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Executive Summary

BACKGROUND AND ESIA OBJECTIVES

The Ministry of Environment is implementing a World Bamtted project to reduce pollution
and increase resilience in Greater Cairo.

The project targets two major pollution sources in Greater Cairo: solid waste and vehicle
emissions, through six components addressing air quality, waste, transport, communication, M&E,
and hazardous waste. Component 2 supports implementation of Selldadagement (SWM)
master plans tailored to each governorateds
capacity building. The Abu Zaabal Dumpsite closure falls under Subcomponent 2.1, aiming to
improve waste infrastructure and reduce emsssi® part of a broader effort that includes
developing new facilities and upgrading existing ones.

This report provides the Environmental and Social Impact Assessment (ESIA) for the closure of
the Abu Zaabal Dumpsite in Qalyubia Governorate. The primary purpose of the document is to
identify, assess, and propose measures/actions to effectively mantagkedirect, indirect, and
cumulative environmental and sd&&S)impacts associated with the closure and rehabilitation

of the site.

The Environmental and Social Impact Assessment (ESIA) was conducted using a combination of
primary and secondary data sources, including desktop research, field site visits, environmental
measurements, and stakeholder consultations. The assessmecbandimese with hianal

regulations and the World BgW#B) Environmental and Social Framework (ESF).

ABU ZAABAL DUMPSITE CLOSURE DESCRIPTION

Background

Abu Zaabal Dumpsite was originally planned for closure in 2021, but remains in operation due to
the absence of a fully functional alternative and the limited capacity of the ElI Obour landfill, the
second waste disposal dumpsite im@&l Governorate. Abu Zaabal Dumpsite is located in Arab
El-Olaykat occupying an area of 106 fedd@he dumpsite continues to receive approximately
1,570 tonnes of municipal solid waste (MSW) daily from various areas within the governorate.

! Draft Geotechnical investigation Report
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-

Abu Zaabal Dumpsite in Qalyubia Governorate, Egypt

Abu Zaabal functions as an open dump without containment measures or engineered barriers, and
both past and ongoing waste disposal activities wecemphant with recognized safety and
environmental standards.

This has resulted in significant environmental degradation, including contamination of air, soil,
surface water, and groundwater in the surrounding area. The site also experiences frequent fires
and smoke emissions due to the lack of compaction as shioevfigare below

Conditions at Abu Zaabal Dumpsite.

Additionally, groundwater, subsurface water, and surface water seepage have resulted in the
formation of Arab EDlaykat lakes, as shown inkke&wfigure.
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Lake A

B ) Loke A area » 374,000 m2
B ) Lake B area = 121,000 m2
B ) Lake C area = 77,000 m2

Arab El-Olaykat Lakes

The closure of Abu Zaabal will be carried out alongside the development and commissioning of
the first cell of Qgibia Governorate Sanitary landfithat10th of Ramadalmtegrated Waste
Management Facilif’V/MF), ensuring a structured transition and diversion of waste.

The Abu Zaabal Dumpsite will be reshaped and closed in two zones: Zone 1 and Zone 2, to
maintain uninterrupted waste disposal operations. Zone 1 will be closed first, with Zone 2
continuing to receive waste; some historical waste from Zone 2 will beré¢ctsZone 1, and

waste within Zone 1 will be repositioned for proper leveling. The final closed site will feature
sloped sides, terraces, and a surrounding service road to supparnlstapility, maintenance,

and monitoring.

The overall site layout is shown in the figure below.
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Subproject Components

The following are the subproject components:

1.

2.

Stability Structures those include stability pads and reinforced earth walls.

Final Top Cover. The waste dumpsite will be covered with a final top cover consisting of
the following layers from bottom to top: Final Compacted Waste Layer, Separation Layers
(Geotextile), Sand Bedding Layer, Gas Drainage Layer (Gravel), High Density Polyethylene
(HDPE), and Stormwater Drainage Layer (Gravel).

Landfill Gas Collection and Treatment SystemAn active gas collection system will be
installed to extract landfill gas and direct it to a treatment unit with two flare units. The system
will include 88 gas wells, 23 of which will also be used for leachate extraction through separate
piping, with gamanaged via northern and southern networks. It consists of horizontal pipes
within the gas drainage layer and vertical wells, with gas routed through pipelines to 16
substations for flow regulation before tresit using two higtemperature flares east of the
dumpsite.

Leachate Collection and Treatment SystemThe leachate management system uses
submersible pumps in vertical gas wells to lower leachate levels and improve gas collection.
Leachate is transferred through a pipe networkrtaira collection line and then to two
evaporation ponds. These ponds, covering 2 feddans on the stability pad, enable the
evaporation of up to 35 m? of leachate per day while supporting site Steb@igporation

ponds will be fully lined to contain the leachate and contaminants inside and avoid any
leakages and act as contaminant migration to the soil or groundwater

Internal Roads and paved area#\ surrounding road at slope toe and steps with lighting,
drainage, wheel cleaning and signs will serve the purpose of maintenance and body stability.
An access road will be constructed to the evaporation ponds area.

Area Facilities The project will establish essential area facilities and security components
before work begins, including administrative and labor buildings, a guardroom, parking areas,
a main gate with fencing, a weighbridge and control room, equipment sheds raadiccess
landscaping, and a septic tank.

Subproject Phases and Activities

To streamline the assessment, the Consultant categooieetl activitiesnto three phases,
grouping similar activities together as follows:

1.

Civil works phase:The civil works phase includes emptying voids in Zone 2 and transferring
waste to Zone Xlearing space for buildings, reshaping the waste body, and constructing
stability structures. It also involves installing the final top cover, landfill gas wells, and leachate
pipes in both zones. Additional works include building evaporation ponidagitiséagas
treatment system, and constructing ancillary infrastructure.
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2. Receiving of fresh waste phasa&Vill include the receipt of fresh waste in zone 2.

3. Post closure phaseAccording to the Egyptian Code, no activities are allowed on the waste
body of closed/covered landfills for at least 15 years. However, lightweight structures
consisting of a single floor may be permitted after thelpsste care period, following the
relevant codes.

The phases group similar activities to streamline impact assessment, as they are expected to resul
in similar impacts. Time overlaps are captured and addressed in the cumulative impact assessment.
The activities within each of the phases is summartheddiock diagram below.

Sub-Project
Stages

Implementati
on

|
Design/ Tendering/
Feasibility Bidding
| | | : | | 1
Receiving of fresh waste

in zone 2 (Transitional Post closure
activity)

Subproject activities
Resources
The following are the expected resources used in the project development:

1. Equipment: While the contractor is responsible for selestiitgble equipment, the design
consultant recommended a range of machinery for different project phases. For the civil works
and fresh waste reception phases, equipment includes bulldozers, excavators, wheel loaders,
trucks, compactors, graders, watestaiikling rigs, and thermal welding tools. For the post
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closure phase, specialized equipment is required for landfill gas and leachate management, soil
and vegetation maintenance, erosion control, environmental monitoring, and infrastructure
upkeep.

2. Labor Force Throughout the closure and construction phase of the Abu Daabpsite,
an estimated number 80 employeesncluding engineers, drivers, and laborers, recruited
through both direct and indirect employment are expéttedotal workforce during the
post closure phase is around 12, including landfill manager/site supervisor, environmental
engineer, social officer, gas collection and flaring technicians, leachate management technician,
ground and cap maintenance crewltthead safety offer and administrative officers.
Contractors are encouraged to prioritize hiring locally fronub@alkxdditionally, the
contractor will determine the required numbertaft8 working shifts for theubproject

SubprojectTimeframe

Thetotalimplementation time (including the remaining dumpsite opeis2i®months in total.
These are as follows:

1 Total duration of civil works in zone 1 spans from Month 1 to Month 24
1 Total duration of civil works in zone 2 spans from Month 1 to Month 28

1 Receiving of fresh waste phase is in zone 2 and spans from Month 1 to Month 15
overlapping with civil works phase.

1 Post closure activities start after full closure and have a duration of 15 years.

LEGAL AND INSTITUTIONAL FRAMEWORK

The Abu Zaabal Dumpsi@osureSubproject will adhere to the National laws and to World Bank
Environmental and Social Standaftie sections below provide a summary of applicable laws
and standards.

The detailed legal framework is available in the Environmental and Social Management Framework
(ESMF) prepared for the Greater Cairo Air Pollution Management and Climate Change Project,
which is publicly dftsclosed on the Bankds we

National Laws, Regulations and Codes

In Egypt, environmental regulations are governed by the Egyptian Environmental Affairs Agency
(EEAA), which operates under the Ministry of Environment. The primary legal framework guiding
environmental protection is Law No. 4 of 1994 concerning the Brotcthe Environment.

This law empowers the EEAA to regulate and control various environmental aspects, including
air and water quality, waste management, and biodiversity conservation. The Waste Management
Law, Law 202 of 2020 and its Executive Remnpdatprovides precautionary measures for
potential release of pollution.

The following are the most relevant laws for the subproject:

2 https://documents1.worldbank.org/curated/en/739341590759685510/pdf/EnvironarehBaciat
ManagementrameworkESMF~EgyptGreaterCairc-Air -Pollution-Managementind Climate ChangeProject
P172548.pdf
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1 Decrees number 1095/2011, 710/2012, 964/2015, 544/2016, 75/2017, 618/2017 and
1963/2017 for the amendment of the executive regulations of the environmental Law number
4/1994.

1 Law number 38 /1967 concerning the general cleanliness and its executive regulations.

1 Law No. 48/1982 concerning pollution protection of the River Nile and the water channels
and its executive regulation.

1 Law 93/1962 regulating the discharge of liquid waste to the public sewage network. The

executive regulations of this law as amended by Minister of Housing decree 44/2000.

Traffic law 66/1973 amended by law 121/2008 and updated in 2018

Law 94/2003 on establishing the National Council for Human Rights (NCHR)

Law 137/1981 governing labor relations and the duties of both employee and employer

Law No. 117 of 1983 Amended by Law No. 12 of 1991 for the Protection of Archaeological

Areas and Cultural Heritage

1 Law No.44 / year 2000 sets the acceptable limits for using treated wastewater (WW) at three
treatment levels, primary, secondary, and tertiary.

1 The Egyptian Code of Design Principal and Implementation Conditions for Municipal Solid
Waste Management Systems

1 Egyptian Labor Law number 12/2003 and Decrees 134/2003 and 126/2003, and the
Occupational Safety and Health Convention No. 155 ratified by Egypt. These laws require risk
mitigation in workplaces, safety training, PPE provision, emergency responsegagparedn
and clear delineation of OHS responsibilities. The subproject will comply fully with these
standards and integrate them into the OHSP and contractor obligations

1 The National Occupational Safety and Health Regulations (Decree 211) and Occupational
Safety and Health (OSHA) define the key risks

= =4 =4 A

World Bank Environmental and Social Standards

The World Bank Environmental and Social Framework {ESE)t s o u't the Worl
commitment to sustainable development, through a Bank Policy and the ten Environmental and
Social Standar{is8SSwhich are designed to guide borrowers to operate in compliance with good
international practices in the key areas of environmental and social issues and impacts. The table
below showshe 10Environmental and Soc@&hndards as stipulated by the WB and indicates

their applicability to the Subproject.

3 http://pubdocs.worldbank.org/en/837721522762050108/Environmant$ociaFramework. pdf
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Environmental
Social Standard
(ESS)

Title of the

ESS

Applicability to
the Subproject

(YIN)

Justification

Assessment ESS1 is relevant to this subpro
and due to the environmental and so
Management risks and impacts
of associated with the activiti
ESS1 Environmental ves including those defined by t
and Socia Environmental, Health, and Saf
Risks ang (EHS) Guidelines established by
Impacts World Bank Group
ESS2 is relevant to this subpro
Labor and due to the need for workers g
ESS 2 Working Yes health and safety impacts assoc
Conditions with the nature of subproje
activities.
Resource ESS3 is relevant to this subpro
Efficiency ang due to activities involvin
ESS 3 Pollution Yes consumption of resources Q
Prevention an generation of pollution.
Management
ESS4 is relevant to the subpro
Community due to possible risks and impactg
ESS 4 health, safet| Yes the community
and security health and safetfrom subprojec
activities.
Land The land is state owned la
Acquisition, However, ESS 5 is relevant to |
ESS 5 Restrictions of Yes subprojgct d.ue to the pro.v.ision
Land Use an alternative job opportunities f
Involuntary waste pickers through the Livelihg
Resettlement Restoration Plan.
No natural habitat or natur
Biodiversity protectorate property issues,
Conservation habitat that include significa
and Sustainab biodiversity value have be
ESS 6 Management | Yes identified during site visits or de
of Living studies, hence the risk of Subprg
Natural activities affecting natural habitat
Resources natural protdorate property i

considered minimal.
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Environmental Applicability to

Social Standard 'IE'lélg of the the Subproject Justification

(ESS) (Y/N)

Indigenous No indigenous people are identif
Peoples/Sub i n connection
Saharan boundaries.

African
ESS 7 Historically No
Underserved
Traditional
Local

Communities

ESS8 might not be relevant to
subproject given there are
Cultural archaeological ;ites in the §upprc
ESS 8 Yes area. However, in case of finding

Heritage objects of cultural value a char
finds procedure has been develg
for the subproject.

£SS 9 FlnanC|aI. ~I'No Not Applicable

Intermediaries

Stakeholder ESS10 is relevant to the subpro

Engagement : .
due to the involvement of vario

ESS 10 and Yes
. stakeholders and comp

Information o .

. implications of the subproject.

Disclosure

ENVIRONMENTAL AND SOCIOECONOMIC BASELINE

Project Area Surroundings

Abu Zaabal Dumpsite is located in ArakOElykat village in Khanka District in Qalyubia
Governorate. The site is surrounded by a variety of activities, as follows:

A Residential areas to the East, West and North, with distance less than 500 m.

A Al Akrasha industrial area adjacent to the east (at a 1 km distance), with several industries
(covering an area of approximately 100 acres), including a curreoyigratmg facility for
the separation and treatment of municipal waste (Khanka factory).

A A military area owned by the Ministry of Defense to the north (covering an area of
approximately 200 acres).
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A 13 medical incinerators owned by Ministry of Health. However, not all are currently
operational. They fall at a distance less than 500 m.

A 3 artificial lakes resulting from previous mining activities and belonging to the Ministry of
Petroleum and Mineral Resources (covering a total area of approximately 140 acres).

A Areas of backfilled lakes created randomly by locals (covering an area of approximately 15
acres).

Environmental Baseline

Climate: QalyubiaGovernorate is characterized to have a subtropical desert climate. The majority
of rain fall occurs during the months of, January, February, and March. Highest temperatures are
recorded in July and August reaching38

Air_Quality and Noise: Although spot sampling results showed complianceNattbnal

standards as well as the permissible limits aftéineational Finance CorporatifC) general

ambient air quality standards, stakeholder interviews revealed recurring air quality issues. Residents
reported smoke and emissions from waste fires, particularly in summer, and worsening air
conditions when incinerators were offline. Visible smoke feometirby medical incinerator
suggests likely exceedances and uncontrolled air pollution.

Seismology:The subproject lies in the kinvpact seismic zone.

Surface watersThe closest surface water receptor to the Abu Z2alvgisite consists of three

lakes formed by groundwater seepage and infiltration from the Ismailia Canal into former quarry
pits. Water samples were collected upstream and downstream to assess contamination sources.
Upstream groundwater showed acceptahl®igsolved OxygerDQ), and low heavy metals,

but elevated otal Dissolved Solid$DS) and Electrical ConductivitfeC) levels. In contrast,

Abu Zaabal Lake (downstream) showed significant water quality deterioration, with TDS up to
2,960 mg/L, EC reaatg 4,873 uS/cm, and DO dropping to 3.1 mg/L below USEPA freshwater
criteria. Chemical Oxygen Deman@(D) and Biological Oxygen Deman@OD) values

exceeded limits, indicating severe organic pollution, while chloride and heavy metals like lead and
cadmium were notably higher than upstream levels. These results confirm substantial downstream
contamination, likely from industrial or wastewatecss.

Biological Environment: The fauna in the area primarily includes birds, domestic animals, and
agricultural pests such as insects, worms, and rodents.

Biodiversity: No protected areas or endangered species (there is no critical or high biodiversity
values that might be affected) in the vicinity of the subproject.

Socioeconomic Baseline

Administrative Divisions: Qalyubia Governorate comprises 7 districts, 10 cities, 50 rural
neighborhoods, and 147 villages. The Abu Zaabal Dumpsite is located wOhagkekE| part of

Al Khanka City.

Gender Rel ati ons Wanen fide soeial &nd wolkplace restrictions, with
limited access to industrial jobs and economic participation mainly in government roles, trade, and
select factories.
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Vulnerable GroupsVulnerable groups include residents of nearby social housing, informal waste
pickers (including children), and the dumpsite operator, all affected by health, livelihood, and
environmental risks.

Health Services and FacilitiesArab EFOlaykat is served by one primary care faghiigh

delivers essential services such as vaccinations, maternal and child healthcare, and basic outpatier
careFor emergencies, residents depend on the A@layHat Railway Hospital, approximately

1 kilometer away, and Abu Zaabal Hosp#akilbmeters away in the adjacent village

Water ServicesMost households in Al Khanka use public tap water from-tkieaflka Water

Station, though residents report occasional impurities and use filtration at home.

Sanitation ServicesAbout 75% of Al Khankads popul ati on
others rely on septic tanks or open drains, which contribute to odors and insect infestations.
Waste ManagementMunicipal waste is collected and sent to the Abu Zaabal Dumpsite; a new
contract was signed in 2025 to improve local waste collection services.

Road Network and Access The road network in Arab Ellaykat and the Al Khanka area
supports connectivity to the Abu Zaabal dumpsite but is constrained by poor infrastructure and
limited transportation options

IDENTIFICATION AND ASSESSMENT OF IMPACTS

This chapter addresses potential impacts of all planned subproject activities. Measures to avoid,
reduce or compensate potentially significant negative impacts have been suggested in each case.

Overall Positive Impacts of the Subproject

With proper management, the Subproject tends to have a positive environmental & socioeconomic
impact.

1. Environmental and Public Health Improvement

Positive impacts include the improvement of public health, environmental conditions and
economic sustainabilitgey benefits include preventing groundwater contamination, reducing
toxic emissions and fire risks, lowering air pollution and odors, and minimizing health issues such
as respiratory diseases, while also enhancing commubigyngelhd property values.

2. Implementation of Resource efficiency measures (waste hierarchy)

The Abu Zaabal Dumpsite closure will include the implementation of resource efficiency measures
such as use of C&D waste for the stability pads and fresh waste coverage

3. Reduction of GHG Emissions

The dumpsite closure will result in capturing and flaring about 184.7 million m3 of landfill gas
which would have otherwise been released into the environment as methane, a potent greenhouse
gas. Flaring then combusts this methane into carbon dioxidatandapor. Although carbon

dioxide is still a greenhouse gas, its global warming potential is significantly lower than that of
methane, leading to a net benefit for air quality and climate change mitigation.
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4. Improvement of Quality of water in the lakes

According to the geotechnical report prepared by the design consultant, geophysical investigations
revealed that fluid seepage pathways have formed within the waste body at the site, draining toward
the lakes. Although the dumpsite is not the sole sducomtamination to the lakes, it is a
significant contributor. Installing leachate collection and treatment is expected to improve the
water quality in the lakes and the surrounding area.

5. Restoration of Livability and Property Value

As outlined in thé.ocal Communities Adjacent to Abu Zaabal Dumpsiseline subsection,
residents who previously left their homes due to the dumpsite's adverse impacts are expected to
return after its closure. Additionally, the decline in property values is anticipated to reverse.

6. Direct Job Opportunities for Skilled and SemEkilled Laborers

The subproject will generate a variety of direct employment opportunities. An estimated total of
150 workers may be required across all phases and aktyitiedes across the subproject
components include specialized teams for civil works, fresh waste reception;cioslingost
activities. Civil works require drivers, engineers, safety officers, and various skilled trades such as
excavation workers, masoetectricians, and civil engineers for reshaping and infrastructure
construction. The fresh waseception phase involves waste handlers, equipment operators, and
site supervisors, while the pdsisure phase includes environmental technicians, maintenance
workers, and security guards to ensuretéongsite functionality and compliance.

7. Indirect Job Opportunities and Supply Chain

Thesubproject is expected to generate indirect economic benefits in the surrounding area. These
will arise from increased demand for services such as transportation, catering, cleaning, security,
and supply of construction materials and equipment. Loce,di@reice providers, and vendors

will benefit from supporting the workforce and subproject operations.

Negative Impacts of the Subproject

The project is subject to a number of impacts during the different phases of the project, namely,
civil works, receival of fresh waste and post closure activities phases.
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Environmental Impacts across the different Suproject Activities

EHS Aspect /
Risk

SEISNVE
Receptors

Pre-Closure Phase (Civil Works)

Significance

Source of Impact Pre-Closure

Fresh Waste Reception Phase (Zone :

Significance

Source of Impact Fresh Waste

PostClosure Phase

Significance-

Source of Impact 55 ~losure

Communities, Equipment dust, Flaring emissions,
. . . . Odors, VOCsexhaust
Air Emissions | workers, ambien exhaust, landfill gas leaks from gas Moderate
. from waste transport

air exposure system

Noise and Communities, | Heavy machinery and Noise from compactors Noise from pumps Mi
= ; . . inor
Vibration workers waste movement noiseg trucks, waste handling blowers (localized
Soil & Saoll , Leachate overflow
’ Waste disturbance, Leachate from fresh ,

Groundyvatc—_:r groundwater, leachate infiltration Moderate waste Moderate I|_ner faults, sludge| Moderate
Contamination | lakes, canal risks
Improper Waste Workers,_ : Excavated, constructio Poor handling, illegal Improper sludge :
Management communltles, waste misr’landling Moderate waste exposu’re risks handling bl

environment '

Birds, small .
Biodiversityd fauna, Habitat disturbance, Limited scavenger Eggreg\tzllr:izgts n
Habitat Loss communities, scavenger displaceme activity, disruptions onds P

farms P

. . Longterm

Surface Watér | Lake (low Sediment/runoff into , )
Lakes sensitivity) lake Minor Leachate seepage to l§ Moderate ::ilsulfisge/seepage Moderate
Surface Watér | Ismailia Canal | Indirect leachate to Moderate Leachate migration to Moderate Longterm leachat Moderate

Ismailia Canal

(high sensitivity)

canal

Risk to Cover
Layers

Workers, landfill
integrity

canal

Liner damage during
installation

Natural Disaster

Workers,
infrastructure,

environment

to canal

Cover damage from
access, worker
movement

Disruption from
flooding, heaseismic
activity

Minor

Settlement, wear
damage to covers

Same as civil works

Damage from
natural events (lovy Minor
likelihood)
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Social Impacts across the different Suproject Activities

PreClosure Phase

Social Aspect / Significance

Sensitive

Fresh Waste Phase
Significance

PostClosure Phase
Significance

Receptors PreClosure

Source of Impacts

Fresh Wast

J Source of Impacts

PostClosure

Labour & . e Poorworking . "
Working Workers Poorir\]/v\?vg(Sl?S S(::Qg'rtlon‘ Moderate conditions in waste, Moderate Poorir:/v\?vrgsl?g chcrlg'r“on Moderate
Conditions sector
L Waste pickers| Loss of access for wast
Livelihoods operator pickers NA
Influx of external oo ,
Temporary Workers, local . Similar influx risks
Labour Influx residents workers,_potentlal Moderate persist Moderate N/A
tensions
Road Traffic & | Workers, roads Heavy vehicle movemer, Fresh waste transpd Occasional traffic and
X : L 2 ; Moderate
Transportation residents traffic risks traffic impacts equipment transport
Women : Risk of harassmen
' Risk of harassment due
SEA/SH workers, n_e;arb male labor influx Moderate due to male labor | Moderate N/A
communities influx
. Utilities . .
Public Resource] . ! Electricity, water, sewag : Electricity demand . Increased lonterm
s industrial & ' . b Minor Minor e Moderate
& Utilities residential uset use for operations for systems electricity demand
Child Labour Children Chl_ldren may be involve Risk of child labor ir N/A
in hazardous roles unsafe roles
Cultural Chance of uncovering

Cultural Heritage Minor

heritage sites archaeological finds

N/A

Occupational Exposure to physical
Health & Safety Workers h P | bi Ip y I "I<
(OHS) chemical, biological ris

Exposure to physicg

chemical, biologica
risks

Eco(on
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Air, water, noise, vector Health, fire, Fire, emissions, safe
y \: - unauthorized acces L0 _
borne disease risks risks risks, gasmissions

Community
Health & Safety

Nearby
communities
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ENVIRONMENTAL & SOCIAL MANAGEMENT & MONITORING PLAN (ESMMP)

The objective of the (ESMMP) is to outline actions for minimizing or eliminating potential negative
impacts, as well as to monitor the implementation and performance of mitigation measures. Chapter 8 of
this report addresses the ESMMP for different rasgpitentifies roles and responsibilities for
implementation, as well as the monitoring of mitigations during the construction and operation phases of
the project.

Institutional Setup
Effective implementation relies on coordination among sevezatikey:

1 Main Contractor. Implements the -ESMP, appoints one Environmental Specialist, one
Social and Gender Specialist, and three OHS Specialists (including a supervisor). Responsible
for training, monitoring, recordkeeping, and ensuring subcontractor compliance.

1 Project Coordination Unit (PCU) Based within the Ministry of Environment, coordinates
subproject implementation, supported by technical consultants throughout design and
execution.

T Supervision Consultant Includes environmental, social, and OHS specialists. Oversees
contractor compliance, monitors field activities, and reports progress to the PCU.

1 Ministry of Local Development (MoLD): Leads Component 2 of the GCCC project and
oversees subproject implementation in partnership with Al Qalyubia Governorate.

T Al Qalyubia Governorate (QG)Supervises implementation locally, particularly in the post
closure phase, through the Al Khanka Local UniBalid Waste Management YSHVMU
E&S Management Team.

1 Environmental Unit within QG: Reviews EIAs, conducts inspections, and monitors
compliance.

1 Waste Management Regulatory Authority (WMRA)Ensures compliance with national
waste management law and closure standards.

Roles and Responsibilities by Phase
1. Civil Works Phase

1 Main Contractor. Implements the -ESMP, provides regular monitoring data, trains
staff, and submits monthly ESHS reports.

T Supervision ConsultantEnsures compliance, monitors activities, provides guidance, and
submits progress reports to the PCU.

T PCU: Reviews reports, addresses challenges, and ensures alignment with national
standards.

T TIU (QG, MoLD, WMRA) : Oversees policy coordination, operator performance, and
integration of technical inputs.

2. Fresh Waste Reception Phase

T Main Contractor. Implements ESMP measures for waste handdjegis hazardous
waste, ensures OHS compliance, and reports on waste characteristics.
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T Supervision ConsultantVerifies compliance, monitors waste management, and supports
on-site adjustments.

1 PCU &TIU : Review reports, coordinate responses, and ensure adherence to project goals
and safeguard requirements.

3. PostClosure Phase

1 Qalyubia Governorate Leads site supervision, monitors leachate and gas systems, and
ensures site integrity.

T MoLD: Provides strategic oversight, reviews reports, and dosgtesm alignment
with GCCC objectives.

1 Contractor (if assigned) Carries out maintenance and monitoring under QG and MoLD
supervision.

Stakeholder Engagement Activities

Stakeholder engagement is a key component of impact assessment bestapdhciices
requirement under th&B ESSL0 andthe EEAA mandate$or subprojects with moderate to
high environmental risk and impalhe stakeholder engagement activities for the Abu Zaabal
Dumpsite subproject aimed to ensure meaningful participation and address keyTdumncerns
objectives includedathering community feedbamentifying impacts, enhancing subproject
design, promoting inclusivifgcilitating collaboration, infoing and educating, and ensuring
compliance Engagement activities have been ongoing d$tareh 2024 Stakeholder
consultations were primarily carried out throkgyanformant interviewsnd focus group
discussionsThe outcomes of the consultations were shared and deliberated débkighe
consultanandwere incorporated in the firalmpsiteclosuredesignFollowing the drafting of

the ESIA report, a public consultation session was conducted on February 25, 2025

Grievance Redress Mechanism

A detailecsubprojecGrievance Redrebtechanism@GRM) wasdevelopedh line with WB ESS
10 and communicated tahe subproject stakeholder§o ensure theeffectiveness and
comprehensiveness of t@&&RM, the following key principlesereadopted:accessibility and
participationfairness and justicesponsiveness and effectiver@a®sacy and confidentiality
preventing the risk of retaliati@mdincludingchannels dealing withieyances relatéd sexual
exploitation and abuse and sexual harassitemt.GRM establisks clear timelines for
acknowledgment, updates, and final feedback to the complainant.
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1 Introduction
1.1 Background

The Ministry of Environment is implementing the Greater Cairo Air Pollution Management and
Climate Changeroject financed by the World Bank (WB), to reduce air and climate pollution

and increase resilience in Greater Cairo (Cairo, Giza, and Qalyubia governorates) in collaboration
with various stakeholder ministries and agencies including the Ministry of Locpimeatel

(MoLD), Waste Management Regulatory Authority (WMRA), Qalyubia Gové@Gjatnd

Cairo Transport Authority (CTA). The Environmeatal Social Commitment Plan (ESCP), part

of the loan and grant agreements, outlines necessary measures and actions such as institutiona
arrangements, staffing, training, monitoring, reporting, and grievance management, while
specifying environmental andciab instruments to be adopted under the World Bank's
Environmental and Social Standards (ESS). An Environmental and Social Management
Framework (ESMF) and a Resettlement Framework (RF) have been prepared for the entire
subprojecin accordance withbothe WB ESS&6s and national regul
and Social Impact Assessment (ESIA) was conducted for specific components including the
Qalyubia Sanitary Landfill, the shared construction and demolition waste treatment facility, and
the generakccess road. Labor Management Procedures (LMP) and a Stakeholder Engagement
Plan (SEP) have also been prepared, with the overall environmental and social risk classification
of thesubprojecbeing High.

1.2 The Greater Cairo Air Pollution Management and Climate Change

Project Components
The Projectfocuses on two main sources of air pollution: solid waste management and vehicle
emissions in GC regiofhe Projectis divided into six main components: Component 1:
Enhancing the Air Quality Management (AQM) and Response System; Component 2: Support
the Operationalization of Solid Waste Management (SWM) Master Plans in GC; Component 3:
Vehicle Emission Reduction; Campnt 4: Communication and Stakeholders Engagement;
Component 55ubprojecManagement and Monitoring and Evaluation (M&E)Cantbonent
6: Enhanced ®Vaste and HCW management for Reduction of uPOPs.
Component 2 of theubprojectfocuses on supporting the operationalization of Solid Waste
Management (SWM) master plans in Greater Cairo. It aims to improve SWM services in
accordance with each Governorateds specific
Subcomponent 2.1 inves waste management infrastructure, Subcomponent 2.2 supports
response to the COVHDO pandemic and improves healthcare waste management, and
Subcomponent 2.3 focuses on enabling activities, capacity building, and ahstitution
strengthening.
The Abu Zaabal Dumpsite closure, hereinafter referred to as theojeah is part of
Subcomponent 2.1, which focuses on improving waste management infrastructure to reduce air
pollution and climate emissions. This includes developing the Integrated/sviasfement
Facility IWMF) at 10th of Ramadan, rehabilitating dumpsites like Abu Zaabal, establishing
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hazardous waste disposal sites, constructing environmentally controlled transfer stations, and
upgrading recycling infrastructure.

1.3 ESIA Objectives

This report provides tHenvironmental and Social Impact Assessment (ESI#e closure of

the Abu Zaabal Dumpsiie Qalyubia Governorat&he primary purpose of the document is to

identify, assess, gmwpose measures/actioneftectively manage potentieiect, indirect, and
cumulativeenvironmental and social impacts associated with the closure and rehabilitation of the
site. The assessment covers all relevant phases, providing a comprehensive understanding of the
site's impact throughout itsfdiient phases, namely, closure, interim phase of waste receival and
postclosure management described in more detail in s2dilore specifically, key objectives

of this ESIA are as follows:

1 Describe the subproject's components and activities relevant to the environmental and
social assessments.

1 Identify applicable national and international legal requirements and guidelines.

1 Assess the baseline status of environmental and social conditions.

1 Evaluate potential sigpecificdirect, indirect and cumulatievironmentakocial and
health and safeiypacts.

1 Develop environmental and social management and monitoring plans in compliance with
relevant legislation.

1 Establish the roles and responsibilities of all parties involved in the subproject's
environmental and social management.

1 Document key environmental and social concerns raised by stakeholders during public
consultation activities.

1 Ensure the existence dbaevance Redress Mechanism (GleMpdging and handling
complaints.

1.4 ESIA Methodology

The Environmental and Social Impact Assessment (ESIA) was conducted using a combination of
primary and secondary data sources, including desktop research, field site visits, environmental
measurements, and stakeholder consultations. The assessmecbardimese with hianal

regulations and the World Bank Environmental and Social Framework (ESF).

1. Data Collection and Baseline Assessment

To establish baseline conditions, the ESIA process incorporated multiple methods:

1 Field Surveys & Measurements such as air antheaisgrements

1 Stakeholder Consultations to engage local communities and relevant stakeholders to assess
concerns and gather mitigation recommendations.

1 Desktop Study to reviewing reports, legislation, and online resources to evaluate the
environmental and soeeconomic conditions of the project area, existing solid waste
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management systems, and regulatory frameworks, including relevant technical reports
created by the technical consultant.
T Site Visits & Field Observations:
o The initial site visit tdbu Zaabal Dumpsite on April 2, 2024, identified key
environmental and social concerns.
o Subsequent specialized visits were conducted to further investigate these findings
through targeted measurements and assessments.

2. Coordination with technicalconsultant:

From the early stages of the ESIA, a coordination and communication channel was established
with the Technical Advisory Consultant to ensure alignment with:
1 Technical design documents.
1 Engineering surveys and feasibility studies.
1 Environmental and social considerations in line with national and international
standards.

3. Impact Assessment & Management covering three key phases:

Project activities were grouped into phases to simplify the assessment, as activities within each
phase are expected to have similar impacts.

1 Civil Works Phas@Assessing potential constructielated impacts.

1 Fresh Waste Reception Phék&aluating operational impacts.

1 PostClosure PhaseAddressing lonterm environmental and social implications.
Since thg@hasing does not reflect exact timing or spatial distribution, potential overlaps between
activities across phases are considered in the cumulative impact assessment.

4. Cumulative Impact Assessment

Cumulative Impact Assessment was conducted to examine potential combingalestibects
receiving fresh waste and closuwreks taking place simultaneously

5. Environmental and Social Management and Monitoring Plan

To mitigate risks, an Environmental and Social Management PlanWiBNR)lowed the
same phasing introduced abovemaAnitoring plan was therdevelopedto monitor
parameters

ENVIRONMENTAL SOLUTIONS
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2 Abu Zaabal Dumpsite ClosureDescription
2.1 Background

Abu Zaabal Dumpsite was originally planned for closure in 2021, but remains in operation due to
the absence of a fully functional alternative and the limited capacity of the EI Obouh&ndfill,
second waste disposal dumpsite in QaBdorarnorateAbu Zaabal Dumpsiteliscated in Arab
El-Olaykat occupying an area of 106 feddans The dumpsite continues to receive
approximately 1,570 tonnes of municipal solid waste (MSW) daily fromaveasvithin the
governorate

Figure 2—1Abu ZabalDumpsﬁe in Qalyubia Govérnorate, ‘Egypf

Abu Zaabal functions as an open dump without containment measures or engineered barriers, and
both past and ongoing waste disposal activitiesxarecempliantwith recognized safety and
environmental standards.

This has resulted in significant environmental degradation, including contamination of air, soil,
surface water, and groundwatethe surrounding are@he site also experiences frequent fires
and smoke emissions due to the lack of compaction as slagumer?-2:.

4 Draft Geotechnical investigation Report
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i N S

Figure 2-2: Conditions at Abu Zaabal Dumpsite.

Urban expansion has led to the development of residential and other land uses near the dumpsite,
increasing the negative effects on surrounding communities. The baseline environmental
assessment in sectidrl further elaborates on these conditions. Additionally, groundwater,
subsurface water, and surface water seepage have resulted in the formation-Ofafkath El

lakes, as shown in the accompanying figure.

£ Loke A ares » 374,000 m2
R ) Lake B area = 121,000 m2
o ) Lake C area = 77,000 m2

Figure 2-3: Arab El-Olaykat Lakes

The closure of Abu Zaahaill be carried out alongside the development and commissioning of
the first cell of Qalubia Governorate Sanitary landfilodt of RamadanNNMF, ensuring a
structured transitioand diversion of waste
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2.2 Project Layoutand Design Concept

To prepare the site for closure, the Abu Zaabal Dumpsite will be reshaped and covered to ensure
longterm stability and environmental protectida.achieve this, the site has been divided into

t wo areas, referred to in this documemet as 0
after the otherather than all at once to ensure waste disposal operations continue without
disruption The final waste body, once both phasesl@sedwill have gradual sloped sides and

a service road around its base to facilitate maintenance and monitoring. Terraces will be introduced
at different heights to enhance stability and allow for future upkeep.

Zone 1 will be closed first, while Zone 2 will continue to receive waste from Qalyubia Governorate.
To create space for fresh municipal solid waste, part of the historical accumulated waste in Zone
2 will be transported to Zone 1. Additionally, some o&xisting waste in Zone 1 will be
repositioned within the same area to achieve proper leveling. This process ensures a stable surface
before the cover layers are applied.

To safely manage landfill gases, an active gas collection system will tenthstalleected to
a treatment unit. Additionally, two evaporation ponds will be constructed to handle liquid waste
(leachate) extracted from the waste body.

Once the final cover is applied, the site will be maintained through regular monitoring and upkeep
to ensure environmental safety and-teng stability.

At the site entrance, approximately five feddans will be cleared of waste to accommodate essential
facilities, including a gas treatment unit, administrative buildings, parking, and landscaped areas.

The overall site layout is shown in the figure below
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2.3 SubprojectComponents
2.3.1 Stability Structures

Ensuring the stability of the dumpsite is essential for its safe closure-tanthlemgronmental
integrity. Given the large volume of waste and the varying site conditions, two key stabilization
measures will be implemented.

Before construction begins in each zone, a reinforced waste wall will be built around it to support
steeper slopes and maintain structural stability. This structure, strengthened with geogrid layers,
will help distribute weight evenly, prevent erosioreresudte the longerm safety of the site.

Additionally, some areas of the dumpsite, particularly where waste was historically disposed of in
water bodies, require further stabilization. To prevent ground instability, specific sections of the
site will be reinforced with stability pads using Hamkifiulky construction and demolition waste
(CDW).as shown inFigure2-5.

Figure 2-5: Stability pads using C&D waste

2.3.2 Final Top Cover

The waste dumpsite will tevered with a final top cover with layers as follows in order from the
bottom up:

T

Final Compacted Waste Layer: Provides a stable foundation for the cover system and
prevents uneven settlement over time.

Separation Layers (Geotextile): Placed between various layers to prevent mixing of
materials and maintain the integrity of each functional layer.

Sand Bedding Layer: Protects underlying components and provides a stable base for
drainage layers.

Gas Drainage Layer (Gravel): Allows landfill gases to escape safely, preventing pressure
buildup and reducing the risk of explosions or uncontrolled emissions.

High density polyethylene (HDPE) Layer: Acts as a barrier to prevent rainwater
infiltration, reducing the formation of leachate that could contaminate groundwater.
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1 Stormwater Drainage Layer (Gravel): Facilitates proper water runoff to prevent erosion
and control surface water accumulation.

pllal O35

HDPE TEXTURED 2 mm bl ool s oL

WASTE SR

Figure 2-6: Lining layers
2.3.3 Landfill Gas Collection and TreatmeniSystem

An active gas collection system will be installed to extract landfill gas and route it to a treatment
unit with two flare units. The system includes 88 gas wells, 23 of which will also facilitate leachate
extraction through separate piping. Gas collemtidrireatment will be managed through two
separate networks, a northern and a southern line.

The landfill gas management system consists of two collection types: horizontal pipes integrated
into the gas drainage layer and combiegtalvells that collect both landfill gas and leachate.

Gas is transported through a network of pipes to 16 substations, where flow regulation ensures
stable gas quotity. The extracted landfill gas will be treated using twedemgerature flares,

installed east of the dumpsite

FcoCon Serv

ENVIRONMENTAL SOLUTIONS




ESIA for the Closure Plan of Abu Zaabal Dumpsite

2 Leachate and Gas Collection Well Details
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Figure 2-7: Gas Well Types
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2.3.4 Leachate Collection and Treatment System

The leachate management system includes submersible pumps installed in vertical gas wells to
extractleachate, reducing its level above the lake and improving gas collection efficiency. The
extracted leachate is directed through a network of pipes to a main collection line, which transports
it to two evaporation ponds. These ponds, covering a total 2rfeaaans, are located over the

stability pad to enhance site stability while facilitating the evaporation of up to 35 m3 of leachate
per day.

Leachate main
connection pipe to
I ‘ B evaporation ponds
° ‘ | Evaporation
| N Ponds

Leachate
Collection
Pipes

Figure 2-8: Leachate system details witkevaporation pond connection

The location of the evaporation ponds is shown in the figure below.

. 5
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Section A-A
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Evaporation ponds will Bally lined to contain the leachate and contaminants argideoid
anyleakageand act asontaminant migration to the soil or groundwater. The liningftayers

the bottom ugonsist of @ompacted subgrade;aotextileClayLiner (GCL), a textured HDPE

layer for containment, a protective geotextile layer, and a concrete layer for durability and stability
lakesas showiin figureFigure2-10

| TYPICAL DETAILS OF LINER SYSTEM FOR
01 LAK EVAPORATION LAKES

100mm CONCRETE b e Al Ak
1.4men HOPE 2o ved Wl e A
GCL Byl putoad (obet i Rkek

Figure 2-10 Lining Layers
2.3.5 Internal Roads and paved areas

A surrounding road at slope toe and steps with lighting, drainage)esinggj and signs will
serve the purpose of maintenance and body stability. An access road will be constructed to the
evaporation ponds area.

The site will also have a ramp leading to zone 2 and another leading to zone 1 as illustrated below.

Line separating berween
Zooe 1 and Zone 2

Evaporadon Poad

Zone 1
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Figure 2-11 Surrounding Roadand access ramps leading to zone 1 and zone 2

2.3.6 Area Facilities
The followingfacilitiesand securitycomponents will be introduced prior to commencement of
works:

Administrative area and labor building
Guardroom

Car parking

Main gate and Fence

Equi pment d parking shed
Loading vehicles parking
Weighbridge control room
Weighbridge

Landscaping

Access Road

Septic tank

= =4 4 4 -8 -5 5 4 42 -9

=

2.4 SubprojectPhasesand Activities

This section summarizedl onsite activities following the completion of the planning,
design/feasibility, and tenderstggesThese activities were assessed for environnsenial
and health and safatypacts.

To streamline the assessment, the Consultant categorized them into three phases, grouping similar
activities together as follows:

4. Civil works phase:
a. Emptying of void space from zone 2 &radsferring them to zone 1
b. Clearing space for buildings in zone 1
c. Reshaping of waste dump body, construction of stability structures (waste wall and
stability pads), installation of final top cover, drilling of landfill gas wells and laying of
leachate collection pipes in both zone 1 and zone 2
d. Construction of evaporation ponds
e. Installation of gas treatment System
f. Construction of ancillary infrastructure.
5. Receiving of fresh wast@hase Will include the receipt of fresh waste in zone 2.
6. Post closure phaseAccording to the Egyptian Code, no activities are allowed on the waste
body of closed/covered landfills for at least 15 years. The European Union guidelines specify
a posiclosure care period of 30 years. In compliance with the Egyptian Code, constructing
buildings on the waste body is prohibited. However, lightweight structures consisting of a
single floor may be permitted after the-plmsture care period, following the relevant codes.
Post closure activities will therefore only sbo$aftercarectivities whickwvill be carried

FcoCon Serv

ENVIRONMENTAL SOLUTIONS




ESIA for the Closure Plan of Abu Zaabal Dumpsite

out using specialized equipment for gas management, leachate control, soil stabilization,
vegetation maintenance, and environmental monitoring.

The phases group similar activities to streamline impact assessment, as they are expected to resul
in similar impacts. The phasihges not consider potential overlaps in timing, where some
activities within a single phase may occur at different times and could coincide with activities from
other phases. It also does not account for how activities are distributed across dievént area

the site.

Time overlaps are captured and addressed in the cumulative impact assessment. The activities
within each of the phases is summarized in the block diagram below.

Sub-Project
Stages
| f |
Design/ Tendering/ Illimplementati
Feasibility Bidding o
|
| | | |

Shaping and

. . . Receiving of fresh
Closure of Zone Cg‘n?.tr.l:.(‘\’t'on (/:::é;rﬁﬁ?nozfovr\::szte Shapgfgz?)r;ti(z:losure waste in zone2 Post closure
1 cuvities (Transitional activity)

Cut volumes from Zon
— 2to create void for |— Construct Stability Pads — Reshaping of zorz
fresh waste

. : : Closure including final
Shaping and fill Construct Evaporation L
activities in zong | Pond coverl (Ieaa)gr:{egas g

Closure including final

L— cover layers, gas and—  Install Gas Flare
leachate
Clearing space for Civil works phase
buildings and

— construction of admin
buildings, weigh bridge
et@ -
Receiving of fresh

waste phase

waste/earth wall in zone
1
Post closure Phase

Figure 2-12 Subprojectactivities

The table below outlines the sadbivities involved in each phase. Theseaduhties are
considered the potential impgenerating activitiesnd hence provide a basis for the impact
assessment.
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Table2-1- SubActivities by phase

Civil
phase

works

 Activities
Emptying of void space fro

Sub-Activities

Excavation of waste

zone 2 and transferring them ¢ Hauling of Waste
zone 1
Reshaping of waste dump b¢ §  Cutting334232.40 m3 and filling 1391535.18
historical waste ipnel
9 Cutting 727057.29 m3 of historical waste one
2 and filling 1257263.66 m3 for stability purpos
1 Hauling waste and relocating
1 Compaction

Construction of waste wall

Excavation and installation of geogrid

Construction of stability pad

Backfilling C&D waste in lake

Installation of dumpsite fin{ § Laying of protective layer and levelling
top cover § Laying of linindayers
Installation of landfill gg q Drilling and installation of landfill gas wells
collection and treatment f Placement of gas collection pipes
1 Connection to the gas extraction system
1 Sealing and testing of wells for efficiency
1 Integration with the landfill gas treatment syste
91 Installing Flaring systems or-ggenergy units
1 Installing nenitoring probes and gas analyzers
Laying of leachate collecti § Laying of leachate collection pipes in Zone 1

pipes

Zone 2

1 Installation of protective layerand drainag
materials
1 Connection to the leachate treatment system
1 Testing and inspection to ensure proper functio
Construction of evaporatiq  Excavation of waste
ponds 1 Leveling
1 Laying of protective layer and levelling
1 Laying of linindgayers
Installation of gas treatme § Land clearing and levelling
System 1 Installation of gas treatment system (flaring)

ENVIRONMENTAL SOLUTIONS
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Phase

~ Activities

=4 =4 =4 =8 -8 -8 -4

Construction
infrastructure including:

of ancillar

Solar pole

Guardroom building
Administration building
Weighbridgeontrol room
Main gate and Fence
Equi pmentd
Loading vehicles parking

Sub-Activities

1
1
1

Land clearing and levelling
Soil replacement under foundations and compg

Concrete pouring for foundations and struct
elements

Backfilling with clean sand

Wiremesh for fence

Installing fire alarm

Electric components

Water supply to buildings

Sewage works (utilities)

Finishing

Soil compaction and grading for landscaping
Planting vegetation for erosion control
Creating tree barriers for protection.

Marginal road

=4 =4 =4 -8 -4 _-4_-8_8_48_49_-9_-°

= =4

1
1

Clearing debris and leveling the area.

Grading and compacting the natural soil for sub
preparation

Laying and compacting a layer of granular mg
for base layer placement.

Spreading and compacting coarse aggrega
durability for surface layer.

Drainage ImplementatiaghEnsuring proper watg
runoff management.

Checking stability and making necessary adjust

Pest management

Applying pestcontrol accordingo pest manageme
plan

Receiving of
fresh waste
phase

Wastalisposal activities

1

= =4 =4 -8 -8 9

Transport ofreceivedvaste r at the entry ga
till zone 2 (traffic impacts within the site)
Tipping of fresh waste

Spreading fresh waste layers

Adding sand/C&D cover

Spreading water

Compaction

Pest management

Post closure

phase

Aftercare activities

Maintenancectivities foffinal cover system, Leach
collection system

1 Cleaning of evaporation ponds and remova
sludge

Soil and Vegetation Maintenance
Structural Integrity and Erosion Control
EnvironmentaMonitoring

Road and Infrastructure Maintenance

Pest management

=A =4 -8 -8 -
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2.5 Resources
2.5.1 Equipment

2.5.1.1 Equipment for Civil works and Receiving of Fresh Waste

While it is up to the contractor to choose the equipment needed to perform properly, some of the
commonly used equipment include the following

TableZ-2: Equipment Recommended by Design Consultant

Item of Equipment Civil works Receiving of
Fresh waste

Tracked Bulldozer 40 tonnes 2 1

Track backhoe excavator 4 4

Wheel loaders 4 4

Trucks/tipper trucks/Articulated trucks 12 6

Landfill Steel Wheel Compactors [30 tonnes weight] 2 1

Graders witlarticulated frame motor grader) for shaping of ¢ 1 1

and Fill Works

Equipment for deploying of synthetic cover 2 2

Drilling equipmentompletesvith accessories to drill gas welly 1 1

solid waste

Wheeled water tanks (for dust abatement@ngaction 2 2

requirements)

Thermal welding equipment 1 1

1 Source: Cowi and ChemonRmgress of Detailed Design Presentation. 21 Oct. 2024.

2.5.1.2 Equipment for post closure Phase

The following table outlines the kagtivities,and the equipment required for their
implementation.

Table2-3: post closure phase equijpment

Activity | Equipment Used

Landfill Gas Management Gas extraction wells, blowers, flaring systems, gas analyz

Leachate Management Leachate pumps, collection tanks, treatment plant equipm
piping and valves

Soil and Vegetation Excavators, dozers, hygi@eders, mulchers, irrigation syste

Maintenance tractors, mowers

Structural Integrity & Erosion Compactors, geotextile placement tools, retaining wall

Control construction equipment

Environmental Monitoring Groundwater sampling pumps, air quality monitoring statig
GPS, drones

Road & Infrastructure Graders, rollers, water trucks, utility vehicles

Maintenance
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2.5.1.3 Other Equipment (All phases)

Insecticide spraying equipment

Portable lighting equipment

Firefighting equipment

Cleaning equipment

Generatorand temporary electrical panels

= =4 =4 -4 -8

2.6 Labor Force

Throughout the closure and construction phase of the Abu Zaatpisite, arestimated

number ofl50employeesncluding engineers, drivers, and laborers, recruited through both direct
and indirect employment are expected.

The total workforce during the post closure pisem®und 12, including landfill manager/site
supervisor, environmental engineer, social officer, gas collection and flaring technicians, leachate
management technician, ground and cap maintenance crew, health and safety officer and
administrative officer§his estimate, drawn from experience with sisulaprojec, will be

finalized once the construction contract is awarded and confirmed in the contractor's
documentation. Contractors are encouraged itwitige hiring locally from Qalyobia
Additionally, the contractor will determine the required numbédronir &orking shifts for the
subproject

2.7 SubprojectTimeframe

Thetotalimplementation time (including the remaining dumpsite opeis2®months in total.
These are as follows:

1 Total duration of civil works in zonsgdans fronMonth 1 to Mont24
9 Total duration of civil works in zons@ans from Month 1 to Month 28

1 Receiving of fresh wagpdase is in zone 2 and spans from Month 1 to Month 15
overlapping with civil works phase.

1 Post closure activities start after full closure and have a duration of 15 years.
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3 Legal and Institutional Framework

3.1 Overview

The Abu Zaabal Dumpsi@osureSubprojecwvill adhere to the National laws and to World Bank
Environmental and Social Standaftie sections below provide a summary of applicable laws
and standards.

The detailed legal framework is available in the Environmental and Social Management Framework
(ESMF) prepared for the Greater CairoPaillution Management and Climate Change Project,
which is publicly dtsclosed on the Bankds we

3.2 National Laws, Regulations and Codes

In Egypt, environmental regulations are governed by the Egyptian Environmental Affairs Agency
(EEAA), which operates under the Ministry of Environment. The primary legal framework
guiding environmental protection is Law No. 4 of 1994 concerning theidtrodédhe
Environment. This law empowers the EEAA to regulate and control various environmental
aspects, including air and water quality, waste management, and biodiversity coftservation.

Waste Management Law, Law 202 of 20@(@ts Executive Regubais provides precautionary measures
for potential release of pollution

The following are the most relevant laws fosulhgroject

1 Decrees number 1095/2011, 710/2012, 964/2015, 544/2016, 75/2017, 618/2017 and
1963/2017 for the amendment of éheecutive regulations of the environmental Law number
4/1994.

1 Law number 38 /1967 concerning the general cleanliness and its executive regulations.

1 Law No. 48/1982 concerning pollution protection of the River Nile and the water channels
and its executive regulation.

1 Law 93/1962 regulating the discharge of liquid waste to the public sewage network. The

executive regulations of this law as amended by Minister of Housing decree 44/2000.

Traffic law 66/1973 amended by law 121/2008 and updated in 2018

Decrees number 211, 134, and 126 of Law 12/2003 on labour and workforce safety

Law 94/2003 on establishing the National Council for Human Rights (NCHR)

Law 137/1981 governing labor relations and the duties of both employee and employer

Law No. 117 of 1983 Amended by Law No. 12 of 1991 for the Protection of Archaeological

Areas and Cultural Heritage

1 Law No.44 / year 2000 sets the acceptable limits for using wastedwate (W) at three
treatment levels, primary, secondary, and tertiary

1 The Egyptian Code of Design Principal and Implementation Conditions for Municipal Solid
Waste Managememntsiems

= = =4 4 A

5 https://documents1.worldbank.org/curated/en/739341590759685510/pdf/Envirorarek&dciat
ManagementrameworkESMF~EgyptGreaterCairo-Air-PollutionrManagemenand Climate ChangeProject
P172548.pdf
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1 Egyptian Labor Law number 12/2003 and Decrees 134/2003 and 126/2003, and the
Occupational Safety and Health Convention No. 155 ratified by Egypt. These laws require risk
mitigation in workplaces, safety training, PPE provision, emergency responsegagparedn
and clear delineation of OHS responsibilities. The subproject will comply fully with these
standards and integrate them into the OHSP and contractor obligations

1 The National Occupational Safety and Health Regulations (Decree 211) and Occupational Safety and
Health (OSHA) define the key risks

3.3 World Bank Environmental and Social Standards

The World Bank Environmental and Social FramewW@8Fj s et s o u't t he Worl
commitment to sustainable development, through a Bank Policy and the ten Environmental and
Social Standards which are designed to guide borrowers to operate in compliance with good
international practices in the key areas ofoanvéntal and social issues and impacts. The table
below showthe 10E&S standards as stipulated by the WB and indicates their applicability to the
Subproject

Table 3-1 Applicability of WB Environmental and Social Standard (ESS) to thigubproject

Environmental & Applicability to

Social Standard Title of the ESS the Subproject Justification
(ESS) (YIN)

ESS1 is relevant to tlsigbprojectiue to
Assessment and the environmental and social risks and
Management of impacts
ESS 1 Environmental Yes associated with the activitieeluding
and Social Risks those defined by the Environmental,
and Impacts Health, and Safety (EHS) Guidelines
established by the World Bank Group
ESS2 is relevant to tisisbprojectiue to
Labor and
. the need for workers and health and saf
ESS 2 Working Yes . . .
. impacts associated with the nature of
Conditions ) o
subprojecactivities.
Resource ESS3 is relevant to tlsisbprojectiue to
Efficiency and activities involving consumption of
ESS 3 Pollution Yes resources and generation of pollution.
Prevention and
Management
. ESS4 is relevant to thebprojectiue to
Community ossible risks and impacts on the
ESS 4 health, safety anq Yes P . P
security community
health and safety frasabprojectctivities.
Land Acquisition, The land is state owned land. However,
Restrictions on ESS 5 is relevant to tlsisbprojectiue to
ESS 5 Land Use and Yes the provision of alternative job
Involuntary opportunities for waste pickers through t
Resettlement Livelihood Restoration Plan.

6 http://pubdocs.worldbank.org/en/837721522762050108/EnvironmantiocialFramework. pdf
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Environmental & Applicability to

Social Standard Title of the ESS the Subproject Justification
(ESS) (YIN)

No natural habitat or natural protector|

Biodiversit . . :
.y property issues, or habitat that incl
Conservation anc L - .
. significant biodiversity value have b
Sustainable

ESS 6 Yes identified during site visits or desk stug
Management of . . L

Livina Natural hence the risk ofSubprojectactivities

9 affecting natural habitats or naty

Resources . . -
protectorate property is considered mini
Indigenous No indigenous people are identified in
Peoples/Sub connection theubprojedis bound
Saharan African
ESS 7 Historically No
Underserved

Traditional Local
Communities

ESS8 might not be relevant toshbproject
given there are no archaeological sites i
subprojecarea. However, in case of find

ESS8 Cultural Heritage, Yes any objects of cultural value a chdimoks
procedure has been developed for
subproject
ESS 9 Fmanmal' . No Not Applicable
Intermediaries
kehol . .

Stakeholder ESS10 is relevant to teaebprojectdue to
Engagement and . .

ESS 10 . Yes the involvement of various stakeholders
Information o .

i complex implications of tlseibproject

Disclosure

3.3.1 EHS Guidelines (World Bank Group)

The Environmental, Health, and Safety (EHS) Guidelines established by the World Bank Group
are technical referenc®cuments that provide international best practices for managing
environmental, occupational health and safety, and community health risks in various sectors.
These guidelines support compliance with the
andare used by borrowers and developers to design and implement sustainable and safe projects.

3.3.2 EHS Guidelines for Waste Management Facilities EHB

The Environmental, Health, and Safety Guidelines for Waste Management Facilities provide
comprehensive guidance on managing municipal solid waste and industrial waste. These guidelines
cover various aspects, including waste collection and transportreegipte unloading,
processing, and storage, as well as landfill disposal, physicochemical and biological treatment, and
incineratiorsubprojed. They also address induspgcific waste management activities, such as

those related to medical waste, nipal sewage, and cement kilns.

" Waste Management FacilitieFinal - December 7.doc (ifc.org)
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ESIA for the Closure Plan of Abu Zaabal Dumpsite

3.3.3 Other Relevant International Standards and Guidelines

1. International Labor Organization (LO)

Egypt has been a member of the International Labor Organization (ILO) since 1936 and
has signed 64 conventions that regulate labor standards and working conditions. In 1988
Egypt ratified the Occupational Safety and Health Convention of 1979 (No. 152)

2. Hazardous Materials and Chemicals

T

T

Convention Concerning Prevention and Control of Occupational Hazards Caused by
Carcinogenic Substances and AgEditd

Bamako Convention on the Ban of the Import into Africa and the Control of Trans
boundary Movement and Management of Hazardous Wastes withih98ftica

Amendment to the Basel Convention on the Control of Trans boundary Movements
of Hazardous Wastes and Their Dispb386

Stockholm Convention on Persistent Organic Pollutants (RQ02s)

3. Atmosphere, Air Pollution and Climate Change

United Nations Framework Convention on Climate Chaaga

Montreal Protocol on substances that deplete the dA8%

Kyoto Protocol: Calls for Implementing and/or further elaborating policies and
measures that result in limitation and/or reduction of GHGs ermig86n

Paris Agreement under the United Nations Framework Convention on Climate
Change015

4. Health and Worker Safety

1

International Labor Organization Core Labor Stand@@5

Convention Concerning the Protection of Workers Against Occupational Hazards in
the Working Environment due to Air Pollution, Noise and Vibra8a@i

Occupational Safety and Health convention: Convention No. 155 on Occupational
Safety and Health provides for the adoption of a coherent national occupational safety
and health policy, as well as action to be taken by governments and within enterprises
to promote occupational safety and health to imyireve

Convention on the Rights of the Child ($RI®90

3.3.4 Permitting

3.3.4.1 Egyptian Permitting Procedure

Developers must submit Bmvironmental mpactAssessment (EIA) study to the Competent
Administrative Authority (CAA), which ensures the study complies with the guidelines from the
Egyptian Environmental Affairs Agency (EEAA). Upon verification, the CAA forwards the
application to the EEAA, which evaasit within 30 days. If necessary, EEAA may request
amendments before approving the report. Approved management plans become legally binding
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for the developeiSubprojed are categorized-BAC-scoped B) according to the severity of
environmental risks and impacts

The CAA for thissubprojectis the Qalyubiya Governorate According to the EEAAthe
subprojectfalls underCategory G Subprojecs, which requires thpreparation of a full
Environmental and Social Impact Assessment (ESIA) and requires organizing a public
consultation meeting.

3.3.4.20ther Permits

Law 9/2009 and its amendments, requires establishments to keep environmental registers and
notify EEAA of noncompliance. There are specific regulations for hazardous waste management
and detailedocumentation requirements. Various permits are needed for operating a Municipal
Solid Waste dumpsite, including approvals for civil defense, construction, and operation. These
permits are issued by authorities such as the Civil Defense Authority, Ed@ifstjaln
Development Authority, and others.
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4 Environmental and Socioeconomic Baseline

4.1 Site Location andAdjacentLand Uses

Abu Zaabal Dumpsite is locatedArab ElOlaykatvillage in Khanka District in Qalyubia
Governorate. The site is surrounded by a variety of activities, as follows:
A Residential areas to the East, West and North, with distance less than 500 m.
A Al Akrasha industrial area adjacent to the east (at a 1 km distance), with several industries
(covering an area of approximately 100 acres), including a cwnaspgratingacility for
the separation and treatment of municipal waste (Khanka factory).
A military area owned by the Ministry of Defense to the north (covering an area of

approximately 200 acres).

13 medical incinerators owned by Ministry of Health. However, not all are currently

operationalThey fall at distanckess than 500.m

Petroleum and Mineral Resources (covetotglareaf approximately 140 acres).

A
A
A 3 artificial lakes resulting from previous mining activities and belonging to the Ministry of
A

Areas of backfilled lakes created randomly by locals (covering an area of approximately 15

acres).

The map below summarizes the &egroundingland usesind distancesrom Abu Zaabal

Dumpsite site.
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Figure 4-1: Abu Zaabal Dumpsite location and the surrounding areas.
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The Consultant identified the sensitive receptors arowsubihrejecsite. These are summarized

in the Table below. The locations of these are shdviguire 4-1

Table4-1 Closest Sensitive Receptors within Area of Influence

Receptor Type

Receptor

Distance (m)

Direction from the

Site

Agricultural Nearest Agricultural Area | 720 North-East
NearesEducational Facility | 340 North
Military Training Camp for the Arme| 750 North East
Forces
Transport Railway 170 SouthWest and
South East
Port Said St. 0-1,400 East
Healthcare ArabEl-Olaykat Health Unit | 450 South
facilities Abu ZaabaRailway Hospital| 750 West
Kalila Hospital 2,500 North- East
Residential ArabEl-Olaykat AlQibleya | 370 South West
Community Housing (neare{ 170 SouthEast
Residential Community)
NazletArab Juhayna 300 North and North
East
Izbat Bata 2,000 North-East
Water Bodies 3 lakes Adjacent to site| Northern lake
SouthWest
South
Ismailia Channel 750 West
Nile River, Damietta Branch| 1,350 East
Subsurface water| Subsurface depth The measured | Below ground
GWL ranged surface (bgs).
between 2.65 m
and 4.97 m
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4.2 Environmental Baseline

The environmental baseline for a dumpsite refers to the existing environmental conditions and
characteristics of tkebprojecarea before the construction and operation of the facility. It serves
as a reference point for assessing the potential environmental impacts associated with the facility.

4.2.1 Climate®

Meteorological data at the nearest station, Ar@aykat, only a few meters (about 200 m on
average) south and west of Abu Zaabal Dumypsiteused to obtagtimatedata relevant to the
subproject area.

Temperature

The monthly average for the maximum temperature reaches its peak value in July and August (38
°C), and its minimum value in January (21 °C) whereas the monthly average of minimum
temperature reaches its highest in July and August (21 °C) and its Felvasarip (7 °C).

Table4-2: Average monthly temperatures in Abu Zaabal (based on data from 30 years of
observation)

Month

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Max °C 21 22 25 20 34 37 38 38 35 32 27 22
Min °C 7 7 9 11 15 18 20 21 19 17 13 9

Mean°C 14 145 17 155 245 275 29 295 27 245 20 15.5
Source: Meteoblue

Air Temp.

Rainfall

The distribution of rainfall in Egypt shows its maximum values over the Mediterranean coast, with
a rapid decrease towards the south. The mean annual precipitation in the last thirty years at the
subprojecarea is 21 mm. The rainfall reaches its maximum value in January (4 mm). Furthermore,
it reaches its minimum value in the months of June, July (0 mm).

Table4-3: Average rainfall data in thesubprojectArea (based on data from 30 years of
observations).

) Month Annual
Rainfall
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(mm/
month) 4 3 3 , ) / / 1 1 1 2 2 21

Source: Meteoblue

8Meteoblue (202) . Cl i mat @Qalfubes d alt i ®ch)d . 6
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Wind Speed

According to Weather Spark meteorological data, the average monthly wind speed ranges between
11 Km/h and 13 Km/h. Dry hot dudaden which blows mainly from south and southwest, also,
Khamasin winds blows occasionally for about 50 days during sprititg flamtheast direction.

As per the Wind Rose shown below, the prevailing windssabitrejectirea blow from the
North-west direction

Table4-4: Average monthly wind speed in th&ubprojectArea (based on data from 30
years of observations)

Month
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Max. (km/h) 21 21 23 24 25 26 24 23 23 21 19 18

Min. (km/h) 5 5 5 5 4 4 4 3 3 4 4 5

?l"(ren"’;ﬂ) 2 12 13 13 13 13 12 11 11 11 11 11

Source: Meteoblue

Wind Speed

4.2.2 Air Quality

4.2.2.1 Ambient Air

Ambient air quality measurements were made for a period of 24 hours in 4 specifidrocations,
compliance with Egyptian Environmental Law 4/1994 aachéadments as well as G/&neral

EHS GuidelinesThe sitespecific air quality measurements were conducted using standard
ambient air quality monitoring instruments utigesupervision of an experienced specidiest.

below table shows the GPS coordinates of the ambieasiurement

Table4-5: Coordinates of Measurement Locations

Measurement Locations N coordinates E coordinates
Point 1 (P1) 30°17'7.71"N 31°20'54.29"E
Point 2 (P2) 30°17'17.64"N 31°20'57.76"E
Point 3 (P3) 30°16'33.23"N 31°21'21.36"E
Point 4 (P4) 30°16'44.95"N 31°20'52.93"E
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Figue4rZ: Location of the four measurements points

The four measurement points for air and noise quality around the Abu Zaabal Dumpsite were
selected to assess the site's ambient baseline conditions.

P1 and P2are locatedlownwind and adjacent to the dumpsitewhere pollutant levels are
expected to be highest due to prevailing wind patterzisd PBwere selected to assess baseline
conditions at close residential areas.

Detailed report of the air quality measurements and the methodoilegiyded im\ppendix 1
The results of the measured parameters are listed in the table and illustrated in the figure below.

Table4-6: Measurements Results

me o s comm) ras o J1sr

Point 1 37.3 57.40 3.45 324 52.1 65.4
Point 2 43.97 66.78 3.99 354 56.1 72.2
Point 3 59.14 87.62 5.03 33.2 50.3 63.7
Point 4 39.81 60.23 3.9 L U
Limit ( pg/m3) WB 2001 hour 125 ------ 75 150 -
Limit ( pg/m3) National = 150 125 10 (mg/m3) 100 150 230

While all recorded results confirmed compliancepficable ambient air quality standards, the
measurements were based on spot samtiogrding to interviews with differetéikeholders
including nearby residents, airissions and smotdenthe wastesdisposed in the dumpsite

ignite and spread, especially during summer times. In addition, the air quality deteriorates
significantlywhen the incinerators were not operational. However, exceedances of ambient air
limits are expected due to the presence of the medical incinerator near the siteid€hts is ev
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from visible smoke emissions from the incinerator stack, indicating uncontrolled air pollution as
shown in the figure below.

-

4.2.2.2 Odour

The consultant conducted thorough consultation activities to establish a baseline of odour impacts
prior to the subproject's initiation. This effort was essential in understanding the existing
conditions and potential concerns of nearby residents. Nucwrqlaints from residents living

in buildings close to thikeimpsite havieeen documented, with many expressing frustrations over

the foul odours. These odours, according to the consulted groups are particularly pronounced
during the summer months, whenrmer temperatures can exacerbate the issue. This was
discussed further in Sectfbn

4.2.3 Noise & Vibration

Noise levels were measured at the same four air quality measurement locations for a period of 24
hours measurements as per the international standard using type 1 precision noiselibeel meter.
noise measurement locations are the saméaisahs.

The results of the measurements of surrounding ambient noise levels were compared to the
permissible national limits as well as international limits of WB. The four point of noise
measurements were found to be compliant with permissible Det&ded report of the noise

quality measurements and the methodology are incléggzemdix 1

|\

]
Figure 4-4: Ambient Air Quality and Noise Monitoring System
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4.2.4 Topography

Located in the eastern region of the Nile Delta, Qalyubia Governorate has a topography that is
generally low, gradually descending from south to north. The elevation ranges from approximately
6 meters above sea level (asl) to sea level towards theadviedrieBea.

A topographic survédppendix 2 was conducted at the dumpsite to establish a baseline for its
closure and future monitoring. Chemonics Egypt Consultants completed the survey of the land
portion between May 13th and May 18th, 2023. A detailed survey of the entire site was carried out
to generate a higesolutiorDigitalElevatiorModel (DEM), capturing the site's surface features,
elevations, and internal infrastructure. This data is essential for planning the closure activities,
ensuring proper gradingaohrage, and stabilization of the site. Additionally, control points were

set up across the dumpsite to serve as reference points-fdoguost monitoring, including
settlement tracking and landfill gas movement. The Figure below shows the contodlbmap of
Zaabal Dumpsite.
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Figure 4-5: Contour Map of Abu Zabaal Dumpsite

4.2.5 Geomorphology

A geotechnical investigation was conducted over 488,180 square meters of the dumpsite to assess
its suitability for closure.

The site is primarily covered by Quaternary sediments, with groundwater movement influenced
by fractured Oligocene basalt quarries in Abu Zaabal. The main groundwater source, the
Quaternary Aquifer, consists of two layers with varying productivity.
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The Abu Zaabal lakase connected the Ismailia Canal (east of the site) and Belbais Drain (west

of the site)which are sources of freshwater. The lakes pose a significant contamination risk on
thesdreshwater sources despite th@img more than 1 km away. Formed in fractured rock and
hydraulically connected to the aquifer,Aba Zaabalakes have been found to be saline,
contaminated with sewage, and potentially polluted with industrial wastewater. This underscores a
critical environmental issue for the dumpsite closure, necessitating preventive measures to limit
further groundwater caarnination.

Figure 4-6: Western bank of Abu Zaabalake showing study area outcrop of basalt rock hill.

Geophysical surveys revealed the landfill's composition and potential environmental concerns.
The landfill consists of three main layers:

1 Top layer (Soil Type A): dry, loose sand and debris with vinichiess (3.259.75

meters).
1 Middle layer (Soil Type B): moist, denser sand and debris with variable thick@&ss (1.25
meters).

1 Bottom Layer (Soil Type BGlet, loose middle lenses: containing organic waste and leachate,
with variable thickness (42575 meters).

The total estimated landfill volume is 14.5 million cubic meters. Soil Types A, B, and C make up
38%, 55%, and 7% of that volume, respectively.

The survey also identified deep basaltic bedrock and vesgifdivity zones in the northern half

of the landfill, which may indicate concentrated leachate flow paths as Eimwe 4A7.
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