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Executive summary
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."%reater Cairo and 24.3% in rural areascording 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 thmajor 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.

t N22SOG NIGA2ylfSY ¢KS tNRB2SOG FT2N) GKS WOELJN y&ah?
TSEHGYSyd ttrlyd G {2dziK /FANR Ay ! N6 !'o02 {I QSR ¢
Egyptian Government to improve the sanitation conditions of South of Cairo and depollute the Al Saff
Irrigation Canal and improve the water quality to ghi¢ 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 agnizeliands.

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 thés study
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 issassociated 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 publishéginistry of Environment EEAA
January 2009 (amended in October 2010). The proposed project falls under category C projects, its
requiredfull ESIA study. This ESIA report has been compiled as part of the EIA process in accordance
with Egyptian enwvonmental 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. Thedp®rt 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 pposed 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 ctel/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 providisida 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 pertiteethe project:

Egyptian legislation related to environmental aspects

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

1 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

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

1 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.

1 Law No 12dr 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, whismé&nded by Law No 31 for Year

1976.

f  Guidelines of Principles and Proceduf@scEnvironmental Impact Assessmént HY R 9 RAGA 2 Y
EEAA, January 2009 and its amended Lists in October 2010.

= =4

Eqgyptian legislation related to social aspects

- EEAA guidelines relatéd the Public Consultation; Guidelines of Principles and Procedures for
GOYDANRYYSYGlFf LYLIOG !'aaSaayYSyildé HYR 9RAGAZY

Paragraph 6.4.3 Requirements for Public Consultation
Paragraph 6.4.3.1 Scope of Public Consultation
Paragraph 6.4.3.2 Methodlugy of Public Consultation
Paragraph 6.4.3.3 Documentation of the Consultation Results
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 stucture Law No 119 of year 2008
- Presidential Decree No. 135 of year 2004 related to the establishment of WWHC
International requirements

egeegee
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The EIB Environmental and Social Practices Handbook, last amended in the year 2013 describe the
processes and practice$ the Bank to ensure that all financing activities are consistent with its
environmental policy. Volume | of the handbook outlines 10 standards that may have significance for
the ESIA study. With reference to the Helwan W\WiTdect,all standards are caidered as applicable.

e

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

Standard 2: Pollution Prevention and Abatement

Standard 3: Biodiversity and Ecosystems

Standard 4: Climateslated Standards

Standard 5: Cultural Hiéage

Standard 6: Involuntary Resettlement

Standard 7: Rights and Interests of Vulnerable Groups

Standard 8: Labour Standards

Standard 9: Occupational and Public Health, Safety and Security
Standard 10: Stakeholder Engagement

eegegegeegeeee
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Project description

This poposed project was designed to redistribute the wastewater flows to decrease discharges from
existing collectors and divert to the WWTP in Arab Al@dihrough the construction of new collector,
pump stations, and forcenains as follows:

w

Areas East and ®ét of AUTOSTORAD main road which include (Al Maadi Al Gedida, 70
Feddan (Al Hadabah Al Wosta), Sobhi Hessien, Maadi Al Sarayat Al Shargia, and Zahraa Al
Maadi) will be diverted to Ahmed Zaki collector in Cairo project with foneén of

diameter 1200 mm v 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 @it 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 toWA&TP by a

force-main from new pump station No. (2A) in the same location of the-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 midwaynftbe 15th of May

City pumping station to the new WWTP inKgirimat and will serve in future the
extension of 15th of May City that is currently planned.

Construction of new forcenains to deliver discharges from 15th of May P.S No. (2A)
directlytothe NI 6 ! 62 { I QSR 22 ¢t 0OLKI-@abstmdelverl yR |y
future wastewater discharges from 15th of May P.S No. (2A) to a new booster pump
station No.(1A), then directly to Klurimat WWTP (phase 2).

As Alternative |, an expansion for the WWTRapacity 250,000 m3/day in the same Area

2F GKS SEAalGAYy3a ' N¥o '062 {FQSR 22¢t O6LKLIAS
As Alternative I, 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 amad t

modules 275,000 m3/day for future expansion of the proposed project.

5859St2L) Fftt GKS 'o02 {IQSR 22¢t (42 0SS |y RO
reuse in the ESaff irrigation canal to substitute the fresh water extracted from the River

Nile Pumping Stations, Ghamaza | at km 25 and Ghamaza Il at km 50 of3h#f EI
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 théhnor

part of the Delta.

These madifications will lead to decrease discharges on the existing collectors, screw
pump stations, and forcenains from existing screw pump No. (3) down to P.S. No. (1),
andforceY Aya (G2 GKS I N}o ! 02 ofect@Sdallcvihedtartl y R NB
of cleaning process for the sediments to restore to the original cross section and design
capacity Error! Not a valid bookmark selfeference.presents the proposed projects.
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FigureO-1: Proposed Helwan Wastewaterr8ject (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 topographyof the region varies from one location to another, as it consists offtadrplateaus and
semimountainous 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 westevthe ancient agricultural lands then
descend towards the west until the rivefhe 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 naional 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 pject is designed and implemented to serve the southern part of Greater Cairo, which
starts from AlMaadi and extends southward for a distance of 30 km, to serve residential areas. Industrial
areas, including iron and steel factories, coke factories, figggicement 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 sitengnc
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; Prefeasibility study for Helwan, 20).

There are main five water treatment plameire 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 tiserved area over the year except féwours formaintenance
andrepairing brokeror leakage from water supply pipeline.

| Sty O0!Nr*o '062 {IQSRUO 22¢t A& Od2NNByi(ufe aASNDAy3
population was obtained fromhie 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 Helwaryciwith its three districts: Ain Helwan,-Blaasara and 15th of May;-El
Maady City, with its two districts: #aady and Tourah; Markas Atfieh; Markaz3zdf; Tebbin City. The
total area of the-Helwan area covers 903.471 km2, representing 0.09% dRépeiblic's area.
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The area encompasses 2 marakez, 4 cities, 34 districts, 11 rural local units annexeil&yes3 and 106

Kafrs & EzbetsAccording to the preliminary results of the 20016 census, is 70.6% of population live in
urban areas, and 29.4% iural 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 eliestras 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 projectsuch as the under construction new Tebbin power plant of capacity 2x350 MWe.

Employment and thd.aborMarket

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.

Thislabor 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 fooodpicts), 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 Schemen#idh corresponds to the
D2@SNYYSyd 2F 9328LliQa RSGSt2LIVSyld LINBINIY F2NJI
employment opportunities through the construction and operation of the proposed businesses as well as
industrial and commercial developmenin 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 -Baff and Atfieh, is given by Table®& through 5112. The
educational facities (governmental) available within the Helwan include 8,332 classrooms for Nursery
(ages under 6), Elementary schools (ag&2p for both boys and girls, Preparatory (agesl$2? and
Secondary (ages 1B) schools, in addition to 12 Vocational Educatiamters. Table-201 gives more
details on the undergraduate education in-Eelwan Governorate. Tables1®2 & 5103 give data on
technical and vocational education in Helwan Governorate.

Health

Main medical facilities in the Helwan consist of 8 puatid 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 thielwan 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 centdrs and
health outreach offices.

Climate
In Helwanarea 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 varieslfdé@io 35°Cand is
rarely bebw 8°Cor above39°C

Figure0-2 shows a climate summary for Helwan along the year.

I B I 1 Mb o ‘ —'-\-—L—‘_l_,__
I N N
0 mm precipitation: 6 mm
dry o muggy: 61% 0%
warm hot sweltering hot e

_,_'_._-—o-'—-_.____
09 (///—‘ be]ach:‘poollscore: 9_1\

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Figure0-2: Climate summary in Helwan

Temperature

The hot seasorabts 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, mébesiage 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.
Figure0-3 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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Figure0-3: Average High and Low Temperature in Helwan

Figure0-4 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 igxtee hour of the day, and the color is the
average temperature for that hour and day.
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12 PM

- T

4 AM warm
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Figure0-4: Average Hourly Temperature in Helwan

Rainfall

The sliding 3Hay quantity of rainfall in Helwan does not vary significantly over the course of the year,
staying within 3 millimeters of 3 mitlieters throughout.
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Figure0-5 below shows the average rainfall (solid line) accumulated over the course of a slidilay 31
period centered on the day in question, with 25th to 75th and 10th to 90th percentile bands.
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Figure0-5: Average Monthly Rainfall in Helwan
wind

The windier part of the year lasts for 4.6 months, frorarlbh 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 1o Marc
15. The calmest day of the year is January 5, with an average hourly wind speed of 12.7 kilometers per
hour. Figure0-6 shows the average mean hourly wind speed.

windy
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Figure0-6: The average of mean hourly wind speeds (dark gray line), with 25t
75th and 10th to 90th percentile bands.

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
Jawary 31. The wind is most often from the north for 11 months, from February 15 to January 9, with a
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peak percentage of 33% on Januaryidure0O-7 shows the percentage of hours and their corresponding
mean wind direction.
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FigureO-7: The percentage of hours in which theean 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 spémtthe 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 exd&m 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 eghsion 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. Evesugh 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 theatianitfacilities 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.
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t Ne2SO0iQa 't SNyl GAGSa

There are two main alternatiefor the general scheme of this project as followings:
w ' fGSNYIFGAGS om0 aOKSYS Aa YIAyfte (2 O2yaidNHzOi
WWTP.
w While alternative (2) scheme is to construct the required expansion in a new site at the Al
Kurimd- 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-establishedplan, whichserves many environmental and economic aspects such as effluent
water quality of unrestricted irrigation into Al Safinal, whichs in a need for these resources. Hence, it

is an optimum short/medium term solution for the WWT issue in theaat®n 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-Kurimat WWTP can be clearer in the future (long term)
with the population &pansion and hence clearer decision making can be done.

Environmentaland Scial impact assessment

Environmental impacts of the different components of the Helwan WWTP extension project in Arab Abu
{ I QGizgovernorate during both the consiction andoperation phasesovers components including:

1. Extension of existed Helwan WWTP;

2. New pumping stations 2A and 3A.

3. FMs

4. EIl Saff canal
The construction and operation of some/all of the components of the project listed above will also create

additional activiies/processes such as:

1. Solid hazardous and ndrazardous 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 atisbosal/reuse, during operation of WWTPs.

4. Development of orsite 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, landse&gp

Water (water quality and resource consumption);

Biological environment (Flora and Fauna);

Human environment (Occupational health & safety, Community safety, Visual impacts, traffic
impacts and the Socieconomic and Health impacts).

=A =4 =4 =8 =4

Environmental a Social impact during Construction phase
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Positive Impacts

1
1

T

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

Creating opportaities 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:

1
1

T

Dust generated during eavation 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 receptiras 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 tafaty ®ind occupational health
requirements among workers

Traffic jams in force mains routes areas.

Environmental and Social impact during Operation phase

Positive Impacts

T
1

= =

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@df Canal,

Significantly reduce the current pollution levels in the first reach éalcanal and improve the

water quality in AiSaf Canalshown inTableO-1.

Table0-1: Pollutants reduction loads in effluent before and after the extension of Helwan WWTP

. . Pollutants load
Parameters Before extension After extension .
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%

1 Presents advanced treated water quality to the farmers in the first reach of the canal,
1 Reduce health risk of residents, famers and crop consumers.
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1 Provide more good quality water inglcanal which shall reduce the pressure on fresh water from
the Nile River (about 800 fday).

9 Efficiently treat and utilize the sludge with anaerobic digestion to produce electricity to cover up

to half of the electricity consumption of the WWTP.

Utilizethe 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.

= =4

One important positive impact of this project is the impeoavent 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 ompared with the current status and the more sludge digested, the more autonomous Arab Abu
{F QSR 22¢t A& YR (GKS fSaa GKS OFINb2y F220LINAY
(scenario 1) and 51% (scenario 2, 3) of the WWTP consumptiomoQuiirrigation PS,)Figure0-8.
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 tp&ant. 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 scenarieigure0-9 shows the decreaseaitotal emissions in ton CO2 equivalent
LISNJ OF LA Gl aSNBSR F2NJ ! N6 !06dz {I QSR 22¢t @
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Figure0-8: Indirect emissions due to electric energy consumption and production in t
WWTP only and net electric energy
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Figure0-9: Emissions per capita served of Arab Abu Sa'ed WWTP present and future pl

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 coasd as a reduction to the vulnerability to
climate change as the project will:

T

Increase the wastewater conveyance network capacity, which will help contain more intense
rainfall and storms/floods.

Supply unrestricted irrigation water quality with addit@irB00,000 rfiday, 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.

Compct 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.

Increasng 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:

il
il
T

Spread of some foul odours to the surrounding residential area

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 n¥day. As seen in the followingigure0-10 that the predicted water level will be

overflow the canal bank in case of introduced the new flow 800,088ay.
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1 Implement the proposed subsurface drainage network (Studied by Drainage Research Institute
and to be implemented by Egyptian Publiatarity for Drainage Projects) comprises 6 drains.

a0.0

7.0 = [ ewel of left bank

760 4 ——— Lewel of right bank
74.0 | —— Calctlated WL (Sc=4, @=800,000 m3/day)

7o | = = = Calcuwlated WL (Sc-6, @=800,000 misday)

Level (m)

64.0

e2.0 |

60,0

s8.0 |

56.0 |

s4.0 | i f i i
0.0 5.0 100 15.0 20.0 23.0 30.0 35.0 40.0 4s.0 50.0 5.0
Distances (km)

Figure0-10: The water level results to Abaff old canal in model
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Figure0-11: Al-Saff canal and the locations of the proposed drains to servesSAff 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 raled 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 constructio 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 wilsbd andly
corrective/additional actions shall be undertaken as necessary.

Table OH- and Table On-provide summary of the potential impact during construction and operation
phases respectively.
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TableOr-: Summary of Impacts assessment during Construction Rhas

Overall Impact Significance
iviti i Waste Health and .. | Socioeconomic

Activities causing thg Dust and - _ Community
impact Air Land and| Water Generation| Flora  and| Visual | Safety

" Resourceq and Fauna Impacts

Emission .
Disposal

Construction of
Helwan WWT Moderate | Insignificant Moderate Positive
extension
Construction of PS
including all sub Moderate | Moderate Moderate | Insignificant Moderate Positive

components

Construction of FMs| Moderate | Moderate | Moderate Moderate | Insignificant Moderate Moderate Positive
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TableOo-: Summary of Impacts assessment during Constimt Phase (considering mitigation measures)

Overall Impact Significance

Activities causing the Waste
impact Dust and Air Noise Land and| Water Generation| Flora  and| Visual
Emission Soil Resources | and Fauna Impacts
Dispsal
Construction of Helwar Insignificant | Insignificant | Insignificant | Insignificant Insignificant | Insignificant
WWTP extension g g g g 9 g
Construction of PS
including all sub) Insignificant | Insignificant Insignificant | Insignificant
components
Constructon of FMs
Insignificant Insignificant | Insignificant

Health and

Safety

. Socioeconomic
Community

Health and
Safety

Insignificant

Insignificant | Positive

Insignificant

Moderate

Insignificant | Positive

Positive
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TableOn-: Summary of Impacts assessment during Operation Phase

Overall Impact Significance

Activities causing
the impact

Operation of
Helwan WWTP
extension

Operation of PSs|
including all sub
components

Operation of FMs

Air Carbon
Emissions,| footprint &
Dust and| Climate
Odour Change

Positive

Insignificant

Noise Impact

Moderate

Insignificant

Land
Soil

and| Water Visual
Wastes .
Resources impacts

Positive Moderate

Positive Moderate

Moderate Moderate

Health and| Traffic
Safety Impact
Impact

Assessment

Moderate

Community
Health and
Safety

Socioeconomic

Positive Positive
Positive Positive
N/A Positive
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TableOp-: Summary of Impacts assessment during Operation Phase (considering mitigation measures)

Activities
causing
impact

the

Overall Impact Significance

Operaion of
Helwan WWTP
extension

Operation of PSs
including all sub
components

Operation of
FMs

Air
Emissions,
Dust and
Odour

Insignifican
t

Carbon
footprint &
Climate
Change

Positive

Insignificant

N/A

Noise Impact

Insignificant

Health Traffic Community Socioecono
. and Safi Impact Health  and| mic
Land and| Water Visual Y P
. Wastes . Impact Safety
Soil Resources impacts
Assessme
nt
Insignific . L - .
a?\t Positive Moderate | Insignificant Positive Positive
Insignific . L . .
a?lt Positive Insignificant Positive Positive
Insignific | Insignificant L .
. Insignificant N/A Positive
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CHAPTER 1

Introduction, Approach and Mthodology
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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 dvialtarg

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 rurabacsading to the Central

Agency for Public Mobilization and gséics (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 poteral 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 istimeat 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 Prajeincluding 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 550,08/0lay.

The project of Helan is designed and implemented to serve the southern part of Greater &asioown

in Figure1-1, which starts from AMaadi and extends southward for a distance of 30 km, to serve
residential areas. Industrial areas, includingn 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 Helwarsityhand 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 &nxsion 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 pribject wi
dispose the 800,000 m3/day advanced treated waterAteSaf 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 Ab@ | QtBeRr&ated effluent is didtarged by gravity to the irrigation station located in the

22 ¢t Qa aAlST 6KAOK Ay GdzNI {AFFTERE GKS 14120 SN QI A SRK
WWTP.

Besides the upgrade and extension of the existing Helwan WWTP, the project shall alsle:inc
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 phaide 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.

irdasah O).&LQJI ‘
Q s % T '
Giza THE 57 :
o R e 48
Kafr Ghatat SETTLEMENT
Giza Necropolis o \ 0.
«~
P.SNo.4
F ‘_‘: x‘ J S (
L. P.S No3
O 15th May WWTP
15t May WWTP
P.S No. 2 SPS(2)
P.SNo.1 Arab Abou Saed WWTP
TR Helwan WWTP
( Current capacity
550,000 m3/day)

Figurel-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 @ogat 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 (Araly Ab@V8VRRTE® from 550,000 frday
second treatment to 800,000 ¥#uay Advanced Treatment shall:

1 Stop the untreated wastewater disposal intc$df Canal,

1 Significantly reduce the current pollution levels in the first reach ebafl canal and
improve the water quality in Abaf Canal

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

1 Provide more excellent quality water in the canal which shall reduce the abstraction of

fresh water from the Nile River.
9 Efficiently treat and utilize the sludge Wwiinaerobic 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 sluegmént
which shall reduce the impact on climate change

= =

The project will support the depollution of Southern region of Greater Cairca8df Canal and provide

an additional source of water and thus improve the economic situation for agriculture. dfecpwill
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 environmigh sound sludge treatment.

LT GKS LINP2SOG A& y2i0 SESOdziSR Ay Ol &S 2F ab2 t NRE
and handle the future flows. The high level of pollution due tepuwper level of treatment of wastewater

received bythe WWTP as well as the current sludge treatment and handling shall increase and
consequently the level of pollution reaches tAkSaf Canal and ultimately reaches the land and farmers

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

water resources.

Considering the serious environmental and semonomic 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 Atkiiemanics). 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 studyritoorde
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 environmtal and social impacts for the proposed upgrade and extension

of the Helwan (Arab Abp I Q SVR/TP is a prerequisite for implementing developmental projects both

by financing agencies ( EIB and AFD) and the Egyptian Environmental Affairs AgencyN&BAgly

this study has been prepared for performing an Environmental and Social Impact Assessment (ESIA),
following Terms of Reference @Rs, aiming at providing a detailed analysis of the anticipated
environmental and social safeguard issues assatiatéth 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 contentE&SIthe
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 HA guidelines and procedures of EIB and AFD environmental and social requirements
and by the Ministry of Environmert EEAA January 2009 (amended in October 2010), the project falls
under Category C projects.

This ESIA report has been compiled as patt®EIJA 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 imstiuti
including theEIB and AFBafeguard policies.

The report includes théentification and evaluation of the potential environmental impadtge to the
construction and operation of different components of the project. It also includes proposed rioitigat
and monitoring measures to control/minimize the effects of the identified negative imphctgeneral,
the objectives of th&SIAstudy were to:

1 The description of the project: location, site, design, size; the physical characteristics of the
project (including any demolition or landse requirements); technical capacity and
characteristics of the operational phase.

9 Identify the various elements that may affect human health and safety as well as have an
impact on different ecosystems;

1 The descriptionof the baseline scenari@ adequate and appropriate quantitative and
gualitative, 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
FYR 3INRBdzyRglFGSNI gAGKAY (GKS tNRrp2SO0iQa I NBIF 27
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1 Highlight andreview the legislations under which the project will be implement€drrent
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.

1 Determine the scial 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;

1 Perbrm 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 fligesters may be drawn from comparable jads.

1 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 (dwgdro morphological changes,
quantity and quality), air, climate (e.g. GHG emissions, impacts relevant to adaptation),
landscape, material assets, human rights resulting from inter alia:

o0 the existence of the project,

the use of natural resources,

the emisions of pollutants, noise, vibration, light, heat and radiation,

the risks to human welbeing, cultural heritage or the environment,

the technologies and substances used,

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

9 The descriptiorshould cover the direct effects and any direct, secondary, cumulative,-trans
boundary, shor, medium and longterm, permanent and temporary, positive and negative
effects of the project.

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

o Analyss of the physiechemical, biological and soegzonomic 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;

o0 Analysis of stal 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.

9 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 forselecting 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;

1 Prepare the environmental and social masagent plan (ESMP) to mitigate adverse impacts
(social and environmental). The ESMP inclugesformance indicators and monitoring

O O O o o
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requirements for the impacts in accordance with relevant environmental and social laws and
regulations.

1 Develop a monitoringrogram in order to identify; 1) any unexpected cases which may appear
RdZNAY3I GKS LINR2SO0Qa AYLXSYSyldlFridA2yT FYyR HO
measures during implementation;

1 Comprehensive and contexpecific stakeholder identificatiorand 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 azmwhsultation activities undertaken with
different groups of impacted individuals, communities and other relevant stakeholders. The
Consultant shall be particularly attentive in integrating genrsiemsitive measures in the
stakeholder engagement process.

1 Arrangements for grievance mechanisms and for steps that will be taken to ensure effective
access to remedy for affected stakeholders.

1 Public consultation ensuring participation by stakeholders such as women and farmers. To be
noted that one public consulteon meeting has already been held.

91 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, designpobject alternatives, impact mitigation and monitoring.

1 Assessment of the natural, mamade disaster and accidental risks to which the project could
be vulnerable and, where appropriate, descriptions of the measures foreseen to prevent such
risks, as welas measures regarding preparedness for and response to emergencies, to be
included as part of the ESMP.

1 Confirmation that the project does not involve involuntary resettlement, impacts on
vulnerable groups, Indigenous Peoples, minorities and/or cultweatdge. Should the Project
be found to include any of the above, additional assessments will be required.

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

1 A nontechnical summary of the information provided werdhe abovementioned headings.

1 Afinal 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 impactsd 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 préjegscription of report

contents is briefed ifablel-1 below:
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Tablel-1: ESIA report structure

Chapter

Contents

Executive Summary

A nontechnical summary of the information provided undei
the eight chapters mentioned below

Chapter 1

Introduction, approah and
methodology

Containgproject justificationa brief description of the
proposed activity and an outline of the report structure.
Outlines the approach to the ESIA study and summarizes
process undertaken for the project to date.

Chapter©

Project Description

Includes a detailed description of the proposed activities.

Chapter

Regulatory Framework

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

Chapter ©

Environmental and Social Baseli

Describes the environmental and social baseline condition
the project region.

Chapter 5

Stakeholder Engagemeand
Consultation Activities

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

Chapter6

Environmental and Social Impact
Assessment

Describes and assesses the potential environmental and
socieeconomicdmpacts of the proposed project on different
receptors and degibes relevant mitigation measures.

Chapter 7

Analysis oProjectAlternatives

Describes and assesses the project alternataras
recommend the viable options

Chapter 8

Environmental and Social
Management Plan

Describes the identified mitigation meares 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 WWTPRInfluent flow 2019/2020
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Chapter Contents

Wastewater Quality laboratory dat(JulycOctober
2020)

(b) Sludge sampléab. results for heavy metals and
coli ofHelwan WWTmRov.2020

5. English Summary, Hydraulic Study

Hydraulic Capacity of Aaf Canal after increase the
existing capacity of wastewater treatment plant in
Arab Al-Saddfrom 550,000 riiday to be 800,000
m3/day

6. English Summary, Hydraulic Capacity Study

Hydraulic Capacity of Aaf drains after increase the
existing capacity of wastewater treatment plant in
Arab AbeSa)Efrom 550,000 rfiday 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 socieconomic environment are identified, assessed giiidavoidance is not feasible
-mitigated. The follwving 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 lmas#te 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 reg®r. Basic Impact Index: The criteria for defining the basic
impact index includes assessing the following parameterskgpeel-2.

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

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

9 Duration: the length of time over which the impact will be expecieth 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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Spatial
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1 N 1 L:ow 1 Low Moderate 1 High 1H:iqh

Figurel-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 magitude 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.

=A =4 =4 4 =4

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 scatepact in the immediate area of the activity.
Low (2): Local impact in the study area.

Moderate (3): Regional scale impact.

= =4 =4 -4 =4

High (4): National scale impact.
1 Very High (5): Global scale impact.

Duration of impact is described by one of the followirtgtegories:

T N (0): No effect.
1 Very Low (1): Less than one year.
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Low (2): One to five years.
Moderate (3): Five to ten years.
High (4): Greater than ten years.

=A =4 =4 =

Very High (5): Irreversible.

The relative importance of each criterion, as illustratedvill 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 asc® redu

the chance of underestimating an impact; thereby minimizing risk. The Basic Impactdeekablel-2,

is obtained by the weighted average of these three values, to obtain a whole humber between 0 and 5.
The magnitude's welg is twice that for spatial extent and duration.

Table1-2: Basic Impact Index

Basic Impact

Index

Magnitude 0 1 2 3 4 5
Spatial Extent 0 1 2 3 4 5

Duration 0 1 2 3 4 5

Receptor Categorizain: 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 illustrdtthe 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 sernsie and requires an extensive management plan.

The sensitivity of the receptor is assessed as:

1 Low: High capacity to absorb/mitigate impact

1 Medium: Limited capacity to absorb/mitigate impact

9 High: No capacity to absorb/mitigate impact
Impact Significancéhe final impact significance is the result of the combination of the Basic Impact
Index and the Receptor Categorization, as showrainle1-3, where impact significance may result in
one of the following classes: Insignificant (IN), Minor (MI), Moderate (MO) or Major (MA).

EnGineering
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Tablel-3: Impact Significance

Basic Impatindex

Receptor Negative /Adverse Beneficial
Categorization
N VL L M H
L IN IN IN MI MO
M IN IN MI
H IN MI MO

Environmental impacts are caused by environmental aspects and can have a direct impact on the
environment, contribute indectly 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 rankilirtor 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 impadt are assessed under the assumption that the planned pollution control measures
described in Chapter 6 of this report will be implemented.

9F OK AYLI OlQa aA3ayAFAOIYyOS Aada RSGSN¥YAYSR o0l asSR
0 KS IsénBtivitQ @nd the implied magnitude of changeeFigurel-3.
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Figurel-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 paticipated 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 relesarwndary 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 follow Figurel-4:
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Source of information

' Secondary data

Primary Data
T [
Secondary resources ob i
review: an dsgt\:e avli(;ri]tz Qualitative tools
1- Legislatives 1- observation 2- Stakeholders
2- Project Technical I — Consultation
Reports L - In-
) P 2- Site visit 3 In d_epth
3-National reports & el Interviews

4- Websites and internet

Figurel-4: Methodology and Data collection tools
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2. Project Description including Alternatives

2.1 Project background

Cairo wastewater systa 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 floatfil@niro in the period between

Mmpecn GAEE mMpccd ¢KAA NBIAdZANBR | ySg LISNARALISOGADS
signed by the British and American funds to completely renew the wastewater collection system on both

banks of theRiver Nie 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 sdiyeal 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 Northen part of the East Bank is Shoubrakllemah WWTP with capacity of 600,000
m¥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 deliveredubhoculverts and hseries

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 amnlverts 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 colletion 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
AANBEA 2F LdzyYL) adFdGA2ya dzLd G2 1Stgly 22¢t 0 ! NIFo

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

the rural area of Arab A QSR Ay (KS &d2dziK RANBOGAZ2YZI YR FNR)
Cornish on the West side . In addition , the curreastewater and treatment system of Helwan receives
wastewater from the areas of Mokattam middle knoll, Aimeerage 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
upto ArabAbu{ I QSR FyR (GKS ySg NBIA2ylFf NAYy3I NRIFIR (2 (KSE

Since the first Master Plan of Helwan General Wastewater Project, which was prepared and construction
adzZLISNIDAASR o0& GUKS DSN¥YIYy [/ 2yadzZ Glyld a52NAOK /2y
introduced and many additional residential areas have been added to the catchment areas of thersouthe

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

districts of Al Maadi, Helwan and 15th of May city addition new settlements on the eastern direct
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of the autostrad up to Bw Cairo have been developed and its generated sewage was transferred to the
O2ttSOGA2Yy &aeadSy 2F 1Stoly LINRP2SOU GKIFIG SyRa oé

The original projectwas 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 stagesrghegito 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 Biday to serve approximately one million inhabitants. The plant capacity was
increased to 550,000 &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 GC\(W&dton

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 (Amntractors for operation & maintenance received a
huge penalty deducted from its invoices. The location of both Helwan afidiiy WWTPs is shown in
Figure2-1 below.

Figure2-1: Location of Helwan and5th May WWTPs
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The treated wastewater from this plant is pumped to a ground reservoir with a size of 550°@@@\nab
Abi{ QSR OFylt (G2 ANNARIFGS ySé NBOfFAYSR NMHzNI £ | NBI
more than 60%lue 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 rfiday design capacity which is over loaded at the momenhwibre than double of its
original capacity and is currently under rehabilitation. The excess flow is directed to Helwan Arab abo
al QSR 22¢t X AGa& 3 FigseR2 Howeverahe gatiarykréatmeriia 16 May WWTP

was mainly planned to rase the treated effluent for irrigation of the green areas and parks of the city.
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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
sanitaion 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 peliteaghare of water is below the water poverty

limitof 1,000m8k OF LA GF k@ S+ NJ 6! y 9 3& LJi A3lcapitalyduaB fenfhe Alatignal G S NI & ¢
Water ResourceBlan 2017 and the Sustainable Development Strate@yd & LJG Q& A &aA2Y Hnonl

Theexistind St gy oO0! N} 6 !062 {FQSRUO 22¢t Aa Od2NNByiufte as
within different areas starting from the Ring road at Maadi to Helwan affeeBéen in the south of Cairo.

Initially designed with a capacity of 550,00G/day, it is now overloaded as the current average
wastewater generation is about 587,8748fday, and reaches 700,0003hday in summex resulting in

the intermittent discharge of untreated wastewater flows into Al Saff irrigation Canal. Moreover, the
estimated wastwater generation is expected to increase up to 1,167,92&lay by 2052, so that the

addition of new treatment capacities up to 250,00@/afay as a first stage is urgently required.

Furthermore, Improvingthe existing wastewater facilities in South ofilGathrough the diversion of
wastewater flows from the flooded main collectors (culverts) and pumping statmthenhance the
standard of living at Helwan area and overcome the negative health and diseases effect generated by the
flood of raw sewage athie 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 irthis area, by the completion of the collection system and treatment facilities
with the additional treatment capacity of 250,0003fday as a first phase is urgent priority and a first
objective of this project

One of the main objectives of the projectalis 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 wasteinéitav

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 objecties of the project can be summarized as follows:

1. Promote efficient and sustainable wastewater treatment in South of Cairo Governoratieere
GKS tNRr2SOlG ¢gAftt Fftt2g | O02YY2RIGAy3 GKS | NBIQ
population of approinately 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 resourcesthe Project will allow Helwan WWTP to achieverdgulatory
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thresholds in terms of water discharged into the Canal, and allow for the safe reuse of at least
500,000n¥/day of treated wastewater for unrestricted irrigation agricultural purposes.

3. Promote a climate changéiendly growth: besides its benef in terms of adaptation to the
growing climate changdriven 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 recoveahat will be decided for this project. This will also
enhance Qeration and maintenanceosts 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 sartation project in Helwan is designed with capacity of the treatment plant of 550, (first

and second stages). The project is designed to accommodate the residential, service and industrial
discharges for the service area, which starts from thatsafi Maadi (area in the north of the project) to

GKS I N} o6 !'o0dz {I QSR FINBI Ay GKS &az2dzik 6FNBIF Ay (GKS
scheme, which i45th of May treatment plant of design capacity 30,00&/day. Even though it was
constructed in the Eightiefew yearslater the plant became over loaded and additional capacity is

urgently neeled to accommodate the excefisws arriving at plant inlet. Currentl{5" Mayo plant is

under rehabilitation and the floware diverted to Helhan 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, sheigarig2-3,
includes:

1. Qism Tora, which consists of (ToraHsjar, Tora ABalad, Tora AHeit, Tora AlCement,
Manshiyat AIMasry, Zahraa AWlaadi).

2. Qism Helwan, which consists of (economic residences, Helwaahariya, Helwan Aalad,
Eastern, Tribal, and/estern Helwan, Kafr Mlu, Ain Helwan).

3. Qism AlMaasarah, which consists of {Mbasarah ABalad, AMaasarah AMahatah,

Hadaek Helwaan, Wadi Hoaf).

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

Qism AlTebbin, which consistsfdAFTebbin AlQibliah, ATebbin AlBahariyah, Hekr Al

Tebbin, Madinet Al Solb, Masakn Al Tebbin).

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

Qism AlMaadi, which consists of (Maadi Al Sarayat Al Shargia).

Qism Al Mokatem (70 Feddan (Al HadabakAkta), Sobhi Hessien).

Qism ElSaf consists of (Al Shorfa & Al Atiaat, Al Ekhsas, Al Shobak Al Shargi, Al Meniah).

10. Industrial areas, including iron and steel factories, coke factories, forgings, cement factories,
the Nasr Company for Cars, and many mijitactories in the region.

o bk

© 0N
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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.

) Main Collector -
Diameter (mm)
1200

1400

Boundaries
J' :::: Qism Boundary
|| Shiakha Boundary

m Arab Abo Saed WWTP
Boundary

SERRREENE

—— — X : -
T, RETT I ER . o AT\
Figure2-3: Service CatchmenArea of Helwan WWTP
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2.3.2 Added area served to Helwan Wastewater collection system

The new added areas, shown figure 2-4, are located in a higher ground level from the original
catchment area as those are allocated towards the Eastern direction i @aimore 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 betweendViamdah up to
P.S4at Massarah.

\ E 2l
\ i ‘ - L
S AR S~ i
e X Al Meraae P Sl . el
. N s sty | 3 e d /y
N oo . ¢ R (S

)
|

ZAIMaadi | i

P _\J\/? emiils (2 Katamia & 70 feddans Area
o e =D
L m e 3 .
~ ¢ "R“ AT
X1/ Al Mothtasmereen P.5

Zabaleen

L )
Area H

Industrial Area( Marbles)
| PS

_‘ New Developed
TA° Areas

' At East Of The
Autostrad

Figure2-4: 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.

Asper 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 alrestdyted 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 statiorFigure2-5 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 5G/d@9.m

In addition GCWC has confirmed that the new development areas at the Eastern part of thizakihos
served via two pump stations as follows:
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1 Al Mothtasmereen P.S that delivers about 50,008day as per the operation hours of the
pumps, and this discharges into Contract 21 serving Mokatem and Basateen Area.

9 Industrial Marble Zone (Shak Al Thoba®.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 4mdustrial).

1 Main Sewer line of diameter 1000 mm connected to the very high loaded area of contract 21
at Maadi.

\ -~ ™~

New Urgent P.S by GCWC

At Torrah Al Balad- Start Point

Of Force —Main 700 mm on contract 11
-
~

PP ?,: 7r m—
Screw P.S 4 ( MAASARAH)
| No. of Pumps(3+1 Standby)
" ! | QPump=1.350 m3/sec., H=6m
+~='~| Design Capacity : 4050 m3/sec.

‘ Inlet Manhole of PS 4
Discharge end point of
Urgent Force-Main

AN -

Location of Flooded Areas Torrah Al Bald up to Massarah ( Contract 11)

& Urgent P.S by GCWC to Divert Discharges to Inlet M.H of Pump Station 4
Through 700 mm Diam. Force-Main of Length 4,100 Km

Figure2-5: Urgent Project by GCWC to Overcome Flooding of Contract 11

As shown irFigure2-5, 9 sections were selected for check and verification of the capacity of the main
collectas 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 thatiopal 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 4at Massarah as mentioned above. This project relieved the flooded area of Contract 11 at this
distance from a flow of 50,000 #day and diverted them directly to P.S 4. inlet manhélgure2-6 and
Figure2-7 shows PS 2 and 3 respectively.
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Figure2-6: Pump Station No.2 Figure2-7: Pump Station No.3

2.3.3 Quantity of Municipal discharge

Helwan (Arab Abo &) 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 increesaco 2,368,584 capita by year

2037 and 3,328,645 capita by year 205the followingTable2-1 illustrates catchment zone corrected

L2 Lddzf F GA2Yy F2NJ 0KS YI 22 NJ LJzY LA y 3 TBhé éstimatddfiicharge a8 OK | NJ
G2 I NI} o !0dz {II QSRTaBle22t A& AffdzadiNI¥GISR Ay
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Table2-1:/ F G OKYSy (i %2y S LRLJzZ FdA2y OFLAGE F2N 4§KS YIF 22N L

WWTP
_ Catchment Zone population capita
Pump Stations & WWTP
2017 2020 2037 2052
Pump Station No.4 532,140 588,855 864,510 1,251,792
Pump Station No.3 692,500 737,837 1,058,978 1,461089
P.S No.3 (IHading Pop. Served
by P.S 4) 1,224,640 1,326692 1,923,488 2,712,881
Pump Station No.2 107,522 114,104 159,772 215,032
P.S No.2 (Including Pop. Servg
by P.S 3,4) 1,332,162 1,440,796 2,083,260 2,927,913
Pump Station No.1 80,306 99,490 176,079 249,219
P.S No.1 (Including Pop. Serve EzaE LS 1,540,284 2,259,339 3,177,133
by P.S 2,3,4)
Direct Zones to WWTP 65,250 71,639 109,245 151,512

Pop. Served by WWTP

Table2-22¢ KS SaidAYlIGSR RAAOKINAS (G2 ! N}o !'!o6dz {IQ

(€] ted Design WW (thd
. enerated Design (thday)
2020 2037 2052

Served Zone of P.S 1 (including P.S 4,3,2) 632,809 908,997 1,260,053

Direct to WWTP (Menya Rural Areas, Al EkhsaJedcKoi:! 44 244 61,362
Al Shorfa & Al Atiaat)

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:

1 Immediate need for increasirthe capacity of P.S.3

1 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.

1 Immediate need for extension of Helwan WWTP to meet the requirement of 2020 that is
confirmed by the current flonmeasurement in summer that reaches up to 700,000
m?/day and that will reach to 953,241%day in 2037.
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2.3.4 Quantity of Industrial Discharges

The number of industrial facilities within the existing service area is about 65 facilities. Their total
discharge raches 671,811 Bimonth with an average of 22,394 3fday. 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 43,28/month with an average of 1,596 3/day.

The total daily discharge from the industrial zone therefore is around 23,9%@ay. Comparing the
discharge estimated by the Utilities Consulting Office (which supposedly reaches 13B/4k)mvith
the actualdischarges to the network in year 2014 (which is 23,9BMday) a big difference becomes
obvious. The actual discharges represent dmyb%oof the estimated ones. It seems that the estimated
discharge is highly exaggerated. One reason may be that manpatoes have installed their own
treatment units through which water is treated and recycl@able2-3 shows the revised quantities of
industrial discharges for the periods 2012, 2017, 2022, and 2037.

Table2-3: Revised Quantities of Industrial Discharges

Year 2012 2017 2022 2037

Qusantlty of industrial discharge 35.000 40,000 45,000 55,000
(m?/day/hectare)

2.3.5 Main Components of the Current Helwan Wastewater System

Helwan (Arab Abd  QSR0O 22 ¢t GNBFGYSYd 62Nl & NBOSA@Sa ol
previously mentioned via a series of culverts and pumping stations forming a wastewater conveyance
adaitsSyeo c2tt2Aay3a GNBIFGYSyd |G ! NI oharged dto AlSEES RS (i K
Canal for reuse in agiculture purposeskigure2-8 andFigure2-9 Showthe general scheme of the project.
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Figure2-8: Helwan Wastevater Collection & Treatment MP (by Dorsch Con3ult
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Figure2-9: Current Scheme of Helwan Wastewater Collection anédtment

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 contracts3, 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 350,0003fday in first stage, and expanded to 550,000
m3/day in second stage.

9 Irrigation station and equalization t&rwith a capacity of 550,0003n

= =4 —a A A
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Table2-4 below illustrates the rain Components of th€urrent Helwan Wastewater System in further
details:

Table2-4: The main Components of the @ent Helwan Wastewater System

Contract No. Shape and Description Service Area

ehpliz(miZ8 Main gravity collector of reinforced concrete Sakr Korach west, the new housint

casted on site in the form of a horseshoe communities on the south side of

shape with dimensions 1,6@02,000mm and the ring road, west of autostrad

capacity 216,800 m3/day road, Al gazaier street & its
extension in new Maadi and the
Basateen automated slaughter
house.

(Slopligz(i2 B Main gravity collector of reinforced concrete Mokattam middle knoll, Sakr

casted m site in form of a horseshoe shape Koreach east, Almeerage and

with dimensions 1,60Q 1,720mm and Zahraa Al Maady

capacity 172,800 m3/day

opligz(iBEY Main gravity collector of reinforced concrete This collector receives the flows of

casted on site in the form @ horseshoe the last two collectors in addition tc

shape with dimensions 2,0@02,150mm the flows from Tura(s) (Albalad,
Alasmant, Alhegara and Alheet), A
Maasara(s) (Almhatta, Albalad,
Cement factory and Factory 45
geometrical industries).

@izl Main gravity collector of reinforced concrete This collector receives the dischart

casted on site in the form of a horseshoe of pump station 4 in addition to #n

shape with dimensions 2,2@02,400mm and flows from Ezbet Kamel Sidky (nor

2,400¢ 2,600mm & south), Ezbet Alsafeeh, Ezbet
Alhagana, Ezbet AlOmda, Ezbet
Alwalda, Arab Ghuneem, Alzelzal
Housing & Hadaeik Holwan

Part of Screw Lifting Station No. 4 of capacity 233,0' receives the flows of the last

®oli=wi2i8 m3/day. The station contains @erating screw collector (contract 11)

pumps and 1 standby pump. The static head

the station is 6m.

Olplipzli”28 Screw Lifting pump Station No. 3 with a The pump station No.3 receives th

capacity of 488,000 ffday. The screw lifting flows ofContract No.4 and

pump station No. 3 comins Three operating discharges into the said collector.

screw pumps and 1 standby pump with static The collector of Contract No.2 alsc

head of 6 m (only six). receives the flows of Manshiat
Gamal Abdel Nasir, Holwan Albala

Main gravity collector is circular type from Ezabet Rashid, Ezbet Albagor, Ka

reinforced concrete with a diameter of Al Elw, Al Teben Al Balad and Al

3,000mm and capacity of 670,000 m3/day. Hekr north and south
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SlplipzliB Screw Lifting Station No. 2 with a station
capacity of 640,000 ffday. The station
contains 4 operating screw pumps and 2
standby pumps. The static head of the statio

is 6m.

circular type Main gravity collector (contract :
from reinforced concrete v a diameter of
3,400mm

The Main Pumping Station No.1 and its Forc
Mains. The current capacity of the station is
690,000 m3/day after expansion woks. It has
force mains of prestressed reinforced
concrete pipes each of 1,500 mm diameter
and 3.5km length.

Pump Station No.1 seven (7) operating
centrifugal pumping units and 2 standby
pumps each is of 40m total head.

This contract comprises the design,
construction, commissioning / statp of
Helwan Wastewater Treatment Plant (WWTF
of conventional activated sludge process witl
a design capacity 550,000 m3/day constructe
on two stages); the first stage (1990) is
350,000 n¥day and the second stage (2005)
200,000 m3/day.

Contract 8

Contracts 5
and 6

OLplilwsel The Irrigation Pumping Station pumps the
effluent of the treatment plant, via 4 force
mains each of 1,500mm, to a ground reservc
4 GKS NBdzaS I NBI Ay
current capacity of thetation is 550,000
m3/day after completion of expansion works.
In addition to Helwan wastewater treatment
plant, the 15th of May treatment plant of
design capacity 30,000%day was
constructed at theeighties, however in few
years the plant became over loaded and
additional capacity is urgently needed to
accommodate the excessive flows arriving a
plant inlet. Currently the overflows are
diverted to Helwan WWTP facilities.

Several gravity pipelinef 800, 900, 1,200 and
1,800mm diameters. The gravity collector

Additional
Main
Collector
constructed
by CAPW &
GCwC

contract 3

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.

The station receives the flows of tr
main collector of contract No.1 in
addition to the flows from Almenia
and Al Shobak areas, thmareas
are connected to the collector at
the entrance to the station where
the generated wastewater from the
catchment area is pumped to Arab
102 al QSR 22 ¢t
All catchment areas nmioned
above that includes Southern part
of Maadi, part of Al Basateen,
Mokattam middle knoll, East

l dzG28GNIR aSGaf ¢
Massarah, Helwan, Teben, Excess
flow of 15th May WWTP and direct
dischages from surrounding village
ofthe areaof Arab A { I QS|
(Menya EI Shorafa, Al Khasas, Al
Shobak)

Serve the city of 15th May

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 flows, portion of Helwan city flows,

15th of May city and discharge at the main Al Ezba kibliya, Al Ezba Bahariya ¢

collector of contract No. 2 the flows of the gravity sewers of
contract 12.

eolplicle2ZE8 Main and branch gravity pipelines of GRP wi This network serves Helwan

diameters ranging between 500 and 1,000mi 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
Alfigar street.

sonlizmcives Branch sewers of GRP with diameters rangir Serves parts of Masara, Arab

and 13 between 300 and 900mm Ghoneem, Ezbet Al Walda, AlTebe

Almenia and Al Shobak.

wolalicESES Branch gravity sewers of diameters ranging These pipelines serve the areas of

between 225 and 200mm in addition to the Maasara, Manshiat Gamal Abdel

house connections 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 tdahe south.

eolpliiSEE Branch gravity sewers of diameters ranging These pipelines serve the areas of

between 175 and 1,000mm in addition to the Tura Al Balad, Tura Al Asmant, Tu

house connections Al Hegara and Tura Al Heet. Thest
sewer ends to main celttor of
contract 11.
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24 1 OAA ' AO 3A8AA j (Al xAlqQ 7740

2.4.1 General layout

Ly GKS SFNIeée SA3IKIGASAX 1Stgly 6! Nro o2 {FQSRU
generated within Helwan catchment area, in accordance with the master plan, in twessteith the
following flows and loadm Table2-5:

Table2-5: Flows and loads for the two stages

Item Stage 2
Average Flow (@4) 350,000 555,610

Average hourly lew (Q24/24) 14,583 (4.05) 23,150 (6.43)

Peak hourly Flow (@4/18) R YYRCR IO 27,781 (7.70)

Max Peak flow : 8.5

BODS load 60,000 95,516

Population equivalent 1,000,000 1,591,933
Effluent BOD5 =<40 =<40

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

The generaldyout of the HelwanWWTPin Figure2-10 showshow the arrangement of the WWTP
treatment unitswasmade with a provision for construction of the additional units of Stage that the
WWTP after extension to 550,06B/day looks like a plant of one stag€he 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 ElSaf. The area of the existing plant igided into three plots, as following:

9 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 treatmentfinal sedimentation basins, chlorination mixing basins, the main irrigation
pumping station that pumps treated water to the-&hf canal through (4) force mains with a
diameter of 1500 mm. There are drying basins for sludge that can be used with thi lauida
for future plant expansion.

1 The second plot, with an area of 59.5 feddans, contains sludge thickener basins, drying basins,
and sludge stacking areas.
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9 The third plot, with an area of 70.85 feddans, contains drying beds and sludge stacking area

AT NS

AT /1w

SHOM peaH 13)u]

N N
S —— —

AT A/E

avasse

- —— —

Irrigation P.S To AlSaff Canal

Figure2-10: Helwan WWTP 550,000fday capacity layout

Construction of Stage 1 was completed and came into operation in 1990. Since then, flows arriving at the
WWTP have increased to over 500,008/dn while construction of the second phase started by 2005
when Arab Contractors company/ Dorsch Consult sgggointed 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 higleestewater loads were
occasionally and intermittently received at the WWTP which were not taken into account within the
design parameters of stagel. Several analyses programs were carried out for adaptation of the design
parameters so that the consultamit 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 WWaPRaxlity 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&tadven stage

1 treatment units. Confirmations were also given by the increase in TSS levels to similar ratios. The impact
of this was as follows:
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9 The aeration tanks were severely overloaded and the BOD removal efficiency is significantly
reduced.

1 The sldge 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 followaliie2-6:

Table2-6: The updated design figures for Helwan WWTP

Parameter Unit Value
Daily Average Flow m3/dav 550,000
Peak Factor = 1.25
m3/s 7.96
Max Process Flow (m3/hr) (28,650)
Max Hydraulic Flow Rate m3Js 8.5
TSS mg/l 800
TSS (avg.) mg/l 500
BOD5 mg/l 370
BODS5 (avg.) mg/l 290
Intermittent Peak BOD5 mg/| 450
COD mg/l 800

2.4.2 Produced sludge at the existing WWTP
Three main components for sludge treatment are defined:

1 Sludge storage and thickening of Waste Activated Sludge (WAS)
1 Sludge storagand thickening of Primary Sludge (PS)
1 Drying all of the sludge production in the Drying Beds

Figure2-11A f f dz2 G N> 1S& &af dzZR3IS GNBIFGYSyid tAYyS Ay ! NIo

has been adapted during the &lculation of process design of Stage 2 has ended with the following
sludge volumes iftable2-7:

Table2-7: Sludge Production daily rate

Sludge Sources & Production Rate/day

Desgn Temperatures T=18€@ T=23€@ T=28@
Primarysludge
Primary sludge Flow Before m3/day 5,658 5,658 5,658
Primary sludge Flow Before m3/day 3,600 3,600 3,600
Waste Activated
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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 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 nohiaged. 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 fullyittope

the expected sludge generation.

While the design flow capacity was increased by 65% to 550,30, me sludge design loads were
increased by 350%, which had a great effect on the biological and sludge treatment, requiring additional
capacity in theaeration tanks and final settling tanks.

| : Sludge Drying Beds

A

Helwan ( Arab Abo Saied WWTP 1 "1;,",7"‘-.'_ N
Cap. 350,000/500,000 m3/day) [ | o
Water Line reatment Units ' S
Sludge Thickeners
and Storage Tanks
Sludge Drying Beds [—» § | @

Figure2-11: Sludge treatment facilitates

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/m?/d. The supernatant flow is about2i)0Owhich 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.
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Thickening of Waste Activated Sludge

Also4 tanks are used each of 28m diameter identical to the primary sludgkehers and can be
operationally switched or used to thickened mixed primary and WAS sludge. However, the isludge
thickened separately and then mixed in pump station to the Sludge Holding Tanks. The supernatant is
almost 8200 m3/d, which is forwarded 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 thickemwere 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 beslis 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 persite 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 pumpedhi®st 6300 n¥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 previoud-igure2-11 there are three areas of drying beds, Al= 59,5 Feddan, A3=fé&8dan

and A3= 70,85 Feddanghe existing study by ATKItSternative 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 tvevels:

1 How to subsidies the decrease in number and area of the demolished drying beds.
1 Written confirmation from GCWC for the demolishing of the abmentioned drying beds.

As a conclusion, a volume of 2108/day of sludge has to be added to the sledgeatment of the new
extension of Helwan WWTP.

2.4.3 The Irrigation Pump Station

Atypicalview of the layout of the WWTP and the connecting line to Al Saff canal can be ségure2-12.

The existing irrigation pump station hasesedeterioration 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 flgo@iperational
conditions sometimes specially when the WWTP is operating at 700,8@&ynwhile the maximum
capacity of the irrigation pump station was limited at 550,006/day caused severe problems,
accordingly, CAPW together with GCWC has decidenistrtict 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
Figure2-13, which is currently under construction, shall pump treated wastter 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 comte 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 ¢ pumping capacity of

both old and new pumping stations shall not exceed 550,08/@ag. The new pump stations comprise

of Five pumps (3 in duty + 2 stabg) each of capacity 1500 lit./sec. of total capacity with 388,08/0ay

at duty point 46 m head.

4 Effluent
Discharge pipes
| each of 1500 mm

Areas

Figure2-12: Irrigation P.S and Force Mains up to 3aff canal
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Figure2-13: location of The New Irrigation Pump station (Under Construction)

2.5 Proposed Upgrade and Extension Works

2.5.1 Proposed Alternatives for development of Helwan wastewater collection and

treatment facilities
The Exishg 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 tiegimof 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 stafdtbasmtive 1
and Alternative 2where a conclusion together with coordination with CAPW and GCWC was reached to
consider Alternative 1 as an immediate urgent requirement.

¢KS YFAY FSIFGdz2NBE 2F 't 0SNYIFIGAGBS om0 Aad GKS O2yaidNg
WWTP site, while Alternative (2) is for the construction of the required expansion in a new site at Al
Kurimat Al Zafarana Desert Rodeigure2-14 shows the layout of the two alternatives.

This proposed project was designed to redistribute the wastewater flows to decrease discharges from
SEA&aGAY3I O2ttSO0l2NA yR RAGSNI (2 GKS 22¢t Ay | NI
constuction of new collector, pump stations, and forg®ins as follows:
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1 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 Shargia, and Zahraa Al Maadi) will be
diverted to Ahmed Zaki collector in Cairo project with feroain 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 thengxsstiew pump station No. (4)
(Maasarah).

1 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 anf@iceto 15th May
pump stationNo. (2A).

1 The wastewater flows from 15th of May City will be diverted directly to the WWTP by arfaice
from new pump station No. (2A) in the same location of the-mamking WWTP in 15th of May
City in addition to receive the flows from the new pumgpstation No. (3A).

9 Construction of new booster pumping station (1A) in the midway from the 15th of May City
pumping station to the new WWTP inti&lirimat and will serve in future the extension of 15th of
May City that is currently planned.

1 Constructiorof new forcemains to deliver discharges from 15th of May P.S No. (2A) directly to the
INF> o6 !''o062 {I QSR 22 ¢t ¢ LIKImais tomélifer futyfeRwadteyi@ai K SNJ vy
discharges from 15th of May P.S No. (2A) to a new booster pump station Noh@iirectly to
ElKurimat WWTP (phase 2).

1 As Alternative 1 an expansion for the WWTP of capacity 250,08@ay in the same Area of the
SEA&GAYI I N¥o6 62 {I QSR 22¢t O6LKI&S moo
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Figure2-14: General layout of Alternative (1) and Alternative (2) and the existing WWT syst
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1 Alternative 2, design of new WWTP of capacity 800,000day in the newarea of the EIKurimat
as (3) modules, and build the first module of 250,06day and two modules 275,000%day
for future expansion of the proposed project.

158S@St2L) rftt 1062 {I QSR 22¢t (2 0S |y | RaheyOSR
ElSaff irrigation canal to substitute the fresh water extracted from the River Nile Pumping Stations,
Ghamaza | at km 25 and Ghamaza Il at km 50 of tBafEirrigation canal. This will save an amount
of 500,000 n¥day taken daily from the River Mithat 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 N@) down to P.S. No. (1), andforéd Aya (2 GKS ! NI o

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 beforethe main feature of Alternative (2) is the construction of the required expansion in
a new site at the Al Kurima#l Zafarana Desert Road as showFigure2-15.

Existing Screw pump
station NO.(2)

{550,00m3/day) To ge
extended To 200,000

m3/day

Figure2-15: Proposed Alternative No.1 by the existing study as well as the Future
requirements of new WWTP at Afurimat 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 Kurimatg Al Zafrana Desert Road,cthe works will be as follows:

w 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 conttado. (4) and decrease discharges on the existing screw pump
station No. (4) (Maasarah) which suffers from a persistent overflow.

w Constructing a new pumping station No. (3A) in Helwan City to divert the wastewater flows from
reaching pumping station No. }3through a flow diversion from the existing gravity collector in
Omar Ebn Abdel Az&treetto P.S. No. (3A) by constructing new collector, and new forams to
divert discharges from P.S. No. (3A) to a new pumping station No. (2A) in the same lofcatider
rehabilitation WWTP of 15th May city.

w 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 thenwsking WWTP in
15th May City, and aew forcemains to discharge in a new booster (1A) at the Al Kurimat Desert
Road, and then at Aurimat 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(3),/dod decrease
discharges on the existing screw pump station No. (2).

w 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 Nar(@)decrease
discharges on the existing screw pumping station No. (2) at Al Tebbin.

w 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.

1 Ye, 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
al @S GKS aaddz- A2y Ay ! Nlal@rative () theh ai&riativé (2)cand L Y LJ
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 CairééWater Company was studied as two
FfOGSNYFGA@PSad ¢KS FTANRG FEOGSNYylFGA@GS AyOf dzRSa (KS
extra design capacity of 250,00G/rday, while the second alternative is to construct a new treatment

plant at the EKurimat Desert Road site with an initial capacity of 250,08/Cday.

It should be noted that, the selected Helwan wastewater project shall be the first alternative which is
construction of 250,000/ Rl & | R@I yOSR GNXBI G YSy (e ThecurrelESA ! 62 { |
shall focus only on the new construction works of the 250,08@ay advanced treatment in Arab Abo

{IFQSR t20FGA2y FTYR GKS 2LISNIGA2Yy 2F (Rdyastg2t S | NI
upgrade to advanced treatment artde new 250,000 rfiday advanced treatment)Proposed general

flrez2dzi 2F IWWTRs sho@ndzFiguie®18. R
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Figure2-16: Proposed general layout of Arab Az { QSR 2 2 ¢t

Details components are listed below:

9 Construction of Collector of diameter 1800 mm with 100 nmgkh to take water from the existing
collector in Omar Ebn Abdel Aziz street to a new pump station No. (3A) in Helwan.
1 Construction of civil works for new Pumping Station No. (3A) of capacity (400,8@&y))
including Electranechanical works of the 8t phase (capacity 200,0003/d) including five (3+2)
pumps, pump capacity 1,000 L/sec and 60.0 m head.
1 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).
1 Construction of new 15th of MalPumping Station (2A) civil works of capacity 550,0@Jdm
including electromechanical works of capacity (250,0@day) with five (3+2) pumps for phase
(1), pump capacity 1,500 L/sec and 25 m head.
1 Construction of two forcemains each of diameter 1500 mnd length of 9.00 km from the new
MpUiK alé& tod{d o6H! 0 (G2 IIN}o6 62 {I QSR SEA&alGAYy3 2
1 An expansion for the existing WWTP of capacity 250,080day (provided with mechanical
RSglGSNAYy3I 2F afdzR3IS0 Ay GKS &l YS IdomBudesarF (KS
advanced treatment unit (DynaSand) for the whole plant capacity (800,@)@ay).
T!'yLFrSNROAO RAISAGSNAR F2NJ ! NI} o ! 023/day. QSR 22 ¢t gAl
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1 Rehabilitation and Expansion of the first part of Al Saff IrrigationI@d2& km length starting from
km 0 to km 25).

2.5.4 Design Flows of Stage I

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 extensiordshewf capacity

297,525 (say 300,000) 3fday 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 oftileatment 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.
Figure2-17A £ f dza G NI 6S&a (GKS Ay FtdsSSyid Fit26 NBO2NRa | d ! NI

QWWTP = design flow for wastewater treatment plants = 1.5 * Qavg (m3/day)

Flow Rate (m3/day)

655,700

£51,500 £52,500

£15,577

607,526

Jul-Z0 Aug-20 Sep-20
mMIN mMAY = AVG

Figure2-17: Influent Flows Recorded at the Existing Helwan WWTP (July2820.2020)

For the effluent quality and since the existing study recommended the tertiary treatment to guarantee
the beg quality of treated effluent for Reuse in agriculture especially that restricted irrigation would not

be applicable for different reasons, the effluent quality of both Stagel,2 and the new extension of 250,000
m3/day had to be adapted. Effluent of 10 th§SS, 10 mg/l BOD and 20 mg/l COD will be requested.
Table2-8 summarizes the design criteria from the proposed scheme.

Table2-8: Design criteria for the proposed Scheme

Parameter [ [ Effluent
Requirement

BOD mg/L 335 10

COD mg/L 670 30

TSS mg/L 450 10

Sludge Dry Solids % 21
“EE Osman Towers, Nile Kornich, Maadi, Gaigyptmail: infra.engineering@yahoo.com
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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 (advanc
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 disposat$afilCanal.

The existing facilities will be retained as far as possiblet 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 Tteatmen
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

= =4 =4 =

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, Discusions with CAPW and GCWC also preferred the application of sludge anaerobic
digestion for the full plant on a partial application for only 250,00&day of 800,000 r8/day of full
capacity.Those discussions also showadekp interest with high potential toeplace the process of the
OdzZNNBy il &af dzZRIS RNEAY3I GKNRdJdzZAK RNRAYy3I oSRa o6& YSOK
in implementation of anaerobic digestion and mechanical dewatering for big size wastewater treatment
plants. GCEC demonstratdte 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 (Atab 2 { I Q S R 0 ¥dayandjit pecelves anmactvdl flow

of 700,000 m3/day. Therefore, there is an overloading on the WWTP which reduces the quality of the
treated effluent disposed into Aaff Canal in its first region (the first 25 km of the casalinetimes, this
excess influent water is bypassed without treatment teSaff 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. Followindhts 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 ithall 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 Figure2-18, it is planned to dispose the advanced treated wastewater intSakt

Canal Figure2-19), which is currently receiving the treated effluent under Law 48/1982. The WWTP could
not comply with these standards with the curiteineatment. 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 seond branch of ABaff 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 qualitytable for irrigation and it shall replace and save water

to be abstracted from the Nile River for farmers for irrigation.

Lubah/Ash Shargi

¢ ' G.odgl.e;Earth

Figure2-18: Location of Helwan WWTP with respecttoRiverA £ S 'y R | NI 6 ! 02
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Figure2-19: Al-Saf Canal Main branch and Second Branch

2.7 Sludge Treatment Options and Disposal

The sludge treatment shall be performed by thickening process followed by anaerobidatigdsten,

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 followedsakal EAsfar WWTP (the largest

WWTP in Egypt) which pred 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 mistnpdbessons

learned from sludge treatment of these two largest WWTP in Egypt shall be utilized in the proposed sludge
GNBFGYSyld YSGiK2R2f23& 7F2NJ | Stgasggnerated fdmdthe larméobif | QS R0
digestion process shall be utilized ¢enerated 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 pritlewing 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 -PBO m3/day.

The previously described sludge treatment metbhtodyy 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.
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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

9 Scenario 1 Anaepbic 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)

9 Scenario 2Anaerobic Digestion for 800,000 m3/day, macital 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)

9 Scenario 3Anaerobic Digestion for 800,000 m3/day, mechanical dewatdoingludge 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

¢tKS SEGSyarzy 2F (GKS | N} 6 ! o 2d trpdtne@ Bhall’bé it the sarpen = n n n
LINEYAaSa 2F GKS SEA&aGAY3 I NXo6 !'o062 {FQSR 22¢td ¢KS
expected to minimize the environmental impacts during the construction phase. Also, the upgrade and
extensiond GKS |1 Stgly 22¢t akKrff 0SS Ay GKS Hehcd 6o f 20 (0,
land acquisition is required for the extension.

As for the two new pump stations 3A and 2A:

1 3A: will be constructeih the existing land near the existing station N8) in Helwanwithin the
premises of the site of the old Helwan plant.

1 2A: will be constructed within the premises of " ®lay WWTP which is currently under
rehabilitation.

1 The force mains will be buried under roads, as by the Egyptian codes.

Hence, nodnd 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. &hactivities 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, giecés 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 Gipters 4 and 5.

It is therefore expected that during the construction of the PS, the following activities will take place:
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9 Storage of the raw materials such as pipelines (maximum 6 layers high separated by timber
blocks) pumps, masonry, Portland cemeatlss, sand, and gravel, wood plates (to mold the
concrete and for the windows and door frames), fuel and water.

1 Concrete mixing and pouring; water will be added to the cemsand-gravel mix

9 Steel reinforcement storage, welding, and bending

1 Spoil stoage 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 dowthéofoundation 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 neded. 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:

9 Storage of the raw materials such as pipelines (maximum 6 layers high sepayatadber
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

9 Concrete mixing and pouring; water will be added to the cemsand-gravel mix

9 Steel remforcement storage, welding, and bending

1 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 fdbwing Table 2-9 and Table 2-10.The list of equipment was estimated through
consultation and interview and previous experience.

Table2-9: Tentative list ofequipment 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. Pickup 03
6. Mobile Pump 04
7. Bobcat 07
8. Water pump 05
9. Vibrators 06
10. Wood CuttingMachine 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

Table2-10: List of raw materials

Material Source
Borrow materials Locally acquired
Gravel Locall 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 unpaveadrand need to be paved.

2.11 Manpower Required
The followingTable2-11 illustrates tentatively the required manpower for construction phases of the
project in terms of technical, administration, skilled and rskilled labors.

Themanpower was estimated through consultation and interview with the contractors during site visits.
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Table2-11: Manpower required for construction

Technical & Administration Staff
Category Numbers

ProjectManagement 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
Subtotal 114

Labourers Staff
Category Numbers

Skilled Labour 150
Un-skilled Labour 300
Mechanics 20
Electrician 16
Other Staff 20
Subtotal 486
Total 600

Yet, there is no clear figure about the estimated manpower required for the operation phase. However,
tentatively, the totalrequired manpower for operation phases of the project in terms of technical,
administration, labors and animals keepers can be estimated as presented in the follcatileg@-12.
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Table2-12: 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 canpleting time of the project phases including design, mobilization and construction is outlined in
Table2-13.

¢KSNBE INB a2YS FIFOG2NBR GKIG YA3IkKG OFdzas | RSfl & &
limited to:

9 Natural factors: Such as sandstorms, hot waves, flood storms, heavy rain, and summer and
Ramadan working hours;

1 Technical and management factors: Introducing new arrangement& procedures, appointing new
contractors, changing scope of works, introduce nevivéi@s of variation orders and change some
of design option.

1 Engineering value considerations: Changing project phases and activities, optimizing cost and
redesigning some of the activities

9 Construction Logistic requirements such as of delaying in itimgpsome 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 environmepgdicies. 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
Resi@nt Engineer and his staff. Details of mitigation measures and management plan presented in
chapters six (impact assessment) and eight (ESMP).
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Table2-13: Tentative project implementation schedule

Work Pachages & Activities 2021 2022 2023 2024 2025 2026 2027

G| od [gife?[ei[od ol (G2 [ Q3|ad| of [GZ[o3[ad [0l (G2 (G| o4 [oi[a|oi|ad [af a2

Emvironmental Pemitting

Tender Documents Preparation

Bid Evaluation & Confract Award

Construction Supenvision

Supemnvision on O&M
Pump Station 3A with Forcemain 1,500 mm for 4,650 km

Site Mobilization

Civil Works for Pump Stations

Electromechanical Works

Pressure line & Forcemain activities

Commissioning & Start of Guarantee Pericd (1 year
Pump Station 2A - Forcemain 1,500 mm for 3,00 km

Site Mobilization

Civil Works for Pump Stations

Electromechanical Works

Pressure line & Forcemain activities

Commissioning & Start of Guarantee Pericd (1year)

Extension of Arab ASa'ed (250,000 m3/day)

Detailed Design / Construction / shop drawing development

Mobilization

Civil Works

Electromechanical Works

Commissioning & Start-up

Liability Guarantes and O&M contract (2 ye

Additional Works for Existing Plant (Tertiary treatment,
tertiary P_5, mechanical dewatering, electricity buildings)

Detailed Design / Construction & shop drawing development

Mobilization

Civil Works

Electromechanical Works

Commissioning & Start-up

Liakility Guarantee and O&M contract (1

Al saf Canal

Irrigaticn Riehabilitation structures for the first 25 km

Forcemain (3.2 km) 1,500 mm brrigation P.S

Mobilization

| Construction [civil works) |
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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. Btign laws identify three main roles of the EEAA:

1 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.

1 The agency is responsible for formulatitige environmental management (EM) policy
framework, setting the required action plans to protect the environment and followingheir
execution in coordination with Competent Administrative Authorities (CAAS).

1 EEAA is responsible for the review and rappl 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 withihe 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 endnmental planning and operatieoriented activities. The EMU is
mandated to:

1 Followup on the environmental performance of the projects within the governorate during
both construction and operations to ensure the project abides by laws and regulationsllas w
as mitigation measures included in its EIA approval. Investigate any environmental complaints
filed against projects within the governorate

1 The EMUs are affiliated administratively to the governorate yet technically to EEAA. The EMUs
submit monthly rgports to EEAA with their achievements and inspection results.

1 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 stipulateshat 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 respoffisitisuing 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 locationyigbility 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 daodsirme

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 tABE

Followup the implementation of the EIA requirements during post construction field
investigation (before the operation license)

=A =4 =4 =

After submission of an ESIA for review, the EEAA may request revisions in the ESIA report within 30
days, including additicad mitigation measures, before issuing the approval of the report. In case of
RAAILILINRGIES /1t2 gAfft KIFI@S GKS NARIKG G2 AaadsS
decision. It should be noted that once the ESIA has been approved, thedsSMPbe 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 therefor&orth 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 respeC€a&W will follow

up on the construction contractor to ensure that the ESMP is adequately implemented in the
construction phase. Sdeigure3-1 demonstrates the EIA process procedures.
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Figure3-1: 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
9 EEAA guidelines related to the Public Consultatguidelines of Principles and
Proceduresfott 9 Y A NRBY YSy (It LYLI OG !'aasSaaySyideé wuwy

Paragraph 6.4.3 Requirements for Public Consultation
Parggraph 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

9 Land acquisition and involuntary resettient (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 plic benefit and its amendments by

law number 1/2015.

Other laws governing expropriation

1 Protection of human rights
9 Unified structure Law No 119 of year 2008
9 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
7 Law 117/1983

3.2.3 Egyptian legislation related to environmental aspects

T

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

Executie 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 publicese®twork 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 aquife 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 foatural habitats.
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1 Law No 38 for Year 1968 for the public cleanliness, which is amended by Law No 31
for Year 1976.

1 DdZA RSt AyS&a 2F t NAyOALX Sa IyR t NPOSRdz2NBa ¥
Edition EEAA, January 2009 and its amended Lists in €@&omho.

3.3 International Requirements

International funding agencies, such as the WB require that the projects they finance to be in
O2YLIX AlLYyOS gA0GK 020K (GKS O2dzyiNEBQa ylLaGA2yLFft adly
policies. Therefore, indalition 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 integratfeneironmental and social
aspects of projects into the decisionaking process. In addition, the policies promote
environmentally sustainable development by supporting the protection, conservation, maintenance,
and rehabilitation of natural habitats. Hehm 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 critea.

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 | of the handbook outlinessidhdards 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 thi { G yYRFNR A& (2 2dzifAyS (GKS LINRY2(S
assessing, managing and monitoring environmental and social impacts and risks associated with the
operations.

Standard 2: Pollution Prevention and Abatement
The objectives of thist&dard are:

1 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;

1 Suppot 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 beaer management of resources over their whole life cycle; and,
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1 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 tle 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 Standardiis2 2 dzif AyS GKS LINBY2(iSNRA NBALRYAAOD
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:

1 Avoid or, at least minimize, projegiduced resettlement whenever feasible by
exploring alternative project designs;

1 Avoid and/or prevent forced evictions and provide effective remedyinimize their
negative impacts should prevention fail;
1 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 effectivremedy against arbitrary evictions;

1 wSaLISOl AYRADGARdzZ f aQX 3INRAzZLIAQ YR 0O2YYdzyA
adequate standard of living, as well as other rights that may be impacted by
resettlement;

1 Respect right to property of all affected gale 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 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 incorrearning and subsistence strategies;

1 Uphold the right to adequate housing, promoting security of tenure at resettlement
sites;
1 Ensure that resettlement measures are designed and implemented through the

informed and meaningful consultation and participation dfet projectaffected
people throughout the resettlement process; and

1 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 opergons. 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 benefitdhfisea 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

Ly O2YLIX AlFYyOS 6A0GK L[ hQ& DddZARStAySa 2y 200dzLJd GA 2
decent work agenda the OSH Framework Directive as well as the UN Guidelines on Business and
Human Rights, the EIB stresses the empé SNE Q Rdzie 2F OIFINB (246 NRa LN
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 istitution, 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 EIBRStaNR mn  F FFANXY A GKS 9L
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 decsionrmaking 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 consistimgdef 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 darealise Core Labour Standards (whether or not they
have ratified them).

The core labour standards consist of four standards, laid out in eight conventions:

1 Freedom of association and the effective recognition of the right to collective
bargaining (Conveion No. 87 & No. 98).

1 The elimination of all forms of forced and compulsory labour (Convention No. 29 &
No. 105).

1 The effective abolition of child labour (Convention No. 138 & No. 182).

1 The elimination of discrimination in respect of employment and octiopa

(ConventiorNo. 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.

% Osman Towers, Nile Kornich, Maadi, Gaigyptmail: infra.engineering@yahoo.com
ObF Nr-gOFr 58 XOH DBIF Tel.00202-25257562 Fax.0225240448

62


mailto:infra.engineering@yahoo.com

Helwan Wastewater Collection & Treatment Project ESIA Report

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:

T
T
T

= =4 =4 =

International Plant Protection Convention (Rome 1951)

African onvention 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 Faurfdofad
(CITES) (Washington 1973)

Basel Convention on the control of trahsundary movements of hazardous wastes
and their disposal (1989)

United Nations framework convention on climate change (New York 1992). The
convention covers measures to control gnbeuse 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 habitatgnimal 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 ér 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. Egy¢ 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, Egyphas 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 intgation networks but not to open
drains and waterways. The law which concerns the disposal of treated wastewater effluent to open
waterwaysis Law 48/1982 (issued by Ministry of Water Resources and Irrigafl@ble3- shows
effluent quality for treated wastewater as per Code 501/2015.

Three categories of treated wastethat from public treatment facilities, from private treatment
facilities and lastly where the effluent is from an industrial source. A range of conditionsiterghcr

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.

Table3-1: Effluent quality for treated wastewater as per Code 501/2015

Parameter Class A Class B Class C Class D

TSS (mall) 15 30 50 300

Turbidity (NTU) 5 Undefined Undefined Undefined
BOD (mg/l) 15 30 ‘ 80 350

E.Coli Count {Org/100ml) 20 100 1000 Undefined
Nematodes (no. of cells or 1 Undefined Undefined Undefined
eggs/l)

30AT AAOAOG AT A ,EIEOO & O OEA AOAET 06 xAOAO NO

According to Article 51 of the ER of Law 48/1982 amended by Decree 402/2009

Parameter StandardgLimits (mg/l)
Total dissolved solids TSS M 1 KN
Temperature Maximum difference of 3°C as compared with the
receiving watercourse
Dissolved Oxygen [
pH min ¢ dgmd maxy ® p
BOD XXo n
COD Xp n
Total Nitrogen (TN) 15
TotalP (TP) 3
OilkGrease Ko
Mercury Kndnnm
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Parameter Standardg:Limits (mg/l)
Fe Ko
Mn 2KH
Cu KM
Zn 2KH
Phenol Kndnp
As Xndnm
Cd Xnodno
Cr Xnodnp
Free Cyanide Xndnm
Pb K dwm
Ni 0.1
Se nonwm
Coliformm n em? pnnn

Standards and Limits for discharging Treated Sanitary effluent into drains

Parameter Standards ad Limits (mg/l)

Temperature Does not exceed the temperature of the receiving receptor k
more than 3

pH 6-9

BOD 60

COD 80

Dissolved Oxygen X n

Oil & Grease 10

Total Dissolved Solids Does not exceed 2000

Total Suspended Solids 50

H2S 1

Free Ciamles 0.1

Total P -

NH3 -

TN -

Phenol nonp

Mercury nonwm

Pb nom

Cd nonno

Arsenic nonp

Se nom

Cr nom

Cu nop

Ni nop

Zn H

Fe odp

Total Coliform (100cm3 pnnn
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3.5.2. Sludge and Sludge/sediment assessment Methodology

Reuse Code for Treated Sludg€based on total metals form)

Over the past few decades, Egypt has been focused on sanitafimed services, especially
constructing new sewerage networks and wastewater treatment facilities, with a little attention given
to the management of excesaidige 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 ministetia@ecree 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 walisienal decree)
obligates the end user to dispose sludge before land applications by storing for 6 months. However,
the highlycontaminated sludge with heavy metals or pathogenic organisms have to be landfilled

properly.

Egyptian Code for Reuse of TredtSewage water in irrigation and Sludge in agricuttoowers 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 sdtetmn 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 flowed 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 wastewaternreat 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 buildup of heavy meta and sets limits for heavy metal content (total metals form) in sludge

as shown inrable3.

2 (Ministry of Housing, Utilities and New communities: Ministerial decr88/2000 and 329/2001)
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Table3-2: Permissible Limits of safe use of treated sludge in agricultural applications

Parameter Allowable Parameter Allowable
limit limit (mg/m?)
(mglkg ds)
Zine (Zn) 2800 Mercury (Hg) 17
Copper (Cu) 1500 Chromium (Cr} 1200
Mickel (Mi) 420 Molybdenum (Mao) 18
Cadmium (Cd) 39 Selenium (Se) 36
Lead (Ph) 300 Arsenic (As) 41

Assessment Technique (based on bioavailability forms)
In the sludge/sediment assessment, metal speciation is recommended to separat@dwailability
forms (Exchangeable and Carbonate) of heavy metals to evaluate the environmental risk of metals in
sludge/sediment. Theheavy metals bioavailability form and portion depends on many fattors
“included but not limited to:

o Sludge/sediment type

o Sludge/sedimensalinity
o Sludge/sedimenalkalinity
o Oxidation
o Yield history and sludge/sludge/sediment layer position (top or bottom)
The "Risk AssessmentCoBAGI A & | Tt SEAO0f S | yR SNXRhich assedisesthe 4 4 S & ¢

risk connected withthe 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 reactivityThe application of the well Y2 6y aw! / b podbdt ©0G A OS A
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
producedsludge will be classified intgeveral zonesThe 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{AYIAKE { Pt T ¢+ Ol CPadPDPT +SNI 225 ad G9EGNI OGloAfAle | yR
a2Afaés [Fo2NF G2NB 2F !yl feidaOll fLinks 653, BA0A Gank Belgnyf, Rhemitdl,t A SR 9
Speciation and Bioavailability Journal 8:410%), 1996

4Riba, E.Garcfadzlj dzS> W . i1+ 4302 g9 ¢ ! & 58ftxlffta a. A2l GLAflIoAfAGRE 2
2T LI YR alftAayArde @It dzSHligy>15:4, KO8 Y4 ODI, 00T 103 1BHA95U22908782775168.2 | B A f
To link to this article: https://doi.org/10.3184/095422903782775163

5/ {9t! X AGCNIYSE2N] F2Nl aSidlfta wraail !'adaasSaayvySyidéz hTFAOS 27
Protedion Agency Washington, DC 20460, March, 2007

6{Fyal {F{1ly FTYR 20KSNh¢ DS20KSYAOIt CNIOGA2YI{GA2Y | yR whaj
YdzLJk wA @SNE / Nitdd Nationé Global 6ampaiVatérkdirnal, Switzerland July 2020

7 Guangliang Zhangnd others, Heavy metal fractions and emgital risk assessment in sediments from urban, rural and
reclamationaffected rivers of the Pearl River Estuary, China, ELSEMIERI, Volume 184Pages 27€88,0ctober 2017.

8al KI ' KYSR YR 20KSNEX daz20AfAde FyR NrRal lFaasSaavySyid 27 KS§
aSRAGSNNI ySIy {SI3 938LJiés al NAPHBXPlime G43\Nvraberd, Aprice®19y ¢ SOKy 2 2.

C
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Heavy metals enter the water system through a variety of sources other than antifoulinggtsodu
Heavy metals in the sludgee usually having orders of magnitude higher than the overlying water
column due to their tendencto adsorb onto particulate matter (Stark, 199&8anis et al, 20QD).
They are known to biaccumulate 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 staddgrocedures 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. 1989There are several recommended
guidelines for assafg the metals pollution in the sludge/sediments including:

9 Canadian environmental quality guidelines (2002)

9 Dutchtarget Adopted from Gruiz et al. (1998)

I Germain Claussen et al. (2000)

1 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 dev&odamical
partition of sludge/sediments is used also to deduce the seaned 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 meta in bottom $udge/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 thanf50% o
the metal has to be considered highly dangerous and the metal can easily enter the food. dftaen
following Table3-3 describes the risk assessment code percentage.

Table3-3: Risk Assessment Code (RAC) sifisation

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, B&8

10 Danis B, Wantier P, Dutrieux S, Flammang R, Dubois P, WWdr(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, 1485.
11 Geochemistry and Health 18366.Larsen, B. and Jensen, A. (1989): Evaluation of The Sensitivity Of Sediment Monitoring Stationary In Pollution Méaitpotigt Bull20:556-

60.

12 Houba, V.J.G., Lexmond, Th.M., Novozamsky, I. &V ander Lee, J.J. (1996) State ofttlietam: aevelopments in

soil analysis for bioavailability assessmey&ci. Total Environ. 178, 21.

Bt SNAYSE DO / Nro62ft SRRIFY [ o [ dzOOKSaS:I ady /ANREf2a8 wods 524
in the sediments of brthern Adriatic Sea. A New approach for environmental toxicity determination, in Lckkas, T.D. (cd).

| S ge YSilIta Ay (GKS SYy@ANRYYSy(ié¢ @2td wx /9t [/2yadAgddlydas
14 Houba, V.J.G., Lexmond, Th.M., Novozamsky, |. &V and e r Lee, J.J. (1996)h8tare and future developments in

soil analysis for bioavailability assessmertsci. Total Environ. 178, 21.
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While the followingTable3- presents the typical output from RACadysis & assessment for bottom

sludge/sediment layer.

Table3-4: 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

¢KS 2. Qa LRfAOe

aLlstt SR 2dzi

GC2NJ aSOU2NI Ay@gSaidySyd

2y Ay @2t dzy it NE
CFyl Q4

2LISNY GA2ya K lqliresvita®

dzy RSNJ G KS

NEaSaiat SySyi
2LISNF GA2Y I

al ¥S3dz

the project implementing agency screen spitbjects 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 [@R.2]. The framework also estimates, to the
SEGSyid FSIFarotsSz GKS Gz2ialft LRLMAFGAZY (G2 65 RAAL

2 KAES GKS NAIKG 2F aljdd GGSNAR A& y2d | RRNSaasSR A
requires squatters icluding 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 recaga the rights of squatters. There have been resettlement cases in
which the Egyptian Government compensated squatters because of political sensitivity rather than
LINEGAAaA2Yya Ay (GKS g 2NIAYy O2YLIX ALYyOS 6A0GK (KS
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Egyptian previous practidtey RS f Ay 3 gA0GK &Aljdzr GG SNER WNRAIKG NBTF
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 compensaticase 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 beciuded in the overall resettlement plan.

2 AGK2dzi SldzAa @t Syd LINI OGAOSa o0SieSSy 938LIiAly f|
provide assistance to Project Affected People (PAPSs) at their new resettlement site. It would be hard

to ensure opprtunities for PAPs to restore or improve their income and as well as being provided
temporary income support if required.able3- below presents a more detailed description of the

Egyptian legislatio related to the social aspex

Table3-5: detailed description of the Egyptian legislation related to the social aspects

EEAA ESIA guidelines related to the Public Consultation
Based on Consultation of the community people and concerned parties with the 1994
Law number needed information about the project. All stakeholders should be invitec
4/1994 on Paragraph 6.4.3 of Law 4/1994 on Environmental Protectioniges
Environment detailed information on the scope of public consultation, methodology a
al Protection documentation
Paragraph 6.4.3 Requirements for Public Consultation in the EEAA ESI
Guidelineg®
Paragraph 6.4.3.1 Scope of Public Consultation
Paragraph 6.4.3.2 Methodology Bublic 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 e project will not result in resettlement activities

Law D/1990 On Property Expropriation for Public Benefit. It describes acquisitior 1990
procedures as follows:

1. Expropriation procedures start with the declaration of public
benefit based on the relevant presidential decree. The decree
includes a memorandum explaigjithe project including a
complete plan for the project and expected construction (Law
59/1979 & Law 3/1982 provided that the Prime Minister issues t
decree);

2. The decree and the accompanying memorandum must be
LJdzo f AAKSR Ay (KS 8pya hédedree shyuli

1SEEAA (2009) Guidelines and Foundations for the Procedures of ESIA.Arabic publication, second
edition.
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be published at the main offices of the relevant local Governme
unit.
This law has specified, through Article 6, doenposition of the valuatior
committee. The committee is formed at the Governorate level, an
composed of a8 LINSASy il A PSS FTNRBY GKS
Body (as President), a representative of the Agricultural Directora
representative of the Housing and Utilities Directorate, and
representative of the Real Estate Taxes Directorate in the Gowaec
The compensation shall be estimated according to the prevailing me
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 additb30 days to submit all
relevant documents

Law Law 577/54 which was later amended by Law 252/60 and Law 13/162, 1954
577/1954 establishes the provisions pertaining to the expropriation of real es
property for public benefit and improvement.

Law 27/ 1956 Law No. 27 of 1956which stipulates the provisions for expropriation 1956
districts for replanning, upgrading, and improvement, and the amended
comprehensive Law No.10 of 1990 on the Expropriation of Real estal
Public Interes

The first article of Law No. 27 of 1956 allows for the expropriation o
districts for their improvement, upgrading,qdanning, and
reconstruction. Article 24 of Law 577/54 also stipulates that in case
partial expropriation of real estate properis required, and the
remaining urexpropriated 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 thgourchase of the entire area.

It should be noted, that the new law has not restricted the right to
request the purchase of the remaining-empropriated portion of real
estate regardless whether it is a building or land.

Civil code Articles 802805 acknowledge the right for private ownership 1948
131/1948 1 Article 802 states that the owner, according to this law, has the sol
right of using and/or disposing his property.
9 Article 803 defines what is meant by land property
Article 805 states that no oneawy be deprived of his property except in
cases prescribed by Law and would take place with fair compensation.

Protection of communities Human Rights Laws

Law no. The Lawon Establishing the National Council for Human Rights (NCHR) 2003
94/2003 to promote, ensure respect, set values, raise awareness and ensure
adherence with human rights. At the forefront of these rights and freedc
are the right to life and security of individuals, freedom of belief and
expression, the right to private property, thight to resort to courts of law,
and the right to fair investigation and trial when charged with an offence
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3.6

3.6.1

Requirements and W B Requirements
Whenever there is a discrepancy betweeational requirements and international requirements, the
‘most strict requirements shall be adopted

Air Quality

Regulations
Table3-6: Comparing Egyptian Legislation to the requirements of the World Bank for Air Quality

Detailed Description a nd Gap Analysis of National Environmental

Air Quality

Requirements of Egyptian legislation

Reference

by law 9/2009, 105/2015 and
Article 340f its Executive

Inflections
Article 34 of Law 4/1994mended Standards for

quality

Regulation (ERs), and Decree
710/2012 Annex 5 of the ERs

Standards and limits
Table3-7: Comparing Egyptian Legislation to the World Bank for Air Quality standards and limits

ambient air

Requirements of\WB

Reference Inflections
Ensure the environmental
OP 4.01 sustainability of investment
projects
WBG GENERA
EHS Air Emisgins and ambient air
GUIDELINES  quality (Section 1.1, WHO

Ambient Air Quality Guidelines

Issue |Requirements of Egyptian Requirements ofVB
legislations
Ambient air Ambient air pollutants threshold Ambient ar pollutants threshold
parameters
(Egyptian ) According to WHO
Exposure period 1hr 8 24 1 1hr 8 24 1
hr hr year hr hr year
Carbon monoxide 30 10 N/A N/A N/A N/A N/A N/A
COmg/m?
Sulfur dioxide SO 350 N/A 150 60 N/A | N/A 125 N/A
Hg/me
Nitrogen oxides NO 300 N/A 150 60 200 | N/A | N/A 40
ug/m?
Particulates Pivb N/A N/A 150 70 N/A | N/A 150 70
ug/m?
Particulates Pids N/A N/A 80 50 N/A | N/A 75 35
ug/m?
TSRug/md N/A N/A 230 125 N/A | N/A | NA N/A
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Ozone

180

120

N/A

N/A N/A

160 N/A

N/A

All parameters ardn (ug/m3) unless otherwise noted.

N/A = not applicable; (Highlighted Vales shall be followed by the project)

3.6.2 Noise

Regulations

Table3-8: Comparing Egyptian Legislation to the World Bank for Noise Regulations

(Egyptian requirement}s

(WB requirements)

Noise

Reference Inflections Reference Inflections
Article 420f Law Maximum Ensure the
4/1994 amended | allowable limits environmental
by law 9/2009 and | for ambient OP 4.01 sustainability of
Article44of ERs noise intensity investment
(amended by _ projects
Decree 1095/2011| Maximum
amended by exposure
Decree 710/2012).| duration
WB GENERAL Presents Noise
EHS Level Guidelines
GUIDELINES
Identify
Table 1.7.1 maximum
increase in
Table 2.3.1 background
noise levels at
the nearest
receptor location
off-site.
Presents noise
limits for
different working
environments
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Standards and Limits for Ambient Noise

Table3-9: Comparing Egyptian Legislation to the World Bank for Ambient Noise standards and limits

EgyptianLaw 4 Requirements Requirements of WB (Table 1.7,
of the WBG General EHS
Guidelines)
Permissible
limit for noise One hour heq
intensity (dBA)
decibel
Receptor .
DAY NiGHT Day | Night
. time time
TYPE OF AREA am. | 0pP-m. 07:00 | 22:00
.m. 07 : :
to 10 am C -
p.m. T 20:00 | 07:00
Sensitive Areas ( schoels . .
. . Residential,
hospitals public parksrural
areas) 50 40 Institutional; 55 45
educational
o Residential areas in with Industrial-
= limited traffic and public 55 45 : 70 70
> . : commercia
services are available

Residential areas in the city
where commercial activities 60 50
are available

Residential areas located
adjacent to roads which width
is less than 12m, and
workshops or commercial or
entertainments activities are
found

65 55

Areas |leated adjacent to
roads which width is 12m or 70 60
more, or light industrial areas.

Industrial areas (heavy

industries) 70 70
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Table3-10: Comparing Egyptian Legislation to the World Bank for Noise Levels in the work Environment
Standards and Limits

Noise

Egyptian Law 4 Requirements Requirements of WB (Table 2.3.1 of th
WBG General EHS Guidelines)
Maximum
Permissible Noisg Locat Equivalen| Maximum
TYPE OF PLACE ANl [Level Equivalent ocation t level
ACTIVITY To Decibel (A)] At / Activity LAmax,
The Beginningf LAeq,8h fast
2014
Work place with up to Heavy Indus
8 hour shifts and (o dZmand yor
aiming to limit noise 85 oral 85 dB(A)| 110 dB(A)
hazards on sense of communication
hearing*
Light industry
. - (decreasng
Hospitals, clinics, 50-65
public offices, etc 80 cd)re;and for dB(A) 110 dB(A)
communicatiq
- . . Open offices,
Administrative offices control rooms
¢ control rooms 65 service ﬁg(SA(\)) N/A
counters or
similar
Individual
\c/\(ln?rr]k J?eorrsnst fo\r/vriters 70 offices (no 4045 N/A
'PULETS, Typ disturbing dB(A)
or similar equipment noise)
Work rooms for
activities requiring . 30-35
routine mental 60 Hospitals dB@) 40 dB(A)
concentration

*. 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 theork place shall not exceed 135 dBA

Noise shall be measured inside working environment in LAeq unit in accordance with 1ISO 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 WBGHES general guidelines, limits for discharging treated wastewater to surface water

is subject to the compliance with national standards for sanitary wastewater discharges.

Regulations

Table3-11: Comparing Egyptian Legislation to the World BaeRgulations discharging treated wastewater

Requirements o¥WVB

Issue Requirements of Egyptian legislations
Reference Inflections Reference Inflections
Article 51,The Drains Ambient water Ensure the environmental
Executive Regulians of | quality before reaching mair sustainability of investment
Law 48 for the year watercourse OP 4.01 projects
1982 amended with
Ministerial Decree 402
2009 and Ministerial
Decree 92/2013
Article 82, The Maximum limits for WBGENERAI Discharges of process wastewater
Executive Regulations ¢ discharging treated sanitary] EHS sanitary wastewater, wastewater
Law 48 for the year wastewater into drains GUIDELINES] from utility operations or storm
1982 amended in 2013 water to surface water should not
and Ministerial Decree result in contaminant
92/2013 concentrations in excess of local
ambient water quality criteria
2
§
g Ministerial Decree No. | Controlling the discharge of| WB Discharges of industrial
e 44/2000amending Law | wastewater into the sewage wastewater, sanitary wastewater
= 93/1962 system and public network, GENERAL EH into public or private wastewater
GUIDELINES

treatment systems should meet
the pretreatment and monitoring
requirements of tke sewer
treatment system into which it
discharges.

Ministerial Decree No.
44/2000amending Law
93/1962

Standards for reuse of
treated wastewater in
irrigation of tree forests

Ministerial Decree No.
44/2000amending Law
93/1962

It encompasses th
A0 GSYSyidy az
discharge licenses must be
acquired from the concerne
authorities during the
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Issue

Requirements of Egyptian legislations

Requirements ofVB

construction and operation
LKI aS¢

Law 38/1967and its
executive regulations
(decree 134/1968)

Concerning cleanliness and
sanitation and also reguies
the collection,
transportation, storage and
disposal of solid waste.

Standards and Limits for Water Quality

Table3-12: Comparing Egyptian Legislation to the World Bank water quality standards and limits

ER ofEgyptianLaw 48/1982
amended by Decree 402/2009

IFC /WBguidelines for
wastewater and ambient
water quality.

Parameter

Standardg:Limi

ts (mg/l)

Total dissolved solids TH

M n JKn

Temperature Maximum difference of 3°C as
compared with the receiving
watercourse
Dissolved Oxygen pX
pH min ¢ dgmd maxy P p 6-9
BOD Ko n 30
COD Xp n 125
Total Nitrogen (TN) 15 10
TotalP (TP) 3 2
OilkGrease Ko 10
Mercury Xndnnwm
Fe )Xo
Mn JKH
Cu KM
Zn KH
Phenol KXnodnp
As XKnonw
Cd Xnodno
Cr Xnodnp
Free Cyanide Xndnwm
Pb Xn dwm
Ni 0.1
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ER ofegyptianLaw 48/1982 IFC /WBguidelines for
amended by Decree 402/2009 wastewater and ambient
water quality.
Parameter Standard&Limits (mg/l)
Se nonwm
Coliformm n em?® pnnn 400

% Osman Towers, Nile Kornich, Maadi, Gaigyptmail: infra.engineering@yahoo.com
ObF Nr-gOFr 58 XOH DBIF Tel.00202-25257562 Fax.0225240448

78


mailto:infra.engineering@yahoo.com

Helwan Wastewater Collection & Treatment Project ESIA Report

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 Nilgposite to the ruins of Memphi§riginally a southern

suburb of Cairo. The project as agreed with CAPW and Greater Cairo Wastewater Company was
studied as two alternativesigured-1to Figured-4 present the maps of the current project location

and the two alternativesand Table4-1 illustrates the geographic location of different project
elemerts. The first alternative includes the expansion of existing WWTP in Arap Ab@&eRvith

an additional design capacity 250,000 m3/ day, while the second alternative is to construct a new
treatment plant at the EKurimat Desert Road site withcapaciy of 250,000 r# day. The project
extends through Torah city, 154f May, Helwan, Al Tebin, and 3df.

------

.......

_—________Vr,—"?"’
Project Location I r AN

e

Meters
) W300 210.000 €20.000
L ! L J

Figure4-1: Project location in Helwan area
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Figure4-3: location of dternative 1 project components
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Figure4-4: location of alternative 2 components

Table4-1: Geographic location of different project components

1 Arab Abo{ I QVBVIRTP 31.33374 29.74671
2 15th May WWTP 31.35573 29.81535
3 15th May WWTP 31.35573 29.81535
4 ElKuraimat 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. N.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 SdfProject

4.2.1 Background

Al-Saf Canal project is considered one of the major potg implemented by Ministry of Agricuttl
and land reclamation (MALRY)ith 42,000 feddans to be reclaimed in the ea$t\Markaz Al Saff,
Irrigated bythe treated effluent from Helwan WWTP though Alf$ahal with 52.0 km length since
1983.

With the catinued irrigation of these lands and the absence of a surface or covered drainage
system serving the Maf lands, salt leaching problems began to appear in many parts, especially
those lands adjacent to Aaf canal and formation of ponds in additionthe 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 wateto 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 dyairgtuation
aroused Study was conducted by Drainage Research Institute (DRI, Octobet?2019)

4.2.2 Topography

It became clear tht the topography of the region, shown Higure4-5, varies from one location to
another, as it consistsf nonflat plateaus and semmountainous 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 wiisthanriver

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 soilas measured at several sites in the study area as shiowigure4-6.
Figure4-6 presents the distribution contour lines of the soil permeability valg®ws that that

the soil permeability is higand 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, thenpermeable 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 sh&iguied-7,
rises in the east and south of the region, where the path eB#flcanal 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 si¥éslues shovihat 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

18 Drainage Research Institute, Tedtalifinal report of the design the open drainage system study f&aAl
area, October 2019 submitted to Egyptian Public Authority for Drainage Projects, BRWBIP
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ranged between 5 dS/m and@ 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 senrairid area and water logging in which the temperature rises and #te 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 hetgroundwater 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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Figure4-5: Topography map of ASdf agriculture ared’

17 Drainage Research Institute, Technical final report of the design the open draiystgensstudy for Al
Saf area, October 2019 submitted to Egyptian Public Authority for Drainage Projects, E\WDRP
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Figure4-6: Distribution contour lines of soil permeability valuesr{day)*8

18 Drainage Research Institute, Technical final report of the design the open drainage system stuBafor Al
area, October 2019 submétl to Egyptian Public Authority for Drainage Projects, EPKENRI

% Osman Towers, Nile Kornich, Maadi, Gaigyptmail: infra.engineering@yahoo.com
OopF Nr-gOFr 58 XxO R DIF Tel.00202-25257562 Fax.0225240448

86


mailto:infra.engineering@yahoo.com

Helwan Wastewater Collection & Treatment Project ESIA Report

Figure4-7: Distribution contour lines of the average depths (cm) of the groundwater inSSf areat®

19 Drainage Research Institute, Technical final report of the design the open drainage system stuBafor Al
area, October 2019 submitted to Egyptian Public Authority for Drainage BspfERADRMWRI

% Osman Towers, Nile Kornich, Maadi, Gaigyptmail: infra.engineering@yahoo.com
OopF Nr-gOFr 58 XxO R DIF Tel.00202-25257562 Fax.0225240448

87


mailto:infra.engineering@yahoo.com

Helwan Wastewater Collection & Treatment Project ESIA Report

4.2.6

Al Saff Canal Water Quality

The study of the quality of irrigation water in the-@&f cand representing the canal reaches as
presented inTable4-3 where the results indicate the following:

T
T

4.2.7

Total alkalinity within the permissible percentage in Article 60 of Law 48 of 1982 for all
samples (between 6 to 9)

Total dissoled Oxygen within the permissible percentage in Article 60 of Law 48 of 1982
for all samples (over 4 mg/l)

The percentage of dissolved solidsedoot exceed the permissible percentage in Article
60 of Law 48 of 1982 (Below 2000 mg/l).

The percentage of tal 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 maximuas the percentage of fecal bacteria
exceeded the standard specifications for most of the samples

Table4-2: Water quality results analysis along Adf Canal, DRI, 2019

Parameter Km Km Km 15.0 Law 48
pH 7.45 7.76 7.58 7.37 6to9
Dissolved Oxygen DO 5.32 413 5.22 5.45 >4
Turbidity 197 265 224 188
Carbonte_Co3 0 0 0 0
Bicarbonate HCO3 276 281.5 2835 287.3
Total Alkalinity 276 2815 2835 287.3

Electrical ConductivityEc ~ 1.49 1.46 1.56 1.47
Total Phosphorus (T_P) 0.89 091 1.28 0.96
Total Volatile (TVS) 23 34 33 24
Total dissolved Solids (TDS ¢ . pcrmMAanN QTN 2000

Cultivated cropping Pattern

The results of surveying the actually crops grown withiSefarea 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 Fedddiable4-3 shows the actual crop patterof a

total of about 11 thousand feddans and their distribution is as follows:

= =4 =4 =8 -8 =9

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 th®posed 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

EnGineering
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4.2.8

Table4-3: Actualcrops pattern grown within AlSaf 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%

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 ABaf canal area served as listed below and illattd in the following
Figured-8to Figure4-12:

T

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 arearound 38 official openings along the canal for irrigation vehi&yere are

around 106 illegal irrigation openingstablished by breaking the lining of the canal lead

to more leakage and drainage problem.

More drainage and seepage problem due to the wédg¢eel of AlSaf 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 drainaggstem 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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Figure4-9: Surface water run off increase drainage water
problem in project area

Figure4-10: Drainage water problem causing ponds in proje
area
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; Y 1 ¢ f o L o
Figure4-11: Crop damage and loss due to drainage
problem in AISdf project area

Figure4-12: Cracks in side bank lining in-8lkff Canal

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 Allaadi andextends 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, HelwanoAéeFSecondary School, entertainment
and commercial areas. (Source: Feasibility study report for Helwan, 201ted3ibility 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, Table4-4 shows water supply capacityNo shortage of water is reported from the served
area over the year except few hours fmaintenance and repairing broken or leakage from water

supply pipeline.
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Table4-4: Water supply capacity in the project aré

WTP capacity Time for extension in
1000 n¥/day operation
Current Extensio Total
Tebben HY N M N 380 2022
Kafr El Alo TN nnn 470 60% progress
North Helwan onn HAN 500 Ready for operation
Maadi OHN LS 320 -
Fusttat onn 300 -
Total MHT N T NN 1970
| Stgly 0! NFo !'02 {IQSRO 22 ¢t (NBI datehfhghtiared 2 NJ &

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

Oy @Sel yos

aeaitasSyeo c2tt2oAy3
discharged into Al Saff Canal foruse in agriculture pumpses. Chapter 3 Shows a general scheme

QNB+GYSyd

I G

and details of the project. The main components of the original Helwan prajeatillustrated by
Atkins Study as shown Trable4-5.

20 Handout, INFRA Engineering, January 2021
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Table4-5: Key Data of the Existing Wastewater Project in Helwan

Iltem

Sanitation project in Helwan

Design capacity of the
treatment plant (m3/day)

First stage: 350,000 :ﬁday starting from year 1990 Second stage: 200,0(
m3/day starting from year 2000

Starting operation date

End of 1989/Start of 1990

Units in the Treatment
plant

21 aGSel GSNI dzyAda Ay ! Nro !o6dz {IC

A Conventionahctivatedsludge(primarysedimentationtank, aerationtank,
final sedimentation tank, and chlorinatigank).

A Sludge unitsGravity thickener and dryirgeds.

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 Autostratthe
industrial zone of Helwan, Alebbin, and the 18 of May.

Military areas (Helwan Airport, Tora Prisons, Security Forces, Police Trt
Institute).

Commercial and recreational areas, clubs, etc.

Population

One million Capita (First stage)./ 1.5 million Capita (Second stage).

Project components

Major collectorsstart from A-Maadi,passindy Al Tarwatand KafrAlAlwi, to
Arab Aby{ I QSR ®

A Three screw pump stations (Station No. 4 in Al Maasagthtion No. &
in Helwan- Station No. 2 i\l Tebbin)

A Main pump station Nol.

A Four force mains, each with aagineter of 1500 mm (2 first stages, 2
second stages) from pump station No. 1 to the entrance of the
treatmentplant.

A Treatment plant using aeratiogystem.

A The irrigation pumping station inside the treatment plant, which
receives the treated water from thelant and pumps it to the entranc
of EtSdf canal at distance 3.5 km from tipéant.

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:

9 Tora Prison (Agrea in the CornicheCairo Prison area in the Cornichierisons General

Stores;

Extension of Ekhaa

Tora alMadbah

Kotsika tunnel

1
1
1 The land of the association and the land of praise butrah
1
1

Pt YFQal

NJ

I NB I

21 COWIATKING KSY2y A O&

2020-Helwan Wastewater Expansion Project
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The followingrigure4-13illustratestypical impacted area by wastewater overflow in project area
and flushing the blocking solid waste by maintenance staff.

flushing the blocking solid waste
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4.4 Socioeconomic

4.4.1 Population

I Sty 0! NFo !'062 {FQSRO 22¢t Aa OdaNdapty diHee & SNID
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 capitaybgir 2052 as presented in the followifigble4-6.

Table4-6: Estimated population for the service area by each pump station up to year 2052

Population, capita
No. Area's Name
2017 | 2020 | 2037 | 2052
Screw Pump Station No.4 (Maasarah)
1 |AlMaadiAl Gedida aall galal 90.409 95.943 134,343 180.808
2 |70 Feddan (Al Hadabah Al Wosta) {sbmos sl gl 03 7O 47.943 50.877 71.241 95.881
3 |Sobhi Hessien O abea 19.389 20.576 28.811 38.776
4 |Maadi Al Sarayat Al Shargia A el Sl el g 25.177 26.718 37.412 50.351
5 |Zahraa Al Maadi (wabaall ol paiel 5 501 28.187 30.801 50.909 79.314
& |Tora Al Hejarah 3 laall sk 22.308 24.377 40.291 62.772
7 |Tora Al Balad A5 e 110.072 120.279 198.802 300.727
8 |Tora Al Hait Ll s 4l 53.131 58.058 95.960 149.503
9 |Tora Al Asmant ez 7.063 7.718 12.757 19.874
10 |Manshiet Al Masry (5 pmall dpiie 9.677 10.574 17.478 27.230
11 |Al Maasarah Al Balad LI 5 jemndll 11.799 12.521 17.533 23.597
12 |Al Maasarah Al Mahatah almaall E jaal 106.985 130.414 158.974 213.958
Total for Screw P.S. No.4 (Maasarah) 532.140 588.855 864.510 1.251.792

2 COWIATKING KSY2y A O&8 awSKI o ffVaribhs WARBY ¢4 49 E NEWHBA AR oA T Al @
2020-Helwan Wastewater Expansion Project
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Population, capita
M, Area's Name
1017 2020 2037 2052
Screw Pump Station No.3 (Helwan)
1 |Hadaek Hetwaan ol Bas 132.179 140,268 196.411 264,343
2 |wedi Hoaf i iy 19,069 20,236 28.336 38.136
3 [Helwan A1 Balad 2l ) gl 106,302 112,808 157.559 212,592
3 |Screw Pump Station No.d (Maasarah) 4 by gy ] ilmnall 532,140 L8855 864.510 1.251.792
Total for Screw P.5. No.3 (Helwan) T89.630 862.169] 1.247.216| 1.766.863
Screw Pump Station No.2 (Al Tebbin)
1 [AlMasakn Al Ektsadiah Sl Enall 9g.831 104 EED 145.858 197,651
2 |Helwan Al Bahariyah Ayl o e 13.328 14.144 15.805 26,655
2 |Helwan Al Shargiah A ) e 134,258 142.476 194,500 268501
3 |Helwan Al Gharbigh Al 44.775 47516 65.533 £2.545
3 [Helwan Al Gibliah Al o gis 15,384 16.326 22.860 30,766
4 |Kafr Al Aloo dall g 73.561 78.064 109,308 147,114
4 |Ain Helwan e 34,800 36.930 51.711 B0.596
5  [alTebbin Al Bahariyah el e 5.581 5.023 2293 11.161
5 |Al Tebbin Al Qibliah il |yl 1.254 1.331 1.863 2.508
& |Hekr Al Tebbin el A 17126 28.786 40,308 54.24%
& |Qlem 15" May pla 15 ped 03574 102.151 169.005 263.304
T [Serew Purnp Station Mo, 3 (Helwan| 3 5 el Al TEO.630 862169 1.247.216 1.766.863
Taotal for Screw P.5. No_2 (Al Tebbin) 1.332.162 1.440.794 2.083.280 2927914
6 | Qism 15™ May ik 15 53574 102.251 163,005 163,304
7 | Screw Pumip Station Mo.3 (Helwan) B agy fad Al 789,690 g62.1649 1247216 1.766.863
‘ Total for Screw P.5. Mo.2 {AI.Tlthn ) 1.332.162 1.440.794 2083260 2927914
Wain Purnp Stathon Ne.1
1 |Madinat Al Solb el s 21.205 22503 31.510 42408
2 IMusukn 8 Tebbin Al Shaabiah umih Catll [ Slas 16.874 l 17.907 25.074 33746
3 | Al Shobak Al Shargi A sl 48,227 59.080 119.496 173.066
4 |Screw Purnp 5tation Mo.2 (Al Tebbin) I gy ) Aleal 1.332.162 1.440.794 2.083.260 2927914
Total for Main P.5. No.1 1.418 468 1.540.284 2,258,338 JATT.A33
Direct to the WWTP
1 | Al Meriah L 20877 22.155 31.022 41.752
2 | Al Ekhsas e 1.186 24.877 43,768 63.389
3 | Al shorfa & Al Atiaat Slaall b 23.187 24.606 34,455 46,371
Total Direct to the WWTP 56.260 71.639 109.245 161.612
Total for WWTP 1.483.718 1.511.'123' 2368.584) 3328545
INFRA

ENGiering

OpbF Nr-gOFr 58 XOR DBIF
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4.4.2 Demography

Helwan Zone includes Helwan city, with hsge districts: Ain Helwan,&laasara and 15th of May;
ElMaady City, withts two districts: EMaady andTourah; Markas Atfieh; Markaz -Baff; Tebbin

City. The total area of thdédelwan area covers 903.471 krseeTable4-7, representing 0.09% of

the Republic's area. The area encongess 2 marake4 cities, 34 districts, 11 rural local units
annexedby 43 villages, and 106 Kafrs=gbets. According to éhpreliminary 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 industrialree 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. Thévatheones 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.

Table4-7: SurfaceArea of Helwan are#®

Item Unit Value
Total Area Km’ 903.471
Total Populated Area Km? 519.5
Housing and Scattering Areas Km’ 131.39
Facilities and Cemeteries Km’ 81.294
Ponds and Fallow Km? 85.13

Agricultural Land within

2
Agricultural Borders Km 1849
Agricultural Land Outside 2
Agricultural Borders Km 44.877
E’\?e[:);latlon Density in the Populated Thousand Persons/Km? 329
Population Density in the Total Area Thousand Persons/Km® 1.89
Ponulated Area (% of Total Area) % 575

4.4.3 Land use

During the period 1955 to 1975 Helwan and its nearby surroundiagsieveloped 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 industrgs well as red brick factories are present. These industries consume
AAIYAUOLYy(d IY2dzyida 2F 61 GSNIFYR NBUGdzZNY Ay Yl ye
environment

Hence, these activities are considered as an important source of water polliioreover, the

areg seeFigure4-14, 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; Wz El Ezba EI
Baharya, and EDeblya, Arab Aby | (aBdRothers served with old and deteriorated sewerage

23 Arab Republic of Egythe Cabinet Information & Decision Support Center: Egypt's Description by
Information 2009, Helwan area

% Osman Towers, Nile Kornich, Maadi, Gaigyptmail: infra.engineering@yahoo.com
ObF Nr-gOFr 58 XOH DBIF Tel.00202-25257562 Fax.0225240448
97


mailto:infra.engineering@yahoo.com

Helwan Wastewater Collection & Treatment Project ESIA Report

network. Some of the scattered communities and houses dispose their domestic waste either in
private septic tanks (latrines) or directly to thektHashab canat*

B GEUDENTAL AREA
BN COMMUNITY CENTRE
N MEAVY INDUSTRY
B UGHT INDUSTRY
T  PUBLC FACUTES

e, ) |
& L i(/}
1 e
$ T| KISM EL MAADI

R A —  EXTENSION OF SETTLEM AREA
&l KISM TORA | e

\ @ QUARRY
— PRIMASY /SECONDARY ROAD
\ = RALWAY

METRO
NEW SETTLEMENTS/

= | KISMEL TEBEEN

‘ # /

=
" MARKAZ EL SAFF
Figure4-14: Land use of the project area

4.4.4 Employment and the Labor Market

The labor force of Helwan is around 448,362, $able4-8 and Table4-9, 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 Entinaiiel
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, spinningavirg, 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 ba@edras industrial

24 Japan International Cooperation Agg/, 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
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technicians.A considerable portion af K S
which comprise handicraft workshops.

| St ol y

Bay8aas 802y2yve OSyi

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

G2 GKS D2@SNYyYSyi

2F 93eLJiQa

R Kafy $ofoltet oGsynidls LINE 3 N.

of employment opportunities through the construction and operation of the proposed businesses
as well as industrial and commercial developments in the entire area.
Table4-8: Labor Market in Helwan according to Preliminary Results of Population Censt

Item Unit Value
Total Labor Force (1000) persons 1,713,278
No. of Employed Persons (1000) employed 448,362
No. of Un-employed Persons (1000) un-employed 176.58
Labor Force 0
(% age of population) & 26.17
Rate of Un-employment % 9.7
Growth Rate of Work Force % 26.27
Females 0
(% age of Work Force) & 14.2
Un-employment Rate of High Education 0

%o 154

Graduates
Un-employment Rate of Intermediate & above o 113
Intermediate Education Graduates ° '

Table4-9: Estimates of Employed Persons by Economic Activity and Sex in Giza Goverttor

No. Economic Activity Males Females Total
1 Agriculture & Hunting 158,900 34,100 193,000
2 Mining, Quarrying & Manufacturing 316,900 21,100 338,000
3 Construction & Building 224 900 3,700 228,600
4 Retail & Wholesale Trade & Repair 238,700 18,100 256,800
5 Hotels & Restaurants 48,900 2,300 51,200
6 Transportation, Storage & Communications 157,800 8,700 166,500
7 Education 72,400 48,800 121,200
8 Health & Social Activity 26,000 26,500 52,500
9 Services 149,700 22,400 172,100
10 Others 114,200 44,500 158,500

Total 1,508,400 230,200 1,738,400

445 Health and Education

The educational status of theelwanpopulation is partialllassified yet and the Giza
Governorate data, Wich incorporates southern area EsSaff and Atfieh, is given lbgllowing
TablesThe educational facilities (governmental) available within the Helwelnde 8,332
classrooms for Mrsery (ages under 6), Elementathools (age-82) for both boys and gs]

25 CAPMAS: Statistical Year Book, Dec. 2009
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Preparatory (ages 125) andSecondary (ages 18) schools, in adtion to 12 Vocational
Education Centers, s@@ble4-10.

Main medical facilities in thelelwan consist of 8 public ameéntral hospitals, 2 hospitals belong to
the Ministry of Health, One Universityospital, 4 Police and Prison Hospitald ane specialized
hospital. Théhospitals collectively suppodpproximately 2,88 beds, they are well equippédr
most types of surgery and convalescenod are staffed by more than 88thysicians, 261

dentists and 1,495 nurses covering all med#gedcializationaMany other private hospitals,

clinics, kidneyvadhing facilities and physictierapy units are distributed over the Heduv area.
Additional health carservices in the Helwanélude, also, 63 private secthospitals, 46
emergency centers and point$4 ambulances, 39 urban healtiits, 57 health carenits, 80

family plannng units/centers, 37 child caeenters and 15 health outreach officeseeTabled-11
andTable4-12.

Table4-10: Number and Percenof Population (10 Years & above) in Helwan by Educational Status
according to Preliminary Results of Population Census

No. Educational Status Number Ratio %
1 llliterate 327,600 24.50%
2 Read & Write 142,470 10.65%
3 llliterate Erase 9,293 0.69%
4 Below Intermediate 288427 21.56%
5 Intermediate 338,352 25.30%
6 Above Intermediate 40,929 3.06%
7 University Degree 182,868 13.67%
8 Above University Degree 7,027 0.53
9 Not Stated 0.00 0.00

Total 1,336,966
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Table4-11: University Hospitals, Police & Prison Hospitals, Railway Hospitals, Otuspitals and Private Sector Hospitals Helwan, 2§10

University Hospitals Police & Prison Hospitals Railway Hospitals Other Hospitals Private Sector Hospitals
Markaz/City No. Beds No. Beds No. Beds No. Beds No. Beds
2008 | 2009 | 2008 | 2009 | 2008 | 2009 | 2008 | 2009 | 2008 | 2009 | 2008 | 2009 | 2008 | 2009 | 2008 | 2009 | 2008 | 2009 | 2008 | 2009
Halwan 0 1 0 120 0 0 0 0 0 0 0 0 0 1 0 600 43 42 756 77
El-Maady 0 0 0 0 4 0 240 | 230 0 0 0 0 0 0 0 0 17 17 485 | 485
Aitfieh 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Es-Saff 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 4 a1 21
Tebbin 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Table4-12: University, Police & Prison Hospitals, Railway Hospitals, Other Hospitals and Private Sector Hospitals HelWan, 20
University Hospitals Police & Prison Hospitals Railway Hospitals Other Hospitals Private Sector Hospitals
Markaz/City No. Beds No. Beds No. Beds No. Beds No. Beds
2008 | 2009 | 20058 | 2009 § 2008 | 2009 | 2008 | 2009 | 2008 | 2009 | 2008 | 2009 | 2005 | 2009 | 2008 | 2009 | 2008 | 2009 | 2008 | 2009
Helwan 0 1 0 120 0 0 0 0 0 0 0 0 0 1 0 600 43 42 736 7
El-Maady 0 0 0 0 4 0 240 [ 230 0 0 0 0 0 0 0 0 17 17 485 | 485
Atfieh 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Es-Saff 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 4 51 o1
Tebbin 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

26 Helwan: Information and Decision SuppCenter, November 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

Ay aGSSLI G2 3INIRFEGAZ2Y 0 tySSFyNS NG Si K02 doyAREAS/ b 2C2f RA LA |-
+ mslFigure4-15. The eastern plateau is highly dissected by faulting and drained by a number of wadis
(valleys) trending in-BV direction. These eastern parts of the study area@anned 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 ETabein cities where surface water, groundwater and wastewatsated effluent are the

main source of water for agricultural and industrial purposes.
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Figure4-15: Location and topography of the study aréa

27 |SSN: (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,c1
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4.6 Geology and hydrogeology

The study area is geologically complicated due to great changes in facgsaadic structures as

shown inFigure4-15 and Figure4-17. The Quaternary aquifer occupies the western part of the area
adjacent to the Nile channel. This aquifer consists of Pleistocene sandgramel 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 thinmawious silty clay cap aquitard
occasionally cars the Quaternary aquifer near the Nile. The lower part of the Quaternary aquifer
constitutes the Pliopleistocene sediments of mixed shale, sand, and gravel (RIG¥, REBW,

IWACO, 1998). Dominantly, thick Eocene carbonate is directly present undeathuifer 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 (Saif), 1990
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Figure4-16: Geologic outcrops in the Study Area (RIGW, 1p97

28 RIGW (1997) Hydrogeological maps of Egypt, scale 1:100,000.Water Research Center, Ministry of Public Works and
WaterResources, Egypt

BwLD2kL2!/hZ My WIYGBANBYYSYyGlt Yyl 38 Y-8oylpriogyFsetthiN®ndzy Ré I (i SN
selecion & | NBI FT2NJ Y2YAG2NAY3I 3INRdzyRéglI GSNJ ljdzZr t AdeQx ¢SOKyAOLFf
Groundwater (RIGW), Egypt.

30 Thorweihe U1990 Nubian Aquifer System. In: Said R (ed) Thegeology of Egypt, 2nd edn. Balkema, Rotterdam

Osman Towers, Nile Kach, Maadi, Cairdgypt mail: infra.engineering@yahoo.com
0 b FNT-40Fr 59 xORDIF Tel.00202-25257562 Fax.0225240448

103


mailto:infra.engineering@yahoo.com

Helwan Wastewater Collection & Treatment Project ESIA Report

A
West

i-....,-.m

Figure4-17: Hydrogeological Cross Section through the Study Atea
4.7 Water Resources

4.7.1 Nile River

Water samples were collestl 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 sections

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)otal 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/I
respectively. These results indicate that the TDS levels at thecptofmtion were complying with

Egyptian quality standards (not more than 500 mdJlodified Law 48 issued in 201 3rticle 49).

Hydrogen lon Concentration (pHMydrogen ion concentration values at project varied between 7.8 and
8.1 during the period 'm 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, 199Mydrogeological 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 thatltlewels at the
monitored location were in alkaline side and complying with Egyptian quality standards for all
measurements (between 6.5 and 8.Bodified Law 48 issued in 2012rticle 49).

Dissolved Oxygen (DOJhe concentration of dissolved oxygearied 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 201Eigure4-18. These DO results indicate that the River Mila very

healthy and good quality condition at the project location complying with Egyptian quality standards for
all measurements (Not less than 6.0 mgilodified Law 48 issued in 2012rticle 49).

Ortho-P: Ortho-P concentration values at projecaned between 0.025 and 0.072 (mg/l) during the
period from February 2010 to August 2013 (Figure 3.22) showing low present ofrtho

Total Suspended Solids (TSBtal Suspended Solids concentration values at project site statgyuf;
NL2J variedbetween 9.0 and 17.0 (mg/l) during the period from February 2010 to AuBigstre4-19.

Biological Oxygen Demand (BOB)ological Oxygen Demand concentration values at project site varied
between 3.02 and 5.5 (mg/l) during tiperiod from February 2010 to August 201 -dgure4-20. These
values indicate absence of the industrial, domestic and agriculture pollution. The BOD levels at the
project location were complying with Egyptian quality standacdtsafl measurements (not more than

6.0 mg/l- Modified Law 48 issued in 2012\rticle 49).

Fecal Coliform (FClrecal Coliform concentration values at project varied between 200 and 310
(MPN/100ml) during the period from February 2010 to August 2013.€Tasies indicate absence of
the domestic pollution

Heavy Metals in WaterThe 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
permissble 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 elemeritseinvater. 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 aquiic 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 statsdar
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Figure4-18: DO (mg/l) at project site station at Helwan
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Figure4-19: TSS (mg/l) at station (Asyut: NL21)
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Figure4-20: 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 canafafi@hAdl. The

groundwater, on the other hands irepresented 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) gfegure4-21)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 welbasteriological analyses.
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Figure4-21: Surface water system in the project area ar
sampling sites

The results revealed that ¢hsurface water for EI Khashab, El Hagerand atf®hPtanals) 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.

Y.R. Gedamy, AM.-Ehssar and AM. Abd@ll ¢ R at 2t fdzil yda 58G§S0GA2y Ay 21 (SN
2y 1 dzYhyés LYGSNYF GA2YI {14, 202885K1207450F 9 Y BANRYYSY i MOMOY ™
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