African convention on the conservation of nature and natural resources (Algeria 1968) 

¶ UNESCO Convention for the protection of the world cultural and natural heritage 

(Paris, 16 November 1972) 

¶ Convention on International Trade In Endangered Species Of Wild Fauna And Flora 

(CITES) (Washington 1973) 

¶ Basel Convention on the control of trans-boundary movements of hazardous wastes 

and their disposal (1989) 

¶ United Nations framework convention on climate change (New York 1992). The 

convention covers measures to control greenhouse gas emissions from different 

sources including transportation. 

¶ United Nations Framework Convention on climate change and Kyoto Protocol (Kyoto 

1997) 

¶ Convention on biological diversity (Rio de Janeiro 1992), which covers the 

¶ Conservation of habitats, animal and plant species, and intraspecific diversity. 

¶ Convention for the protection of the ozone layer (Vienna 1985) 

¶ Convention for the prevention and control of occupational hazards caused by 

carcinogenic substances and agents (Geneva 1974) 

¶ Convention for the protection of workers against occupational hazards in the working 

environment due to air pollution, noise and vibration (Geneva 1977). 

¶ ILO core labor standards: core labor standards are to be adhered to/reached during 

the project implementation. Egypt has been a member state of the ILO since 1936, 

and has ratified 64 conventions that regulate the labor standards and work conditions. 

In 1988, Egypt has ratified the Occupational Safety and Health Convention of 1979 

(No 152). 
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3.5 Detailed Description of National Legislation Related to Environmental 

and Social Aspects 

3.5.1. Water Quality  

Egyptian Code for Reuse of Treated Sewage water in irrigation and Use of Sludge in 

agriculture 501/2015  

This Code allows the direct usage of treated wastewater into irrigation networks but not to open 

drains and waterways. The law which concerns the disposal of treated wastewater effluent to open 

waterways is Law 48/1982 (issued by Ministry of Water Resources and Irrigation). Table 3- shows 

effluent quality for treated wastewater as per Code 501/2015. 

Three categories of treated waste ς that from public treatment facilities, from private treatment 

facilities and lastly where the effluent is from an industrial source. A range of conditions and criteria 

are set and a permit is required from the Ministry of Health prior to application. The receiving land 

shall not be within 3 km from built up areas and there are constraints on the types of agriculture for 

which the effluent can be used. 

Table 3-1: Effluent quality for treated wastewater as per Code 501/2015 

 

3ÔÁÎÄÁÒÄÓ ÁÎÄ ,ÉÍÉÔÓ ÆÏÒ ÔÈÅ ÄÒÁÉÎÓȭ ×ÁÔÅÒ ÑÕÁÌÉÔÙ ÔÏ ÂÅ ÄÉÓÃÈÁÒÇÅÄ ÉÎÔÏ ×ÁÔÅÒÃÏÕÒÓÅÓ  

According to Article 51 of the ER of Law 48/1982 amended by Decree 402/2009 

Standards&Limits (mg/l)  Parameter 
млллҖ Total dissolved solids TSS 

Maximum difference of 3°C as compared with the 
receiving watercourse 

Temperature 

рҗ Dissolved Oxygen 
min  сΦр and max  уΦр pH 

Җол BOD 
Җрл COD 
15 Total Nitrogen (TN) 
3 TotalP (TP) 
Җо Oil&Grease 
ҖлΦллм Mercury 
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Standards&Limits (mg/l)  Parameter 
Җо Fe 
Җн Mn 
Җм Cu 
Җн Zn 
ҖлΦлр Phenol 
ҖлΦлм As 
ҖлΦло Cd 
ҖлΦлр Cr 
ҖлΦлм Free Cyanide 
ҖлΦм Pb 
0.1 Ni 
лΦлм Se 
рллл Coliform млл cm3 

Standards and Limits for discharging Treated Sanitary effluent into drains   

Parameter Standards and Limits (mg/l) 

Temperature Does not exceed the temperature of the receiving receptor by 
more than 3 

pH 6-9 

BOD 60 

COD 80 

Dissolved Oxygen  җп 

Oil & Grease 10 

Total Dissolved Solids Does not exceed 2000 

Total Suspended Solids 50 

H2S 1 

Free Cianides 0.1 

Total P - 

NH3 - 

TN - 

Phenol лΦлр 
Mercury лΦлм 
Pb лΦм 
Cd лΦлло 
Arsenic лΦлр 
Se лΦм 
Cr лΦм 
Cu лΦр 
Ni лΦр 
Zn н 
Fe оΦр 
Total Coliform (100cm3) рллл 
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3.5.2. Sludge and Sludge/sediment assessment Methodology  

Reuse Code for Treated Sludge (based on total metals form)  

Over the past few decades, Egypt has been focused on sanitation-related services, especially 

constructing new sewerage networks and wastewater treatment facilities, with a little attention given 

to the management of excess sludge produced from municipal wastewater treatment. This is reflected 

in the national legislations that often simply depend on regulations of industrialized or more advanced 

countries without real to adapt it to local situations.  

Law 48/1982 and ministerial decree 44/2000 regulates the sludge reuse in agricultural purposes only. 

For sludge reuse, the regulations are only considered heavy metals and pathogenic (or potentially-

pathogenic) organisms as the only sources for contaminations. The law (as well as ministerial decree) 

obligates the end user to dispose sludge before land applications by storing for 6 months. However, 

the highly-contaminated sludge with heavy metals or pathogenic organisms have to be landfilled 

properly. 

Egyptian Code for Reuse of Treated Sewage water in irrigation and Sludge in agriculture2 covers the 

safe usage and controls the use of sludge resulting from the treatment process including all relevant 

aspects to this process (production and usage/disposal of sludge including the safe production of 

sludge (including the establishment of limits of various heavy metals), sludge production control, 

handling and sites not to be utilized and the need for producers and carriers of the sludge to obtain 

an appropriate license).  

The decree was followed and updated by the Ministerial Decrees 288/2000 and 329/2001 through 

issue of an Egyptian Code for Reuse of Treated Sewage water in irrigation and Use of Sludge in 

agriculture. 

The decree provides a definition of sludge according to wastewater treatment and refers to US 

Environmental Protection Agency (EPA) criteria as the basis for determining safe use without referring 

to any particular standards. It provides recommendations for the periodic follow up and analysis to 

prevent build-up of heavy metals and sets limits for heavy metal content (total metals form) in sludge 

as shown in Table 3. 

  

                                                           
2 (Ministry of Housing, Utilities and New communities: Ministerial decree 288/2000 and 329/2001) 
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Table 3-2: Permissible Limits of safe use of treated sludge in agricultural applications 

 

Assessment Technique (based on bioavailability forms)  

In the sludge/sediment assessment, metal speciation is recommended to separate the bioavailability 

forms (Exchangeable and Carbonate) of heavy metals to evaluate the environmental risk of metals in 

sludge/sediment. The heavy metals bioavailability form and portion depends on many factors3 
4included but not limited to: 

o Sludge/sediment type 

o Sludge/sediment salinity 

o Sludge/sediment alkalinity 

o Oxidation 

o Yield history and sludge/sludge/sediment layer position (top or bottom) 

The "Risk Assessment Code- RAC άƛǎ ŀ ŦƭŜȄƛōƭŜ ŀƴŘ ǊŜŀƭƛǎǘƛŎ ŀǎǎŜǎǎƳŜƴǘ ƳŜǘƘƻŘέ56 7 8which assesses the 

risk connected with the presence of metals in an aquatic environment. The metals in the 

sludge/sediments are bound to fractions with different strengths which give in turn an indication of 

the sludge/sediment reactivity. The application of the well-ƪƴƻǿƴ άw!/Ϧ ǇǊŀŎǘƛŎŜ ƛǎ ƛƳportant to 

define/classify the level of the associated risks (e.g. high, medium, low and no risks) and to investigate 

the proper management strategy to be applied including potential recycling options. Moreover, the 

produced sludge will be classified into several zones. The natural sources are dominated by parent 

rocks and metallic minerals, while the main anthropogenic sources are agricultural activities, where 

fertilizers, animal manures, and pesticides containing heavy metals are widely used, as well as 

industrial effluent discharges. 

                                                           
3 {ƛƴƎƘΣ {ΦtΦΤ ¢ŀŎƪΣ CΦaΦDΦΤ ±ŜǊƭƻƻΣ aΦ ά9ȄǘǊŀŎǘŀōƛƭƛǘȅ ŀƴŘ ōƛƻŀǾŀƛƭŀōƛƭƛǘȅ ƻŦ ƘŜŀǾȅ ƳŜǘŀƭǎ ƛƴ ŘǊŜŘƎŜŘ ǎŜŘƛƳŜƴǘ ŘŜǊƛǾŜŘ ǎǳǊŦŀŎŜ 
ǎƻƛƭǎέΣ  [ŀōƻǊŀǘƻǊȅ ƻŦ !ƴŀƭȅǘƛŎŀƭ /ƘŜƳƛǎǘǊȅ ŀƴŘ !ǇǇƭƛŜŘ 9ŎƻŎƘŜƳƛǎǘǊȅΣ /ƻǳǇǳǊŜ-Links 653, B-9000 Gent, Belgium, Chemical 
Speciation and Bioavailability Journal 8:105-110, 1996 
4 Riba, E. García-[ǳǉǳŜΣ WΦ .ƭŀǎŎƻ ϧ ¢Φ !Φ 5Ŝƭ±ŀƭƭǎ ά.ƛƻŀǾŀƛƭŀōƛƭƛǘȅ ƻŦ ƘŜŀǾȅ ƳŜǘŀƭǎ ōƻǳƴŘ ǘƻ ŜǎǘǳŀǊƛƴŜ ǎŜŘƛƳŜƴǘǎ ŀǎ ŀ ŦǳƴŎǘƛƻƴ 
ƻŦ ǇI ŀƴŘ ǎŀƭƛƴƛǘȅ ǾŀƭǳŜǎέΣ /ƘŜƳƛŎŀƭ {ǇŜŎƛŀǘƛƻƴ ϧ .ƛƻŀǾŀƛƭŀbility, 15:4, 101-114, DOI, 2003: 10.3184/095422903782775163. 
To link to this article: https://doi.org/10.3184/095422903782775163 
5 ¦{9t!Σ άCǊŀƳŜǿƻǊƪ ŦƻǊ aŜǘŀƭǎ wƛǎƪ !ǎǎŜǎǎƳŜƴǘέΣ hŦŦƛŎŜ ƻŦ ǘƘŜ {ŎƛŜƴŎŜ !ŘǾƛǎƻǊ wƛǎƪ !ǎǎŜǎǎƳŜƴǘ CƻǊǳƳ ¦Φ{Φ 9ƴǾƛǊƻƴƳŜƴǘŀƭ 
Protection Agency Washington, DC 20460, March, 2007 

6 {ŀƴƧŀ {ŀƪŀƴ ŀƴŘ ƻǘƘŜǊǎέ DŜƻŎƘŜƳƛŎŀƭ CǊŀŎǘƛƻƴŀǘƛƻƴ ŀƴŘ wƛǎƪ !ǎǎŜǎǎƳŜƴǘ ƻŦ tƻǘŜƴǘƛŀƭƭȅ ¢ƻȄƛŎ 9ƭŜƳŜƴǘǎ ƛƴ {ŜŘƛƳŜƴǘǎ ŦǊƻƳ 
YǳǇŀ wƛǾŜǊΣ /ǊƻŀǘƛŀέΣ a5tLΣ ǘƘŜ United Nations Global Compact, Water Journal, Switzerland July 2020 
7 Guangliang Zhang and others, Heavy metal fractions and ecological risk assessment in sediments from urban, rural and 
reclamation-affected rivers of the Pearl River Estuary, China, ELSEVIER Journal,  Volume 184 Pages 278-288, October 2017. 
8 aŀƘŀ !ƘƳŜŘ ŀƴŘ ƻǘƘŜǊǎΣ άaƻōƛƭƛǘȅ ŀƴŘ Ǌƛǎƪ ŀǎǎŜǎǎƳŜƴǘ ƻŦ ƘŜŀǾȅ ƳŜǘŀƭǎ ōȅ ǎŜǉǳŜƴǘƛŀƭ ŜȄǘǊŀŎǘƛƻƴ ƛƴ Ŏƻŀǎǘŀƭ ǎŜŘƛƳŜƴǘ ǎƻǳǘƘ 
aŜŘƛǘŜǊǊŀƴŜŀƴ {ŜŀΣ 9ƎȅǇǘέΣ aŀǊƛƴŜ {ȅǎǘŜƳǎ ϧ hŎŜŀƴ ¢ŜŎƘƴƻƭƻƎȅ L{{b мстф-396X Volume 14 Number 1, April 2019 
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https://www.sciencedirect.com/science/article/abs/pii/S004565351730869X#!
https://www.sciencedirect.com/science/journal/00456535/184/supp/C
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Heavy metals enter the water system through a variety of sources other than antifouling products. 

Heavy metals in the sludge are usually having orders of magnitude higher than the overlying water 

column due to their tendency to adsorb onto particulate matter (Stark, 19989; Danis et al, 200410). 

They are known to bio-accumulate in water organisms. This may lead to a permanent ban on the 

consumption of fish in water streams.  

Several efforts have been undertaken to develop standard procedures and criteria for the assessment 

of environmental impacts on sludge/sediments; but until now, there are few accepted guidelines for 

sludge/sediment quality (Larsen, B. and Jensen, A. 198911).  There are several recommended 

guidelines for assessing the metals pollution in the sludge/sediments including:  

¶ Canadian environmental quality guidelines (2002)  

¶ Dutchtarget Adopted from Gruiz et al. (1998) 

¶ Germain Claussen et al. (2000) 

¶ GAFs Global average for fluvial sludge/sediments (Malm et al., 1989) 

To study the bioavailability of the metals in sludge/sediment several extraction techniques with 

different chemical extractants in single step and/or in sequence have been developed12. Chemical 

partition of sludge/sediments is used also to deduce the source and pathways by which natural and 

anthropogenic heavy metals have entered the Environment. In this Metal speciation will be used to 

separate the bioavailability forms (Exchangeable and Carbonate) of heavy metals to evaluate the 

environmental risk of metals in bottom sludge/sediment. Sludge/sediment released in exchangeable 

and carbonate fractions less than 1% of the total metal and can be considered safe for the 

environment. On the contrary a sludge/sediment releasing in the same fractions more than 50% of 

the metal has to be considered highly dangerous and the metal can easily enter the food chain13. The 

following Table 3-3 describes the risk assessment code percentage. 

Table 3-3: Risk Assessment Code (RAC) classification14 

Risk Metal in Carbonate and Exchangeable Fraction 

No Risk <1% 

Very Low to Low Risk 1-10% 

Medium Risk 11-30% 

High Risk 31-50% 

Very High Risk 75% 

                                                           
9 Stark L (1998) Heavy metal pollution and macrobenthic assemblages in soft sediments in two Sydney estuaries, Australia. 
Marine and Freshwater Research 49, 533-40. 
10 Danis B, Wantier P, Dutrieux S, Flammang R, Dubois P, Warnau M (2004) Contaminant levels in sediment and asteroids 
(Asterias rubens L., Echinodermata) from the Belgian coast and Scheldt estuary: polychlorinated biphenyls and heavy metals. 
Science of the Total Environment 333, 149-165.  
11 Geochemistry and Health 19, 63-66.Larsen, B. and Jensen, A. (1989): Evaluation of The Sensitivity Of Sediment Monitoring Stationary In Pollution Monitoring. Mar pollut Bull 20:556-

60. 

12 Houba, V.J.G., Lexmond, Th.M., Novozamsky, I. & V a n d e r Lee, J.J. (1996) State of the art and future developments in 
soil analysis for bioavailability assessment. ς Sci. Total Environ. 178, 21.   
13  tŜǊƛƴΣ DΦΣ /ǊŀōƻƭŜŘŘŀΣ [ΦΣ [ǳŎŎƘŜǎŜΣ aΦΣ /ƛǊƛƭƭƻΣ wΦΣ 5ƻǘǘŀΣ [ΦΣ ½ŀƴŜǘǘŜΣ aΦ [Φ ŀƴŘ hǊƛƻΣ !Φ !ΦΣ όмфурύ άIŜŀǾȅ ƳŜǘŀƭ ǎǇŜŎƛŀǘƛon 
in the sediments of Northern Adriatic Sea. A New approach for environmental toxicity determination, in Lckkas, T.D. (cd). 
IŜŀǾȅ ƳŜǘŀƭǎ ƛƴ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘέ ǾƻƭΦ нΣ /9t /ƻƴǎǳƭǘŀƴǘǎΣ 9ŘƛƴōǳǊƎƘΦ 
14 Houba, V.J.G., Lexmond, Th.M., Novozamsky, I. & V a n d e r Lee, J.J. (1996) State of the art and future developments in 
soil analysis for bioavailability assessment. ς Sci. Total Environ. 178, 21.   
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While the following Table 3- presents the typical output from RAC analysis & assessment for bottom 

sludge/sediment layer. 

Table 3-4: Typical output from RAC analysis and assessment for a sludge/sediment layer 

Metals Station 1 Station 2 Station 3 

Cadmium (Cd) Very Low Risk No Risk Very Low Risk 

Chromium (Cr) Very Low Risk No Risk Very Low Risk 

Cobalt (Co) Very Low Risk Low Risk Low Risk 

Copper (Cu) Low Risk Low Risk Low Risk 

Lead (Pb) No Risk No Risk No Risk 

Nickel (Ni) No Risk No Risk No Risk 

Zinc (Zn) Very Low Risk No Risk Very Low Risk 

Arsenic (Ar) No Risk No Risk No Risk 

Mercury  (Hg) No Risk No Risk No Risk 

Aluminum (Al) No Risk No Risk No Risk 

Silver (Ag) Very Low Risk No Risk Very Low Risk 

Iron (Fe) No Risk No Risk No Risk 

3.5.3. Involuntary resettlement and the compensation of affected persons  

¢ƘŜ ².Ωǎ ǇƻƭƛŎȅ ƻƴ ƛƴǾƻƭǳƴǘŀǊȅ ǊŜǎŜǘǘƭŜƳŜƴǘ ŀƴŘ ǘƘŜ ŎƻƳǇŜƴǎŀǘƛƻƴ ƻŦ ŀŦŦŜŎǘŜŘ ǇŜǊǎƻƴǎ ƛǎ ŎƭŜŀǊƭȅ 

ǎǇŜƭƭŜŘ ƻǳǘ ǳƴŘŜǊ ǘƘŜ .ŀƴƪΩǎ ƻǇŜǊŀǘƛƻƴŀƭ ǎŀŦŜƎǳŀǊŘ ǇƻƭƛŎȅ όhtύ І пΦмнΦ 

άCƻǊ ǎŜŎǘƻǊ ƛƴǾŜǎǘƳŜƴǘ ƻǇŜǊŀǘƛƻƴǎ ǘƘŀǘ Ƴŀȅ ƛƴǾƻƭǾŜ ƛƴǾƻƭǳƴǘŀǊȅ ǊŜǎŜǘǘƭŜƳŜƴǘΣ ǘƘŜ .ŀƴƪ ǊŜquires that 

the project implementing agency screen sub-projects to be financed by the Bank to ensure their 

consistency with [OP 4.12]. For these operations, the borrower submits, prior to appraisal, a 

resettlement policy framework that conforms to this [OP 4.12]. The framework also estimates, to the 

ŜȄǘŜƴǘ ŦŜŀǎƛōƭŜΣ ǘƘŜ ǘƻǘŀƭ ǇƻǇǳƭŀǘƛƻƴ ǘƻ ōŜ ŘƛǎǇƭŀŎŜŘ ŀƴŘ ǘƘŜ ƻǾŜǊŀƭƭ ǊŜǎŜǘǘƭŜƳŜƴǘ ŎƻǎǘǎΦέ 

²ƘƛƭŜ ǘƘŜ ǊƛƎƘǘ ƻŦ ǎǉǳŀǘǘŜǊǎ ƛǎ ƴƻǘ ŀŘŘǊŜǎǎŜŘ ƛƴ ǘƘŜ 9ƎȅǇǘƛŀƴ ƭŀǿΣ ǘƘŜ ²ƻǊƭŘ .ŀƴƪΨǎ ǇƻƭƛŎȅ ht пΦмн 

requires squatters including illegal farming and light building to be provided with resettlement 

assistance when their residences are affected by projects financed by the Bank, but no compensation 

for the land the squatters are occupying.   

Egyptian legislation does not recognize the rights of squatters. There have been resettlement cases in 

which the Egyptian Government compensated squatters because of political sensitivity rather than 

ǇǊƻǾƛǎƛƻƴǎ ƛƴ ǘƘŜ ƭŀǿ ƻǊ ƛƴ ŎƻƳǇƭƛŀƴŎŜ ǿƛǘƘ ǘƘŜ .ŀƴƪΨǎ ǇƻƭƛŎȅΦ   
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Egyptian previous practice ƛƴ ŘŜŀƭƛƴƎ ǿƛǘƘ ǎǉǳŀǘǘŜǊǎ ΨǊƛƎƘǘ ǊŜŦƭŜŎǘǎ ǘƘŜ ǇƻƭƛǘƛŎŀƭ ǇǊŜǎǎǳǊŜ ŀƴŘ ŎƻƴǎƛŘŜǊǎ 

the social dimension. The Government has been forced to provide an alternative option for groups of 

households either in terms of alternative shelter or cash and crop compensation in case of crops 

damage. 

The Egyptian law makes no provision to provide resettlement assistance to project affected people, 

whereas OP 4.12 offers support for a transition period. The OP 4.12 further requires that the cost of 

this assistance should be included in the overall resettlement plan. 

²ƛǘƘƻǳǘ ŜǉǳƛǾŀƭŜƴǘ ǇǊŀŎǘƛŎŜǎ ōŜǘǿŜŜƴ 9ƎȅǇǘƛŀƴ ƭŀǿ ŀƴŘ ǘƘŜ .ŀƴƪΨǎ ht пΦмнΣ ƛǘ ǿƻǳƭŘ ōŜ ŘƛŦŦƛŎǳƭǘ ǘƻ 

provide assistance to Project Affected People (PAPs) at their new resettlement site. It would be hard 

to ensure opportunities for PAPs to restore or improve their income and as well as being provided 

temporary income support if required. Table 3- below presents a more detailed description of the 

Egyptian legislation related to the social aspects. 

Table 3-5: detailed description of the Egyptian legislation related to the social aspects 

                                                           
15EEAA (2009) Guidelines and Foundations for the Procedures of ESIA.Arabic publication, second 
edition. 

Title of 
legislation 

Summary and how this legislation applies to this project Year 

EEAA ESIA guidelines related to the Public Consultation 

Based on 
Law number  
4/1994 on 
Environment
al Protection 

Consultation of the community people and concerned parties with the 
needed information about the project. All stakeholders should be invited. 
Paragraph 6.4.3 of Law 4/1994 on Environmental Protection provides 
detailed information on the scope of public consultation, methodology and 
documentation  
Paragraph 6.4.3 Requirements for Public Consultation in the EEAA ESIA 
Guidelines15 
Paragraph 6.4.3.1 Scope of Public Consultation 
Paragraph 6.4.3.2 Methodology of Public Consultation 
Paragraph 6.4.3.3 Documentation of the Consultation Results 
Paragraph 7 Requirement and Scope of the Public Disclosure 

1994 

Land acquisition and involuntary resettlement (The project will not result in resettlement activities) 

Law 10/1990 On Property Expropriation for Public Benefit. It describes acquisition 
procedures as follows: 

1. Expropriation procedures start with the declaration of public 
benefit based on the relevant presidential decree. The decree 
includes a memorandum explaining the project including a 
complete plan for the project and expected construction (Law 
59/1979 & Law 3/1982 provided that the Prime Minister issues the 
decree); 

2.  The decree and the accompanying memorandum must be 
ǇǳōƭƛǎƘŜŘ ƛƴ ǘƘŜ ƻŦŦƛŎƛŀƭ ƴŜǿǎǇŀǇŜǊǎΤ ω ! Ŏopy of the decree should 

1990 
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be published at the main offices of the relevant local Government 
unit. 

This law has specified, through Article 6, the composition of the valuation 
committee. The committee is formed at the Governorate level, and is 
composed of a rŜǇǊŜǎŜƴǘŀǘƛǾŜ ŦǊƻƳ ǘƘŜ ǊŜƭŜǾŀƴǘ aƛƴƛǎǘǊȅΩǎ {ǳǊǾŜȅƛƴƎ 
Body (as President), a representative of the Agricultural Directorate, a 
representative of the Housing and Utilities Directorate, and a 
representative of the Real Estate Taxes Directorate in the Governorate. 
The compensation shall be estimated according to the prevailing market 
prices at the time of the issuance of the Decree for Expropriation. 

Amendments in 2015 has specified the period allowed for submitting a 
grievance to be 15 days and allowed additional 30 days to submit all 
relevant documents  

Law 
577/1954 

Law 577/54, which was later amended by Law 252/60 and Law 13/162, and 
establishes the provisions pertaining to the expropriation of real estate 
property for public benefit and improvement.     
 

1954 

Law 27/ 1956 Law No. 27 of 1956, which stipulates the provisions for expropriation of 
districts for re-planning, upgrading, and improvement, and the amended and 
comprehensive Law No.10 of 1990 on the Expropriation of Real estate for 
Public Interest.  

The first article of Law No. 27 of 1956 allows for the expropriation of 
districts for their improvement, upgrading, re-planning, and 
reconstruction. Article 24 of Law 577/54 also stipulates that in case only 
partial expropriation of real estate property is required, and the 
remaining un-expropriated part will not be of benefit to the owner; the 
owner shall be given the right to submit a request within 30 days 
(beginning from the date of final disclosure of the list of the 
expropriated property) for the purchase of the entire area.  
It should be noted, that the new law has not restricted the right to 
request the purchase of the remaining un-expropriated portion of real 
estate regardless whether it is a building or land.  

1956 

Civil code 
131/1948  

Articles 802-805 acknowledge the right for  private ownership. 

¶ Article 802 states that the owner, according to this law, has the sole 
right of using and/or disposing his property. 

¶ Article 803 defines what is meant by land property 
Article 805 states that no one may be deprived of his property except in 
cases prescribed by Law and would take place with fair compensation. 

1948 

Protection of communities Human Rights Laws 

Law no. 
94/2003 

The Law on Establishing the National Council for Human Rights (NCHR) aims 
to promote, ensure respect, set values, raise awareness and ensure 
adherence with human rights. At the forefront of these rights and freedoms 
are the right to life and security of individuals, freedom of belief and 

expression, the right to private property, the right to resort to courts of law, 
and the right to fair investigation and trial when charged with an offence.   

2003 
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3.6 Detailed Description a nd Gap Analysis of National Environmental 

Requirements and W B Requirements   
Whenever there is a discrepancy between national requirements and international requirements, the 

`most strict requirements shall be adopted. 

3.6.1  Air Quality  

Regulations 

Table 3-6: Comparing Egyptian Legislation to the requirements of the World Bank for Air Quality 

Issue Requirements of Egyptian legislation Requirements of WB 

A
ir
 Q

u
a

lit
y 

Reference Inflections Reference Inflections 

Article 34 of Law 4/1994 amended 
by law 9/2009, 105/2015 and 
Article 34 of its Executive 
Regulation (ERs), and  Decree 
710/2012 Annex 5 of the ERs 
 

Standards for 
ambient air 
quality 
 
 
 

 
OP 4.01  
 
WBG GENERAL 
EHS 
GUIDELINES  
 

Ensure the environmental 
sustainability of investment 
projects 
 
Air Emissions and ambient air 
quality (Section 1.1, WHO 
Ambient Air Quality Guidelines) 

Standards and limits  

Table 3-7: Comparing Egyptian Legislation to the World Bank for Air Quality standards and limits 

Issue   Requirements of Egyptian 

legislations  

 Requirements of WB               

 Ambient air 

parameters 

Ambient air pollutants threshold 

(Egyptian ) 

Ambient air pollutants threshold 

According to WHO 

 

Exposure period 1 hr 8 

hr 

24 

hr 

1 

year 

1 hr 8 

hr 

24 

hr 

1 

year 

Carbon monoxide 

CO mg/m3 

30 10 N/A N/A N/A N/A N/A N/A 

Sulfur dioxide SO2  

µg/m3 

350 N/A 150 60 N/A N/A 125 N/A 

Nitrogen oxides NOx  

µg/m3 

300 N/A 150 60 200 N/A N/A 40 

Particulates PM10 

µg/m3 

N/A N/A 150 70 N/A N/A 150 70 

Particulates PM2.5 

µg/m3 

N/A N/A 80 50 N/A N/A 75 35 

TSP µg/m3 N/A N/A 230 125 N/A N/A N/A N/A 
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Ozone  180 120 N/A N/A  N/A 160 N/A N/A 

 

All parameters are in (µg/m3) unless otherwise noted.  

N/A = not applicable; (Highlighted Vales shall be followed by the project) 

3.6.2 Noise 

Regulations 

Table 3-8: Comparing Egyptian Legislation to the World Bank for Noise Regulations 

 

 (Egyptian requirements )  (WB requirements) 

 

N
o

is
e 

Reference Inflections Reference Inflections 

Article 42 of Law 

4/1994 amended 

by law 9/2009 and 

Article44 of ERs 

(amended by 

Decree 1095/2011 

amended by 

Decree 710/2012). 

Maximum 

allowable limits 

for ambient 

noise intensity 

Maximum 

exposure 

duration  

 

OP 4.01 

Ensure the 

environmental 

sustainability of 

investment 

projects 

 

  WB GENERAL 

EHS 

GUIDELINES 

Table 1.7.1  

Table 2.3.1 

 

Presents Noise 

Level Guidelines 

Identify 

maximum 

increase in 

background 

noise levels at 

the nearest 

receptor location 

off-site. 

Presents noise 

limits for 

different working 

environments  

 

  

mailto:infra.engineering@yahoo.com


Helwan Wastewater Collection & Treatment Project                          ESIA Report 

Osman Towers, Nile Kornich, Maadi, Cairo-Egypt mail: infra.engineering@yahoo.com 
дϝгϫК ϬϜϽϠϜ- оϸϝЛгЮϜ ЅужϼнЪ 9                                                 Tel.002-02-25257562, Fax.02-25240448 

74 

Standards and Limits for Ambient Noise  

Table 3-9: Comparing Egyptian Legislation to the World Bank for Ambient Noise standards and limits 

 Egyptian Law 4 Requirements  Requirements of WB (Table 1.7.1 

of the WBG General EHS 

Guidelines) 

N
o

is
e 

 

Permissible 

limit for noise 

intensity 

decibel 

Receptor 

One hour LAeq 

(dBA) 

TYPE OF AREA 

DAY 

7 

a.m.  

to 10 

p.m. 

NIGHT 

10 p.m. 

to 7 

a.m. 

 

Day 

time 

07:00 

ς 

20:00 

Night 

time 

22:00 

- 

07:00 

Sensitive Areas ( schools- 

hospitals-  public parks- rural 

areas) 

 

50 40 

Residential; 

Institutional; 

educational 

55 45 

Residential areas in with 

limited traffic and public 

services are available 

55 45 
Industrial; 

commercial 
70 70 

Residential areas in the city 

where commercial activities 

are available 

60 50    

Residential areas located 

adjacent to roads which width 

is less than 12m, and 

workshops or commercial  or 

entertainments activities are 

found 

65 55    

Areas located adjacent to 

roads which width is 12m or 

more, or light industrial areas. 

70 60 

 

   

Industrial areas (heavy 

industries) 
70 70    
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Standards and Limits for Noise Levels in the Work Environment  

Table 3-10: Comparing Egyptian Legislation to the World Bank for Noise Levels in the work Environment 
Standards and Limits 

 Egyptian Law 4 Requirements   Requirements of WB (Table 2.3.1 of the 

WBG  General EHS Guidelines) 

N
o

is
e 

TYPE OF PLACE AND 

ACTIVITY 

Maximum 

Permissible Noise 

[Level Equivalent 

To Decibel (A)] At 

The Beginning of  

2014 

 
Location 

/Activity 

Equivalen

t level  

LAeq,8h 

Maximum 

LAmax, 

fast 

Work place with up to 

8 hour shifts and 

aiming to limit noise 

hazards on sense of 

hearing* 

85 

 

Heavy Industry 

(no demand  or 

oral 

communication 

85 dB(A) 110 dB(A) 

Hospitals, clinics, 

public offices, etc 
80 

Light industry 

(decreasing 

demand for 

oral 

communicatio) 

50-65 

dB(A) 
110 dB(A) 

Administrative offices 

ς control rooms 

 

65 

Open offices, 

control rooms, 

service 

counters or 

similar 

45-50 

dB(A) 
N/A 

Work rooms for 

computers, typwriters 

or similar equipment 

70 

Individual 

offices (no 

disturbing 

noise) 

40-45 

dB(A) 
N/A 

Work rooms for 

activities requiring 

routine mental 

concentration 

60 Hospitals 
30-35 

dB(A) 
40 dB(A) 

*: If the measured noise at the workplace increased over the maximum allowable limit by 3 dBA, the 

exposure period shall be reduced to half of the exposure period. In addition, wearing proper ear 

muffs is a must. 

Noise level at any time at the work place shall not exceed 135 dBA 

Noise shall be measured inside working environment in LAeq unit in accordance with ISO 9612/ ISO 

1996 or Egyptian standards Depending on the activity as demonstrated in the above table. 
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3.6.3 Water Quali ty   

According to WBG EHS general guidelines, limits for discharging treated wastewater to surface water 

is subject to the compliance with national standards for sanitary wastewater discharges.  

 Regulations 

Table 3-11: Comparing Egyptian Legislation to the World Bank regulations discharging treated wastewater 

Issue Requirements of Egyptian legislations Requirements of WB 

W
a

te
r 

Q
u
a

lit
y 

Reference Inflections Reference Inflections 

Article 51, The 

Executive Regulations of 

Law 48 for the year 

1982 amended with 

Ministerial Decree 402 / 

2009  and Ministerial 

Decree 92/2013 

 

Drains Ambient water 

quality before reaching main 

watercourse 

 

OP 4.01 

Ensure the environmental 

sustainability of investment 

projects 

 

Article 52, The 

Executive Regulations of 

Law 48 for the year 

1982 amended in 2013  

and Ministerial Decree 

92/2013 

 

Maximum limits for 

discharging treated sanitary 

wastewater  into drains 

WB GENERAL 

EHS 

GUIDELINES  

 

 

Discharges of process wastewater, 

sanitary wastewater, wastewater 

from utility operations or storm 

water to surface water  should not 

result in contaminant 

concentrations in excess of local 

ambient water quality criteria 

Ministerial Decree No. 

44/2000 amending Law 

93/1962  

 

Controlling the discharge of 

wastewater into the sewage 

system and public network,  

 

WB 

GENERAL EHS 

GUIDELINES  

 

Discharges of industrial 

wastewater, sanitary wastewater 

into public or private wastewater 

treatment systems should meet 

the pretreatment and monitoring 

requirements of the sewer 

treatment system into which it 

discharges.  

 

Ministerial Decree No. 

44/2000 amending Law 

93/1962  

 

Standards for reuse of 

treated wastewater in 

irrigation of tree forests 

  

Ministerial Decree No. 

44/2000 amending Law 

93/1962  

 

It encompasses this 

ǎǘŀǘŜƳŜƴǘΥ ά²ŀǎǘŜǿŀǘŜǊ 

discharge licenses must be 

acquired from the concerned 

authorities during the 
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Issue Requirements of Egyptian legislations Requirements of WB 

construction and operation 

ǇƘŀǎŜέ 

 

Law 38/1967 and its 

executive regulations 

(decree 134/1968) 

Concerning cleanliness and 

sanitation and also regulates 

the collection, 

transportation, storage and 

disposal of solid waste. 

 

  

 

Standards and Limits for Water Quality  

Table 3-12: Comparing Egyptian Legislation to the World Bank water quality standards and limits 

IFC / WB guidelines for 
wastewater and ambient 

water quality. 

ER of Egyptian Law 48/1982 
amended by Decree 402/2009 

 

Standards&Limits (mg/l)  Parameter 
 млллҖ Total dissolved solids TSS 
 Maximum difference of 3°C as 

compared with the receiving 
watercourse 

Temperature 

 рҗ Dissolved Oxygen 
6 - 9 min  сΦр and max  уΦр pH 
30 Җол BOD 
125 Җрл COD 
10 15 Total Nitrogen (TN) 
2 3 TotalP (TP) 
10 Җо Oil&Grease 
 ҖлΦллм Mercury 
 Җо Fe 
 Җн Mn 
 Җм Cu 
 Җн Zn 
 ҖлΦлр Phenol 
 ҖлΦлм As 
 ҖлΦло Cd 
 ҖлΦлр Cr 
 ҖлΦлм Free Cyanide 
 ҖлΦм Pb 
 0.1 Ni 
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IFC / WB guidelines for 
wastewater and ambient 

water quality. 

ER of Egyptian Law 48/1982 
amended by Decree 402/2009 

 

Standards&Limits (mg/l)  Parameter 
 лΦлм Se 

400 рллл Coliform млл cm3 
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CHAPTER 4  

ENVIRONMENTAL AND SOCIAL BASELINE 

CONDITIONS 
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4 Environmental and Social Baseline C onditions  

4.1 Project Location  
Helwan area is on the East bank of the Nile, opposite to the ruins of Memphis, Originally a southern 

suburb of Cairo. The project as agreed with CAPW and Greater Cairo Wastewater Company was 

studied as two alternatives. Figure 4-1 to Figure 4-4 present the maps of the current project location 

and the two alternatives, and Table 4-1 illustrates the geographic location of different project 

elements. The first alternative includes the expansion of existing WWTP in Arab Abo {ŀΩŜŘ Site with 

an additional design capacity 250,000 m3/ day, while the second alternative is to construct a new 

treatment plant at the El-Kurimat Desert Road site with a capacity of 250,000 m3/ day. The project 

extends through Torah city, 15th of May, Helwan, Al Tebin, and Al Saff. 

 

Figure 4-1: Project location in Helwan area 
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Figure 4-2: location of the current project components 

  

 

Figure 4-3: location of alternative 1 project components 
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Figure 4-4: location of alternative 2 components 

 

Table 4-1: Geographic location of different project components 

# Component X Y 

1 Arab Abo {ŀΩŜŘ  WWTP 31.33374 29.74671 

2 15th May WWTP 31.35573 29.81535 

3 15th May WWTP 31.35573 29.81535 

4 El-Kuraimat WWTP 31.41758 29.70923 

5 P.S. No.1 31.30262 29.75715 

6 P.S. No.2 31.30137 29.78434 

7 P.S. No.3 31.30740 29.84123 

8 P.S. No.4 31.28863 29.90129 

9 P.S. 1A 31.39728 29.76712 

10 P.S. 2A 31.35445 29.81600 

11 P.S. 3A 31.32176 29.83815 

12 P.S. 4A 31.29551 29.92084 
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4.2 Helwan WWTP Reuse Scheme, Al Saff Project  

4.2.1 Background  

Al-Saff Canal project is considered one of the major projects implemented by Ministry of Agriculture 

and land reclamation (MALR) with 42,000 feddans to be reclaimed in the east of Markaz Al Saff, 

Irrigated by the treated effluent from Helwan WWTP though Al Saff canal with 52.0 km length since 

1983 .  

With the continued irrigation of these lands and the absence of a surface or covered drainage 

system serving the Al-Saf lands, salt leaching problems began to appear in many parts, especially 

those lands adjacent to Al-Saf canal and formation of ponds in addition to the rise in groundwater 

levels in the old western agricultural lands adjacent to the Nile River and the rise in ground water 

levels within residential areas Existing in the area due to the infiltration of water inside the top soil 

and the direction of water to the old, low lands, where the levels of ground water have risen, which 

poses a real threat to the crop productivity of these lands in the future. Therefore the necessity of 

finding an appropriate solution to solve these problems and improve the drainage situation 

aroused. Study was conducted by Drainage Research Institute (DRI, October 2019)16 

4.2.2 Topography  

It became clear that the topography of the region, shown in Figure 4-5, varies from one location to 

another, as it consists of non-flat plateaus and semi-mountainous areas whose levels descend west 

towards the Nile from about 80 meters above sea level in the east to about 30 meters above sea 

level in the west where the ancient agricultural lands then descend towards the west until the river 

The Nile is irregular slopes, and there are some internal depressions and ponds in the region. The 

most important of these ponds are the reef and steel plant pool and the national company pool. 

4.2.3 Soil Permeability   

The permeability of the soil was measured at several sites in the study area as shown in Figure 4-6. 

Figure 4-6 presents the distribution contour lines of the soil permeability values  shows that that 

the soil permeability is high and ranges from 0.98 to 1.57 m / day with an average of 1.08 m / day, 

which is proportional to the soil texture Prevailing in the area. 

There is no an impermeable layer at depths of more than 10 meters below the soil surface. 

According to its levels, the impermeable layer descended from the south towards the north.  

4.2.4 Water Table  

From the above it is clear that the depths of the surface ground water, which is shown in Figure 4-7, 

rises in the east and south of the region, where the path of Al-Saff canal and slopes westward with 

low natural levels of land, forming some small ponds. 

4.2.5 Subsurface water Salinity   

The salinity level of groundwater was also measured in the sites.   Values show that the degree of 

salinity of groundwater in the monitoring wells of Drains No. 1 and 2 to north ranged between 1.2 

dS/m and 13 dS/m.  With drain 3, it ranged between 9 dS/m and 30 dS/m. With drain 4 to south, it 

                                                           
16 Drainage Research Institute, Technical final report of the design the open drainage system study for Al-Saf  
area, October 2019 submitted to Egyptian Public Authority for Drainage Projects, EPADP- MWRI  
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ranged between 5 dS/m and 100 dS/m. While in Drains 5 and 6 to further south, it ranged between 

3.8 dS/m and 24 dS/m.  The high degree of salinity of the groundwater is due to the fact that the 

study area is a semi-arid area and water logging in which the temperature rises and the rate of 

rainfall decreases, and this increases the amounts of evaporation, which helps to collect salts in the 

soil sector and increase the degree of salinity of the soil solution.  Also, the absence of a draining 

system in the study area led to a rise in the groundwater level and the accumulation of salts in the 

surface layers of the soil, and thus the salinity of the soil solution.  
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 17 

                                                           
17  Drainage Research Institute, Technical final report of the design the open drainage system study for Al-
Saff  area, October 2019 submitted to Egyptian Public Authority for Drainage Projects, EPADP- MWRI 

Storm water Channel 

Ghmaza Kobra 

Storm water  

channel Al Afwaz 

Storm water  

Channel Al Saff 

Storm water  

Channel Al Wad 

 

оϼϠЪЮϜ ϢϾϝвО ЬтЂ ϼ϶в 

ϾϜмЦъϜ ЬтЂ ϼ϶в 

РЊЮϜ ЬтЂ ϼ϶в 

оϸмЮϜ ЬтЂ ϼ϶в 

  ϰϼϦЧв РϼЊв1  

  ϰϼϦЧв РϼЊв2  

  ϰϼϦЧв РϼЊв3  

  ϰϼϦЧв РϼЊв4  

  ϰϼϦЧв РϼЊв5  

  ϰϼϦЧв РϼЊв6  

Figure 4-5: Topography map of Al-Saff agriculture area17 
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Figure 4-6: Distribution contour lines of soil permeability values (m/day)18 

                                                           
18 Drainage Research Institute, Technical final report of the design the open drainage system study for Al-Saff  
area, October 2019 submitted to Egyptian Public Authority for Drainage Projects, EPADP- MWRI 
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Figure 4-7: Distribution contour lines of the average depths (cm) of the groundwater in Al-Saff area19 

 

 

                                                           
19 Drainage Research Institute, Technical final report of the design the open drainage system study for Al-Saff  
area, October 2019 submitted to Egyptian Public Authority for Drainage Projects, EPADP- MWRI 

mailto:infra.engineering@yahoo.com


Helwan Wastewater Collection & Treatment Project                          ESIA Report 

Osman Towers, Nile Kornich, Maadi, Cairo-Egypt mail: infra.engineering@yahoo.com 
дϝгϫК ϬϜϽϠϜ- оϸϝЛгЮϜ ЅужϼнЪ 9                                                 Tel.002-02-25257562, Fax.02-25240448 

88 

4.2.6 Al Saff Canal Water Quality  

The study of the quality of irrigation water in the Al-Saff canal representing the canal reaches as 

presented in Table 4-3 where the results indicate the following: 

¶ Total alkalinity within the permissible percentage in Article 60 of Law 48 of 1982 for all 
samples (between 6 to 9) 

¶ Total dissolved Oxygen within the permissible percentage in Article 60 of Law 48 of 1982 
for all samples (over 4 mg/l) 

¶ The percentage of dissolved solids does not exceed the permissible percentage in Article 
60 of Law 48 of 1982 (Below 2000 mg/l). 

¶ The percentage of total suspended solids exceeded the permissible percentage in Article 
66 of Law 48 of 1982 for samples from all samples. 

¶ The relative increase in Biological Oxygen Demand BOD and the number of total and fecal 
coliform bacteria and its increase from the maximum, as the percentage of fecal bacteria 
exceeded the standard specifications for most of the samples 

 

 

Table 4-2: Water quality results analysis along Al-Saff Canal, DRI, 2019 

Parameter Km 
1.0 

 Km 
5.0 

Km 
10.0 

Km 15.0 Law 48 

pH 7.45  7.76 7.58 7.37 6 to 9 

Dissolved Oxygen _DO 5.32  4.13 5.22 5.45 > 4 

Turbidity 197  265 224 188  

Carbonte_Co3 0  0 0 0  

Bicarbonate HCO3 276  281.5 283.5 287.3  

Total Alkalinity 276  281.5 283.5 287.3  

Electrical Conductivity_Ec 1.49  1.46 1.56 1.47  

Total Phosphorus (T_P) 0.89  0.91 1.28 0.96  

Total Volatile  (TVS) 23  34 33 24  

Total dissolved Solids (TDS) фтл  фсн млпо фтп 2000 

 

4.2.7 Cultivated cropping Pattern  

The results of surveying the actually crops grown within Al-Saff area served  during the study 

period ( DRI, 2019) , it was found that the cultivated areas currently within the proposed drains 

area served are estimated at about 8155 Feddans, Table 4-3 shows the actual crop pattern, of a 

total of about 11 thousand feddans and their distribution is as follows: 

¶ The areas of cultivated lands around Proposed Drain No. 1 1450 feddans, 

¶ The areas of cultivated lands around the proposed bank No. 2 1050 feddans, 

¶ The areas of cultivated lands around the proposed bank No. 3 2550 feddans, 

¶ The areas of cultivated lands around the proposed bank No. 4 1250 feddans, 

¶ The areas of cultivated lands around the proposed bank No. 5 1200 feddans, 

¶ The cultivated lands around the proposed bank No. 6, 950 feddans 
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Table 4-3: Actual crops pattern grown within Al-Saff area 

Season Crop type % cultivated land  

Winter season Clover 30% 

Wheat 30% 

Potato 20% 

Barley 10% 

Feeds 10% 

Summer season  Sesame 30% 

corn 40% 

Feeds 10% 

Fallow land 20% 

 

4.2.8 Problems threaten Al -Saff Canal Agriculture Area Served  

The study conducted by Drainage Research Institute in 2019 showed many problems threaten the 

agriculture practice within Al-Saff canal area served as listed below and illustrated in the following 

Figure 4-8 to Figure 4-12 : 

¶ There is basic problem from the starting of the project in the typical crack canal lining and 
collapse up to km 22.0 due to quality of the implementation and soil type (loamy type in 
some area).   

¶ There are around 38 official openings along the canal for irrigation where there are 
around 106 illegal irrigation openings established by breaking the lining of the canal lead 
to more leakage and drainage problem.  

¶ More drainage and seepage problem due to the water level of Al-Saff canal is higher than 
the level of agricultural lands, as well as residential areas, by more than about 40 m, and 
due to the nature of the geological structure of the area from fissured rocks and sandy 
loamy soil. 

¶ Absence of open drainage system and using the storm water channels for drainage 
purpose.   

¶ The irrigation system used in most of the agriculture lands is flood irrigation leading to a 
lot of water losses and drainage rate.    
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Figure 4-8: Water logging due to excessive leakage in low land area. 

 

 

 

 

 

Figure 4-9: Surface water run off increase drainage water 
problem in project area 

Figure 4-10: Drainage water problem causing ponds in project 
area 
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4.3 Water Supply and Sanitation facilities  
The general project of Helwan is designed and implemented to serve the southern part of Greater 

Cairo, which starts from Al-Maadi and extends southward for a distance of 30 km, to serve 

residential areas. Industrial areas, including iron and steel factories, coke factories, forgings, 

cement factories, the Nasr Company for Cars, many military factories in the region, in addition to 

the residential areas and industrial areas covered by the wastewater project. It also serves Helwan 

University and many military and security sites, including Helwan Airport, Tora Prisons, security 

forces in Tora, Police Trustees Institute in Tora, Helwan Air Force Secondary School, entertainment 

and commercial areas. (Source: Feasibility study report for Helwan, 2015; Pre-feasibility study for 

Helwan, 2020).  

Here are main five water treatment plant are in operation serving the project catchment including 

Tebben,  Kafr El Alo, North Helwan, Maadi,  and Fusttat with total capacity of around 1.97 million  

m3/day, Table 4-4 shows water supply capacity.  No shortage of water is reported from the served 

area over the year except few hours for maintenance and repairing broken or leakage from water 

supply pipeline.  

Figure 4-11: Crop damage and loss due to drainage 
problem in Al-Saff project area 

Figure 4-12: Cracks in side bank lining in Al-Saff Canal 
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Table 4-4: Water supply capacity in the project area20 

 WTP capacity 
1000 m3/day 

Time for extension in  
operation  

Current  Extension  Total  

Tebben нул млл 380 2022 

Kafr El Alo тл плл 470 60% progress 

North Helwan олл нлл 500 Ready for operation 

Maadi онл π 320 - 

Fusttat олл  300 - 

Total  мнтл тлл 1970  

 

IŜƭǿŀƴ ό!Ǌŀō !ōƻ {ŀΩŜŘύ ²²¢t ǘǊŜŀǘƳŜƴǘ ǿƻǊƪǎ ǊŜŎŜƛǾŜǎ ǿŀǎǘŜǿŀǘŜǊ ŦǊƻƳ ǘƘŜ catchment area 

previously mentioned via a series of culverts and pumping stations forming a wastewater 

ŎƻƴǾŜȅŀƴŎŜ ǎȅǎǘŜƳΦ CƻƭƭƻǿƛƴƎ ǘǊŜŀǘƳŜƴǘ ŀǘ !Ǌŀō !ōƻ {ŀΩŜŘΣ ǘƘŜ ŎƘƭƻǊƛƴŀǘŜŘ Ŧƛƴŀƭ ŜŦŦƭǳŜƴǘ ƛǎ 

discharged into Al Saff Canal for re-use in agriculture purposes. Chapter 3 Shows a general scheme 

and details of the project. The main components of the original Helwan project were illustrated by 

Atkins Study as shown in Table 4-5. 

  

                                                           
20 Hand-out, INFRA Engineering, January 2021 
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Table 4-5: Key Data of the Existing Wastewater Project in Helwan21 

Item Sanitation project in Helwan 

Design capacity of the 

treatment plant (m3/day) 

First stage: 350,000 m3/day starting from year 1990 Second stage: 200,000 

m3/day starting from year     2000 

Starting operation date End of 1989/Start of 1990 

Units in the Treatment 
plant 

²ŀǎǘŜǿŀǘŜǊ ǳƴƛǘǎ ƛƴ !Ǌŀō !ōǳ {ŀΩŜŘ ²²¢tΥ 
Á Conventional activated sludge (primary sedimentation tank, aeration tank, 

final sedimentation tank, and chlorination tank). 
Á Sludge units: Gravity thickener and drying beds. 

Service area The southern part of Greater Cairo (North of Maadi to the South of Al-
Tebbin). 

15th of May District- all residential areas surrounding the Autostrad - the 

industrial zone of Helwan, Al-Tebbin, and the 15th of May. 
Military areas (Helwan Airport, Tora Prisons, Security Forces, Police Trustees 
Institute). 
Commercial and recreational areas, clubs, etc. 

Population One million Capita (First stage)./ 1.5 million Capita (Second stage). 

Project components Major collectors start from Al-Maadi, passing by Al-Tarwat and Kafr Al-Alwi, to 
Arab Abu {ŀΩŜŘΦ 
Á Three screw pump stations (Station No. 4 in Al Maasarah - Station No. 3 

in Helwan - Station No. 2 in Al-Tebbin) 
Á Main pump station No. 1. 
Á Four force mains, each with a diameter of 1500 mm (2 first stages, 2 

second stages) from pump station No. 1 to the entrance of the 
treatment plant. 
Á Treatment plant using aeration system. 
Á The irrigation pumping station inside the treatment plant, which 

receives the treated water from the plant and pumps it to the entrance 
of El-Saff canal at distance 3.5 km from the plant. 

There are some reporting regarding overflow during summer season from 3:00 PM to 11:00 PM 

from manholes of some zones within the served area including: 

¶ Tora Prison (A) area in the Corniche - Cairo Prison area in the Corniche - Prisons General 
Stores; 

¶ Extension of Ekhaa 

¶ Tora al-Madbah 

¶ The land of the association and the land of praise butrah 

¶ Kotsika tunnel 

¶ !ƭƳŀΩǎŀǊŀ ŀǊŜŀ  

                                                           
21 COWI-ATKINS-/ƘŜƳƻƴƛŎǎ άwŜƘŀōƛƭƛǘŀǘƛƻƴ ϧ 9ȄǘŜƴǎƛƻƴ of Various WTPs-²²¢tǎ tǊŜŦŜŀǎƛōƛƭƛǘȅ {ǘǳŘȅέ WǳƴŜ 
2020 -Helwan Wastewater Expansion Project 
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The following Figure 4-13 illustrates typical impacted area by wastewater overflow in project area 

and flushing the blocking solid waste by maintenance staff.  

 

 

 

 

 

 

 

Figure 4-13: Typical overflow from manholes within the served area and 
flushing the blocking solid waste 
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4.4 Socioeconomic  

4.4.1 Population  

IŜƭǿŀƴ ό!Ǌŀō !ōƻ {ŀΩŜŘύ ²²¢t ƛǎ ŎǳǊǊŜƴǘƭȅ ǎŜǊǾƛƴƎ ŀ ǇƻǇǳƭŀǘƛƻƴ ƻŦ ŀōƻǳǘ мΦс Ƴƛƭƭƛon capita. The 

data for population was obtained from the official Egyptian source of Statistics, Central Agency for 

Public Mobilization and Statistics, CAPMAS 2017. The population will increase to reach 2,368,584 

capita by year 2037 and 3,328,645 capita by year 2052 as presented in the following Table 4-6. 

 

  22 

 

                                                           
22 COWI-ATKINS-/ƘŜƳƻƴƛŎǎ άwŜƘŀōƛƭƛǘŀǘƛƻƴ ϧ 9ȄǘŜƴǎƛƻƴ of Various WTPs-²²¢tǎ tǊŜŦŜŀǎƛōƛƭƛǘȅ {ǘǳŘȅέ WǳƴŜ 
2020 -Helwan Wastewater Expansion Project 

Table 4-6: Estimated population for the service area by each pump station up to year 205222 
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4.4.2 Demography  

Helwan Zone includes Helwan city, with its three districts: Ain Helwan, El-Maasara and 15th of May; 

El-Maady City, with its two districts: El-Maady and Tourah; Markas Atfieh; Markaz Es-Saff; Tebbin 

City.  The total area of the -Helwan area covers 903.471 km2, see Table 4-7, representing 0.09% of 

the Republic's area. The area encompasses 2 marake, 4 cities, 34 districts, 11 rural local units 

annexed by 43 villages, and 106 Kafrs & Ezbets. According to the preliminary results of the 20016 

census, is 70.6% of population lives in urban areas, and 29.4% in rural areas and population natural 

growth rate has reached 19.3 per thousand. Besides being an agricultural area, Helwan is also 

considered an industrial one as it hosts many industries such as: Iron & Steel, Cement, basic metals, 

engineering and electronics, as well as mining. Moreover, the project area hosts three industrial 

zones; one of them is located in Tebbin and has big industrial companies. The other two zones are 

located at Maady and Helwan. In addition to that, the area hosts many new projects such as the 

under construction new Tebbin power plant of capacity 2x350 MWe.23 

 

 

4.4.3 Land use  

During the period 1955 to 1975 Helwan and its nearby surroundings had developed into a first-

order industrial center. Helwan and its surroundings were considered as an important industrial 

district in Egypt where some large national industrial facilities such as iron and steel, cement, car 

manufacturing, coal industry as well as red brick factories are present. These industries consume 

ǎƛƎƴƛŬŎŀƴǘ ŀƳƻǳƴǘǎ ƻŦ ǿŀǘŜǊ ŀƴŘ ǊŜǘǳǊƴ ƛƴ Ƴŀƴȅ ŎŀǎŜǎ ƘƛƎƘƭȅ ǇƻƭƭǳǘŜŘ ǿŀǎǘŜǿŀǘŜǊ ŘƛǊŜŎǘƭȅ ǘƻ ǘƘŜ 

environment. 

Hence, these activities are considered as an important source of water pollution. Moreover, the 

area, see Figure 4-14, has some tourism activities due to the presence of mineral and sulfur water 

springs. The area includes a few small villages or Ezab, for example, Ezbt El-Walda, El Ezba El 

Baharya, and El-Qeblya, Arab Abu-{ŀΩŜŘ and others served with old and deteriorated sewerage 

                                                           
23 Arab Republic of Egypt-The Cabinet Information & Decision Support Center: Egypt's Description by 
Information 2009, Helwan area 

Table 4-7: Surface Area of Helwan area23 
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network. Some of the scattered communities and houses dispose their domestic waste either in 

private septic tanks (latrines) or directly to the El-Khashab canal. 24 

 

 

4.4.4 Employment and  the Labor Market  

The labor force of Helwan is around 448,362, see Table 4-8 and Table 4-9, i.e. 26.17% of total 

population, with unemployment, including job looser, at around 10% in 2009.  The Atfieh Zone, 

around 30.6% of the Zone total population forms the active work force, while in the Entire Helwan 

area this ratio reaches about 26.17%.  This labor pool is comprised of employees of industrial 

activities (chemicals, building and construction, Iron & Steel, Cement, textiles, basic metals 

products, wood, wooden products & upholstery, spinning, weaving, garments & leather, paper 

products and food products), employees of small industry and small business operators. Around 

58% of the total labor pool can be categorized as skilled, having been trained as industrial 

                                                           
24 Japan International Cooperation Agency, The strategic urban development master plan study for a 
sustainable development of the greater Cairo region in the Arab Republic of Egypt, Final Report (Volume 2), 
2012 

Figure 4-14: Land use of the project area24 
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technicians.  A considerable portion of ǘƘŜ IŜƭǿŀƴ ½ƻƴŜΩǎ ŜŎƻƴƻƳȅ ŎŜƴǘŜǊǎ ƻƴ ǎƳŀƭƭ ōǳǎƛƴŜǎǎŜǎ 

which comprise handicraft workshops. 

The proposals outlined in the Giza & the Helwan Region Master Scheme 2015, which corresponds 

ǘƻ ǘƘŜ DƻǾŜǊƴƳŜƴǘ ƻŦ 9ƎȅǇǘΩǎ ŘŜǾŜƭƻǇƳŜƴǘ ǇǊƻƎǊŀƳ ŦƻǊ ǘƘŜ ŎƻǳƴǘǊȅΣ ŀǊŜ ƭƛkely to offer thousands 

of employment opportunities through the construction and operation of the proposed businesses 

as well as industrial and commercial developments in the entire area.25 

 

 

  

 

4.4.5 Health and Education  

The educational status of the Helwan population is partially classified yet and the Giza 

Governorate data, which incorporates southern area of Es-Saff and Atfieh, is given by following 

Tables. The educational facilities (governmental) available within the Helwan include 8,332 

classrooms for Nursery (ages under 6), Elementary schools (age 6-12) for both boys and girls, 

                                                           
25 CAPMAS: Statistical Year Book, Dec. 2009 

Table 4-8: Labor Market in Helwan according to Preliminary Results of Population Census 

Table 4-9: Estimates of Employed Persons by Economic Activity and Sex in Giza Governorate25 
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Preparatory (ages 12-15) and Secondary (ages 15-18) schools, in addition to 12 Vocational 

Education Centers, see Table 4-10.   

Main medical facilities in the Helwan consist of 8 public and central hospitals, 2 hospitals belong to 

the Ministry of Health, One University Hospital, 4 Police and Prison Hospitals and one specialized 

hospital. The hospitals collectively support approximately 2,368 beds, they are well equipped for 

most types of surgery and convalescence and are staffed by more than 889 physicians, 261 

dentists and 1,495 nurses covering all medical specializations. Many other private hospitals, 

clinics, kidney washing facilities and physical therapy units are distributed over the Helwan area. 

Additional health care services in the Helwan include, also, 63 private sector hospitals, 46 

emergency centers and points, 44 ambulances, 39 urban health units, 57 health care units, 80 

family planning units/centers, 37 child care centers and 15 health outreach offices, see Table 4-11 

and Table 4-12. 

Table 4-10: Number and Percent of Population (10 Years & above) in Helwan by Educational Status 
according to Preliminary Results of Population Census 
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Table 4-11: University Hospitals, Police & Prison Hospitals, Railway Hospitals, Other Hospitals and Private Sector Hospitals Helwan, 201026 

 

                                                           
26 Helwan: Information and Decision Support Center, November 2010 

Table 4-12: University, Police & Prison Hospitals, Railway Hospitals, Other Hospitals and Private Sector Hospitals  Helwan, 2010 
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4.5 Topography and geomorphology   
The ground level of the eastern plateau to the east of the study area is about 100 m + msl sloping westward 

ƛƴ ǎǘŜŜǇ ǘƻ ƎǊŀŘŀǘƛƻƴŀƭ ƴŜŀǊ ǘƘŜ ōƻǳƴŘƛƴƎ Ŏƭƛũǎ ŀƴŘ ƎŜƴǘƭŜ ƴŜŀǊ ǘƘŜ bƛƭŜ ƅƻƻŘ Ǉƭŀƛƴ ǊŜŀŎƘƛƴƎ ŀōƻǳǘ му Ƴ 

+ msl Figure 4-15. The eastern plateau is highly dissected by faulting and drained by a number of wadis 

(valleys) trending in E-W direction. These eastern parts of the study area are planned for development in 

the near future for industrial, agricultural and other urbanization projects. The alluvial plains cover the 

western portions of the study area constituting the old agricultural lands. The most populated areas are 

Helwan and El-Tabein cities where surface water, groundwater and wastewater treated effluent are the 

main source of water for agricultural and industrial purposes.27   

 

 

                                                           
27 ISSN: (Print) (Online) Journal homepage: https://www.tandfonline.com/loi/twas20 
Samir R. Awad, Groundwater hydrogeology and quality in Helwan area and its vicinities in Egypt, Water Science  
2019, VOL. 33, NO. 1, 10ς21   

Figure 4-15: Location and topography of the study area27 

mailto:infra.engineering@yahoo.com


Helwan Wastewater Collection & Treatment Project                          ESIA Report 

Osman Towers, Nile Kornich, Maadi, Cairo-Egypt mail: infra.engineering@yahoo.com 
дϝгϫК ϬϜϽϠϜ- оϸϝЛгЮϜ ЅужϼнЪ 9                                                 Tel.002-02-25257562, Fax.02-25240448 

103 

4.6 Geology and hydrogeology  
The study area is geologically complicated due to great changes in faces and geologic structures as 

shown in Figure 4-15 and Figure 4-17. The Quaternary aquifer occupies the western part of the area 

adjacent to the Nile channel. This aquifer consists of   Pleistocene   sand   and   gravel    sediments   with 

a thickness dominantly about 50 m, may reach about 100 m locally adjacent to the River Nile and usually 

decreases eastward until vanishing near the eastern fringes. A thin semi-pervious silty clay cap aquitard 

occasionally covers the Quaternary aquifer near the Nile. The lower part of the Quaternary aquifer 

constitutes the Pliopleistocene sediments of mixed shale, sand, and gravel (RIGW, 199728; RIGW, 

IWACO, 199829). Dominantly, thick Eocene carbonate is directly present under the aquifer deposits and 

crop out in the eastern high lands of the area. The thickness of the carbonate formations is about 1300 

m in the area, and the Nubian sandstone aquifer is present deep in the subsurface (Said, 199030).  

 

Figure 4-16: Geologic outcrops in the Study Area (RIGW, 1997) 

 

                                                           
28 RIGW (1997) Hydrogeological maps of Egypt, scale 1:100,000.Water Research Center, Ministry of Public Works and 
WaterResources, Egypt 
29 wLD²κL²!/hΣ мффуΣ Ψ9ƴǾƛǊƻƴƳŜƴǘŀƭ ƳŀƴŀƎŜƳŜƴǘ ƻŦ ƎǊƻǳƴŘǿŀǘŜǊ ǊŜǎƻǳǊŎŜǎ ό9aDwύΥ LŘŜƴǘƛŦƛŎŀ-tion, priority setting and 
selection oŦ ŀǊŜŀ ŦƻǊ ƳƻƴƛǘƻǊƛƴƎ ƎǊƻǳƴŘǿŀǘŜǊ ǉǳŀƭƛǘȅΩΣ ¢ŜŎƘƴƛŎŀƭ wŜǇƻǊǘ¢bκтлΦлллстκ²vaκфтκнлΣ wŜǎŜŀǊŎƘ LƴǎǘƛǘǳǘŜ ŦƻǊ 
Groundwater (RIGW), Egypt. 
30 Thorweihe U (1990) Nubian Aquifer System. In: Said R (ed) Thegeology of Egypt, 2nd edn. Balkema, Rotterdam 
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Figure 4-17: Hydrogeological Cross Section through the Study Area31 

4.7 Water Resources  

4.7.1 Nile River  

Water samples were collected from one station (Code: NL33 National Water Quality Monitoring 

Program) of the Nile River at Helwan. The results of this monitoring program over three years during the 

period are presented and assessed in the following sections32.  

Temperature:  Water temperature at project site ranged between 20.5 and 27.8 °C with an overall 

average and standard deviation equal to 23.8 and 2.99 °C respectively. 

Total Dissolved Salts (TDS):  Total dissolved salts values at project site varied between 260 and 283 

(mg/l) where the absolute maximum value was recorded in Feb. 2012 while the absolute minimum value 

was measured in Aug. 2013. The overall average and standard deviation equal to 270 and 5.9 mg/l 

respectively.  These results indicate that the TDS levels at the project location were complying with 

Egyptian quality standards (not more than 500 mg/l - Modified Law 48 issued in 2013 - Article 49). 

Hydrogen Ion Concentration (pH): Hydrogen ion concentration values at project varied between 7.8 and 

8.1 during the period from February 2010 to August 2013. The absolute maximum value was recorded in 

Sep. 2010 while the absolute minimum value was measured in Aug. 2013. The overall average and 

                                                           
31 RIGW, 1997. Hydrogeological Map of Egypt, Scale 1: 500000, Helwan Map Sheet. 
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standard deviation equal to 7.9 and 0.2 respectively.  These results indicate that the pH levels at the 

monitored location were in alkaline side and complying with Egyptian quality standards for all 

measurements (between 6.5 and 8.5 - Modified Law 48 issued in 2013 - Article 49). 

Dissolved Oxygen (DO):  The concentration of dissolved oxygen varied between 8.8 and 9.4  (mg/l) 

during the period from February 2010 to August 2013, the highest value recorded in Feb 2012, while the 

lowest value found in Aug 2011, Figure 4-18. These DO results indicate that the River Nile is in very 

healthy and good quality condition at the project location complying with Egyptian quality standards for 

all measurements (Not less than 6.0 mg/l - Modified Law 48 issued in 2013 - Article 49). 

Ortho-P:  Ortho-P concentration values at project varied between 0.025 and 0.072 (mg/l) during the 

period from February 2010 to August 2013 (Figure 3.22) showing low present of Ortho-P.   

Total Suspended Solids (TSS): Total Suspended Solids concentration values at project site station (Asyut: 

NL21) varied between 9.0 and 17.0 (mg/l) during the period from February 2010 to August, Figure 4-19.   

Biological Oxygen Demand (BOD): Biological Oxygen Demand concentration values at project site varied 

between 3.02 and 5.5 (mg/l) during the period from February 2010 to August 2013, Figure 4-20.  These 

values indicate absence of the industrial, domestic and agriculture pollution.  The BOD levels at the 

project location were complying with Egyptian quality standards for all measurements (not more than 

6.0 mg/l - Modified Law 48 issued in 2013 - Article 49). 

Fecal Coliform (FC): Fecal Coliform concentration values at project varied between 200 and 310 

(MPN/100ml) during the period from February 2010 to August 2013. These values indicate absence of 

the domestic pollution 

Heavy Metals in Water: The means and ranges of heavy metals concentrations from February 2010 to 

August 2013 in the water samples showed that, the heavy metal concentrations were found within the 

permissible limits of Egyptian law 48/98). Some the heavy metals parameters (such as Arsenic, 

Selenium, Tin and Antimony) were below the detection limit.  Agricultural and industrial activities are 

mainly responsible for elevated levels of the measured elements in the water. The mean values of the 

elements showed Fe to be the most abundant element. Generally, given heavy metals concentrations 

were relatively higher during winter period, which is due to smaller amounts of discharging water. Most 

fus compounds in aquatic environments are resulting from the precipitation of Fe in alkaline and 

oxidizing conditions.  These results indicate that the almost all measurements for heavy metals 

concentrations at the project location were complying with Egyptian quality standards. 
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Figure 4-18: DO (mg/l) at project site station at Helwan 

Figure 4-19: TSS (mg/l) at station (Asyut: NL21) 

mailto:infra.engineering@yahoo.com


Helwan Wastewater Collection & Treatment Project                          ESIA Report 

Osman Towers, Nile Kornich, Maadi, Cairo-Egypt mail: infra.engineering@yahoo.com 
дϝгϫК ϬϜϽϠϜ- оϸϝЛгЮϜ ЅужϼнЪ 9                                                 Tel.002-02-25257562, Fax.02-25240448 

107 

 

Figure 4-20: BOD (mg/l) at project site station (Asyut: NL21) 

 

4.7.2 Main Canals in the project area  

The surface water system in the study area comprises El Khashab El Hagar canals and Al-Saf Canal. The 

groundwater, on the other hand, is represented by the shallow quaternary aquifer. The major threat for 

the water resources in the project  area is comes from the domesitc and industrail wastewater .  

samples were collected from the study area for thirty five (35) sites (Figure 4-21)corresponding to all 

available water sources included surface water (13 samples) and groundwater (22 wells) in El Saff area 

were obtained for chemical and biological as well as bacteriological analyses.  
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            33 

The results revealed that the surface water for El Khashab, El Hagerand and Al-Saf canals) are variably 

polluted by biological contaminants (BOD5 12 up to 30 mg/l and COD 16 to 50 mg/l). Also some 

bacteriological pollutants were detected in surface and groundwater samples. 
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Figure 4-21:  Surface water system in the project area and 
sampling sites   
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