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Confidentiality 

This report has been prepared on behalf of and for the exclusive use of Tahrir Petrochemicals, 

and is subject to and issued in accordance with the agreement between Tahrir Petrochemicals 

and WorleyParsons.  WorleyParsons accepts no liability or responsibility whatsoever for it in 

respect of any use of or reliance upon this report by any third party. 

Copying this report without the permission of Tahrir Petrochemicals is not permitted.  
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EXECUTIVE SUMMARY 

Tahrir Petrochemicals has assigned WorleyParsons to conduct an Environmental and Social Impact 

Assessment (ESIA) study for Tahrir Petrochemicals Complex located in the Economic Zone, Ain 

Sokhna, Suez, Arab Republic of Egypt. This report presents the results of the ESIA study for the 

proposed project.   

The Engineering, Procurement and Construction (EPC) contractors of the proposed project are Linde 

(Germany) for the Ethylene Plant and utilizing its own technology for naphtha cracking; whereas, 

“Axens, Uhde and JSR” technologies will be utilized for the other liquid products.  In addition, the 

Korean SK E&C is the contractor of the Polyethylene Plant utilizing Univation technology.  Moreover, 

Maire Tecnimont/Archirodon are the contractors of the OSBL components including the different 

facilities, the tank farm and jetty area as well as the different products transport pipelines from the 

Main Plant area to the port. The Main Plant total area is approximately 2.6 million m
2
 and located 

approximately 33 km southwest of the city of Suez.  Additionally, the proposed Complex has a 

dedicated 800 thousands m
2
 storage area located at Sokhna 1 (McDermott) Port (Tank Farm).  The 

liquid products are to be exported from the same port; in addition to Naphtha feed, Diesel Fuel and 

other materials importing. 

The overall objectives of the ESIA study are mainly to assure compliance with the regulatory 

requirements; identify and analyse sensitive components of the existing environment; determine the 

type, nature and importance of the probable environmental impacts during its entire lifetime; identify 

and recommend practical and cost effective mitigation measures; recommend a framework for an 

environmental and social management and monitoring plan for the project; and ensure that all 

stakeholders deemed to be influenced by the projects or activities are fully considered. 

The proposed Complex will use Naphtha as the main raw material and will consist of: Ethylene Plant 

& Derivatives Units, Polyethylene Plant and Utilities & Offsite (including but not limited to: seawater 

intake and outfall, power generation units, desalination plant and storage tanks). The Complex will 

produce the following liquid products with the following production capacities in MT/hr: 180 of 

Ethylene most of it used in PE production; 105 Propylene; 28.6 Butadiene; 40 Benzene; 20.5 

Pyrolysis Gas Oil/Pyrolysis Fuel Oil; and 9.5 Hexene-1 in addition to 171 MT/hr of Polyethylene solid 

product.  A dedicated Tank Farm for the different liquid products as well as raw materials storage is 

located at Sokhna 1 (McDermott) Port. Commissioning is scheduled to be initiated in 2018 and the 

operation phase is expected during the third quarter of 2019.  

The regulatory framework for the ESIA is described in Section 2 of the report, including the Egyptian 

environmental and social legislation and regulations; the international legislation; 

regional/international conventions and lenders requirements (e.g. Overseas Private Investment 

Corporation, US EX-IM Bank, Korea EX-IM Bank and European Investment Bank).  

Section 3 of the ESIA provides a description of the proposed project.  This section mainly presents 

the project location with layouts, components, description of the different project phases including the 

construction activities, process description, decommissioning phase, and the related utilities.   
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This section also includes description of the liquid effluents, solid wastes, air emissions, and noise 

levels.  It also includes the project schedule and labour requirements.  

A description of the existing environment (baseline data) is presented in Section 4, which includes the 

outcome of field visits to Tahrir Petrochemicals Complex surrounding area for baseline assessments 

as well as a thorough literature review.  Activities conducted at the field included active air 

measurements for ambient air quality, noise levels measurements, a terrestrial ecological survey that 

covered both Main Plant area and liquid products and raw material (Naphtha) pipelines routes. Data 

analysis includes analysis of air measurements and noise levels measurements. GPS coordinates 

and meteorological conditions for the measurements and sampling locations were recorded during all 

the field visits.   

Additionally, other environmental and socio-economic baseline conditions were presented in this 

section, including but not limited to marine ecology, sediments and seawater quality, flood, 

groundwater quality, geology, seismic activities, protected areas and archaeology.  

The project alternatives are described in Section 5, including the "no action" alternative; alternative 

locations for the proposed Complex; alternative technology; alternative final disposal of treated 

wastewater and alternative intake/outfall locations. 

An environmental and social impact analysis was carried out and is described in Section 6, including 

a detailed classification of the potential positive and negative impacts from the different phases of the 

proposed Complex and including impacts due to non-routine (accidental) events.  The major 

significant negative impacts identified before applying any mitigation measures are due to noise 

impacts to recreational resorts as well as impacts from marine terminal dredging activities and 

accidental events such as fire and explosion.  Different mathematical models were utilized as part of 

this section to support the adequate impact assessment such as Air Dispersion model, Noise 

Propagation model and Intake/Outfall model.  Furthermore, the results of a Quantitative Risk 

Assessment (QRA) study specifically developed for the proposed Complex were integrated in this 

section. Positive impacts are expected during the construction and operation phases of the project; 

these positive impacts are economic impacts mainly due to the following activities: purchasing/renting 

of supplies; services; creation of employment opportunities either direct or indirect and 

subcontracting. 

The mitigation measures required to eliminate/reduce the negative impacts are presented in Section 7 

of the report.  Applying appropriate mitigation measures ensure that there will be no major residual 

impacts resulting from the project.  The majority of the resultant residual impacts are considered 

insignificant or minor; however, there will be few residual impacts of moderate significance resulting 

from the impacts on air due to the reduction of air quality due to emissions, dust and particulate 

generation during construction phase among other construction and operational activities as well as 

accidental events such as fire and explosion and vehicle accidents.  For all potential accidental 

events, emergency response plans will be set in place to immediately respond to the event, and all 

employees will be appropriately trained to implement the response plans in the event of emergency.   
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A framework for the Environmental and Social Management System (ESMS) is presented in Section 

8 of this report; where the main elements are presented. These elements include but not limited to 

policy, identification of risks and impacts as well as management programs.  

The environmental and social management plans (EMPs) for the different project phases are 

presented and discussed in Section 9. This section presents a framework for providing guidance for 

developing appropriate environmental management practices. This will ensure environmental 

statutory compliance and promote effective environmental and social management at the proposed 

Complex during all project phases.  Monitoring requirements for the different phase of the proposed 

project are also provided in this section, which covers the different environmental and social aspects 

such as water, air and noise as well as local community. 

The findings of the socio-economic survey that was conducted at Ain Sokhna area are presented in 

Section 10.  In general, the local community showed a positive attitude towards the proposed 

Complex. Two public hearing sessions took place at Suez Governorate during the preparation of the 

ESIA study.  The data presented during these public hearing sessions and the details of the open 

discussions that took place are presented in same section.  By the end of the first public hearing, H.E. 

Suez Governor and the Higher Environment Committee of Suez Governorate have approved to carry 

on conducting and finalizing the required studies and present their results to the civil community 

representatives during the second public hearing session.  Whereas, by the end of the second public 

hearing, members of the Environment Committee of Suez Governorate agreed upon approving the 

proposed project and H.E. Suez Governor accordingly announced the approval of the project as long 

as that the concerns raised during the open discussion are addressed and the EIA study once 

finalized could be submitted to the CAA. 

Finally, based on the findings and recommendations of the environmental and social impact 

assessment for the proposed project, the assessment team concludes that if mitigation and 

monitoring measures are followed properly, the project shall be installed and operated meeting all 

regulatory requirements without any tangible impacts to the environment. 
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ABBREVIATION LIST 
AT Atmospheric Temperature 

ALARP As Low As Reasonably Practicable  

Av. Average 

AW Average Wind Speed 

BOD Biological Oxygen Demand 

BTEX Benzene, Toulene, Ethylbenzene,and Xylene 

BWRO Backwash RO  

CAA Competent Administrative Authority  

CAPMAS Central Agency for Public Mobilization and Statistics 

CESMP Construction Environmental and Social Management Plan  

CO Carbon Monoxide 

COD Chemical Oxygen Demand 

COPC Contaminant of Potential Concern 

CPI Corrugated Plate Interceptor 

D Decree 

DAF  Dissolved Air Flotation 

DO Dissolved Oxygen 

EDR Electrodialysis Reversal  

EEAA Egyptian Environmental Affairs Agency 

EGAS Egyptian Natural Gas Holding Company  

EGP Egyptian Pound 

EHS Environmental, Health, and Safety   

EIB European Investment Bank  

EP Equator Principles 

EPC Engineering, Procurement and Construction 

ESMP Environmental and Social Management Plans 

ESMS Environmental and Social Management System 

ESPS Environmental and Social Policy Statement 

EU European Union   

FEED Front End Engineering Design 

FRA Flood Risk Assessment  

GDP Gross Domestic Product  

GFW Gram Fresh Weight 

GHG Green House Gases 

GIIP Good International Industry Practice  

HC  Hydrocarbon 

HDI Human Development Index 

HDPE High Density Polyethylene  



 
  

ENVIRONMENTAL AND SOCIAL IMPACT ASSESSMENT (ESIA) TAHRIR PETROCHEMICALS COMPLEX, 

ECONOMIC ZONE, AIN SOKHNA, EGYPT 

k:\environment\project\455-ej6195 tahrir - naphtha cracker esia\3.0 reports (drafts)\drafts\english\opic\13.01.2015\final report rev 01.doc 
 Page ix 455/EJ6195  :  00-EN-REP-001 Rev 1 : 13.01.2015 

HHP High High Pressure 

HP High Pressure 

HSE Health, Safety and Environment  

IBA Important Bird Area 

IDA Industrial Development Authority 

IEA The International Energy Agency 

IFC International Finance Corporation 

IFC-PS Performance Standards on Environmental and Social Sustainability 

Intl.  International 

IR Individual Risks  

ISBL Inside Battery Limit 

LLDP Linear Low Density Polyethylene  

LP Low Pressure 

MAEs Major Accident Events  

MLA Marine Loading Arms  

MMSCFD Million Standard Cubic Feet per Day  

MP Medium Pressure 

MSDS Material Safety Datasheets  

MW Maximum Wind Speed 

NCD Non-communicable Diseases  

ND Not Detected 

NGO Non Governmental Organization 

NH3 Ammonia 

NO2 Nitrogen dioxide 

O3 Ozone 

OECD Organization for Economic Cooperation and Development  

OESMP Operational Environmental and Social Management Plan 

OPIC Overseas Private Investment Corporation  

ESPG Environmental and Social Due Diligence Procedures and Guidelines  

Org. Organism 

OSBL Outside Battery Limit 

PAH Polycyclic Aromatic Hydrocarbon 

PCBs Polychlorinated biphenyl  

PET polyethylene terephthalate   

PET Polyethylene Terephthalate  

PFO Pyrolysis Fuel Oil  

PGO Pyrolysis Gas Oil 

PM Particulate Matter 

PPE Personal Protective Equipment 

ppm Parts per Million 
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PPP Purchasing Power Parity  

ppt Parts per Thousand 

PS Polystyrene   

PS Polystyrene  

PVC Polyvinyl chloride  

PVC Polyvinyl Chloride  

RBO Regional Branch Office 

RH Relative Humidity 

RO Reverse Osmosis 

SBR Styrene-butadiene rubber 

SO2 Sulphur dioxide 

SPL Sound Pressure Levels  

SWT Sanitary Wastewater Treatment  

TDS  Total Dissolved Solids 

TPH Total Petroleum Hydrocarbons 

TSP Total Suspended Particles 

TSS Total Suspended Solids 

TVBC Total Viable Bacterial Count 

U&O Utilities and Offsite 

UNDP-HDR United Nations Development Program Human Development Report  

UNFCCC United Nations Framework Convention on Climate Change   

UPS Uninterruptable Power Supply 

VR Valued Receptor  

WB-EP World-Bank Equator Principles 

WD Wind Direction 

WHO World Health Organisation 

WRRI Water Resources Research Institute 

WS Wind Speed 

WWT Wastewater Treatment  

ZLD Zero Liquid Discharge 
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1. INTRODUCTION 

Tahrir Petrochemicals Corporation retained WorleyParsons to conduct an Environmental and Social 

Impact Assessment study (ESIA) for its proposed Tahrir Petrochemicals Complex project. The 

primary focus of this ESIA will be on the pre-construction/construction and operation phases of the 

proposed complex and the impacts associated with the previously mentioned two phases.  

Furthermore, other phases such as decommissioning and closure will be covered as well as part of 

this ESIA. 

Tahrir Petrochemicals Corporation is planning to develop the proposed Complex in the Economic 

Zone in Ain Sokhna, Suez, Arab Republic of Egypt. The Main Plant’s total area is approximately 2.6 

million m
2
 in addition to 800,000 m

2 
storage area located at Sokhna 1 (McDermott) Port.  The main 

components of the Complex are: Ethylene Plant (P1), Polyethylene Plant (P2) and Utilities &Offsite 

(including but not limited to; seawater intake and outfall, power plant, desalination plant, waste water 

treatment unit and storage tanks). More details on the different components of the complex are 

provided in Section  3.4of this report. Figure  1-1 shows the location of the proposed project. 

 

Figure  1-1 Proposed Tahrir Petrochemicals Complex Location 
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1.1 Background 

The proposed Complex utilizes naphtha as input raw material for the production of the following liquid 

products in mt/hr (approx.): Ethylene: 180, Propylene: 105, Butadiene: 28.6, Benzene: 40, Hexene-

1:9.5, and Pyrolysis Gas Oil (PGO)/ Pyrolysis Fuel Oil (PFO): 20.5. Furthermore, Polyethylene (171 

mt/hr) is produced using most of the Ethylene product as input material. 

A dedicated jetty located at Sokhna 1 (McDermott) Port will be constructed for importing Naphtha 

feed and Diesel Fuel Oil and other chemicals as well as exporting some of the proposed Complex 

Liquid products, namely, Benzene, excess Ethylene, Hexene-1, Propylene. Whereas, the existing 

Quayside Dolphin will be used for Butadiene product export. Polyethylene product will be exported in 

solid phase from different ports, including but not limited to DP World Port.  

The shareholders of Tahrir Petrochemicals Corporation are the Egyptian Ministry of Petroleum (24%), 

Mr. Basil El Baz (0.1%) and Tahrir Petrochemicals International (75.90%). It is worth mentioning that 

Tahrir Petrochemicals International has a number of shareholders including but not limited to Carbon 

Holdings, PSK Polyolefins, Sk E&C, Elsewedy Electric, General Electric and Vitol Group (Figure  1-2). 

 

Figure  1-2 Main Shareholders   

The technology providers and Engineering, Procurement and Construction (EPC) contractors have 

been carefully selected for developing the proposed Complex. Linde has been selected as the 

Ethylene Plant technology provider, SK E&C is the contractor for the Polyethylene Plant, Maire 

Tecnimont and Archirodon are selected as the EPC for OSBL components. After the construction 

phase, the proposed Complex will be pre-commissioned to prepare and test the Complex for the 

initial start-up. The project is expected to be starting production by Q3 of year 2019. 



  

ENVIRONMENTAL AND SOCIAL IMPACT ASSESSMENT (ESIA) TAHRIR PETROCHEMICALS COMPLEX, 

ECONOMIC ZONE, AIN SOKHNA, EGYPT 

k:\environment\project\455-ej6195 tahrir - naphtha cracker esia\3.0 reports (drafts)\drafts\english\opic\13.01.2015\final report rev 01.doc 
 Page 3 455/EJ6195  :  00-EN-REP-001 Rev 1 : 13.01.2015 

1.2 Purpose of the Environmental and Social Impact Assessment 

This ESIA would ensure that relevant national and international regulatory requirements are met and 

that the project would be conducted in an environmentally sustainable manner to meet or surpass the 

environmental and social requirements of relevant authorities in Egypt, international standards and 

guidelines, Tahrir Petrochemicals, and lenders requirements. Those include but are not limited to: 

• Egyptian Environmental Law 9 of 2009 amending Law 4 of 1994 (Environment Law) and its 

executive regulations No. 338 of 1995 modified by Prime Minister Decree no. 1741/2005 that 

has been modified by decree 1095/2011 and decree 710/2012 and the EIA guideline of the 

Egyptian Environmental Affairs Agency (EEAA); 

• International Finance Corporation (IFC) Performance Standards for the management of social 

and environmental risks and impacts; 

• The IFC Environmental Health and Safety Guidelines and other relevant World Bank guidelines 

and standards, as applicable;  

• Equator Principles;  

• Overseas Private Investment Corporation (OPIC) – Environmental and Social Policy Statement 

(ESPS) 2010, and Procedures Manual Ver 1.0, 2012, as applicable. 

• US EX-IM Bank Environmental Guidelines; 

• Korea EX-EM Bank Environmental Guidelines; and 

• European Investment Bank (EIB). 

Objectives of the ESIA include: 

• Identify and analyse sensitive components of the existing environment.  Review the existing 

literature and document the regional and site-specific baseline state, and define additional 

parameters to be investigated in order to describe the pre-project environment.  All media 

potentially affected shall be considered. 

• Determine the type, nature and significance of the probable environmental and/or social 

impacts (positive, negative, direct and indirect, reversible and irreversible, short term and long 

term) during construction and operation phases. 

• Identify and recommend practical and cost effective mitigation measures early in the process to 

eliminate, minimise, mitigate or avoid any negative environmental and/or social impacts 

resulting from the project. 

• Recommend a framework for an environmental and social management/monitoring plans for 

the project in order to eliminate and/or minimise the potential negative environmental and/or 

social impacts. 

• Ensure that all stakeholders deemed to be influenced by the project activities are fully 

considered and that communication systems are established during the assessment process 

and remain effective throughout the life of the activities. 
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1.3 Scope of Work 

The scope of the ESIA will incorporate the requirements of the EEAA, Tahrir Petrochemicals, IFC and 

lenders; and will cover a range of potential project effects that could impact the local and regional 

biophysical and socio-economic environment. This ESIA covers the Pre Front End Engineering 

Design (Pre-FEED) for the proposed Complex. In general, the scope of work of this ESIA can be 

summarised as follows: 

• Identify all applicable local, national and international environmental regulations and standards 

that the project must meet. 

• Undertake all necessary field assessment studies to define the existing baseline conditions in 

the study area. 

• Develop a consultation process and relation and communication strategy to ensure that all 

stakeholders are consulted and are kept informed throughout all stages of the study.  

• Develop an Environmental Management Plan including recommendations regarding mitigation 

measures, emergency response, monitoring, staffing, and training the project should implement 

to prevent or reduce significant negative impacts. 

• Prepare a draft ESIA for review by Tahrir Petrochemicals and update, as appropriate, the draft 

final ESIA for submission to applicable environmental agencies and lending institutions based 

on received Tahrir Petrochemicals comments. 

WorleyParsons shall follow up/liaison with EEAA/Regional Branch Office (RBO) and Project Lender’s 

comments till acquiring the required environmental approvals for the project. 
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2. POLICY, LEGAL AND ADMINISTRATION FRAMEWORK 

2.1 National Legislation 

2.1.1 Environmental Law 

The Environmental protection Law No. 4 of the year 1994 is the main Environmental Law in Egypt 

concerning the environment (Law 4/94).  This Law established the Egyptian Environmental Affairs 

Agency (EEAA) as the competent authority. The EEAA sets criteria and conditions, monitors 

compliance, and has the power to take procedures against violators of these criteria and conditions. 

The Environmental protection Law No.4 was amended in March 2009 by Law 9 of the year 2009 (Law 

9/2009). 

The Executive Regulation of Law 4/94 was set out in 1995 (Decree 338), and it has been amended 

several times. It was first amended in 2005 (Decree 1741), then in August 2011 (Decree 1095), and 

finally in June 2012 (Decree 710).  

Law 9 dictates that the EEAA must be notified via registered letter of any deviation from the 

established criteria. The letter must also outline the procedures taken to correct the problem (Article 

17/D338, amended by D1741 and D1095). The EEAA shall be responsible to follow up the data 

included in the project register, to ensure conformity with the actual conditions, and the project's 

commitment to the self-monitoring plan.   

A self-monitoring plan should be in place as indicated in the Executive Regulation. Annex 3 of 

D1741/2011, which is a register form for the impact of the facility on the environment, requires 

information regarding the self-monitoring plan which include the pollutants that are being monitored, 

sampling locations and schedule, and the standard methods followed for analyses. The facility owner 

or his representative shall notify the EEAA immediately, by means of registered letter with return 

receipt requested, of any deviation in the criteria and specifications of emitted or discharged 

pollutants and the procedures taken to rectify such deviations. 

A IR QUALITY AND EMISSIONS  

The facility must demonstrate that it will meet air emission standards taking into account, not only the 

facility’s emissions, but also those of existing industries in the same area (Article 34/D338, amended 

by D1741; Article 35/D338; and Article 36/D338, amended by D1741). The cumulative contaminant 

levels due to incremental effects when combined with emissions from all industries in the area should 

not exceed the limits in Annex 5 of the Executive Regulation (D338, amended by D1741, D1095, and 

D710), which are presented in Table  2-1. The location of the facility must take into account suitability 

with respect to distance from urban areas and the prevailing wind direction (Article 34/D338, 

amended by D1741). Moreover, Annex 6 Bis of D1095/2011 provides methodology, conditions, and 

standards for sampling of air pollutants.  
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Table  2-1 Ambient Air Quality Limits in µg/m
3
 (Annex 5 of D710/2012)  

Pollutant Average Period 
Maximum Limit for 

Industrial Zones  

Sulphur Dioxide 1 hour 350 

24 hours 150 

1 year 60 

Carbon Monoxide 1 hour 30 000 

8 hours 10 000 

Nitrogen Dioxide 1 hour 300 

24 hours 150 

1 year 80 

Ozone  1 hour 180 

8 hours 120 

Total Suspended Particles 24 hours 230 

1 year 125 

Particulate Matter - PM10 24 hours 150 

1 year 70 

Particulate Matter - PM2.5 
24 hours 80 

1 year 50 

Suspended Particles 

measured as black smoke 

24 hours 150 

1 year 60 

Lead  1 year 1 

Ammonia 24 hours 120 

Annex 6 of the Executive Regulation (D338, amended by D1741, D1095, and D710) presents the 

permissible limits of air pollutants in emissions from different sources. Table 17 in Annex 6 for 

Chemicals, Pharmaceuticals and Cosmetics Industries lists the concentration limits of pollutants 

according to the activity of the complex, which in this study is classified as Polymers, Lower Olefins, 

Aromatic, Oxygenated compounds, and Nitrogenated compounds industry.  
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Applicable limits are presented in Table  2-2. It is worth mentioning that in the case of the Polyethylene 

manufacturing; only the first 12 pollutants are applicable.  The equation below, provided in Annex 6, is 

used to calculate the actual concentration of pollutants emitted from a chimney. 

 

Table  2-2 Limits for Emission from the Facility in mg/m
3 
(Annex 6 of D710/2012) 

Pollutant Maximum Limit Notes  

Total Suspended Particles 50 

Applicable for both 

Ethylene and 

Polyethylene Plants 

Nitrogen Oxides  300 

Sulphur Dioxide 500 

Hydrogen Chloride  10 

Phenol Chloride 500 g/t  (Environmental Load) 

Acrylonitrile 5 (or 15 in Drying Units) 

Ammonia 15 

Volatile Organic Compounds 20 

Total Heavy Metal 1.5 

Mercury 0.2 

Formaldehyde 0.15 

Dioxin and Furan 0.1 ng/m
3
 

Benzene 5 Applicable for 

Ethylene Plant only 
1,2-Dichloromethane 5 

Ethylene 150 

Hydrogen Cyanide 2 

Hydrogen Sulphide 5 

Nitrobenzene 5 

Organic Sulphur 2 

Total Phenols 10 
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Pollutant Maximum Limit Notes  

Carbon Lactam 0.1 

Additionally Table  2-3 shows the limits for air emissions from power generation units and boilers that 

use coke gas and treatment gases as well as natural gas as per Table 1 in Annex 6. 

Table  2-3 Limits for Emission from Power Generation and Boilers Units in mg/m
3 
(Annex 6 of 

D710/2012) 

Pollutant Coke Gas and 

Treatment Gases 

Natural Gas Fuel Oil #2 Fuel Oil #6 

Total Solid 

Particles 

100 50 100 100 

Nitrogen Oxides  500 500 500 500 

Sulphur Dioxide 350 150 1300 1500 

Carbon 

Monoxide 

300 100 250 250 

Total Heavy 

Metals 

5 5 5 5 

The above concentrations are based on the following reference conditions: 

• Temperature: 273 
0
K 

• Atmospheric  pressure: 1 

• Oxygen Percentage: 4% (steam boilers) and 15% (gas turbines) 

Furthermore, Annex 6- Bis (1) regulating continuous self-monitoring process presents a list of 

industries to conduct continuous self-monitoring which includes power plants units. 

NOISE EMISSIONS  

According to Article 44 of D1095/2011, total noise emissions in the area should be within the 

permissible noise limits for different areas as indicated in Table 3 in Annex 7 of D1095, amended by 

D710. The limit applicable for the proposed project, industrial zones of heavy industries, is 70 dBA for 

both the Day (07:00 - 22:00) and Night (22:00 - 07:00) intervals. 

CONDIT IONS W ITHIN THE WORKPL ACE  

The facility must operate such that any possible leakage or emission of air pollutants inside the 

workplace will not affect workers’ health and safety (Article 45/D1095). The Facility owner or his 

representative is committed to provide Material Safety Data Sheets (MSDS) for Chemical substances, 

in Arabic Language, which are used or produced within the facility. The MSDS shall include 16 
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sections to comprehensively identify the substance and be collected in a file in a conspicuous place to 

be easily accessible (Annex 8/D1095). 

Furthermore, Annex 8/D1095 includes four tables presenting the following:  

• The maximum limits of air pollutants inside workplace and confined places according. 

• The maximum limits for carcinogens and suspected carcinogens.  

• Carcinogenic substances with unknown maximum limits which workers are not allowed to touch 

or be exposed to in any way.  

• The minimum limit of air circulation rate required for adequate ventilation inside workplace and 

confined places, which are presented in Table  2-4 for administrative buildings. 

Table  2-4  Minimum Limit of Air Circulation Rate Required for Adequate Ventilation inside 

Workplace and Confined Places (Annex 8 of D1095/2011) 

Activity and place types 
Occupancy Density 

(Person/100 m
2
) 

Minimum limit  

(l/s per Person) 

Office Room  5 10 

Reception Area / Main Entrance  30 5.5 

Meeting Room 50 8 

Conference Hall 50 8 

According to A46/D1095, the facility must operate such that occupational humidity and temperature 

will be maintained within the limits set in Annex 9, which are presented in Table  2-5. In case there is a 

necessity for work in conditions in low temperature, suitable occupational safety procedures should 

be undertaken. Suitable Personal Protective Equipment (PPE) is to be provided as required for 

workers in different areas of the facility 

Table  2-5 Permissible Limits of Heat Exposure (Heat Stress) in ºC inside the Work Place  

System of Work and Rest/Hour Light Work Moderate Work Heavy Work 

Continuous work 30  26.7 25 

75% work,25% rest 30.6 28 25.9 

50% work, 50% rest 31.4 29.4 27.9 

25% work, 75% rest 32.2 31.1 30 
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According to Article 44 of D1095/2011, noise levels and exposure duration within the workplace 

should not exceed the limits set in Table 1 in Annex 7 of D1095, amended by D710. Permissible 

levels for areas applicable to the facility are presented in Table  2-6. 

Table  2-6 Maximum Permissible Limits for Noise Intensity inside the Workplace in dBA 

(Annex 7, D1095/2011) 

Type of Place and Activity Maximum Limit 

Work place with up to 8-hour shifts. 85
1
 

Administrative offices- work rooms for computers and similar 

equipment. 

65 

Work rooms for activities requiring routine mental concentration. 60 

HAZ ARDOUS SUBST ANCES AND WASTES  

Hazardous substances are defined by Law 4 as “substances having dangerous properties which are 

hazardous to human health, or which adversely affect the environment, such as contagious, toxic, 

explosive or flammable substances or those with ionising radiation.”  

A hazardous waste is defined by Law 4 as the “waste of activities and processes or its ashes which 

retain the properties of hazardous substances and have no subsequent original or alternative uses, 

such as clinical waste from medical treatments or the waste resulting from the manufacture of any 

pharmaceutical products, drugs, organic solvents, printing fluid, dyes and painting materials.” 

The production and displacement of hazardous substances and waste is prohibited without a license 

from the competent authority; the license is issued for a fixed time. The permit requirements are 

summarised in Article 26/D338, amended by D1741 and D1095. Management of hazardous waste is 

subject to rules and procedures, which are set out in Article 28/D338, amended by D1741, and 

D1095.  

Site reclamation from hazardous waste during the decommission phase must be undertaken within 6 

months according to environmental standards.  According to Article 33/D338, the owner of the facility 

should keep a register for the types of hazardous waste, the way it is disposed of, and the parties 

contracted to collect this waste; EEAA would monitor this register to ensure it complies with the real 

situation.   

WASTEW ATER D ISCHARGE INTO MARINE ENVIRONMENT  

According to Annex 1 of the Executive Regulation (D338, amended by D1741 and D1095), in all 

cases, discharge of liquid waste into the marine environment is not permitted at a distance less than 

500 m from the shoreline. Discharge of liquid waste is prohibited in bathing, fishing and natural 

                                                      

1
 For facilities licenced after 2014. If licensed before 2014,  the limit will be 90 dBA 
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protectorates zones. Fishing and natural protectorates zones are identified and monitored according 

to specific national laws presented below.  However, no relevant national law was found available for 

the identification and monitoring of bathing zones. 

Industrial establishments are licensed to discharge effluents containing degradable substances into 

the marine environment after treatment to effluent quality that complies with the limits presented in 

Annex 1 of the Executive Regulation (D338, amended by D1741 and D1095); those limits are 

presented in Table  2-7. Samples of treated wastewater would be periodically analysed by the EEAA’s 

laboratories and the results passed to the Competent Administrative Authority (CAA). 

Table  2-7 Limits for Discharging to the Marine Environment (Annex 1 of D1095/2011) 

Parameters Unit Limit 

Temperature ºC Should not exceed 5 ºC above the prevailing 

temperature, with a maximum ceiling of 38 ºC 

pH - 6 – 9 

Colour Hazen Free from colouring materials 

Biological Oxygen 

Demand 

mg/l 60 

Chemical Oxygen 

Demand (dichromate) 
mg/l 100 

Total Dissolved Solids mg/l ±5% of the prevailing TDS level in the marine 

environment into which wastewater is 

discharged 

Suspended Solids mg/l 60 

Hydrogen Sulphide  mg/l 1 

Oil and Grease mg/l 15 

Total Phosphorus  mg/l 2 

Total Nitrogen mg/l 10 

Phenols mg/l 0.015 

Ammonia (as N) mg/l 3 

Vanadium  mg/l 0.002 

Selenium  mg/l 0.001 

Mercury mg/l 0.001 

Lead mg/l 0.01 
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Parameters Unit Limit 

Cadmium mg/l 0.01 

Arsenic mg/l 0.01 

Chromium mg/l 0.01 

Copper mg/l 1 

Nickel mg/l 0.1 

Iron mg/l 1.5 

Manganese mg/l 0.1 

Zinc mg/l 1 

Silver mg/l 0.05 

Pesticides of all types
2 

mg/l 0.2 

Cyanide  mg/l 0.01 

Total Coliform  MPN/100 cm
3
 1000 

Boron mg/l 0.4 

The EEAA grants approval for direct discharge to the Red Sea on case-by-case basis. 

2.1.2 Other Relevant Regulations 

HAZ ARDOUS SUBST ANCES  

The Ministerial Decree No. 1352 of the year 2007, issued by the Ministry of Petroleum, classifies a list 

of substances resulting from petroleum facilities as hazardous and prohibits the usage and handling 

of any listed hazardous substances without a license (Article No.1 of D1352/2007). The licence shall 

be issued in accordance with the requirements of the General Egyptian Petroleum Corporation 

(EGPC) and its holding petroleum companies; the license shall be valid for maximum period of 5 

years (Article No.3 of D1352/2007).  

SHORE PROTECTION 

Prime Minster Decree No. 1599 for shore protection was released in 2006.This Decree aims at the 

protection of Egyptian coasts by specifying the tasks and competencies of the relevant authorities. 

The present Resolution is composed of 11 articles. Article 1 defines the Egyptian coasts. Articles 2 

                                                      

2
 Pesticides other than those mentioned in Annex 10, which lists non-biodegradable contaminants for 

which discharge into the marine environment is prohibited. 
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and 4 entrust the General Egyptian Authority for Coast Protection, in cooperation with the EEAA, to 

control and protect the coasts.  

Article 5 deals with the application for obtaining the necessary licences for any tourist or service 

projects, including ports and jetties. Article 6 establishes the High Committee for licence’s application. 

Articles 7-10 present the licence approval procedures.  

WASTEW ATER REUSE IN IRRIG ATION  

The Ministerial Decree No. 603 for year 2002 (Ministry of Agriculture) prohibits the use of treated and 

untreated sewage water for irrigation of traditional crops and limits its use to irrigation of timber and 

ornamental trees; it also stipulates that precautionary measures should be taken for agricultural 

workers using such water. 

According to Article 15 of D44/2000, issues by the Ministry of Housing, Utilities and Urban 

communities,  wastewater is classified into three categories: public sanitary drainage, private sanitary 

drainage, and industrial waste; the conditions and limits set for the reuse of treated wastewater apply 

to all categories (Table  2-8). Moreover, the article states that a licence should be obtained from the 

Ministry of Health for the reuse of wastewater for irrigation and the Ministry should approve the 

location of the wastewater treatment station. Furthermore, the land on which the wastewater will be 

discharged should be at least 3 Km away from built up quarters or city or village cordon, whichever is 

further. In addition, the article indicates, for each treatment level, the authorised uses for the treated 

wastewater in agriculture, the environmental and health precautions, suitable irrigation methods, and 

suggested soil types. 

Table  2-8 Permissible Limits for Reuse of Treated Wastewater 

Parameter Units 
Primary 

Treatment 

Secondary 

Treatment 

Tertiary 

Treatment 

TSS mg/l 350 40 20 

BOD5 mg/l 300 40 20 

COD mg/l 600 80 40 

Oil and Grease mg/l - 10 5 

Copper mg/l - 0.2 0.2 

Nickel mg/l 0.5 0.2 0.2 

Cadmium mg/l 0.05 0.01 0.01 

Arsenic mg/l - - 0.1 

Zinc mg/l - 2 2 

Lead mg/l 10 5 5 
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Parameter Units 
Primary 

Treatment 

Secondary 

Treatment 

Tertiary 

Treatment 

Cobalt mg/l - 0.05 0.05 

Chromium mg/l - - 0.1 

Iron mg/l - 5 5 

Manganese mg/l 0.2 0.2 0,2 

Enteric 

Nematoda (Cells 

or Eggs) 

Counts/l Z 1 1 

Sodium 

Absorption Ratio 
% 25% 20% 20% 

Chlorides mg/l 350 300 300 

Boron mg/l 5 3 3 

Molybdenum 

(Green Fodder 

Only) 

mg/l 

- 0.01 0.01 

Max. 

concentration of 

TDS (according 

to the plant 

tolerance) 

Counts/l 2500 2000 2000 

Faecal Coliform MPN/100 ml - 1000 100 

In addition to the previously mentioned laws, the following laws and decrees are applicable to the 

proposed project: 

• Decree 458/2007; Egyptian Drinking Water Quality Standards adopted by the Ministry of Health; 

• Law 38/1976; Municipal Waste Management; 

• Law 102/1983; Natural Protectorates; 

• Law 12/2003, Articles 204-207; Construction Work License; and 

• Law 102/2010; Traffic law according to noise and emissions. 

SOCIAL AND LABOUR REGUL ATORY CONSIDERATIONS  

There is a number of Egyptian social legislation and labour rights related regulations relevant to the 

proposed project such as Egyptian Constitution, Decree no 54 of 1988 on establishing the National 
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Council for Childhood and Motherhood, Law no 94 of 2003 on establishing the National Council for 

Human rights  and Non-Governmental Organisations’ Law and its executive regulations.  

In addition, Labour Law no 12 of 2003 outlines the legal requirements for the employment of foreign 

workers, including the need for a work permit. The Labour Law main provisions include but not limited 

to the following: 

• A probation period for new foreign workers of up to three months; 

• the option of temporary (with possibility of multiples renewals) or unlimited contracts; 

• obligatory annual increase of a minimum of 7% in the employees’ basic salaries; 

• eight hours per day maximum working hours or 48 hours per week; 

• 21 days of annual paid vacation days after working for one year or 30 days after working for 10 

consecutive years or reaching the age of 50; 

• six months of sick leave per year with pay between 75%and 85%; and 

• 35% of normal pay for overtime work during daylight, 70% for work at night and 100% for work 

on rest days and holidays. 

Furthermore, the Law contains a number of important articles related to workers health care and well-

being such as: 

Article 220: requires industrial and other work establishments with more than 50 workers operating in 

any given facility or in a radius of 15 km to hire a professional nurse for every work shift as well as 

arranging for regular visits by a physician to provide medical care and dispense medications 

whenever needed. 

Articles 208 – 212 require work site management to provide all necessary personal and 

environmental protection equipment against different physical, mechanical, chemical, and biological 

hazardous. 

Article 216 requires a pre-employment medical check as well as regular medical check-ups during 

employment to be undertaken in coordination with the Health Insurance Organization (HIO). 

Article 218: requires the availability and use of various relevant means for personal protection against 

different work and environmental hazardous existing in work place.  

Article 224: requires regular inspections on the implementation of health and safety measures at work 

place are conducted regularly by the Ministry of Labour Forces (MOLF) inspectors as per of the same 

law. 

Article 228: requires every industrial and other work establishment with more than 50 workers to 

provide half-yearly reports on the health status of its workers and the associated diseases or injuries. 

Article 224: requires that a HSSE committee is set up. 
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2.1.3 Environmental Impact Assessment Guidelines 

The Egyptian Environmental Impact Assessment Guidelines, issued by EEAA, identify some general 

important factors to be considered when preparing an environmental impact assessment study. 

According to these guidelines, the proposed project is classified under Category C, which requires full 

EIA study. Moreover, the Egyptian Environmental Impact Assessment Guidelines issued in January 

2009 (2
nd 

edition) mandates the involvement of citizens and competent entities during the planning 

and implementing phases through public consultation for the environmental impact assessment for 

projects of Category C. EIA submission and approval process is outlined in Figure  2-1. 

The guidelines require that the public consultation addresses the environmental and social aspects at 

the first place rather than the political or economic aspects, which are the responsibility of the 

competent authorities; this should be clarified during the public consultation meetings.  Public 

consultation should be held twice during the EIA process; once during the identification of the scope 

of the EIA and the second after finishing the EIA draft report.  Also, the guidelines highlight that 

continuous consultation with the surrounding community and concerned parties during the project’s 

operation phase to achieve social agreement is one of the requirements of funding agencies and the 

World Bank. 

Public consultation process gives the chance for stakeholders to give opinions about the ways to 

eliminate potential negative environmental and social impacts and raise public acceptance towards 

the project. The public consultation should be attended, as a minimum, by representatives from the 

following: 

• EEAA; 

• Competent administrative authorities according to project nature and location; 

• Governorate in which the project is located (in some projects the governorate is not the 

competent administrative authority); 

• Local community councils; and  

• Stakeholders such as representatives from neighbouring facilities or residents living close to the 

project location and others as applicable for every project type and potential impacts. 

The consultation can also include representatives from: 

• Local non-governmental environmental organizations; 

• Universities and research centres; and 

• Other concerned people. 
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Figure  2-1 EIA Approval Process 
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2.2 International Standards 

2.2.1 The World Bank 

In World Bank operations, the purpose of Environmental Assessment is to improve decision making, 

to ensure that the options for the proposed project for Bank financing are sound and sustainable, and 

that potentially affected people have been properly consulted. 

The World Bank's environmental assessment policy is described in Operational Policy (OP) 4.01: 

Environmental Assessment. This policy is considered to be the umbrella policy for the Bank's 10 

environmental 'safeguard policies' which among others include: Natural Habitats (OP 4.04), Water 

Resources Management (OP 4.07), and Physical Cultural Resources (OP 4.11). 

OPERATIONAL POLICY 4.01:  ENVIRONMENTAL ASSESSMENT  

This policy has been revised in April 2013. EA is a process whose breadth, depth, and type of 

analysis depend on the nature, scale, and potential environmental impact of the proposed project. EA 

evaluates a project's potential environmental risks and impacts in its area of influence; examines 

project alternatives; identifies ways of improving project selection, siting, planning, design, and 

implementation by preventing, minimizing, mitigating, or compensating for adverse environmental 

impacts and enhancing positive impacts; and includes the process of mitigating and managing 

adverse environmental impacts throughout project implementation. The Bank favours preventive 

measures over mitigatory or compensatory measures, whenever feasible. 

EA takes into account the natural environment (air, water, and land); human health and safety; social 

aspects (involuntary resettlement, indigenous peoples, and physical cultural resources); and 

transboundary and global environmental aspects. EA considers natural and social aspects in an 

integrated way. It also takes into account the variations in project and country conditions; the findings 

of country environmental studies; national environmental action plans; the country's overall policy 

framework, national legislation, and institutional capabilities related to the environment and social 

aspects; and obligations of the country, pertaining to project activities, under relevant international 

environmental treaties and agreements. The Bank does not finance project activities that would 

contravene such country obligations, as identified during the EA. EA is initiated as early as possible in 

project processing and is integrated closely with the economic, financial, institutional, social, and 

technical analyses of a proposed project. 

The Bank classifies the proposed project into one of four categories, namely A, B, C, and FI, 

depending on the type, location, sensitivity, and scale of the project and the nature and magnitude of 

its potential environmental impacts. 

According to Operational Policy 4.01 classification, the proposed project can be classified as 

Category B. In general, a proposed project is classified as Category B if its potential adverse 

environmental impacts on human populations or environmentally important areas are less adverse 

than those of Category A projects. Where Category A projects are likely to have significant adverse 

environmental impacts that are sensitive, diverse, or unprecedented; these impacts may affect an 

area broader than the sites or facilities subject to physical works. For Category B, impacts are site-
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specific; few if any of them are irreversible; and in most cases migratory measures can be designed 

more readily than for Category A projects. The scope of EA for a Category B project may vary from 

project to project, but it is narrower than that of Category A EA. It examines the project's potential 

negative and positive environmental impacts and recommends any measures needed to prevent, 

minimize, mitigate, or compensate for adverse impacts and improve environmental performance. 

The IFC Environmental Health and Safety (EHS) Guidelines describes pollution prevention and 

abatement measures and emission levels that are normally acceptable to the Bank. However, taking 

into account borrower country legislation and local conditions, the EA may recommend alternative 

emission levels and approaches to pollution prevention and abatement for the project. 

2.2.2 International Finance Corporation (IFC) Sustainability Framework 

The Sustainability Framework articulates IFC's strategic commitment to sustainable development and 

is an integral part of IFC approach to risk management. 

The IFC Sustainability Framework promotes sound environmental and social practices, encourages 

transparency and accountability, and contributes to positive development impacts. 

The Sustainability Framework consists of The Policy on Environmental and Social Sustainability, 

which defines IFC's commitments to environmental and social sustainability; The Performance 

Standards, which define clients' responsibilities for managing their environmental and social risks; 

The Access to Information Policy, which articulates IFC's commitment to transparency. 

The IFC Performance Standards have become globally recognized as a benchmark for environmental 

and social risk management in the private sector; they are as follows: 

• Performance Standard 1: Assessment and Management of Environmental and Social 

Risks and Impacts 

• Performance Standard 2: Labour and Working Conditions 

• Performance Standard 3: Resource Efficiency and Pollution Prevention 

• Performance Standard 4: Community Health, Safety, and Security 

• Performance Standard 5: Land Acquisition and Involuntary Resettlement 

• Performance Standard 6: Biodiversity Conservation and Sustainable Management of 

Living Natural Resources 

• Performance Standard 7: Indigenous People 

• Performance Standard 8: Cultural Heritage 

According to the IFC Policy on Environmental and Social Sustainability Report issued in January 

2012, the proposed project is classified as Category B project: Business activities with potential 

limited adverse environmental or social risks and/or impacts that are few in number, generally site-

specific, largely reversible, and readily addressed through mitigation measures. 
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In 2007, IFC Environmental, Health, and Safety (EHS) Guidelines were released which replace World 

Bank Guidelines previously published in Part III of the Pollution Prevention and Abatement Handbook.  

The IFC EHS Guidelines are technical reference documents with general and industry-specific 

examples of Good International Industry Practice (GIIP). When one or more members of the World 

Bank Group are involved in a project, these EHS Guidelines are applied as required by their 

respective policies and standards.  

The General EHS Guidelines are designed to be used together with the relevant Industry Sector EHS 

Guidelines, which provide guidance to users on EHS issues in specific industry sectors. For complex 

projects, use of multiple industry-sector guidelines may be necessary. 

Different industry-specific EHS Guidelines are applicable to the project. Table  2-9 shows these 

guidelines and their applicability to the proposed project.  It is worth mentioning that a reference is 

made for the General EHS Guidelines for some of the industry-sector environmental performance 

indicators.  

In addition, IFC released guidelines related to stakeholder engagement and community development. 

More details on each of these guidelines will be presented in the following sections.   

Table  2-9 IFC Industry-Sector EHS and Applicability 

IFC EHS Guideline Applicability Applicability to the Project 

Large Volume Petroleum-

Based Organic Chemicals 

Manufacturing 

Applicable for the production of 

lower olefins from virgin naphtha, 

natural gas, and gas oil (with 

special reference to ethylene) as 

well as aromatics (with special 

reference to some products 

including benzene) 

Applicable to Ethylene Plant 

Petroleum-based Polymers 

Manufacturing 

Applicable where monomers are 

polymerized and finished into 

pellets or granules for subsequent 

industrial use 

Applicable to Polyethylene 

Plant 

Thermal Power Applicable to combustion 

processes fuelled by gaseous, 

and liquid and designed to deliver 

electrical or mechanical power, 

steam, heat, or any combination 

of these, with a total rated heat 

input capacity above 50 

Megawatt thermal input (MWth). It 

applies to boilers, reciprocating 

engines, and combustion turbines 

in new facilities. 

Applicable to Power 

Generation Unit  
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IFC EHS Guideline Applicability Applicability to the Project 

Crude Oil and Petroleum 

Product Terminals 

Includes information for land and 

shore-based petroleum storage 

terminals receiving and 

dispatching bulk shipments of 

crude oil, middle distillates, 

residual fuel oil, and specialty 

products from pipelines for 

subsequent commercial 

distribution 

Applicable to the Marine 

Terminal area  

Ports, Harbors and Terminals The EHS Guidelines for Ports, 

Harbors, and Terminals are 

applicable to commercial ports, 

harbors, and terminals for cargo 

and passengers transfer. It 

includes procedures for dredged 

materials management. 

Applicable to Marine 

Terminal area 

(Construction/dredging 

works) 

Water and Sanitation Includes information relevant to 

the operation and maintenance of 

(i) potable water treatment and 

distribution systems, and (ii) 

collection of sewage in 

centralized systems (such as 

piped sewer collection networks) 

or decentralized systems (such as 

septic tanks subsequently 

serviced by pump trucks) and 

treatment of collected sewage at 

centralized facilities 

Applicable to the 

Desalination Plant and 

Wastewater Treatment 

System 

IFC  EHS  GENERAL GUIDELINES  

The EHS General Guidelines contain the performance levels and measures that are generally 

considered to be achievable in new facilities by existing technology at reasonable costs. When host 

country regulations differ from the levels and measures presented in the EHS Guidelines, projects are 

expected to achieve whichever is more stringent. 

The General EHS Guidelines include limits and best practices for different environmental aspects 

such as air quality and noise in addition to occupational health & safety and community health & 

safety relevant guidance. The main environmental aspects covered by the General Guidelines are 

presented below, namely the air quality, noise and wastewater. 
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A IR QUALITY AND EMISSIONS  

The EHS General Guidelines provide guidance to facilities or projects that generate emissions to air 

at any stage of the project life-cycle. It complements the industry-specific emissions guidance 

presented in the Industry Sector EHS Guidelines by providing information about common techniques 

for emissions management that may be applied to a range of industry sectors. This guideline provides 

an approach to the management of significant sources of emissions, including specific guidance for 

assessment and monitoring of impacts. 

According to the EHS General air quality guidelines, the generation and release of emissions of any 

type should be managed through a combination of: 

• Energy use efficiency 

• Selection of fuels or other materials, the processing of which may result in less polluting 

emissions 

• Application of emissions control techniques 

In addition, control techniques for different air pollutants (e.g. VOCs and particulate matter) are 

presented in the Guideline. In general and as stipulated in the IFC General EHS Guidelines, air 

emissions should not result in pollutant concentrations that reach or exceed ambient air quality 

guidelines presented in Table  2-10. 

Table  2-10 IFC Ambient Air Quality Guidelines  

Pollutant Average Period 
Guideline Value  

(µg/m
3
) 

Sulphur dioxide (SO2) 
24 hours 

20 

125 (Interim target
3
-1) 

50 (Interim target-2) 

10 minutes 500 

Nitrogen dioxide (NO2) 
M year 40 

1 hour 200 

Particulate Matter (PM10) 1 year 

70 (Interim target-1) 

50 (Interim target-2) 

30 (Interim target-3) 

20 

                                                      

3
  Interim targets are provided in recognition of the need for a staged approach to achieving the 

recommended guidelines.     



  

ENVIRONMENTAL AND SOCIAL IMPACT ASSESSMENT (ESIA) TAHRIR PETROCHEMICALS COMPLEX, 

ECONOMIC ZONE, AIN SOKHNA, EGYPT 

k:\environment\project\455-ej6195 tahrir - naphtha cracker esia\3.0 reports (drafts)\drafts\english\opic\13.01.2015\final report rev 01.doc 
 Page 23 455/EJ6195  :  00-EN-REP-001 Rev 1 : 13.01.2015 

Pollutant Average Period 
Guideline Value  

(µg/m
3
) 

24 hours 

150 (Interim target-1) 

100 (Interim target-2) 

75 (Interim target-3) 

50 

Particulate Matter (PM2.5) 

1 year 

35 (Interim target1) 

25 (Interim target-2) 

15 (Interim target-3) 

10 

24 hours 

75 (Interim target-1) 

50 (Interim target-2) 

37.5 (Interim target-3) 

25 

Ozone 8 hours daily maximum 
160 (Interim target-1) 

100 

The Guideline provides information for emissions and air quality monitoring programs design. 

According to the Guideline, these programs should provide information that can be used to assess 

the effectiveness of emissions management strategies.  The Guidelines recommend a systematic 

planning process to ensure that the data collected are adequate for their intended purposes. The air 

quality monitoring program should consider different elements including but not limited to; monitoring 

parameters and locations, baseline calculations and monitoring frequency. 

NOISE EMISSIONS  

The General EHS Guidelines address impacts of noise beyond the property boundary of the facilities. 

As stipulated in the Guidelines, noise emissions for industrial areas should not exceed 70 dBA (one 

hour LAeq) for each of the daytime (07:00-22:00) and night-time (22:00-07:00) or result in a maximum 

increase in background levels of 3 dB at the nearest receptor location off-site. 

Furthermore, the Guideline provides some noise reduction options that should be considered. These 

options include: 

• Selecting equipment with lower sound power levels 

• Installing silencers for fans 

• Installing suitable mufflers on engine exhausts and compressor components 

• Installing acoustic enclosures for equipment casing radiating noise 
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• Improving the acoustic performance of constructed buildings, apply sound insulation 

The Guidelines state that noise monitoring may be carried out for the purposes of establishing the 

existing ambient noise levels in the area of the proposed or existing facility, or for verifying operational 

phase noise levels. Noise monitoring programs should be designed and conducted by trained 

specialists. Typical monitoring periods should be sufficient for statistical analysis. 

WASTEWATER  

The Guidelines apply to projects that have either direct or indirect discharge of process wastewater, 

wastewater from utility operations or stormwater to the environment. 

As stipulated in the IFC General EHS Guidelines, discharges of process wastewater, sanitary 

wastewater, wastewater from utility operations or stormwater to surface water should not result in 

contaminant concentrations in excess of local ambient water quality criteria.   

Furthermore, the Guidelines indicate that the quality of treated process wastewater, wastewater from 

utility operations or stormwater discharged on land, including wetlands, should be established based 

on local regulatory requirements.  

LARGE VOLUME PETROLEUM-BASED ORGANIC CHEMICALS MANUFACTURING  

This Guideline includes industry relevant environmental impacts management techniques, 

environmental performance indicators and Monitoring. The guideline presents applicable limits for 

both air emissions and effluent discharge. IFC EHS Guidelines for Petroleum-based Polymers 

Manufacturing and Large Volume Petroleum-Based Organic Chemicals Manufacturing for process 

emissions are presented in Table  2-11.  Additionally, the guideline provides effluent limits that are 

applicable for direct discharges of treated effluents to surface waters for general use. No effluent 

limits are presented for land application. 

Table  2-11 IFC Air Emissions Guidelines- Large Volume Petroleum-Based Organic Chemicals 

Manufacturing 

Parameter Unit Guideline Value 

Particulate Matter (PM) mg/Nm
3
 20 

Nitrogen Oxides mg/Nm
3
 300 

Hydrogen Chloride mg/Nm
3
 10 

Sulphur Oxides mg/Nm
3
 100 

Benzene mg/Nm
3
 5 

1,2 Dichloroethane mg/Nm
3
 5 

Vinyl Chloride(VCM) mg/Nm
3
 5  

Acrylonitrile mg/Nm
3
 

0.5 (incineration) 

2 (scrubbing) 
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Parameter Unit Guideline Value 

Ammonia mg/Nm
3
 15 

VOC mg/Nm
3
 20 

Heavy Metals (Total) mg/Nm
3
 1.5 

Mercury
4
 mg/Nm

3
 0.2 

Formaldehyde mg/m
3
 0.15 

Ethylene mg/Nm
3
 150 

Ethylene Oxide mg/m
3
 2 

Hydrogen Cyanide mg/m
3
 2 

Hydrogen Sulphide mg/m
3
 5 

Nitrobenzene mg/m
3
 5 

Organic Sulphide and Mercaptans mg/m
3
 2 

Phenols, Cresols and Xylols (as 

Phenol) 
mg/m

3
 10 

Caprolactam mg/m
3
 0.1 

Dioxins/Furans ngTEQ/Nm
3
 0.1 

PETROLEUM-B ASED POLYMERS MANUFACTURING  

IFC EHS Guidelines for Petroleum-based Polymers Manufacturing and Large Volume Petroleum-

Based Organic Chemicals Manufacturing includes the management recommendations for the 

different environmental issues as well as applicable limits. Process emissions guideline values are 

presented in Table  2-12. Additionally, the guideline provides effluent limits that are applicable for 

direct discharges of treated effluents to surface waters for general use. No effluent limits are 

presented for land application 

Table  2-12 IFC Air Emissions Guidelines- Petroleum-based Polymers Manufacturing 

Parameter Unit Guideline Value 

Particulate Matter (PM) mg/Nm
3
 20 

Nitrogen Oxides mg/Nm
3
 300 

Hydrogen Chloride mg/Nm
3
 10 

Sulphur Oxides mg/Nm
3
 500 

Vinyl Chloride(VCM) g/t s-PVC 80  

                                                      

4
 Mercury and Compounds in the Organic Chemicals Manufacturing Guideline  
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Parameter Unit Guideline Value 

g/t e-PVC 500 

Acrylonitrile mg/Nm
3
 

5 

(15 from dryers) 

Ammonia mg/Nm
3
 15 

VOC mg/Nm
3
 20 

Heavy Metals (Total) mg/Nm
3
 1.5 

Mercury
5
 mg/Nm

3
 0.2 

Formaldehyde mg/m
3
 0.15 

Dioxins/Furans ngTEQ/Nm
3
 0.1 

 

THERMAL POWER  

This Guideline includes industry relevant environmental impacts management techniques, 

environmental performance indicators and Monitoring. The guideline presents applicable limits for 

effluent discharge to direct discharges of treated effluents to surface waters for general use. No 

effluent guidelines are presented for land application. 

Combustion source emissions guidelines associated with steam and power generation activities from 

sources with a capacity higher than 50 megawatt thermal (MWth) are addressed in the EHS 

Guidelines for Thermal Power.  Table  2-13 and Table  2-14 show the air emissions guidelines for 

combustion turbines and boilers, respectively. The EHS Guidelines for Thermal Power are applicable 

to combustion processes fuelled by gaseous, liquid and solid fossil fuels and biomass and designed 

to deliver electrical or mechanical power, steam, heat, or any combination of these, with a total rated 

heat input capacity above 50 Megawatt thermal input (MWth). It applies to boilers, reciprocating 

engines, and combustion turbines in new and existing facilities. 

The effluent and air emissions levels should be achieved, without dilution, at least 95 percent of the 

time that the plant or unit is operating, to be calculated as a proportion of annual operating hours. 

Deviation from these levels due to specific local project conditions should be justified in the 

environmental assessment. 

 

 

                                                      

5
 Mercury and Compounds in the Organic Chemicals Manufacturing Guideline  
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Table  2-13 EHS Combustion Sources Air Emissions Guidelines (Table 6 (B) - Emissions 

Guidelines for Combustion Turbines) 

Parameter Unit Guideline Value 

Natural Gas 

Nitrogen Oxides mg/Nm
3
 51 

Fuel other than Natural Gas 

Particular Matter (PM) mg/Nm
3
 

50 (Non degraded air quality)
 6
 

30 (Degraded “poor” air quality) 

Sulphur Dioxides  

Use of 1% or less S fuel (Non degraded 

air quality) 

Use of 0.5% or less S fuel (Degraded 

“poor” air quality) 

Nitrogen Oxides mg/Nm
3
 152 

The above guidelines are applicable for new facilities and based on the reference conditions: 

• Dry gas and excess O2 content of 15%. 

Table  2-14 EHS Combustion Sources Air Emissions Guidelines in mg/Nm
3 
(Table 6 (C) - 

Emissions Guidelines for Boiler) 

Parameter Guideline Value 

Natural Gas 

Nitrogen Oxides 240 

Other Gaseous Fuel 

Particular Matter (PM) 
50 (Non degraded air quality) 

30 (Degraded “poor” air quality) 

Sulphur Dioxides 400 

Nitrogen Oxides 240 

Liquid Fuel( Plant capacity greater than 50 and less than 600 MWth) 

Particular Matter (PM) 50 (Non degraded air quality) 

                                                      

6 Air quality should be considered as being degraded if nationally legislated air quality standards are exceeded or, in their 

absence, if WHO Air Quality Guidelines are exceeded significantly 
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Parameter Guideline Value 

30 (Degraded “poor” air quality) 

Sulphur Dioxides 
900-1,500

(1)
 (Non degraded air quality) 

400 (Degraded “poor” air quality) 

Nitrogen Oxides 
400 (Non degraded air quality) 

200 (Degraded “poor” air quality) 

The above guidelines are applicable for new facilities and based on the reference conditions: 

• Dry gas and excess O2 content of 3%. 

1) Targeting the lower guidelines values and recognizing issues related to quality of available fuel, 

cost effectiveness of controls on smaller units, and the potential for higher energy conversion 

efficiencies. 

CRUDE O I L AND PETROLEUM PRODUCT TERMINALS  

This Guideline include information relevant to land and shore-based petroleum storage terminals 

receiving and dispatching bulk shipments of crude oil, gasoline, middle distillates, aviation gas, lube 

oil, residual fuel oil and specialty products from pipelines, tankers, railcars, and trucks for subsequent 

commercial distribution. The Guideline provides management recommendations for the different 

environmental issues relevant to this industrial sector such as air emissions, wastewater and 

hazardous materials & oil.  

The guideline states that VOC emissions from terminal facilities should be controlled through the 

application of techniques such as maintaining stable tank pressure and vapour spaces, installation of 

secondary emissions controls if needed. Furthermore, stormwater runoff should be treated through an 

oil/water separation system able to achieve oil & grease concentration of 10 mg/L. Process effluent 

discharge quality should be established on a site-specific basis, taking into account the characteristics 

of the effluent of the receiving water use. 

PORTS,  HARBORS ,  AND TERMINALS  

This Guideline is applicable to commercial ports and harbors. It is stated in the Guidelines that fuel 

terminals are addressed in separate industry sector EHS Guidelines, namely the EHS Guidelines for 

Crude Oil and Petroleum Product Storage (presented above). However, Port, Harbors and Terminals 

EHS Guidelines include detailed recommendations for dredging materials management to avoid, 

minimize, or control impacts from dredged materials such as careful planning of dredging activities, 

appropriate selection of dredging method to minimize suspension of sediments and destruction of 

benthic habitat. Furthermore, the Guidelines present recommendations for dredged material 

appropriate disposal such as analysis of dredged material in order to select appropriate disposal 

options (e.g. land reclamation, open water discharge, or contained disposal). Beneficial reuse of 

uncontaminated, dredged material should be considered.  
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WATER AND SANIT ATION 

This Guideline includes environmental management techniques, monitoring recommendations and 

environmental performance indicators for both water treatment and wastewater (sanitation) facilities. 

For both types (water and wastewater treatment facilities), no air emissions limits are presented.  

The Guideline states that for sanitation facilities wastewater, it should achieve effluent water quality 

consistent with applicable national requirements or internationally accepted standards. Additionally, 

the treated wastewater and sludge quality for land application should be consistent with applicable 

national requirements.  

As for the wastewater generating from water treatment facilities, the Guideline does not state specific 

limits for the effluent quality; nonetheless, it states that wastewater from water treatment projects 

including reject streams from membrane filtration processes and brine streams from ion exchange or 

demineralization processes should be treated and disposed of consistent with national and local 

requirements.  

SOCIAL  

Two IFC Performance Standards are related to the social aspects of the proposed project, namely  2 

(Labour and Working Conditions ) and 4 (Community Health, Safety, and Security). 

IFC Performance Standard 2: Labour and Working Conditions recognize that the pursuit of economic 

growth through employment creation and income generation should be accompanied by protection of 

the fundamental rights of workers. The main objectives of this performance standard include 

promoting compliance with national employment and labour laws, protecting workers, including 

vulnerable categories of workers such as children and promoting safe and healthy working conditions. 

This performance standard applies to workers directly engaged by the project owner (direct workers), 

workers engaged through third parties to perform work related to the project for a substantial duration 

(contracted workers), as well as workers engaged by the project owner’s primary suppliers (supply 

chain workers). The performance standard states that workers should be engaged in the identification 

of labour risks and impacts. In addition, it presents other requirements related to child labour, forces 

labour and occupational health and safety. 

IFC Performance Standard 4: Community Health, Safety, and Security addresses the project owner’s 

responsibility to avoid or minimize the risks and impacts to community health, safety, and security that 

may arise from project related-activities, with particular attention to vulnerable groups. One of the 

main objectives of this performance standard is to ensure that the safeguarding of personnel and 

property is carried out in accordance with relevant human rights principles and in a manner that 

avoids or minimizes risks to the affected communities. 

Additionally, IFC released a number of guidance documents related to community development and 

stakeholders engagement. In 2010, IFC (Environment Division) released Community Development 

Resource Guide for Companies, which aimed to serve as a resource guide to help IFC clients and 

other companies establish effective community development programs for communities located near 
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or affected by their operations. It lays out general principles and methods and disseminates good 

practice to help develop an appropriate community development program.  

The guideline included the key principles for community development that included building trust and 

managing expectations by clearly defining roles and responsibilities. Furthermore, IFC published “A 

Good Practice Handbook for Companies Doing Business in Emerging Markets” that presented the 

key concepts of Stakeholder Engagement such as identification and analysis and specific practices 

and approaches in implementing a successful stakeholder engagement process at each phase of the 

project cycle. 

2.2.3 Equator Principles 

The Equator Principles have been adopted by the Equator Principles Financial Institutions (EPFIs) to 

provide a financial industry benchmark for determining, assessing and managing environmental and 

social risk in project financing.  They ensure that the project they finance is developed in a manner 

that is socially responsible and reflect sound environmental management practices.  Accordingly, 

negative impacts on project-affected ecosystems and communities should be avoided where 

possible, and if these impacts are unavoidable, they should be reduced, mitigated and/or 

compensated for appropriately.  Loans are provided to projects complying with the social and 

environmental policies and procedures and conforming to the Equator Principles (EP) III, effective 

from 4 June 2013, as follows: 

• Principle 1: Review and categorisation 

• Principle 2: Environmental and Social Assessment 

• Principle 3: Applicable Environmental and Social Standards 

• Principle 4: Environmental and Social Management System and Equator Principles Action Plan 

• Principle 5: Stakeholder Engagement 

• Principle 6: Grievance Mechanism 

• Principle 7: Independent Review 

• Principle 8: Covenants 

• Principle 9: Independent Monitoring 

• Principle 10: Reporting and Transparency 

According to Principle 3: for projects located in Non-Designated Countries, including Egypt, the 

Environmental and Social Assessment process evaluates compliance with the then applicable IFC 

Performance Standards on Environmental and Social Sustainability (Performance Standards) and the 

World Bank Group Environmental, Health and Safety Guidelines.  
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2.2.4  Overseas Private Investment Corporat ion (OPIC) 

In 2004, OPIC Environmental Handbook was published to provide information to OPIC’s users, as 

well as the interested public, with respect to the general environmental guidelines, assessment and 

monitoring procedures that OPIC applies to prospective and ongoing investment projects. 

Furthermore, in 2010 the OPIC Environmental and Social Policy Statement (ESPS) was released to 

provide the applicants with the general environmental and social requirements that OPIC applies in 

evaluating prospective projects seeking OPIC support.   

The Office of Investment Policy’s Environmental and Social/Labour and Human Rights Groups 

released OPIC Procedures Manual (Ver.1) in 2012. This Manual complements OPIC’s ESPS and 

generally reflects existing practice at OPIC in implementing applicable statutory environmental and 

social provisions and the IFC Performance Standards and Guidelines. 

In general, all proposed projects receive thorough yet efficient environmental review that includes 

project screening in order to request the appropriate type of information from the applicant and 

monitoring compliance. 

Although the proposed project has limited adverse environmental and social impacts that are 

generally site-specific, largely reversible and readily addressed through mitigation measures (Please 

refer to Section 6 and Section 7 of this report), which corresponds to Category B ; however, the 

proposed project is classified as Category A as it can be defined as a “Large-scale industrial plant”.  

According to OPIC Environmental and Social Policy Statement, Category A projects are required to 

submit a full-scale ESIA that covers both environmental issues (e.g. site description, process 

description and impacts to natural resources) and social issues (e.g. affected population, housing and 

employment conditions). In addition, a draft Environmental and Social Action Plan (ESAP) must be 

prepared as part of the ESIA if specific mitigation measures are required for a project to comply with 

host country laws and the IFC Performance Standards.  

OPIC requires that all projects must meet the IFC Performance Standards, IFC applicable Industry 

Sector Guidelines and host country laws and standards related to environmental and social 

performance. 

2.2.5 US EX-IM Bank Environmental Procedures and Guidelines 

Ex-Im Bank adopts a set of Environmental and Social Due Diligence Procedures and Guidelines 

(ESPG) released in December 2013.  In addition, Ex-Im Bank operates in compliance with the 

Organization for Economic Cooperation and Development (OECD) " Recommendation of the Council 

on Common Approaches for Officially Supported Export Credits and Environmental and Social Due 

Diligence (the "Common Approaches"), released in June 2012 and Equator Principles. It is worth 

mentioning that the proposed project is classified under Category A list presented in Annex � in the 

“Common Approaches” document. The proposed project is considered as “Installations for the 

manufacture and/or recovery of chemicals (including but not limited to petrochemicals,…) on an 

industrial scale using physical, chemical and/or bio-chemical processes and for large scale 

distribution of such chemicals via pipelines/terminals and associated facilities”. 
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The general objective of Ex-Im Bank's Environmental Procedures is to require only the extent and 

detail of environmental information that is necessary to enable Ex-Im Bank to evaluate and consider 

the environmental effects of a proposed transaction, and the effectiveness of proposed mitigation 

measures. Annex-A of the Environmental Procedures and Guidelines, International Environmental 

Guidelines, shows that The International Finance Corporation’s (IFC) Performance Standards on 

Social & Environmental Sustainability (as defined in its eight Performance Standards), supplemented 

by the IFC Environmental Health and Safety (EHS) Guideline are applicable to private sector projects 

financed by Ex-Im Bank.   

2.2.6 Korea EX-IM Bank Environmental Procedures and Guidelines 

Ex-Im Bank of Korea is a member of Organization for Economic Cooperation and Development 

(OECD).   OECD common approaches regarding Environmental Review states that in all cases, 

project should comply with host country standards. Projects should also meet the international 

standards against which they have been benchmarked (e.g. World Bank and IFC). 

Furthermore, In June 2014, Korea Ex-Im Bank released the “Environmental and Social Impact 

Assessment & review Checklists for overseas large-scale projects”. The document included a 

General checklist in addition to industry specific checklists to assist clients to understand the Bank’s 

environmental and social requirements and to prepare for its environmental and social due diligence.  

The industry specific applicable checklists for the proposed project are Checklists for Large Volume 

Petroleum-based Organic and Petroleum-based Polymers Manufacturing in addition to the General 

checklist. In general, the checklists covers items related to both environment such as air quality, 

noise, wastewater treatment and solid waste management as well as both occupational and 

community health and safety. 

2.2.7 European Investment Bank (EIB) 

The promotion of sustainable development underpins the European Investment Bank ’s (EIB) lending 

strategy and objectives. The EIB Statement on Environmental and Social Principles and Standards 

sets the policy context for the protection of the environment and human well-being. The EIB 

Environmental and Social Handbook, released in 2013, provides an operational translation of those 

standards grouped across 10 thematic areas listed below: 

1. Assessment and management of environmental and social impacts and risks 

2. Pollution prevention and abatement 

3. Biodiversity and ecosystems 

4. Climate-related standards 

5. Cultural heritage 

6. Involuntary resettlement 
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7. Rights and interests of vulnerable groups 

8. Labour standards 

9. Occupational and public health, safety and security 

10. Stakeholder engagement 

The Handbook indicates that for projects outside of the European Union (EU), Candidate and 

potential Candidate countries, the developer shall be consistent with the classification provided by EU 

legislation, as well as the national environmental and social legislation and applicable international 

best practice. 

Furthermore, the Handbook states that the EIA must be consistent with the principles contained in the 

EU EIA Directive (2014/52/EU) and best international practice. The newly amended Environmental 

Impact Assessment (EIA) Directive (2014/52/EU) entered into force on 15 May 2014. According to 

Directive 2014/52/EU, the proposed project shall require carrying out a comprehensive environmental 

and social assessment where an ESIA is required by national legislation or for projects where likely 

significant impacts and risks on the environment, population, human health and well-being have been 

determined. 

2.3 Regional / International Conventions 

Since 1936, Egypt has been party to many regional and international conventions, treaties, and 

agreements addressing social and environmental protection, labour rights, the conservation of nature 

in general and biodiversity in particular. Relevant conventions include, but not limited to:  

• Environmental 

- Convention Relative to the preservation of Fauna and Flora in their natural state. London, 

1933. 

- International Convention on the Protection of Wetlands (Ramsar, Iran, 1971). 

- Convention for the Prevention of Marine Pollution from Land-based Sources (Paris 1974). 

- Convention on the Conservation of Migratory Species of Wild Animals. Bonn, 1979 

(ratified in 1982). 

- Basel Convention on Transboundary Movements of Waste,1989.   

- Convention on Biological Diversity, Rio de Janeiro, 1992 (ratified in 1994). 

- The UN Framework Convention on Climate Change. Kyoto Protocol, 1995 (ratified in 

December 1994). 

• Social 

- Right to Organise and Collective Bargaining Convention (Ratified 1954) 

- Convention concerning Forced or Compulsory Labour (Ratified 1955) 
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- Freedom of Association and Protection of the Right to Organise Convention (Ratified 

1957) 

- Abolition of Forced Labour Convention (Ratified 1958) 

- Discrimination (Employment and Occupation) Convention (Ratified 1960) 

- International Covenant on Economic, Social and Cultural Rights, 1976 (ratified in January 

1982) 

- International Convention on the Protection of the Rights of All Migrant Workers and 

Members of Their Families (December 1990) 

- Convention concerning the Prohibition and Immediate Action for the Elimination of the 

Worst Forms of Child Labour(Ratified in 2002) 

2.4 Competent Authorities 

The competent authorities include, but are not limited to, the Egyptian Environmental Affairs Agency, 

Suez Governorate and Ministry of Health and Population.  

2.4.1 Egyptian Environmental Affairs Agency (EEAA)  

Since its establishment as the competent authority by Law 4 of 1994, EEAA has strived to set policies 

and procedures directed towards environmental protection addressing industrial pollution, nature 

protection as well as regulatory systems such as environmental impact assessment and inspection.  

An EIA study should be prepared for the project, and submitted to EEAA through the Competent 

Administrative Authority (CAA).  

2.4.2 Suez Governorate  

The Governorate should be representing all the government entities at the project area and will play 

the main coordination role with other competent administrative authorities, each on its field of work 

relevant to project activities.  One of its main responsibilities is to grant construction and operation 

licenses for industrial projects within the governorate and to perform periodic inspection to ensure 

compliance of these projects with environmental laws and regulations. 

2.4.3 Ministry of Housing, Util it ies and Urban Communities 

Ministry of Housing, Utilities and Urban Communities issued Decree 44 of 2000 amending Law 93 of 

1962 regulating liquid wastes discharge. Article 15 of this decree states the general conditions and 

limits for treated liquid industrial wastewater to be used in irrigation. 

2.4.4 Ministry of Health 

According to Article 15, Decree 44 of 2000 amending Law 93 of 1962 issued by ministry of housing, 

utilities and urban communities, ministry of health approval is mandatory in case of reuse of treated 
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wastewater in agriculture.  Additionally, ministry of health issued Decree 108 of 1995 that states the 

allowable limits for potable water. 

2.4.5 Ministry of Agriculture   

The Ministerial Decree No. 603 for year 2002 issued by  Ministry of Agriculture prohibits the use of 

treated and untreated sewage water for irrigation of traditional crops and limits its use to irrigation of 

timber and ornamental trees; it also stipulates that precautionary measures should be taken for 

agricultural workers using such water. 

2.4.6 Industrial Development Authority ( IDA)  

The Industrial Development Authority (IDA) has been established by the Presidential Decree No. 350 

of the Year 2005. The IDA is affiliated to the minister of foreign trade and industry and it is responsible 

for implementing the industrial policies set by the ministry of foreign trade and industry. In addition, 

The IDA is in charge of motivating and encouraging investment in the industrial sector, setting and 

implementing the policies of lands development for industrial purposes and making these lands 

available to investors, along with facilitating the acquirement of the industrial permits for them.  

2.4.7 Ministry of Petroleum  

The Ministry of Petroleum is in charge of supervision of the energy sector in Egypt, including oil and 

gas sectors. The Ministry of Petroleum also regulates the usage and handling of hazardous 

substances and issuance of license through its affiliated organizations (The Ministerial Decree No. 

1352 of the year 2007).   

2.4.8  Egyptian Shore Protection Authority (SPA)  

The Egyptian Shore Protection Authority (SPA) has been established by the Presidential Decree No. 

261 of the Year 1981 and is affiliated to the Ministry of Water Resources and Irrigation. According to 

the Environmental Law No.4 for the year 1994 and the Prime Minister Decree No 1599 for  the year 

2006; It is prohibited to construct any establishment within 200 meters of the Egyptian coast lines 

without the permission of The Egyptian Shore Protection Authority (SPA). The SPA' major 

responsibilities cover: 

• Planning and design of shore protection works for both short- and long-term considerations. 

• Maintenance and repair work for existing coastal structures. 
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3. DESCRIPTION OF THE PROPOSED PROJECT  

The proposed Complex located in the Economic Zone, Ain Sokhna is designed to produce the 

following products (mt/hr): Ethylene: 180, Polyethylene: 171, Propylene: 105, Butadiene: 28.6, 

Benzene: 40, Hexene-1: 9.5, and Pyrolysis gas oil (PGO)/Pyrolysis fuel oil (PFO): 20.5.  

After the construction phase, the proposed Complex will be pre-commissioned to prepare and test the 

complex for the initial start-up during Q4 2018. The project is expected to be in commercial production 

in Q3 2019. The different products will be exported to markets in Asia, North American and Europe. 

The Main Plant total area is approximately 2.6 million m
2
 and located approximately 33 Km southwest 

of the city of Suez. Additionally, the proposed Complex has a dedicated 800 thousands m
2
 storage 

area located at Sokhna 1 (McDermott) Port (Tank Farm). The direct distance between the Main Plant 

site and the Tank Farm is about 7.5 km. 

The main raw material of the proposed Complex is Naphtha. A dedicated jetty located at Sokhna 1 

(McDermott) Port will be constructed for importing Naphtha feed, Diesel Fuel oil and other Chemicals 

as well as some of the proposed Complex Liquid products exporting, namely, Benzene, excess 

Ethylene, Hexene-1, Propylene; whereas, the existing Quayside Dolphin will be used for Butadiene 

product export. The liquid products will be pumped from the ISBL to the storage tanks located at 

Sokhna 1 (McDermott) Port dedicated Tank Farm. It is worth mentioning that PGO/PFO shall be used 

locally as fuel within the complex and/or selling PFO in the local market. 

Polyethylene product will be exported in solid phase from different ports, including but not limited to 

DP World Port.  The presented information in this section is based on Pre-FEED Design of the 

proposed complex. 

3.1 Project Location 

The Complex Main Plant is located in the Economic Zone, Ain Sokhna, 33 Km southwest of the city of 

Suez and is situated close to Suez-Hurghada Road from the East and Cairo-Sokhna Road from the 

South as shown in Figure  3-1. Additionally, the proposed complex has a dedicated storage area 

(Tank Farm) located at Sokhna 1 (McDermott) Port. The complex main components are: Ethylene 

Plant (P1), Polyethylene Plant (P2) and Utilities &Offsite (including but not limited to; seawater intake 

and outfall, power generation units, desalination plant and storage tanks). 
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Figure  3-1 Proposed Tahrir Petrochemicals Complex Location 

3.2 Project Schedule 

A 46 -month construction schedule is planned for this project with site preparation commencing in 

2015 (subject to necessary approvals being in place). General site grading, construction of access 

roads as well as constructing (laying) of raw material and liquid products pipelines duration is 

expected to be less than one year. On the other hand, the other construction activities (e.g. 

installation of the main process units and construction of marine terminal facilities) durations are more 

than one year. Commissioning is scheduled to be initiated in 2018.  Table  3-1 illustrates the 

anticipated schedule for the proposed project.  The Complex is designed to have a life span of 25 

years. 
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Table  3-1 Project Schedule 

Task  Expected Date 

Start of construction phase Q2 2015 

Facility commissioning  Q4 2018 

Start of production phase Q3 2019 

3.3 Project Layout 

Figure  3-2 shows the overall plot plan for the proposed complex including offsite utilities. Table  3-2 

shows the different components of the project indicated in the previously mentioned figure.  

Table  3-2 Proposed Complex Components 

Item/Area Description 

A1 U&O main plant site (Including but not limited to power generation) 

A2 Pipe way from tank farm to jetty 

A3 Corridor from main production area to port area 

A5 Tank farm and port area utilities 

A6 Jetty and onshore facilities 

A7a Seawater intake and outfall 

A7b Desalination plant 

A8 Pipeline from desalination plant to ISBL 

P1 Ethylene plant 

P2 Polyethylene plant 

Additionally, Figure  3-3 shows ISBL/ main plant site main components, Figure  3-4 shows the overall 

layout for the proposed marine terminal facilities and Figure  3-5 shows the port area layout.  
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Figure  3-2 Overall Plot Plan Layout 
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Figure  3-3 Main Plant Site Layout 
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Figure  3-4 Overall Marine Terminal Layout  
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Figure  3-5 Marine Terminal Facilities Layout 
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3.4 Project Components  

The proposed Tahrir Petrochemicals complex consists of the following components: 

3.4.1 Ethylene Plant (P1) 

The Ethylene Plant (P1) encompasses two major areas: (1) the furnace area and (2) the balance of 

the ethylene plant, which is inclusive of different units such as Butadiene Unit and Benzene Unit. 

More details on the P1 processes are presented in Section  3.6.2. 

3.4.2 Polyethylene Plant (P2)  

The Polyethylene Plant (P2) is comprised of the Polyethylene process areas and the product handling 

and storage area. The Polyethylene process areas include Ethylene treating and pelletizing. The 

product handling and storage area includes a conveying and bagging system. More details on the P 2 

processes are presented in Section  3.6.2. 

3.4.3 Util ities &Offsite (U&O) 

The Utilities and Offsite (U&O) shall provide utilities and power to the entire complex. Some utilities 

are located adjacent to the P1 and P2 areas such as power generation unit and wastewater treatment 

(A1), whereas some are located at a dedicated area at Sokhna 1(McDermott) Port (A5, A6, A7a,b and 

A8).  These facilities include, but are not limited to: seawater intake, desalination plant, storage tanks 

and infrastructure (including connecting pipes to the ISBL interface points) & buildings. More details 

on the Sokhna 1 (McDermott) Port area utilities are presented in Section  3.4.4. Additionally, details on 

the different U&O components are presented in Section  3.7 of this report. 

3.4.4 Sokhna 1 (McDermott) Port   

Sokhna 1 (McDermott) port will be used as import and export marine terminal for the proposed 

Complex raw material and products (A6), respectively.  Additionally, a dedicated area (A5) at Sokhna 

1 (McDermott) port will be used for liquid products storage (Figure  3-4 and Figure  3-5). In general, 

Sokhna 1 (McDermott) port facilities will be comprised of the components presented in Table  3-3.   

Table  3-3 Sokhna 1 (McDermott) Port Area Components  

Component Description 

Existing Quayside Dolphin 

Function: Will be utilized for  Butadiene product exporting  

New Jetty (Berth 1 and Berth 2) 

Function: Will be utilized for: 
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Component Description 

 - Berth-2:Benzene, excess Ethylene, Hexene-1 

and isopentane 

- Berth -1: will be used for Naphtha import, Diesel 

fuel import and Propylene export   

Comprised of the following ( Figure  3-6): 1) Loading Arms 

2) Dock Safety Unit for Vapour Return lines 

3) Scrapper stations 

4) Gangway with crane  

5) Operator’s shelter 

6) Foam Unit 

7) Slops system 

8) Pipe rack 

In addition to firefighting system (using seawater) 

Jetty Structures 

Comprised of: 1) Platform 

2) Dolphins (Figure  3-7) 

3) Catwalks  

4) Access trestle between the onshore equipment 

area and new jetty berths 

Onshore Equipment for Jetty Operations 

Comprised of (Figure  3-8): 1) Eight (8) Metering Skids (Naphtha Benzene, 

Hexene-1, Isopentane / butene, Fuel Oil, 

Propylene, Ethylene, Butadiene) 

2) Flare Knockout Drum (vents from K.O. Drum 

are routed to Tank Farm Flare) 

3) Slops system (Pump-Out drum with slops 

forwarding pumps) 

4) Vapour Blower Unit (VBU) 

5) Vapour Combustion Unit (VCU) 



  

ENVIRONMENTAL AND SOCIAL IMPACT ASSESSMENT (ESIA) TAHRIR PETROCHEMICALS COMPLEX, 

ECONOMIC ZONE, AIN SOKHNA, EGYPT 

k:\environment\project\455-ej6195 tahrir - naphtha cracker esia\3.0 reports (drafts)\drafts\english\opic\13.01.2015\final report rev 01.doc 
 Page 45 455/EJ6195  :  00-EN-REP-001 Rev 1 : 13.01.2015 

Component Description 

Pipelines from Jetty to Tank Farm Boundaries 

Description: Specifications and capacities of pipelines from jetty to 

tank farms (Figure  3-9) are illustrated in Table  3-4. 

 

Figure  3-6 New Jetty Berths Layout 

  
 

 

Berthing Dolphin Mooring Dolphin Product Berth Platform 

Figure  3-7 Dolphin Examples 
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Figure  3-8 Jetty Equipment Layout 

 

Figure  3-9 Pipelines Corridor Layout 
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Table  3-4 Specifications and Capacities of the Main Pipelines between Jetty and Tank Farms 

Service Diameter (inch) Flow rate 

(ton/hr) 

Naphtha Feed 36 4,000 

Fuel Oil(Diesel) 32 4,000 

Propylene 24 1,500 

Ethane/Ethylene 6 300 

Hexene-1 loading 12 300 

Benzene product 12 400 

Butadiene product 10 200 

Iso-Pentane
(1)

  10 50 

Ethylene circulation line 4 5 

Propylene circulation line 4 5 

Butadiene circulation line 4 5 

Firefighting water 10 568 

Nitrogen 6 10.2 

Slopes 4 20 

Instrument air 2 100 

(1) This pipeline will be also used for Butene-1 importing during the early start-up of the proposed 

Complex. 

3.5 Construction Phase 

The typical construction activities for the proposed Complex are provided in the following sections.  

Construction equipment will include earthmoving equipment, cranes, stationary generators, air 

compressors, welding machines, etc.   

3.5.1 Construction Activit ies 

A 46 -month construction schedule is planned for this project with site preparation commencing in Q2 

2015 (subject to necessary approvals being in place). Commissioning is scheduled to be initiated in 

Q4 2018. The major onsite activities will include site preparation, erection of process vessels, 

acceptance and placement of major fabricated equipment items, construction of buildings, testing and 

commissioning. 
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The construction scope will include:  

• general site grading; 

• building of access and service roads; 

• installation of the main process units;  

• installation of the main support systems such as cooling water tower, firewater system; and 

wastewater collection and treatment system; 

• construction of water intake, brine discharge outfall and their pipelines; 

• Construction of pipelines connecting between ISBL and tank farm area; 

• construction of various storage tanks; and 

• construction of administrative, control and maintenance buildings. 

• construction of marine terminal facilities 

A brief description of the main construction activities is presented below. 

S ITE CLEARING AND GRADING  

Initial construction activities involve clearing and grading of the site; temporary ditches, sediment 

fences and silt traps will be installed, as necessary, to control erosion and sediment transport during 

site preparation activities. The general earthwork will consist of cut and fill activities for grading of the 

site, construction of dikes, foundation and pavement sub-grade preparation and excavation and 

backfill for utilities and drainage facilities. 

Subsequent to clearing, the site preparation will commence in a planned sequence to maintain a 

balance of cut and fill materials. Spoils will be disposed of in designated areas adjacent to the site to 

minimize heavy truck traffic along the public highway. Some of the spoils will be used to build up the 

laydown area adjacent to the plant site. The laydown area is required for the storage of bulk material 

and equipment during the construction phase.  

FOUNDATIONS AND SETTING OF MAJOR EQUIPMENT  

Following site preparation, individual excavations will be made for all equipment and structures 

(including process equipment, tanks, pipe racks and buildings), and the foundations installed. 

Additionally, the external flood protection and storm water network will be installed and connected to 

the existing flood protection system in the vicinity of the proposed Complex area. Based on the 

geotechnical studies, the foundations will be spread footings for major equipment, ring walls for 

vertical tanks, and horizontal slabs for buildings. Following this, the major equipment items will be set 

on their foundations as the items are delivered. 
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TANKS AND COOLING TOWERS CONSTRUCTION  

Construction of the different storage tanks, including but not limited to Naphtha and liquid products at 

both Tank Farm area and ISBL as well as cooling towers will commence upon completion of 

foundations and delivery of materials. 

INSTALLATION OF OT HER FACILIT IES  

Following setting of the major equipment items, construction will continue with the installation of the 

other facilities such as: intake and outfall, process and utility piping and pipe racks; electrical cable 

trays, conduit and wiring; and instrumentation. 

CONSTRUCTION OF MARINE TERMINAL FACILIT IES 

DREDGING  

Four (4) areas will be dredged as shown in Figure  3-10. The existing Quayside dolphin area, shown in 

Turquoise, will be dredged from the current – 8.0 to -10.0 m. The new jetty Berth 1 area will be 

dredged from natural seabed to -16.5 m (shown in Green) and the new jetty Berth 2 area will be 

dredged from natural seabed to -10.0 m (shown in Blue). In addition, the navigational channel area, 

shown in Pink, will be drudged from -10.0 to 16.5 m CD. 

 

Figure  3-10 Areas to be Dredged 
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JETTY STRUCTURES   

Construction of the different onshore jetty structures will require levelling, preparation and excavation. 

Earthmovers will ensure a suitable construction surface by grading of the site. Approximately 95% of 

the excavated material will be stored temporarily at site for further disposal off-site. The remaining 5% 

will be used for landscaping on the site to the extent practical. 

In general, the onshore-based works would be expected to include the construction and installation of 

eight (8) metering skids, flare knockout drum, slops system, Vapour Blower Unit (VBU) and Vapour 

Combustion Unit (VCU). 

TESTING  

Following mechanical completion, testing of the facility components will be performed in accordance 

with applicable standards. 

3.5.2 Labour Requirements 

It is estimated that there would be approximately 20,000 direct workers during the construction phase. 

Labour accommodation during construction phase will be provided onsite with an adequately 

prepared labour camp.  

3.6 Operation Phase 

3.6.1 Technology 

Linde is the main technology licensor for the P1. In addition, sub-licensors will be assigned for some 

selected production units. JSR- Japan Synthetic Rubber Corporation is assigned for the Butadiene 

Extraction Unit Uhde is assigned for the Aromatics Extraction Unit.  Linear Alpha Olefin (butene-1) 

Unitare assigned to Axens.  Univation is the technology provider for the P2. 

More details on the selected technologies and technologies main providers’ advantages are 

presented in Section 5.3 of this report.  

3.6.2 Process Description 

The ISBL of the Complex is divided into two major units namely, Ethylene plant (P1) and Polyethylene 

plant (P2). P1 is designed to produce ethylene, propylene, butadiene , benzene and linear alpha 

olefin (Hexene-1 and butane-1)  as well as other products, whereas, P2 is designed to produce 

polyethylene (both HDPE and LLDPE). The sections below detail the process description for both 

units. 
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ETHYLENE PLANT (P1) 

OVERVIEW  

P1 is designed to produce the following products using naphtha as an input raw material: 

• Ethylene 

• Propylene 

• Butadiene 

• Benzene 

• Hydrogen 

• Hexene-1 

• Pyrolysis gas oil  

• Pyrolysis fuel oil 

In addition to the previously mentioned products, the proposed P1 will produce Butene-1 product that 

will be entirely consumed in the Polyethylene production process. It is worth mentioning that 

PGO/PFO shall be used locally as fuel within the complex and/or selling PFO to local consumers. The 

following process description briefly presents the different processes in order to produce each of the 

previously mentioned products, following the basic process flow diagram presented in Figure  3-11. 

The Naphtha feed is first preheated along with several recycle streams such as ethane and propane 

and then sent to Cracking Furnaces. The process steam system will provide the required dilution 

steam for the Cracking Furnaces. The outflow of the Cracking Furnaces will be directed to the 

Quench Exchange unit and then to the Primary Fractionator. There are two output streams from this 

unit. One of these streams is a final product, namely Pyrolysis Fuel Oil (PFO). The other stream is the 

cracked gas, which is directed to the Water Quench Unit.  Similarly, two streams generate from the 

Water Quench Unit, one of these streams is directed to Debutanizer Unit where it is utilized to 

produce Benzene after further processing; where the other is directed to Compression Unit.   

The output stream from Compression Unit is then directed to the Acid Gas Removal & Drying Unit 

where it is purified. The purified stream is then directed to High Pressure (HP)/Low Pressure (LP) 

Depropanizer Unit. There are three streams generating from this unit. The first stream (C4+) is 

directed to Debutanizer Unit where it is then further processed to produce Benzene and Butadiene. 

The second stream (C3S) is directed to the C3 Purification Unit where it is further processed to 

produce Propylene product. The third and last stream is directed to the Acetylene Hydrogenation Unit 

where its output stream is directed to HRS/Dual Demethanizer Unit. Four output streams generate 

from this Unit (HRS/Dual Demethanizer) and two of them are final product, namely Fuel Gas and 

Hydrogen.  As for the other two streams, one of them is directed to the De-Ethanizer Unit and the 

other is directed to C3 Purification Unit in order to produce Propylene product. There are two output 

streams from the De-Ethanizer Unit, namely C3S and C2S.  
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The C3S stream is directed to the C3 Purification Unit to produce Propylene product; whereas, the 

C2S stream is directed to the Ethylene Fractionator Unit.  

The output stream of the Ethylene Fractionator Unit (Ethylene) is utilized in various ways. Part of the 

produced Ethylene is directed to the Hexene-1 Unit for further processing and producing Hexene-1 

final product. Another part is consumed in P2 production processes and Butene-1 Unit. Furthermore, 

the excess Ethylene is one of the proposed Complex final products. 

More details on the process description of the different products is presented below. 

ETHYLENE ,  HEXENE-1  AND PYROLYSIS FUEL OIL PRODUCTION PROCESS 

DESCRIPTION  

The process starts in the Feed Preheating section where the cracking feedstock (Naphtha) is heated 

with excess process heat to the required temperatures for the Cracking Furnaces. Naphtha is 

collected into two main furnace feed headers. From these headers the furnace feed material streams 

are routed separately to the Cracking Furnace Section where they are distributed to nine furnaces 

(eight in operation one of them is used for recycle gases and one spare). 

The cracking furnaces mainly consist of two sections; the radiant section where the cracking reactions 

to form the main products take place, and the convection section which is used to heat up the cold 

hydrocarbon feed stream. 

The feed to the furnaces is first preheated in the convection section. After mixing the feed with steam, 

the mixture is superheated and transferred to the radiant section. In the radiant section, the cracking 

reactions occur in radiant coils, with heat input by burners located at the firebox floor and firebox 

sidewalls. In the quench exchangers downstream of the radiant section, the cracked gas is cooled 

down in the Primary Fractionator column (Oil Fractionation Unit), while producing saturated very high-

pressure (HHP) steam.  

The Primary Fractionator consists of three sections (lower, middle and upper). In the lower section, 

cracked gas is cooled to about 194 °C, where most coke particles and tar are removed from cracked 

gas. In addition, heavy oil components condense, they build up the Pyrolysis Fuel Oil (PFO). In the 

upper section of the Primary Fractionator, the cracked gas is purified from traces of oily components. 

The Water Quench Unit is the next purification step in which the cracked gas from the Primary 

Fractionator is cooled to ambient temperature and heavy gasoline as well as process steam are 

condensed. The purified and cooled cracked gas leaving the top of the column with approx. 38 °C is 

fed to the Cracked Gas Compression Section. Following this, the cracked gas then enters the Acid 

Gas Removal Unit where condensate is separated. The cracked gas leaving this unit is fed to the 

HP/LP Depropanizer Unit. Several streams generate form this Unit, where one of them is directed to 

the Acetylene Hydrogenation Unit followed by HRS/Dual Demethanizer Unit for further processing. 

The C2S output stream of the HRS/Dual Demethanizer Unit and the De-ethanizer Unit is directed to 

the Ethylene Fractionator Unit. Three output streams generate from this unit. The first stream is a final 

product, namely Ethylene product. The second stream is directed to the Hexene-1 Unit for further 

processing and finally producing Hexene-1 product.  
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The third stream is Ethane that will be recycled along with minor C4- and C8+ by-product streams 

generating from the Hexene-1 Unit to the Feed Preheating Unit.  

PROPYLENE PRODUCTION PROCESS DESCRIPTION  

One of the outputs of the HP/LP Depropanizer Unit, namely C3S is directed to the C3 Purification Unit 

along with another C3S stream generating from the De-Ethanizer Unit. The main output stream of the 

C3 Purification Unit is the Propylene product. Additionally, Propane recycle is directed to the Feed 

Preheating Unit. 

BUTADIENE PRODUCTION PROCESS DESCRIPTION  

The C4+ stream generating from the HP/LP Depropanizer Unit and containing butadiene is fed to the 

first Extractive Distillation Column. Simultaneously solvent is fed to the column. Butanes and butenes 

are drawn off from its top. Crude butadiene and acetylenes are fed to the second Extractive 

Distillation Column and vinyl- and ethyl-acetylenes are drawn off from the Column. The solvent 

containing C4-hydrocarbons is fed to Solvent Stripper. Finally vinyl- and ethyl-acetylenes are drawn 

off from the side stream of Solvent Stripper. The residual C4-hydrocarbons are stripped from the 

solvent in the Stripper. Such stripped C4-hydrocarbons are returned to the Extractive Distillation 

Column without pressurizing by a compressor. The pure butadiene product is produced by separation 

of heavies such as 1,2-butadiene, butadiene dimer, C5, etc.  

BENZENE AND C9+  (FUEL O IL)  PRODUCTION PROCESS DESCRIPTION 

The C4+ stream generating from the HP/LP Depropanizer Unit is directed to the Debutanizer Unit. 

One of the output streams from this unit is mixed with the output stream generating from the Water 

Quench Unit and then directed to another Debutanizer Unit, where it is further processed. Two 

streams generate from this unit. The C5S stream is directed to Gasoline Hydrogenation Unit and the 

output stream (C5 recycle) is mixed with other recycle streams and sent to the Feed Preheating Unit. 

The C6-C9s stream is directed to the HDA Unit where several streams are produced. One of the 

streams is the Benzene product. Furthermore, C6 recycle generating from the HDA Unit is mixed with 

the C5 recycle and sent to the Feed Preheating Unit. The last stream is sent to the Denonaizer Unit 

where the C9+ (Fuel Oil) product is produced along with C7-C8 recycle. The C9+ (Fuel Oil) product 

can be used internally as a fuel source; whereas, the C7-C8 recycle is sent to the Feed Preheating 

Unit. 

HYDROGEN AND FUEL GAS PRODUCTION PROCESS DESCRIPTION  

One of the outputs of the HP/LP Depropanizer Unit is directed to the Acetylene Hydrogenation Unit 

and then directed to the HRS/Dual Demethanizer Unit where both Hydrogen and Fuel Gas are 

produced. The Hydrogen product for the downstream P2 units is compressed in a Hydrogen product 

booster package to the required U&O pressure. A third stream generating from the HRS/Dual 

Demethanizer Unit, namely C2S is directed to the Ethylene Fractionator for further processing. 
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Figure  3-11 Ethylene Plant Block Flow Diagram 
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BUTENE-1  PRODUCTION PROCESS DESCRIPTION  

Ethylene vapour product from the Ethylene product header is routed to Butene-1 Unit where Ethylene 

is converted in a dimerization reaction to Butene-1 product. The reaction takes place in the liquid 

phase and is homogenously catalyzed. Butene-1 is withdrawn after purification as the main product. 

By-products include a small C6 fraction returned to the naphtha feed preheating section. Butene-1 is 

directed and consumed entirely in the Polyethylene production process as an input material. 

POLYETHYLENE PL ANT (P2) 

Figure  3-12 shows the process flow diagram for the P2. The process starts with feeding different 

process inputs to the raw material supply and purification system. Two co-monomers produced from 

the P1 processes, namely Butane-1 or Hexene-1 will be purified before use.  

In addition, several outputs from the P1 unit will be used in the production process. Some of these 

outputs can be utilized directly without further purification, namely hydrogen; whereas, some will be 

first purified such as ethylene. The Ethylene supply from P1 passes through the Ethylene Deoxo 

Vessel to remove oxygen by oxidation of the copper catalyst to copper oxides. Ethylene, after leaving 

the Deoxo Vessel, then enters Ethylene Dryer to remove trace amounts of water and methanol. 

Resin is produced by polymerization of reactants in a fluidized bed reactor as well as certain 

modifiers. An externally cooled cycle of reactant gas fluidizes the reactor bed and removes the 

exothermic heat of reaction. Catalyst and purified reactants (Ethylene, Butene-1 or Hexene-1and 

Hydrogen) are fed continuously to the Reactor.  

Granular resin and reaction gas are discharged intermittently to the Product Discharge Systems from 

the Reactor. The resin and gas are separated. The gas is vented to the top of the Reactor as it is 

displaced by additional resin. The resin flows by gravity to the Product Blow Tanks, from which it is 

conveyed to the Product Purge Bin. Resin leaving the Product Purge Bin passes through the Product 

Purge Bin Rotary Feeder, which is equipped with knives to shear the material not fully contained 

within the feeder.  

Following this, the resin is transferred by gravity flow to the Particle Screener where any oversized 

chunks are separated from the resin. Resin from the Particle Screener drops by gravity to the 

Granular Resin Surge/Vent Hopper, which provides feed to the Granular Rotary Feeder. Resin from 

the Granular Rotary Feeder proceeds by gravity flow to the Mixer Feed Hopper and Vent Filter via the 

Resin/Additive Conveyor where additives are added to the resin. Granular resin and solid additives 

are fed through Mixer Feed Hopper/Vent Filter into the Mixer where they are melted and mixed. The 

molten polymer discharges directly into the Melt Pump. Material exiting the Melt Pump enters the 

Underwater Pelletizer. The pellet-water slurry is pumped to an Agglomerate Remover and Pellet 

Dryer. Dried pellets flow through the Pellet Screener where both over and undersized material is 

separated from the main pellet stream. The pellet stream then flows through the Pellet Mass Flow 

meter and from there to the Resin Handling System. 
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Figure  3-12 Polyethylene Plant Block Flow Diagram  

SOKHNA 1(MCDERMOTT )  PORT  

Three areas in Sokhna 1 (McDermott) Port, as previously shown in Figure  3-4 and Figure  3-5, will be 

used for loading and unloading operations, namely; existing Quayside Dolphin, New Jetty Berth 1 and 

New Jetty Berth 2.   

An occupancy study for Sokhna 1 (McDermott) Port  was conducted. The results of this study 

presented the annual quantities of loading and unloading operations as well as the expected annual 

number of cargos generating from the proposed Complex operations for each area (Table  3-5).  

Table  3-5 Occupancy Study for Sokhna 1(McDermott) Port 

Material Annual 

Quantity 

(KTA) 

Total 

Number of 

Cargo 

Occupation 

Days per year 

Occupation 

% 

Quayside 

Butadiene 237 95 142 41 

New Jetty (Berths 1 & 2) 

Fuel Oil import 320 8 7 2 

Benzene  331 81 124 34 

Isopentane  5.5 4 6 2 
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Material Annual 

Quantity 

(KTA) 

Total 

Number of 

Cargo 

Occupation 

Days per year 

Occupation 

% 

Hexene-1 70.5 28 31 8 

Propylene
1
 735 31 37 10 

Excess Ethylene 40 2 11 3 

Naphtha 3901 51 72 20 

(1) total production of propylene is 874 KTA , where 185 KTA will be sent to local consumers and 

the rest of 734will be exported 

LOADING AND UNLOADING OPERATIONS  

Marine Loading Arms (MLAs) will be used for loading and unloading operations at the existing 

Quayside Dolphin and new jetty (Berth 1 & 2) as follows:  

1- Existing Quayside Dolphin: One (1) MLA will be used for Butadiene (Loading);  

2- New Jetty Berth 1 & 2: Seven (7) MLAs will be used as follows:  

• Naphtha (Unloading) 

• Fuel Oil (Unloading) 

• Benzene (Loading) 

• Hexene-1 (Loading/Unloading) 

• Isopentane / Butene (Unloading)  

• Propylene(Loading) 

• Ethylene (Loading)/Ethane (Unloading) 

The loaded/unloaded liquid products, Fuel Oil and Naphtha will be directed from/to tank farm area via 

pipelines as illustrated in Table  3-4. Eight (8) Metering Skids will be used for measuring the liquid raw 

material and products at the jetty area.  

3.6.3 Material and Resource Consumption 

RAW M ATERIAL  

NAPHTHA  

P1 will use Naphtha as a feedstock. The approximate Naphtha annual demand is 3.9 million ton. The 

Naphtha feed will be mainly imported. The use of part of the locally produced Naphtha will be 

investigated depending on availability. Naphtha will be supplied by ocean vessels to Sokhna 1 
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(McDermott) Port and pumped to the Naphtha storage tanks located at the Tank Farm area through 

the 36’’ pipeline at a rate of 4,000 t/hr. Naphtha will be then pumped to the ISBL. 

Table  3-6provides the analysis and characteristics of Naphtha Feed. 

Table  3-6 Naphtha Feedstock Specifications 

Item Unit Expected Value 

Density Kg/l 0.66 

Reid Vapor Pressure (RVP)  psi 10.82 

Sulfur ppmw 263 

Lead ppbw <10 

Mercury ppbw <1 

Chloride  ppbw <1 

Paraffins Olefins Naphthenes And Aromatics (PONA) 

N Parafins  Vol % 49.79 

Iso Parafins Vol % 41.43 

Naphthenes  Vol % 6.65 

Aromatics Vol % 1.88 

Olifins  Vol % 0.03 

ETHYLENE  

Most of the Ethylene produced from the P1 will be used as input material for P2.  P2 demand of 

Ethylene varies between 46,779 and 56,376 mt/hr per each of the three trains. Table  3-9 shows the 

specifications for Ethylene. 

OTHER CHEMICALS  

In addition to the previously mentioned input materials, P1 and P2 will be utilizing other chemicals 

such as Hexene-1, Butene-1, Nitrogen, Iso-Pentane and Hydrogen as well catalysts. Some of these 

chemicals are self-produced such as Butene-1, Hexene-1 and Hydrogen. It is worth mentioning that 

Butene-1 will be imported for the initial start-up of the P2 plant.  

POWER  

The proposed Complex energy is self-generated. Power demand is provided by running 4 gas 

turbines and 2 steam turbines. It is worth mentioning that during normal operations, the energy 
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demand of the complex is 245 MW. The power plant is located at U&O main plant site (A1) adjacent 

to the P1 and P2 areas indicated in Figure  3-2.   

The fuel required for the furnaces will be produced internally through treatment processes. In addition, 

the national grid will supply a small amount of natural gas (approx. 20 MMSCFD) required for 

furnaces pilots and flares operation. It is worth noting that Tahrir Petrochemicals is already having a 

discussion with Egyptian Natural Gas Holding Company (EGAS) to develop a gas supply agreement 

to support the previously mentioned requirements of natural gas, with a view to optimize Tahrir 

Petrochemicals Complex fuel balance. 

P1 and P2 shall have its own Uninterruptable Power Supply (UPS) system. UPS system shall consist 

of, but not limited to batteries, battery circuit breaker, battery rectifier/charger, inverter, static transfer 

switch, manual bypass line, bypass shielded isolation transformer, output distribution panel boards 

and management system. The UPS static switch shall be arranged to transfer the entire UPS load to 

the alternate AC source (bypass line) in the event of a malfunction of the inverter or to clear a load 

fault.  

WATER  

The different water demands of the proposed Complex will be supplied by a dedicated desalination 

plant located at the jetty area (more details on the desalination plant are presented in Section  3.7.1of 

this report). Deminerlized water is produced by further treating part of the desalinated water ISBL in 

EDI treatment unit. The normal water demands are presented below in in Table  3-7 and Figure  3-13 

shows the proposed Complex water balance. 

Table  3-7 Water Distribution  

Destination  Flow Rate (m
3
/hr)- Normal 

Cooling water (Circulation Water) 192,173 

Cooling water (Make up) 4,210 

Deminerlized  water 190 – 295 
(1)

 

Potable water 10 

Service Water 30 

Firefighting (intermittent , in case of fire 

only) 

Main Plant Site: 4,180 

Port Area: 3,850 

(1) This range depends on the Naphtha feed characteristics  
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Figure  3-13 Water Balance  

3.6.4 Products 

Table  3-8 shows the estimated production capacity of each of the different products. Some of P1 

products will be used as inputs to the P2 process such as Ethylene, Hexene-1 and Butene-1. It is 

worth mentioning that P2 is designed to produce two types of polyethylene, namely High Density 

Polyethylene (HDPE) and Linear Low Density Polyethylene (LLDP).  

Table  3-8 Production Rates 

Product Production Rate (mt/hr) 

Ethylene 180 

Polyethylene 171 

Propylene 105 

Butadiene  28.6 
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Product Production Rate (mt/hr) 

Benzene 40 

Hexene -1 9.5 

Fuel oil mix 20.5 

Ethylene is the raw material used in the manufacture of polymers such as Polyethylene, Polyethylene 

Terephthalate (PET), Polyvinyl Chloride (PVC) and Polystyrene (PS) as well as fibres and other 

organic chemicals. Polyethylene accounts for more than 50% of world Ethylene demand.  

Propylene is a key component of countless end use products. Examples include automobile 

headlights, CDs, eyeglasses, paints; synthetic fibres; and wood products such as plywood. 

The largest single use for Butadiene is in the production of styrene-butadiene rubber (SBR) which, in 

turn, is principally used in the manufacture of automobile tyres. SBR is also used in adhesives, and 

coatings. Other polymers made from butadiene can be used in the production of adhesives, fuel lines, 

gloves, footwear and toys. Benzene is a component in gasoline, diesel fuel and aviation fuel. 

Benzene is used to produce plastics, resins and Nylon. It is also used to make certain types of rubber, 

dyes, detergents, drugs and pesticides. Hexene-1 is used in the manufacture of a variety of other 

chemical products. It can be used as additive in Polyethylene production.  The Fuel Oil mixture can 

be used internally as boilers fuel or it can be sold to be used in different industries as fuel or partially 

(the PFO portion) as feedstock for black carbon manufacturing.  

LLDP can be used in the production of different products, including but not limited to; plastic bags, 

agricultural liners, stretch wrap, containers and lids. Moreover, HDPE is used in the production of high 

performance water/gas distribution pipes. 

Table  3-9 to Table 3-14 show the properties of the different products.  

Table  3-9 Ethylene Specifications 

Item Unit Expected Value 

Ethylene  % 99.90 

Methane plus 

Ethane  

ppm by volume 1000  

Acetylene  ppm by volume  0.4  

Carbon Monoxide ppm by volume <0.1 

Carbon Dioxide ppm by volume <0.3 

Total Carbonyls ppm by volume <0.1 

Sulfur  ppm by weight 0.05 as S 

Oxygen ppm by volume 0.2 
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Item Unit Expected Value 

Water ppm by volume 1 

Methanol ppm by volume <0.1 

Table  3-10 Propylene Specifications 

Item Unit Expected Value 

Propylene Wt-% 99.6 min. 

Methane Wt-ppm 500 ppm 

Ethane Wt-ppm 500 ppm 

Propane Wt-% 0.4 max. 

Propadiene, PD Wt-ppm 5 max. Combined  

Methyl Acetylene, MA 

Ethylene  Wt-ppm 10 max. 

C2H2+MA+PD+BD Wt-ppm 10 max. 

Oxygen Wt-ppm 2 max. 

Carbon Monoxide Wt-ppm 0.04 max. 

Total Sulphur (as S) Wt-ppm 1 max. 

H2S Wt-ppm 0.3 max. 

Water Wt-ppm 1 max. 

Methanol Wt-ppm 1 max. 

Hydrogen Wt-ppm 1 max. 

COS Wt-ppm 0.03 max. 

Butanes+ Butylenes Wt-ppm 10 max. 

Butadiene  Wt-ppm 5 max. 

NH3  Wt-ppm 1 max. 

Green Oil Wt-ppm 20 max. 

As (Arsine) Wt-ppm 0.03 max. 

Phosphine  Wt-ppm 0.03 max. 

Total Chloride  Wt-ppm 1 max. 
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Table  3-11 Benzene Specifications 

Item Unit Expected Value 

Benzene  Wt% 99.99 min. 

Biphenyl Wt% 0.01 max. 

Toluene Wt%t 0.01 max. 

Table  3-12 Butadiene Specifications 

Item Unit Expected Value 

1,3-Butadiene  Wt% 99.5 

1,2-Butadiene  ppm wt 20 max 

Total C5s ppm  wt 10 max 

Pentadiene ppm  wt 5 max 

Isoprene ppm  wt 10 max 

Solvent ppm  wt 5 max 

Propadiene  ppm  wt 10 max 

Butadiene Dimers ppm  wt 500 max 

Total Sulfur  ppm  wt 5 max 

Carbonyls ppm  wt 10 max 

Non Volatiles 

Residue 

ppm  wt 500 max 

Methyl Acetylene  ppm  wt 10 max 

Total Acetylenes ppm  wt 20 max 

Methanol ppm  wt 10 max 

Toluene ppm  wt 10 max 

Organic Chlorides ppm  wt 10 max 

Total Atomic 

Nitrogen  

ppm  wt 2 max 

Diethylhydroxyl 

amine  

ppm  wt 2 max 

Peroxides ppm  wt 5 max 
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Item Unit Expected Value 

TBC inhibitor ppm  wt 150 max 

Oxygen in vapours  % vol 0.1 max 

Water ppm  wt 100 max 

Ammonia ppm  wt 10 max 

Table  3-13 Hexene-1 Specifications 

Item Unit Expected Value 

Mono-olefin % wt 99.96 

n-Alpha Olefins % wt 99.3% 

Parafins % wt 0.04 

Carbon number, C6 % wt 100 

Carbonyls ppm  wt 0.2 

Peroxides ppm  wt 0.2 

Water ppm  wt 18 

Benzene ppm  wt 0.01 

Color Saybolt +30 

Appearance  Clear & free from visible impurities 

Table  3-14 Polyethylene Specifications 

Type Item Unit Expected Maximum 

Value 

LLDP 

Density  g/cc 0.926 

Melt Index g/10 min 20.0 

Tensile Strength (yield)  psi 2100 

Tensile Strength (break) psi 7700 

Elongation at break % 750 

Pellet Surface Moisture  % weight 0.05 

1% Secant Modulus  psi 66000 psi (flexural) 

HDPE Density  g/cc 0.964 
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Type Item Unit Expected Maximum 

Value 

Melt Index g/10 min 20.0 

Tensile Stress (yield)  psi 3900 

Tensile Strain (yield)  % 10 

Tensile Strain (break) % >100 

Flexural Modulus psi 170000 

Environ. Stress Crack 

Resistance 

hr < 20 

Notched izod Impact 

Strength 

ft-b/in 4.8 

Pellet Surface Moisture  % weight 0.05 

3.6.5 Labour Requirements 

During the operation phase, the expected total number of work force needed is about 2,000 workers 

and engineers. The accommodation will be provided offsite. 

3.7 Util ity and Offsite Systems 

A description of the major utility and offsite systems to be installed and utilised for the proposed 

Complex are provided below. As previously mentioned in Section  3.4.3, some of these utilities are 

located at the jetty area (OSBL); whereas, others are located at the U&O main plant site area (A1) 

adjacent to the P1 and P2 areas. 

3.7.1 Water Supply System 

A dedicated desalination plant located at the Sokhna 1 (McDermott) Port area will provide the 

proposed Complex with its water demands. The desalination plant will utilize Reverse Osmosis (RO) 

technology. Water required for the proposed Complex will be supplied from seawater by the 

dedicated intake structure, directed to the desalination plant where the seawater is properly treated to 

meet the applicable legal limits and processes requirements. The seawater desalination unit is 

designed to support the different Complex demands; including but not limited to; cooling water 

makeup ,firewater, potable water, service water and demineralized water. 

The desalination reject stream will be directed to the outfall destination in a manner approved by the 

final permitting requirements. The location of the intake and outfall is illustrated in Figure  3-14. More 

details on the intake and outfall location and discharge characteristics are presented in Appendix 2. 

The desalination plant intake is designed with a capacity of 14,258.5 m
3
/hr; whereas, the outflow is 
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8,983.7 m
3
/hr. The design capacities of the intake and outfall are higher than the actual water 

consumption and discharge by approximately 14% and 10%, respectively as detailed in Figure  3-13.  

For the potable water system, the desalinated water is re-mineralized by addition of calcium chloride 

and sodium bicarbonate. In general, potable water supplied to the Complex will meet both the 

national limits as well as World Health Organization (WHO) requirements for potable water quality. 

Potable water will be regularly tested and analysed to confirm its compliance with the applicable 

limits. 

Some water storage tanks are located at the U&O main plant site area (A1) adjacent to the P1 and P2 

areas; whereas, others are located at the Tank Farm area. More details on water storage tanks are 

presented in Table  3-15. 

Table  3-15 Water Storage Tanks 

Tank Number Area (m
2
) Location 

Fire and fresh water combined storage 2 1,000 A1 

Potable water 1 1,000 A1 

Demineralised water 1 1,000 A1 

Potable water 1 5,000 Tank Farm 

Combined fresh and fire water storage 1 5,000 Tank Farm 
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Figure  3-14 Intake and outfall Locations 

3.7.2 Firewater System 

The objective of the fire water system is to provide a supply of firewater around the site, with the aim 
of containing and preventing the spread of a fire and extinguishing it at the earliest possible stage. 
Firewater system will be provided for both ISBL (P1, P2 and A1) as well as Tank farm.  Adequately 
sized storage tanks will be utilized for this purpose.  

Looped, underground firewater piping distribution system will be provided. The system will supply an 
extensive network of hydrants, fire monitors, elevated monitors, hose reels, and foam hose reels. 
Firewater mains will be strategically located, ensuring that firewater is always available to each area 
from a minimum of two directions.  

Additionally, fixed firewater spray (deluge) systems, designed and installed in accordance with NFPA 
15 will be provided. Each water spray system will be automatically actuated by a pneumatic/hydraulic 
heat (fire) detection system consisting of pressurized air/water piping and sealed fusible element 
sprinkler heads located near the protected equipment. Manual actuation will also be possible from the 
deluge valve location; from multiple locations around the protected equipment; and from the main 
control room. Seawater shall be only used for firefighting purpose on Jetty.  

Intake 

Outfall 


